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Editorial

Guidelines Luso-Brasileiras de Tratamento da Diabetes Tipo 2:
Uma Referéncia para o Tratamento de Exceléncia

@ CrossMark

Luso-Brazilian Guidelines for the Treatment of Type 2 Diabetes:

A Reference for Excellence in Care

Jodo Jacome de Castro **, Jodo Filipe Raposo *

“Sociedade Portuguesa de Endocrinologia, Diabetes e Metabolismo (SPEDM), Lisboa, Portugal

A diabetes ¢ uma doenga com uma elevada prevaléncia em
Portugal e com um grande peso na satde da nossa sociedade. Os
dados do Observatdrio Nacional da Diabetes estimam que em Por-
tugal mais de 1 em cada 8 adultos apresenta diabetes. O tratamen-
to da diabetes envolve multiplas especialidades médicas, varias
classes profissionais ndo médicas e depende de multiplos niveis
de cuidado (cuidados de saude primarios, cuidados hospitalares
e até abordagens de saude publica) e um cada vez maior envol-
vimento das pessoas com diabetes, cuidadores e comunidade em
geral nos processos de cuidados.

A ultima década revolucionou a forma como compreende-
mos o tratamento da diabetes tipo 2 indo cada vez mais longe do
“simples” controlo glicémico. A avaliagdo rigorosa dos efeitos dos
varios farmacos disponiveis para o tratamento da diabetes tipo 2
com ensaios clinicos aleatorizados de grande dimensao, permite-
-nos hoje definir com um elevado grau de seguranga as melho-
res abordagens terapéuticas para cada doente. A aplicacdo pratica
deste conhecimento ¢ essencial para melhorar o prognostico das
pessoas com diabetes tipo 2, para reduzir as complicagoes da dia-
betes e para permitir ganhos em saude para toda a comunidade
no longo prazo. A sistematizagdo do conhecimento médico em
guidelines permite uma harmonizacdo da pratica clinica ¢ a ga-
rantia para cada doente que pode ter acesso as terapéuticas mais
eficazes a data. Em 2020, pela primeira vez, a Sociedade Brasilei-
ra de Diabetes (SBD), Sociedade Brasileira de Endocrinologia e
Metabologia (SBEM), Sociedade Portuguesa Diabetologia (SPD)
e Sociedade Portuguesa de Endocrinologia, Diabetes e Metabolis-
mo (SPEDM) publicaram um documento de recomendagdes con-
juntas para o tratamento da diabetes tipo 2 com o objetivo de har-
monizar e melhorar o tratamento da diabetes tipo 2 em Portugal e
no Brasil. A rapida evolug¢@o no conhecimento na area da diabetes

“ Autor Correspondente/Corresponding Author:

Correio eletronico: jjcastro@sapo.pt (Jodo Jacome de Castro)

Sociedade Portuguesa de Endocrinologia, Diabetes e Metabolismo (SPEDM),
Rua Fernando Vicente Mendes, N° 1B, 1° Dto., 1600-892 Lisboa, Portugal

https://doi.org/10.26497/ed230040

tornou necessaria a atualizagdo destas recomendagdes. As novas
“Recomendagoes luso-brasileiras baseadas na evidéncia para a
gestdo da terapéutica antidiabética na diabetes tipo 2" sdo mais
do que uma revisdo do que ja tinha sido publicado em 2020, re-
presentando uma mudanga de paradigma em relagdo as recomen-
dagdes anteriores. As novas recomendagdes tém como ponto de
partida central a necessidade de o tratamento da diabetes ir além
do controlo glicémico, incluindo a perda de peso e a prevengdo de
complicacdes cardiorrenais. As abordagens nao farmacoldgicas
foram revistas, incluindo recomendagdes relacionadas com a du-
ragdo do sono, com o sedentarismo e com o uso de monitoriza¢ao
continua da glicose. Os algoritmos de tratamento foram revistos
com importantes atualizagdes nos critérios de selecdo da terapéu-
tica médica tendo em consideracdo o risco cardiovascular, o peso,
a fungdo renal ¢ a HbAlc de cada doente com diabetes tipo 2.

O desenvolvimento destas guidelines tendo como ponto de
partida a perspetiva Portuguesa e Brasileira sobre a diabetes e o
seu tratamento, tornam estas recomendagdes particularmente im-
portantes para estes dois paises unidos por ligagdes culturais e
sociais tdo profundas. A publicagdo simultanea destas recomen-
dagdes na Revista Portuguesa de Endocrinologia, Diabetes e Me-
tabolismo, revista oficial da SPEDM, e na Revista Portuguesa de
Diabetes, revista oficial da SPD, salientam a relevancia que as
duas sociedades dedicam a estas recomendagoes.

Acreditamos que estas recomendagdes vao ser muito Uteis
para todos os profissionais de satide que na sua pratica clinica
acompanham as pessoas com diabetes. Este ¢ também o momento
para agradecer a dedicagdo e o trabalho dos membros da SPEDM
e da SPD que em conjunto com os nossos colegas brasileiros con-
tribuiram para a sua realizagdo. Estamos certos que documentos

Historial do artigo: Received/ Recebido: 2023-08-18 | Accepted/Aceite: 2023-08-21 | Publicado / Published: 2023-10-18
1646-3439/© 2023 Sociedade Portuguesa de Endocrinologia, Diabetes e Metabolismo. Publicado por Sociedade Portuguesa de Endocrinologia, Diabetes e
Metabolismo. Este ¢ um artigo Open Access sob uma licenga CC BY-NC (https://creativecommons.org/licenses/by-nc/4.0/).


https://orcid.org/0009-0007-8594-3954
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como este sao ferramentas indispensaveis para um melhor trata-
mento da diabetes em Portugal com consequente reducdo da carga
associada a esta doenga com tanta relevancia médica e social no
nosso Pais.

Responsabilidades Eticas

Conflitos de Interesse: Os autores declaram nio possuir conflitos
de interesse.

Suporte Financeiro: O presente trabalho ndo foi suportado por
nenhum subsidio ou bolsa.

Proveniéncia e Revisio por Pares: Comissionado; sem revisao
externa por pares.

Ethical Disclosures

Conlflicts of Interest: The authors have no conflicts of interest to declare.
Financial Support: This work has not received any contribution
grant or scholarship.
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Artigo Original

Sleep Quality in Caregivers of Pediatric Patients with
Type 1 Diabetes Mellitus: The Impact of Flash Glucose
Monitoring Systems with Alarms

@ CrossMark

Eulalia Sousa **, Telma Luis °, Ana Cristina Santos “%¢, Concei¢do Lima ’, Maria Adriana Rangel ,
Rosa Arménia Campos ', Ana Luisa Leite
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ABSTRACT

Introduction: Type 1 diabetes mellitus (T1DM) requires ongoing intensive management. Caregivers
of pediatric patients assume a fundamental role in glucose monitoring, 24 hours per day, which may
affect their sleep. We aimed to compare the sleep quality of principal caregivers of T1DM pediatric
patients who use flash glucose monitoring system (FGMS) with and without alarms and assess its
impact on metabolic control.

Methods: Observational and cross-sectional study of T1DM patients using an FGMS and a continu-
ous subcutaneous insulin infusion device. The main caregiver’s sleep quality was assessed through
the Pittsburgh Sleep Quality Index (PSQI), and metabolic control was evaluated through the ambula-
tory glucose profile and HbA lc.

Results: Forty-two patients and their caregivers were included, 14 children and adolescents with an
alarm and 28 controls. The PSQI score showed no significant differences in parental sleep quality
between groups: a median of 6.5 (IQR 7) in the alarm group and 9 (IQR 5) in the control group,
p=0.348. The characterization of metabolic control (adjusted for children’s age and caregivers’ edu-
cational qualifications) revealed mean values of time in range (TIR) 52.17% vs 42.60% (p=0.134),
time below range (TBR) 1.56% vs 5.59% (p=0.014) and glucose coefficient of variation (CV)
35.36% vs 41.62% (p=0.004) in the group with and without alarm, respectively.

Conclusion: The use of alarms did not lead to a worse sleep quality or more nocturnal awakenings
in caregivers of T1DM children. However, the alarms improved metabolic control by reducing TBR
and glucose CV. Our results support using alarms in diabetes management without prejudice to the
caregivers’ sleep quality.

Qualidade do Sono dos Cuidadores de Doentes Pediatricos
com Diabetes Mellitus Tipo 1: O Impacto dos Sistemas de
Monitorizacido Flash da Glicose com Alarmes

RESUMO

Introducdo: A diabetes mellitus tipo 1 (DMT1) requer uma monitorizagao intensiva e continua. Os
cuidadores dos doentes pediatricos assumem um papel fundamental na monitorizagao da glicose, 24
horas por dia, o que pode afetar o seu sono. Este trabalho teve como objetivo comparar a qualidade
do sono dos cuidadores de criangas e adolescentes com DMT1 que utilizam sistemas de monito-
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rizacdo flash da glicose (MFG) com e sem alarmes, bem como avaliar o seu impacto no controlo
metabolico.

Meétodos: Estudo observacional, transversal e analitico de doentes pediatricos com DMT1 utili-
zadores de MFG e sob sistema de infusdo subcutdnea continua de insulina. A qualidade do sono
dos cuidadores principais foi avaliada através do Pittsburgh Sleep Quality Index (PSQI) traduzido
e validado para portugués, e o controlo metabdlico foi analisado através do perfil ambulatorio de
glicose e da HbAlc.

Resultados: Foram incluidos 42 doentes e respetivos cuidadores, 14 criangas e adolescentes com
alarme e 28 controlos. O score total do PSQI nao demonstrou diferencas significativas na qualidade
do sono dos cuidadores entre os grupos: mediana de 6,5 (IQR 7) no grupo com alarmes ¢ 9 (IQR 5)
no grupo sem alarmes, p=0.348. A caracterizagdo do controlo metabolico (ajustada para a idade dos
doentes e habilitagdes literarias dos cuidadores) revelou valores médios de tempo no alvo de 52.17%
vs 42.60% (p=0.134), tempo abaixo do alvo de 1.56% vs 5.59% (p=0.014) e coeficiente de variagao
de glicose de 35.36% vs 41.62% (p=0.004) no grupo com e sem alarmes, respetivamente.
Conclusdo: A utilizagdo de alarmes ndo condicionou mais despertares noturnos ou pior qualidade de
sono dos cuidadores de criangas e adolescentes com DMT 1. No entanto, a sua utilizagdo associou-se
a um melhor controlo metabdlico, através da redugdo do tempo abaixo do alvo e do coeficiente de
variagao de glicose. Os nossos resultados apoiam a utilizagdo de alarmes no tratamento e monitori-

zacao da DMT1, sem prejuizo da qualidade do sono dos cuidadores.

Introduction

Type 1 diabetes mellitus (TIDM) is one of the most frequent
chronic diseases in childhood and adolescence, and its incidence
has increased worldwide.'? These patients need lifelong insulin
treatment and adequate metabolic control to avoid complications.
The daily management of diabetes includes frequent glucose mon-
itoring, insulin administration, adequate diet and physical activity.
Consequently, this constitutes a challenge for both patients and
their caregivers and may cause significant psychological stress
and negatively impact the family’s quality of life."**

In order to decrease the burden of TIDM management and
facilitate glucose monitoring, different technologies have been
developed. The flash glucose monitoring system (flash GMS)
continuously measures the glucose levels in the interstitial fluid,
although the results are known and recorded only if the patient or
the caregiver actively scans the sensor.*® The flash GMS offers
more than just a glucose measurement, it also indicates glucose
tendencies (through trend arrows) and provides an ambulatory
glucose profile (AGP) after transferring the data from the sensor
to the reader.

Some flash GMS may have programmed alarms when hypo-
glycemia or hyperglycemia are detected.”® In Portugal, at the time
of the study, the National Health Service only subsidized one flash
glucose monitoring system, the FreeStyle Libre 1®, which does
not allow alarm programming.

The flash GMS makes glucose monitoring easier and allows
caregivers to monitor the levels overnight with reduced interrup-
tion of the patients’ sleep.’

Caregivers of TIDM patients commonly fear nocturnal hy-
poglycemia, leading to more frequent glucose monitoring during
nighttime. This nocturnal vigilance could cause an interruption
and shorter duration of the caregivers’ sleep, impairing their daily
activities and well-being.’

Recent studies revealed that a significant percentage of the
caregivers of children and adolescents with TIDM have poor
sleep quality or a sleep duration below the recommended amount,
mainly due to nighttime glucose monitoring and fear of hypogly-
cemia.'”’

However, there is still scarce evidence on the impact of alarms
associated with flash GMS on the caregivers’ sleep quality.® A re-
cent systematic review evaluated the patient and/or parents’ sleep
quality in seven studies on real-time continuous glucose monitor-

ing use in youth. In contrast, the results from its literature review
highlighted the lack of data on the quality of sleep in pediatric
patients using flash GMS.’

The aim of this study was to compare the sleep quality of the
main caregiver of TIDM pediatric patients who use flash GMS
with and without programmed alarms. Therefore, we also intend-
ed to assess the alarms’ impact on metabolic control.

Material and Methods
1. Participants

The potential participants were voluntarily recruited at their
pediatric endocrinology appointment on pediatric endocrinology
clinic from the north of Portugal.

The participants were children or adolescents with TIDM us-
ing a continuous subcutaneous insulin infusion (CSII) device and
a flash GMS (FreeStyle Libre 1® or FreeStyle Libre 2%).

In Portugal, when the study was carried out, only FreeStyle
Libre 1® was state-subsidized. Thus, most patients using flash
GMS had FreeStyle Libre 1®, and only a few patients/caregivers
had decided for FreeStyle Libre 2®.

FreeStyle Libre® has been approved for children aged four
years and older. However, scientific evidence showed its safety
and accuracy in younger children. For this reason, this study also
included children under four years old.'*!!

The following exclusion criteria were applied: diagnosis or
alteration of the insulin delivery system in the previous three
months, multiple daily insulin injections therapy, and the use of
the flash GMS for less than one month or irregular use (patients
did not use it at least 70% of the time).

The selected participants were divided into two groups: pa-
tients using flash GMS with programmed alarms (FreeStyle Libre
2®) and another group using flash GMS without alarms (FreeStyle
Libre 1®), the control group. In the alarm group, patients had hy-
poglycemia alarms set to values <70 mg/dL; in patients who had
hyperglycemia alarms, they were set to values > 250 mg/dL.

2. Study Design

An observational, cross-sectional, and analytical study was
carried out in March 2021 at the Pediatric Endocrinology and Dia-
betology Unit of Centro Hospitalar de Vila Nova de Gaia/Espinho,
a Portuguese tertiary hospital located in an urban environment.
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After obtaining written informed consent, an online question-
naire was applied to the main caregiver, including socio-demo-
graphic data (sex, age, education level, and professional status)
and questions regarding to the personal/subjective perception of
glucose monitoring and programmed alarms; impact on individual
sleep quality. The Pittsburgh Sleep Quality Index (PSQI - vali-
dated version in Portuguese) was also applied to all participants.
The PSQI is a 19-item self-rated questionnaire that evaluates sleep
quality over the previous month. The 19 questions are categorized
into seven components, graded from 0 to 3. The PSQI score, rang-
ing from 0 to 21, results from the sum of these seven components.
A PSQI score equal to or lower than five corresponds to good
sleep quality, while higher scores indicate poor sleep quality.'?

The flash GMS data (AGP) from the previous four weeks was
downloaded at the medical appointment on the same day the ques-
tionnaire was answered. When the patient did not have an appoint-
ment scheduled during the study period, caregivers made the dis-
charge remotely and sent it. The collected AGP parameters were
mean interstitial glucose, time in range (TIR, 70-180 mg/dL), time
above range (TAR, >180 mg/dL), time below range (TBR, <70
mg/dL), coefficient of variation (CV), estimated HbA I ¢, percent-
age of time flash GMS is active, and the number of daily readings.

Patients’ demographic and clinical data (sex, age, date of diag-
nosis, onset of CSII, and last HbA 1¢ value) were collected from the
corresponding clinical file after parental/legal guardians’ consent.

3. Statistical Analysis

Statistical analysis was performed using SPSS Statistics 27.0
(IBM Corp., Armonk, NY, USA), and MPLUS for the latent class
analysis. A value of p<0.05 was considered statistically significant.

Continuous variables were summarized as mean and standard
deviation (SD) or as median and interquartile range (IQR), ac-
cording to the normal or non-normal data distribution, and com-
pared using the Student t-test or the Mann-Whitney U test, re-
spectively. The categorical variables were described as counts and
proportions and compared using the Chi-square test.

To study the association between using an alarm device and
the metabolic variables, generalized linear models were computed
to provide adjusted means and respective 95% confidence inter-
vals (CI). The adjusted model included the age of the participants
and their parental education.

Correlations between PSQI and metabolic variables were ana-
lyzed using Spearmans correlation.

4. Ethics

The study protocol was reviewed and approved by the ethics
committee of our institution. Participants and their parents/legal
guardians, as applicable, gave written informed consent to partici-
pate in the study.

Results
1. Sample Characteristics

At the time of the study, 136 pediatric patients with T1IDM
were followed-up in our hospital center, 105 were using CSII.

Forty-two (42) patients with TIDM fulfilled the inclusion cri-
teria and accepted to participate in the study; 14 used flash GMS
with associated alarms, and 28 used the same system without any
alarm (Table 1). The youngest patient was two years old, and the
oldest was 17 years (mean age 8.6 = 4.2 years in the alarm group

Table 1. Sample characteristics

Alarm No alarm

(n=14) (n=28) p-value
Diabetic child/adolescent characteristics
Sex
Female 8 (57%) 9 (32%) 0.221
Male 6 (43%) 19 (68%)
Age, in years [mean + SD]| 8.6+t4.2 11.2+£42
<5 years 3 (21%) 2 (7%)
5-9 years 5 (36%) 7 (25%) 0.061
> 10 years 6 (43%) 19 (68%)
Duration of TIDM, in
Bears !med}agS(IIIO,R)] 1.9 (5.0) 4.4 (5.7) 0.165

uration o , in years
[median (IQR)] Y 1.8 (3.9) 32(2.8) 0.298
Parents/caregivers characteristics
Gender
Female 11 (79%) 25 (89%) 0.383
Male 3 (21%) 3 (11%)
Age, in years [mean + SD] 42.1+3.7 41.6+5.5 0.796
Academic qualification
4th Grade 0 (0%) 2 (7%)
6th Grade 0 (0%) 2 (7%)
0.522

9th Grade 1 (7%) 5 (18%)
Secondary education 5(36%) 7 (25%)
University education 8 (57%) 12 (43%)
Professional situation
Presential work 4 (29%) 9 (32%)
Remote work 8 (57%) 6 (21%) 0.163
Unemployed 1 (7%) 8 (29%)
Sick leave 0 (0%) 2 (7%)
Other 1 (7%) 3 (11%)

SD, standard deviation; IQR, interquartile range; TIDM, type 1 diabetes mellitus; CSII, continuous
subcutaneous insulin infusion therapy.

and 11.2 £ 4.2 years in the control group, p=0.061). The diabetes
duration ranged from 0.4 to 13.6 years (median 1.9 years in the
alarm group (IQR = 5.0) vs 4.4 years (IQR = 5.7), p=0.165). The
median duration of treatment with CSII was 1.8 years (IQR =3.9)
in the alarm group and 3.2 years (IQR = 2.8) in the control group
(»p=0.298).

The caregivers’ age ranged from 30 to 52 years old, and 86%
were female. In the alarm group, the mean caregivers’ age was
42.1 = 3.7 years vs 41.6 £ 5.5 (p=0.796), 57% had a bachelors
degree versus 43% (p=0.522), and, by the time of the study, 57%
were working remotely from home versus 21% (p=0.163). There-
fore, there were no statistically significant differences in the char-
acteristics of the caregivers between the two groups.

2. Sleep Characteristics and Qualification

Most caregivers self-evaluated their sleep quality as “bad”
or “very bad” in both groups (Table 2). A number of awakenings
equal to or greater than three times per night was reported by
36% caregivers in the alarm group and 43% in the control group
(»p=0.744). In the alarm group, 79% believed that alarms inter-
fered with their sleep quality.

In both groups, most caregivers had a PSQI score above 5,
which means poor sleep quality. The percentage of PSQI >5 was
57% vs 75% (p=0.298), and the PSQI median score was 6.5 (IQR
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Table 2. Sleep characteristics and qualification

Alarm No alarm

(n=14) (n=28)  P-value
Number of awakenings per night for GM 0.744
None 1 (7%) 3 (11%)
1 to 2 times 8 (57%) 13 (46%)
3 to 4 times 3 (21%) 10 (36%)
5 or more times 2 (14%) 2 (7%)
Sleep quality self-classification 0.264
Very good 1 (7%) 0 (0%)
Good 5(36%) 11 (39%)
Bad 7 (50%) 10 (36%)
Very bad 1 (7%) 7 (25%)
Sleep quality classification 0.298
Good Sleep Quality (PSQI < 5) 6 (43%) 7 (25%)
Poor Sleep Quality (PSQI > 5) 8 (57%) 21 (75%)

GM, glucose monitoring.

7.0) vs 9.0 (IQR 5.0) in the alarm and control group (p=0.348), re-
spectively. There was a high agreement between the sleep quality
self-classification and the PSQI score (p<0.001). There were no
significant differences between the two groups regarding the num-
ber of awakenings per night for glucose monitoring, sleep quality
self-classification, and global PSQI score.

3. Metabolic Control

The statistical analysis for the metabolic control is presented
in Table 3.

Mean interstitial glucose adjusted for childrens age and car-
egivers’ educational qualifications was 182.13 mg/dL (95% CI
162.80-201.45) in the alarm group and 193.44 mg/dL (95% CI
180.84-206.04) in the control group (p=0.360).

The adjusted mean for TIR was 52.17% (95% CI 42.06-62.27)
in the alarm group and 42.60% (95% CI 36.1-49.19) in the control
group (p=0.134). The adjusted mean for TBR was 1.56% (95% CI
-0.96-4.08) in the alarm group and 5.59% (95% CI 3.95-7.24) in the
control group (p=0.0014). The alarm group had a lower glucose co-
efficient of variation (p=0.004). HbA ¢ measured at the last medi-
cal appointment was 7.93% (95% CI 7.30-8.56) in the alarm group
and 7.59% (95% CI 7.16-8.03) in the control group (p=0.393).

In both groups, there was no statistically significant correla-
tion between the PSQI score and TIR (R=0.026; p=0.874), and
the same occurred with PSQI and HbAlc (R=-0.199; p=0.207).

In the alarm group, 100% defined alarms for hypoglycemia
and 93% for hyperglycemia too. When questioned about the rea-
sons for acquiring alarm devices, 21% answered that they feared
hypoglycemia; 36% wanted to improve metabolic control; 43%

Table 3. Metabolic control characterization

said they needed to feel more secure about the diabetes treatment
of their children.

Discussion

Glucose monitoring systems have known benefits in metabol-
ic control, although they may include alarms that could interfere
in the sleep of patients and caregivers.*

In our study, most caregivers self-rated their sleep quality as
“poor” or “very poor.” When assessed by the PSQI, the majority
of caregivers (69%) met poor sleep quality criteria. About 40%
reported three or more awakenings per night to monitor glucose.

These results are consistent with the ones described in the lit-
erature. Several studies have shown poor quality or shorter sleep
duration in caregivers of TIDM patients."”'>!* For this reason,
we consider it is essential to understand the impact of alarms on
the caregivers’ sleep. Whether they can worsen sleep quality due
to more frequent nocturnal awakenings and consequently greater
fragmentation of sleep, or if, on the opposite, caregivers feel more
comfortable knowing the alarms will alert them about hypo and
hyperglycemia, leading to better a sleep quality.

Most caregivers (79%) in the alarm group believed that alarms
interfered with their sleep quality, but we did not find significant
differences in sleep quality or the number of nocturnal awaken-
ings between the two groups.

These results are in accordance with those presented by Franc-
eschi et al, who also showed that the alarms do not worsen the du-
ration and the quality of sleep. However, in the study by Franceschi
et al, patients used Freestyle Libre 2® only for 14 days, therefore
the authors hypothesized that more prolonged alarms use could
improve the sleep duration and quality.® In our study, the alarms
were used for longer than one month. Even so, we did not find a
significantly better sleep quality in the alarm group compared to
the control group, which does not support their hypothesis.

Our results showed that alarms did not affect caregivers’ sleep,
as the alarms neither worsened nor improved their sleep quality.
That probably occurred because the poor sleep quality in caregiv-
ers of diabetic patients has a multifactorial etiology.

Emotional stress is frequent among caregivers of patients
with TIDM, especially concerning hypoglycemia.*'* In our co-
hort with alarms, 64% of the caregivers mentioned they chose
to use alarms because they feared hypoglycemia or needed more
confidence in diabetes treatment. There is evidence that continu-
ous glucose monitoring improves the psychological well-being
of children with TIDM and their parents by reducing worrisome
and fear of hypoglycemia.*'* Franceschi et al also reported an im-
provement in the quality of life perceived by parents using flash
GMS with alarms.*

Regarding to metabolic control, previous studies have demon-
strated an improvement with flash GMS.'*!” Franceschi et a/ also

Alarm (n=14)

No alarm (n=28)

Adjusted mean® 95% CI Adjusted meana 95% CI p-value
HbAlc (%) 7.93 7.30-8.56 7.59 7.16-8.03 0.393
Mean glucose (mg/dL) 182.13 162.80-201.45 193.44 180.84-206.04 0.360
TIR (%) 52.17 42.06-62.27 42.60 36.01-49.19 0.134
TAR (%) 46.11 35.79-56.43 51.81 45.08-58.54 0.378
TBR (%) 1.56 -0.96-4.08 5.59 3.95-7.24 0.014
Glucose CV (%) 35.36 31.97-38.75 41.62 39.41-43.83 0.004

* Adjusted means for the age of the participants and parental education; TIR, time in range; TAR, time above range; TBR, time below range; CV, coefficient of variation; CI, confidence interval.
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found an improvement in metabolic control after switching from
FreeStyle Libre 1® to FreeStyle Libre 2%, which increased TIR by
about 5% and reduced TBR and glucose CV.®

Our results did not show a significantly better TIR or HbAlc
in the alarm group than in the control group. Nonetheless, we
found that using alarms was associated with a lower glucose CV
and TBR. Decreasing the TBR is an essential target in diabetes
management, and according to Battelino et a/, the primary goal
for effective and safe glucose control is to increase the TIR while
reducing the TBR."

Thus, our study demonstrated that by reducing TBR, alarms are
advantageous in glycemic control. These results are probably justi-
fied because all patients had established alarms for hypoglycemia and
because of the younger age of this childrens group, which is usually
associated with higher parental concern about hypoglycemia.

We hypothesized that the parents with the worst sleep quality
were those more concerned and who frequently monitored glu-
cose, and this could result in better metabolic control. Neverthe-
less, there was no significant correlation between the PSQI score
and TIR or HbAlc.

Our study has the strengths of having a control group, using a
validated questionnaire to assess sleep quality, and guaranteeing
a simultaneous assessment of metabolic control and sleep quality.
As previously mentioned, the use of FreeStyle Libre® in children
under four years was based on scientific evidence of its safety and
accuracy in this age group.'*"

However, this work also has some limitations, such as being
a single-center study, having a small number of patients, assess-
ing sleep and metabolic control only for one month, and not con-
sidering other factors like the use of psychotropic drugs or the
existence of comorbidities/pathologies that may interfere with the
caregivers’ sleep quality. Besides, in the alarm group, sleep qual-
ity was not assessed before and after the alarm use onset in order
to evaluate alarms’ impact on sleep over time.

In Portugal, at the time of the study, only FreeStyle Libre 1¢
was state-subsidized, which justifies the small number of patients
using alarms. The fact that FreeStyle Libre 2® was not subsidized is
also a limitation, as it could be a confounding factor. Parents who
purchased FreeStyle Libre 2® could be more concerned about pre-
venting hypoglycemia and pursuing optimal glucose control, which
could influence the metabolic control observed in the alarm group.

Longitudinal studies and a larger patient sample are needed to
better understand the alarms’ impact on sleep quality and meta-
bolic control.

Conclusion

Our study showed that the alarms are not associated with
worse sleep quality for caregivers, but they also did not improve
sleep quality or reduce the number of nocturnal awakenings. On
the other hand, the alarms improved metabolic control by signifi-
cantly reducing the TBR and glucose CV. Therefore, our results
support using alarms in diabetes management without prejudice
to the caregivers; sleep quality.

Pediatric diabetes medical teams should be aware of caregiv-
ers’ sleep disturbances to provide additional education and sup-
port in order to minimize this problem. Poor sleep quality has
possibly a multifactorial cause, so other parameters, including
emotional factors, must be considered and managed. This type of
strategy will allow increasing caregivers’ confidence and, at the
same time, will promote the use of technological tools to improve
glycemic control.
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ABSTRACT

Introduction: The incidence of gestational diabetes (GD) has been increasing, mostly due to better
diagnostic tools and recent diagnostic criteria, allowing early screening. This study aims to evaluate
the impact of GD therapeutics on the occurrence of cesarean sections and pregnancy and neonatal
complications.

Methods: This is a cohort study of GD pregnant women followed-up in various Portuguese hospi-
tals and maternities, diagnosed between 2014 and 2018. Our sample was 15 089 pregnant women,
divided in four groups, based on the therapeutics used to treat GD: diet and exercise, insulin, oral
hypoglycemic drug (OHD) and insulin+OHD.

Results: The insulin group showed higher risk of caesarean section, neonatal hypoglycemia, neona-
tal hyperbilirubinemia and large for gestational age (LGA) newborns. Regarding the OHD group,
there was higher probability for hydramnios and trauma at delivery and lesser risk for low birth
weight and small for gestational age newborns (SGA). Lastly, the OHD+insulin group exhibited
more likelihood to maternal and neonatal morbidity, like neonatal hypoglycemia, hyperbilirubine-
mia, trauma at delivery, and LGA newborns.

Conclusion: The simultaneous administration of insulin and OHD was more likely associated with
pregnancy and neonatal complications. However, this group already had pre-conception characteris-
tics that predisposed to complications (more advanced maternal age, higher previous BMI, familial
history of diabetes, previous GD and/or macrosomia) and worse therapeutic adherence leading to a
badly controlled glycemic profile. Therefore, these complications may be the result of the presence
of previous characteristics and a glycemic profile that is difficult to control, rather than the use of
insulin and OHD, per se.

Tratamento da Diabetes Gestacional e o seu Impacto nas
Complicacdes Obstétricas e Neonatais
RESUMO

Introducdo: A incidéncia da diabetes gestacional (DG) tem vindo a aumentar devido a melhoria da
capacidade diagnostica e a utilizagdo de novos critérios de diagnostico, possibilitando rastrear mais
precocemente. Este estudo visa averiguar o impacto da terapéutica da DG quanto a ocorréncia de
complicagdes obstétricas e neonatais.

Material e Métodos: Estudo coorte de uma populagio de gravidas DG seguidas em hospitais e ma-
ternidades portuguesas, diagnosticadas entre 2014 e 2018. A amostra obtida foi de 15 089 gravidas,
dividida em 4 grupos de terapéutica para controlo glicémico: dieta e exercicio, insulina, antidiabéti-
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cos orais (ADO) e ADO+insulina.

Resultados: O tratamento com insulina apresentou maior risco de cesariana, hipoglicemia e hiper-
bilirrubinemia neonatais e nascituros grandes para idade gestacional. Quanto ao grupo sob ADO
demonstrou maior probabilidade de hidramnios e trauma no parto e menor risco de nascituros com
baixo peso a nascencga e leves para idade gestacional. O grupo com uso concomitante de ADO e
insulina exibiu maior risco de morbilidades materna e neonatal, nomeadamente hipoglicemia, hiper-
bilirrubinemia neonatal, trauma no parto e recém-nascidos grandes para idade gestacional.
Conclusdo: A co-utilizagdo de insulina+ADO esteve associada a maior probabilidade de complica-
¢des. No entanto, este grupo ja apresentava caracteristicas pré-concepgio que predispunham para
complicagdes e um comportamento insuficiente durante a gestacdo com perfis glicémicos mais di-
ficeis de controlar. Estas complicacdes podem ser resultado da presenca de caracteristicas prévias e
um perfil glicémico de dificil controlo, mais do que da utilizagéo de insulina e ADO, per se.

Introduction

Gestational diabetes (GD) is a metabolic alteration that occurs
during pregnancy and is due to placental diabetogenic hormones
that induce insulin resistance and pancreatic insufficiency.'”
When uncontrolled, this condition may lead to complications to
the mother and to the fetus.'”

The prevalence of GD has been increasing. It might be due
to the new screening recommendations indicated by the conjoint
effort of Portuguese national health department and International
Association of Diabetes and Pregnancy Study Groups, since 2011,
as well as the increased incidence of obesity in women at repro-
ductive age.® According to these criteria, the diagnosis of GD is
made through fasting glucose >92 mg/dL or by OGTT performed
between the weeks of 24 and 28 (0’ > 92 mg/dL and/or 60’ > 180
mg/dL and/or 120° > 153 mg/dL).”’

GD has been associated to macrosomia, neonatal metabol-
ic changes, neonatal hyperbilirubinemia, and disproportional
growth, among other neonatal complications."'*"'* It also affects
the course of pregnancy, sometimes causing the development of
gestational hypertension, preeclampsia, hydramnios or even other
maternal morbidities and mortality.®!*'?

In the majority of cases, it is possible to control GD by non-
pharmacological means such as lifestyle intervention and adapted
healthy diet."-'* As for the rest, it is necessary to use pharmacologi-
cal therapy: oral hypoglycemic drugs (OHD) or insulin, isolated
or in association.'*!”

In our study, we aim to analyze the impact of the therapeutics
used during pregnancy to reach glycemic control as for the occur-
rence of cesarean sections and maternal and neonatal complications.

Material and Methods
1. Study Design

This is a retrospective cohort study based on data from the
National Registry of GD under the responsibility of Diabetes and
Pregnancy Study Group initiated by the Portuguese Society of
Diabetes and in which some maternities and hospitals of Portugal
are represented, in digital format, as Microsoft Excel®. The data
on the registry was acquired on interviews with the participants
and from clinical reports on digital files.

The data comprised a total of 17 959 pregnant women fol-
lowed-up from January 2014 to December 2018 (five years).

We excluded underaged participants (under 18 years-old),
pregnant women with previous or de novo diabetes mellitus (fast-
ing glucose or OGTT at 0’ > 126 mg/dL or occasional glycemia/
OGTT at 60’ or 120’ > 200 mg/dL), missing values (no informa-
tion) regarding treatment used to control GD and multifetal preg-
nancies. We included the data of 15 089 pregnant women (18

years-old and over, GD women with hospital follow-up between
2014 and 2018, within hospital establishments taking part in the
national registry record) and their newborns (Fig. 1).

| GD National Registry 2014-2018 with 17959 participants

Exclusion of underaged participants with o ) o N
less than 18 years-old Exclusion of paerlp.mts with previous or
(62) de novo diabetes (1923)

Exclusion of therapeutic missing values (534) == Exclusion of multifetal pregnancies (351)

| 15089 I

Figure 1. Flowchart of selection course for the final sample.

We considered the following maternal variables: maternal age,
first-degree familial history of diabetes, previous macrosomia or
GD, weight and height with estimated BMI, BMI categories fol-
lowing WHO guidelines, final gestational weight gain (GWG —
difference between weight at delivery or at last appointment and
pregestational weight), GWG groups according to the Institute
of Medicine (IOM) guidelines, third trimester HbAlc (%), and
treatment used for GD (lifestyle intervention and diet vs insulin vs
OHD vs insulin + OHD).

According to the World Health Organization (WHO), the body
mass index (BMI) categories are underweight (< 18.5 kg/m?), nor-
mal (18.5 —24.9 kg/m?), overweight (25 —29.9 kg/m?) and obesity
(> 30 kg/m?).

GWG was grouped into adequate (A), insufficient (I) and ex-
cessive (E), within each BMI category, being considered adequate
if between 12.5 — 18 kg for underweight, 11.5 — 16 kg for normal
BMI, 7 — 11.5 kg for overweight and 5 — 9 kg for obese. It was
considered insufficient or excessive when the presented values
would be lower or higher, respectively, than the indicated range
for each category.

Regarding the variables related to the delivery or the newborn,
we analyzed the occurrence of dystocic delivery, specially, cesar-
ean section, newborn weight and assortment by the Fenton and
Portuguese growth charts (adequate, small or large for gestational
age) depending on the percentile (P) of the newborn (small for
gestational age < P10; large for gestational age > P90).

2. Study Groups

The data from the 15 089 mothers and their newborns were
divided according to the therapy used to treat GD: control group
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with lifestyle intervention and diet, insulin group, OHD group and
OHD + insulin group.

Surveillance of glycemic control during pregnancy was done by
self-vigilance, with at least four measurements of capillary glyce-
mia per day. The defined targets were fasting glucose < 95 mg/dL
and post-prandial glucose < 140 mg/dL (one hour after the begin-
ning of the three main daily meals). When the targets were reached,
the therapeutic approach was maintained until the end of pregnancy.

3. Neonatal and Obstetric Outcomes

The sample was divided into four groups regarding its treat-
ment for GD and each was characterized by the variables men-
tioned above, with means and standard deviations or total number
and frequency.

For obstetric outcomes, we analyzed maternal morbidity as pri-
mary outcome and secondary outcomes: abortion, fetal death, gesta-
tional hypertension (gHT; systolic BP > 140 mmHg or diastolic BP
> 90 mmHg after 20 weeks of gestation and without proteinuria),
preeclampsia (hypertension associated with proteinuria after week
20), hydramnios (amniotic liquid excess) and cesarean section.

As for neonatal outcomes, we investigated the occurrence of
neonatal mortality and morbidity, the latter being a composite for
macrosomia (birthweight > 4000 g), low birthweight (< 2500 g),
large for gestational age (LGA), small for gestational age (SGA)
according to Fenton and Portuguese growth charts, premature (de-
livery with <37 weeks of gestation), neonatal hypoglycemia (<40
mg/dL within the first 48 hours of life), neonatal hyperbilirubine-
mia (> 18 mg/dL), respiratory distress syndrome (RDS), admis-
sion to neonatal intensive care unit (NICU), congenital abnormali-
ties and trauma at delivery.

4. Statistical Analysis
The statistical analysis was done by Statistical Package for Social
Sciences (SPSS) software, for Windows, 25.0 version. Continuous

variables were characterized by means and SD whilst the qualitative
variables were defined by total number and frequency. Considering

Table 1. Sample characteristics of mothers and their newborns (nr = 15 089)

our sample size, we checked histograms, symmetry, and kurtosis to
assess normal distribution of continuous variables. To verify the vari-
ables relationship, we used the Kruskal-Wallis test in case of a con-
tinuous variable without normal distribution and categorical variable
(non-parametric test) and > or Fisher’s exact test for the comparison
of categorical variables. We used binomial and multinomial logistic
regression to calculate the odds ratio (OR) and verify the influence of
the different treatment modes on the maternal and neonatal outcomes,
adjusting in order to reduce the confounding effect of the variables.
We established 95% confidence interval (CI) and considered statisti-
cally significant for p values < 0.05.

Adjustment was made through backward likelihood ratio
method in binomial logistic regression and backward stepwise
method in multinomial logistic regression for automatic selection
of pre-selected covariates. Therefore, our outcomes were adjusted
to maternal age, pregestational BMI, HbA lc, first-degree familial
history of diabetes and number of weeks between diagnosis and
first hospital appointment.

Results

As expected, most of the participants (nr = 9015) were able
to control their glycemic values with diet and exercise or other
lifestyle changes, leaving 40.3% (nr = 6074) requiring pharma-
cological therapy in order to control GD: 23.8% (nr = 3596) with
insulin, 11% (nr = 1660) with OHD and 5.4% (nr = 818) with the
association of OHD and insulin (Table 1)."1"1

In our sample, 42.7% (nr = 6437) of pregnant women had
first-degree familial history of diabetes, 12.4% (nr = 1877) had
previous GD and 4.9% (nr = 737) previous macrosomia. Compar-
ing the groups of pregnant women controlled with lifestyle inter-
vention and those who needed pharmacological therapy, we ob-
served a higher incidence of familial history of diabetes, previous
GD and macrosomia in the second group, with statistical evidence
(Table 1).'+!1719

The mothers that needed insulin and/or OHD therapy were
older than the ones in the lifestyle intervention group (mean >
33.9 vs 32.8, p value<0.001)."” They also exhibited a superior

Diet and exercise =~ Pharmacological Insulin Oral hypoglycemic drug (OHD) Insulin + OHD

Characteristics nr= 9015 treatment nr= 3596 nr= 1660 nr= 818 p value

(59.7%) nr= 6074 (40.3%)x (23.8%) (11.0%) (5.4%)
Maternal age (years-old), mean + SD 328+53 340+5.1 34.0+5.1 33.9+52 344+52 <0.001
BMI (kg/m2), mean + SD 26.0+5.4 28.7+£6.2 28.1 £6.0 29.1+£6.2 31.0£6.6
Underweight, nr (%) 227 (2.5%) 62 (1.0%) 48 (1.3%) 9 (0.5%) 5(0.6%)
Normal, nr (%) 4152 (46.1%) 1779 (29.3%) 1191 (33.1%) 441 (26.6%) 147 (18.0%) <0.001
Overweight, nr (%) 2528 (28.0%) 1840 (30.3%) 1073 (29.8%) 544 (32.8%) 223 (27.3%)
Obesity, nr (%) 1754 (19.5%) 2181 (35.9%) 1174 (32.6%) 593 (35.7%) 414 (50.6%)
1st degree familial history o o o o o
of diabetes, nr (%) 3532 (39.2%) 2905 (47.8%) 1723 (47.9%) 764 (46.0%) 418 (51.1%) <0.001
Previous GD, nr (%) 871 (9.7%) 1006 (16.6%) 587 (16.3%) 249 (15.0%) 170 (20.8%) <0.001
Previous macrosomia, nr (%) 344 (3.8%) 393 (6.5%) 231 (6.4%) 107 (6.4%) 55 (6.7%) <0.001
GWG (kg), mean = SD 11.1+5.8 9.8+5.9 9.6+ 6.0 10.1+5.7 9.6+ 6.1
Adequate, nr (%) 2578 (28.6%) 1708 (28.1%) 1024 (28.5%) 466 (28.1%) 218 (26.7%) 0T
Insufficient, nr (%) 3121 (34.6%) 2082 (34.3%) 1248 (34.7%) 558 (33.6%) 276 (33.7%) :
Excessive, nr (%) 2214 (24.6%) 1629 (26.8%) 903 (25.1%) 482 (29.0%) 244 (29.8%)
HbAlc, mean + SD 52+04 53+04 53+£04 53+04 54+04 <0.001
Newborn birthweight (g), 3157.3£501.0 3205.5 +493.4 3184.2 £496.1 3222.0£477.9 32659£507.0  <0.001

Mean + SD

BMI: body mass index; GD: gestational diabetes; GWG: gestational weight gain; HbAlc: glycosylated hemoglobin; nr: number; OHD: oral hypoglycemic drug; SD: standard deviation.

o« types of pharmacological treatment: insulin, OHD or association of OHD and insulin.
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previous BMI (insulin 28.1 kg/m?, OHD 29.1 kg/m? and OHD +
insulin 31.0 kg/m? vs diet 26.0 kg/m?), and more than half of the
patients in the group medicated with OHD + insulin were in the
obese range (50.6%, nr = 414; Table 1).!1.1417.20-23

As for the GWG, the lifestyle intervention group presented a
higher mean in comparison with the other groups (Table 1)."*** On
the other hand, HbAlc value of the non-pharmacological group
was the lowest of the four groups (diet 5.2%, insulin 5.3%, OHD
5.3% and OHD + insulin 5.4%).'*

Regarding the newborn weight, it was lower in the group of preg-
nant women controlled with lifestyle intervention (diet 3157.3 g, in-
sulin 3184.2 g, OHD 3222 g and OHD + insulin 3265.9 g; Table 1).*

When analyzing the implications of GD treatment on obstetric
complications, it was possible to observe an association with statistical
significance, in which mothers that required pharmacological therapy
had higher risk of maternal morbidity (Table 2).* This statistical re-
lationship was explored (supplementary Table 1) and, afterwards, was
adjusted for maternal age, previous BMI, and third trimester HbAlc
because these were the factors that demonstrated significant association
in most of the pregnancy complications (Table 3).

There was a higher percentage of maternal complications
within the group that needed concomitant use of OHD and insulin
(23.8%; nr = 195; Table 2). We examined the associated risk to
each of the therapy modes and compared to lifestyle intervention,
in the development of complications.

Only the risk of cesarean section had statistical significance in
the insulin group, with 17% more probability than the lifestyle in-
tervention group, after adjustment (aOR 1.17; CI 95% 1.05-1.31;
p value = 0.006) (supplementary Fig. 1; Table 3). The OHD group

had 60% higher risk of hydramnios (aOR 1.60; CI 95% 1.07-2.39;
p value = 0.023), whilst the other complications did not have sta-
tistical significance (supplementary Fig. 2; Table 3). As for the
OHD and insulin group, only global maternal morbidity showed
a 27% higher probability of occurring when compared to diet and
exercise, with statistical significance (aOR 1.27; CI 95% 1.01-
1.60; p value = 0.042) (Table 3).>°

Overall, neonatal complications were more frequent within the
pharmacological groups, especially the OHD and insulin associa-
tion group, apart from low birthweight and SGA (Table 4). While
various complications had statistical significance before adjust-
ment (supplementary Table 2), only few retained significance af-
ter adjustment to maternal age, pregestational BMI, third trimester
HbAc, and first-degree familial history of diabetes (Table 5)."”

In the insulin group, there was a higher probability of hypogly-
cemia (aOR 1.51; CI 95% 1.18-1.93; p value = 0.001) and hyper-
bilirubinemia (aOR 1.24; CI 95% 1.05-1.46; p value = 0.011) in the
newborn by 51% and 24%, respectively, as well as an increase of
63% of LGA babies via Fenton charts (aOR 1.63; CI 95% 1.25-2.13;
p value <0.001) and 25% via Portuguese charts (aOR 1.25; CI 95%
1.05-1.47; p value = 0.010) (supplementary Fig. 3, Table 5)."-1623

Regarding the OHD group, only trauma at delivery was more
likely to occur, with an increase of 76% over the lifestyle inter-
vention group (aOR 1.76; CI 95% 1.12-2.76; p value = 0.014)
and lower probability of low birthweight (aOR 0.57; CI 95%
0.41-0.81; p value = 0.001) and SGA (aOR 0.59; CI 95% 0.46-
0.76; p value <0.001 Fenton charts; aOR 0.67; CI 95% 0.51-0.87;
p value = 0.003 Portuguese charts) newborns (supplementary Fig.
4, Table 5).

Table 2. Association between GD treatment and the development of obstetric complications

Obstetric complications Dietnarn_d;:)xl?cise Phatl;'zlaat:l)::lgtical nlrn_sglsl;n 6 orel hyp(ogg;:)mic e Ins‘:::ll ; 1(;HD p value
nr= 6074 o nr= 1660
Maternal morbidity, nr (%) 1303 (14.5%) 1020 (16.8%) 542 (15.1%) 283 (17.0%) 195 (23.8%) <0.001
Abortion, nr (%) 72 (0.8%) 25 (0.4%) 13 (0.4%) 9 (0.5%) 3 (0.4%) 0.002
Fetal death, nr (%) 28 (0.3%) 15 (0.2%) 7 (0.2%) 3 (0.2%) 5 (0.6%) <0.001
gHT, nr (%) 348 (3.9%) 268 (4.4%) 139 (3.9%) 77 (4.6%) 52 (6.4%) <0.001
Preeclampsia, nr (%) 225 (2.5%) 198 (3.3%) 111 (3.1%) 53 (3.2%) 34 (4.2%) 0.038
Hydramnios, nr (%) 158 (1.8%) 172 (2.8%) 90 (2.5%) 54 (3.3%) 28 (3.4%) <0.001
Cesarean section, nr (%) 2705 (30.0%) 2152 (35.4%) 1259 (35.0%) 574 (34.6%) 319 (39.0%) <0.001
GD: gestational diabetes; gHT: gestational hypertension; nr: number; OHD: oral hypoglycemic drug;.
o types of pharmacological treatment: insulin, OHD or association of OHD and insulin.
Table 3. Adjusted correlation between GD therapy and the development of pregnancy complications.
Obstetric complications ]z;ztr:irslg Phtz:'l;:lt?z(e)ll:;g:al p value Insulin p value orl hyp("gg;;mlc e p value Insulin + OHD p value
aOR (C195%) aOR (CI 95%) a0R (C195%) aOR (CI 95%) a0R (C195%)
Maternal morbidity 1.00 0.95 (0.84-1.08) 0.421 0.90 (0.78-1.04) 0.154 0.92 (0.75-1.12) 0.383 1.27 (1.01-1.60)  0.042
Abortions 1.00 1.10 (0.36-3.41) 0.869 0.93 (0.23-3.66) 0912 1.43 (0.29-7.12) 0.661  1.27 (0.15-11.13)  0.827
gHT 1.00 0.92 (0.73-1.15) 0.457 0.83 (0.64-1.08) 0.171 0.96 (0.69-1.34) 0.828 1.10 (0.73-1.64)  0.655
Preeclampsia 1.00 1.08 (0.82-1.44) 0.584 1.14 (0.83-1.57) 0.415 0.92 (0.59-1.43) 0.706 1.14 (0.69-1.89)  0.599
Hydramnios 1.00 1.41 (1.06-1.89) 0.018 1.34 (0.97-1.86) 0.078 1.60 (1.07-2.39) 0.023 1.61 (0.98-2.66)  0.062
Cesarean section 1.00 1.10 (1.00-1.22) 0.053 1.17 (1.05-1.31) 0.006 0.98 (0.84-1.14) 0.766 1.05(0.86-1.29)  0.637

aOR: adjusted odds ratio; CI 95%: confidence intervals at 95%; GD: gestational diabetes; gHT: gestational hypertension; OHD: oral hypoglycemic drug.

o types of pharmacological treatment: insulin, OHD or association of OHD and insulin.

Adjusted for maternal age, pregestational BMI and HbA lc.
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Table 4. Association between GD treatment and the development of obstetric complications.

Diet and i Ph logical Oral h 1 icd
. . 1€t and exercise armacologica Insulin ral hypoglycemic drug Insulin + OHD

Neonatal complications nr= 9015 treatment nr= 6074 (OHD) p value

nr= 3596 nr= 818

oc nr= 1660
Neonatal mortality, nr (%) 15 (0.2%) 13 (0.2%) 8(0.2%) 3(0.2%) 2 (0.2%) <0.001
Neonatal morbidity, nr (%) 1541 (17.1%) 1217 (20.0%) 703 (19.5%) 321 (19.3%) 193 (23.6%) <0.001
Hypoglycemia, nr (%) 317 (3.5%) 313 (5.2%) 181 (5.0%) 82 (4.9%) 50 (6.1%) <0.001
Hyperbilirubinemia, nr (%) 893 (9.9%) 737 (12.1%) 418 (11.6%) 186 (11.2%) 133 (16.3%) <0.001
RDS, nr (%) 274 (3.0%) 186 (3.1%) 104 (2.9%) 53 (3.2%) 29 (3.5%) <0.001
Admission to NICU, nr (%) 640 (7.1%) 410 (6.8%) 233 (6.5%) 119 (7.2%) 58 (7.1%) <0.001
Prematurity, nr (%) 641 (7.1%) 419 (6.9%) 256 (7.1%) 99 (6.0%) 64 (7.8%) 0.283
Macrosomia, nr (%) 310 (3.4%) 269 (4.4%) 159 (4.4%) 63 (3.8%) 47 (5.7%) <0.001
Low birthweight, nr (%) 728 (8.1%) 389 (6.4%) 256 (7.1%) 83 (5.0%) 50 (6.1%) :
Fenton charts, nr (%)
LGA 265 (2.9%) 340 (5.6%) 199 (5.5%) 77 (4.6%) 64 (7.8%) <0.001
SGA 1171 (13.0%) 573 (9.4%) 374 (10.4%) 130 (7.8%) 69 (8.4%)
Portuguese charts, nr (%)
LGA 806 (8.9%) 819 (13.5%) 459 (12.8%) 216 (13.0%) 144 (17.6%) <0.001
SGA 990 (11.0%) 507 (8.3%) 333 (9.3%) 114 (6.9%) 60 (7.3%)
Congenital abnormalities, nr (%) 338 (3.7%) 224 (3.7%) 126 (3.5%) 55 (3.3%) 43 (5.3%) <0.001
Trauma at delivery, nr (%) 122 (1.4%) 104 (1.7%) 46 (1.3%) 40 (2.4%) 18 (2.2%) 0.004
GD: gestational diabetes; LGA: large for gestational age; OHD: oral hypoglycemic drug; NICU: neonatal intensive care unit; nr: number; RDS: respiratory distress syndrome; SGA: small for gestational age.
« types of pharmacological treatment: insulin, OHD or association of OHD and insulin.
Table 5. Adjusted correlation between GD therapy and the development of neonatal complications.
Diet and Pharmacological . Oral hypoglycemic dr .
o teta & Insulin YPOR yeertic drug Insulin + OHD
Neonatal complications exercise treatment <  p value aOR (CI 95%) p value (OHD) p value aOR (CI 95%) p value
aOR (CI 95%) aOR (CI 95%) & aOR (CI 95%) 5

Neonatal mortality 1.00 1.25(0.42-3.73) 0.691 1.49(0.46-4.83)  0.509 0.68 (0.08-5.65) 0.719 1.27 (0.14-11.14) 0.831
Neonatal morbidity 1.00 1.14 (1.02-1.28) 0.025 1.14(0.999-1.30) 0.052 1.02 (0.85-1.22) 0.869 1.46 (1.17-1.82) 0.001
Hypoglycemia 1.00 1.41 (1.13-1.76) 0.003  1.51(1.18-1.93) 0.001 1.06 (0.74-1.52) 0.756 1.74 (1.18-2.59) 0.006
Hyperbilirubinemia 1.00 1.28 (1.11-1.47) <0.001 1.24(1.05-1.46)  0.011 1.15 (0.92-1.43) 0.212 1.73 (1.33-2.24)  <0.001
RDS 1.00 0.82 (0.63-1.06) 0.133  0.87(0.64-1.18)  0.365 0.73 (0.47-1.12) 0.152 0.88 (0.52-1.48) 0.619
Admission to NICU 1.00 0.92 (0.77-1.10) 0.357 1.02(0.83-1.25) 0.854 0.82 (0.62-1.09) 0.176 0.77 (0.53-1.13) 0.180
Macrosomia 1.00 0.98 (0.78-1.24) 0.881  1.09 (0.84-1.43)  0.525 0.83 (0.57-1.21) 0.321 1.05 (0.69-1.60) 0.825
Low birthweight 1.00 0.80 (0.67-0.96) 0.017 0.92(0.75-1.13) 0411 0.57 (0.41-0.81) 0.001 0.81(0.545-1.21)  0.307
Fenton charts
LGA 1.00 1.62 (1.28-2.05) <0.001 1.63(1.25-2.13) <0.001 1.38 (0.97-1.96) 0.070 1.89 (1.29-2.78) 0.001
SGA 1.00 0.79 (0.69-0.91) <0.001 0.88(0.75-1.03)  0.116 0.59 (0.46-0.76) <0.001 0.83 (0.61-1.15) 0.262
Portuguese charts
LGA 1.00 1.27 (1.10-1.47) 0.001 1.25(1.05-1.47) 0.010 1.24 (0.998-1.54) 0.052 1.58 (1.22-2.05)  <0.001
SGA 1.00 0.86 (0.74-0.995) 0.043  0.95(0.80-1.12)  0.533 0.67 (0.51-0.87) 0.003 0.94 (0.67-1.31) 0.704
Prematurity 1.00 0.97 (0.80-1.17) 0.717  1.03(0.83-1.27)  0.808 0.78 (0.57-1.09) 0.142 1.16 (0.80-1.69) 0.436
Congenital abnormalities 1.00 1.17 (0.92-1.50) 0.211  1.30(0.99-1.70)  0.062 0.77 (0.50-1.18) 0.226 1.38 (0.88-2.16) 0.157
Trauma at delivery 1.00 1.25 (0.89-1.75) 0.204 0.93(0.60-1.43) 0.724 1.76 (1.12-2.76) 0.014 2.13 (1.23-3.68) 0.007

aOR: adjusted odds ratio; CI 95%: confidence intervals at 95%; GD: gestational diabetes; LGA: large for gestational age; OHD: oral hypoglycemic drug; NICU: neonatal intensive care unit; RDS: respiratory distress
syndrome; SGA: small for gestational age.

o types of pharmacological treatment: insulin, OHD or association of OHD and insulin.

Adjusted for maternal age, pregestational BMI, HbAIc, weeks between diagnosis and first hospital appointment and first-degree familial history of diabetes.

Lastly, there was a higher risk, of about 46%, for neonatal at delivery (aOR 2.13; CI 95% 1.23-3.68; p value = 0.007) and

morbidity (aOR 1.46; CI 95% 1.17-1.82; p value = 0.001), par- higher probability of mothers giving birth to LGA newborns (aOR

ticularly neonatal hypoglycemia (aOR 1.74; CI 95% 1.18-2.59; p ) o ) _
value = 0.006) and hyperbilirubinemia (aOR 1.73; C1 95% 133- 1893 C195% 1.29-2.78; p value = 0.001 Fenton charts and aOR
2.24; p value <0.001) within the group with OHD and insulin. In 1.58; C195% 1.22-2.05; p value < 0.001 Portuguese charts) (sup-

this group there was also 113% higher odds of developing trauma plementary Fig. 5, Table 5)."16
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Supplementary Table 1. Crude correlation between Gestational Diabetes treatment and the development of pregnancy complications.

Obstetric complications ]:;Ztr:ilslg Phti?z:lt?rfz:::g:al p value [nsulin p value Orﬂrl;);pfgg;mlc p value Insulin + OHD p value
OR (CI 95%) OR (CI 95%) OR (CI95%) OR (CI 95%) OR (CT95%)
Maternal morbidity 1.00 1.21 (1.10-1.32) <0.001 1.06(0.95-1.18)  0.341 1.23 (1.07-1.42) 0.005 1.92 (1.61-2.28) <0.001
Abortions 1.00 0.52(0.33-0.81)  0.004  0.45(0.25-0.82)  0.009 0.68 (0.34-1.35) 0269  0.46(0.14-145)  0.184
Fetal death 1.00 0.81(0.43-1.51) 0.498  0.64(0.28-1.47)  0.292 0.58 (0.18-1.91) 0.372 1.97 (0.76-5.11) 0.164
gHT 1.00 1.18 (0.998-1.38)  0.053  1.02 (0.83-1.25)  0.861 1.22 (0.95-1.57) 0.121  1.82(1.35-246)  <0.001
Preeclampsia 1.00 1.32 (1.09-1.60) 0.005  1.25(0.99-1.57)  0.060 1.28 (0.95-1.74) 0.107  1.68(1.17-2.43) 0.005
Hydramnios 1.00 1.64 (1.32.2.04) <0.001  1.45(1.11-1.88) 0.006 1.88 (1.38-2.58) <0.001 1.97 (1.31-2.97) 0.001
Caesarean section 1.00 1.27 (1.18-1.37) <0.001 1.24(1.14-1.36)  <0.001 1.24 (1.10-1.39) <0.001 1.49 (1.27-1.74) <0.001
C195%: confidence intervals at 95%; gHT: gestational hypertension;
o types of pharmacological treatment: insulin, oral hypoglycemic drug (OHD) or association of OHD and insulin.
Supplementary Table 2. Crude correlation between GD treatment and the development of neonatal complications.
Neonatal complications Ie):;tr:igg Ph::"::::;::gg;cal p value [nsulin p value O”:ilrl;);’(oogg;e)mlc p value Insulin + OHD p value
OR (CI195%) OR (CI95%) OR (C195%) OR (CI 95%) OR (C195%)
Neonatal mortality 1.00 1.32 (0.63-2.78) 0.463 1.40 (0.59-3.31) 0.440 1.08 (0.31-3.72) 0.909 1.49 (0.34-6.52) 0.598
Neonatal morbidity 1.00 1.23 (1.13-1.34) <0.001 1.21 (1.09-1.33) <0.001 1.16 (1.01-1.33) 0.030 1.51 (1.27-1.79) <0.001
Hypoglycaemia 1.00 1.54(1.32-1.81)  <0.001  1.55(1.28-1.87)  <0.001 1.41 (1.10-1.80) 0.007  1.82(1.34-248)  <0.001
Hyperbilirubinemia 1.00 1.30 (1.17-1.44) <0.001 1.26 (1.12-1.43) <0.001 1.13 (0.96-1.34) 0.153 1.80 (1.48-2.20) <0.001
RDS 1.00 1.04 (0.86-1.25) 0.720 0.998 (0.79-1.26) 0.989 1.04 (0.77-1.40) 0.818 1.19 (0.81-1.76) 0.377
Admission to NICU 1.00 0.97 (0.86-1.11) 0.667 0.95 (0.81-1.11) 0.530 0.996 (0.81-1.22) 0.973 1.01 (0.76-1.34) 0.942
Macrosomia 1.00 1.28 (1.08-1.51) 0.004 1.29 (1.06-1.56) 0.012 1.07 (0.81-1.41) 0.628 1.68 (1.22-2.30) 0.001
Low birthweight 1.00 0.79 (0.69-0.89) <0.001 0.88 (0.76-1.02) 0.096 0.60 (0.48-0.76) <0.001 0.76 (0.57-1.02) 0.069
Fenton charts
LGA 1.00 1.88 (1.59-2.22) <0.001 1.87 (1.55-2.26) <0.001 1.51 (1.17-1.96) 0.002 2.68 (2.02-3.57) <0.001
SGA 1.00 0.72 (0.64-0.80)  <0.001  0.80 (0.70-0.90)  <0.001 0.58 (0.48-0.70) <0.001  0.65(0.51-0.85) 0.001
Portuguese charts
LGA 1.00 1.54(1.39-1.71)  <0.001  1.46(1.29-1.65)  <0.001 1.46 (1.24-1.71) <0.001  2.12(1.74-2.58)  <0.001
SGA 1.00 0.78 (0.69-0.87)  <0.001  0.86(0.76-0.99)  0.029 0.63 (0.51-0.77) <0.001  0.72(0.55-0.95)  0.018
Prematurity 1.00 0.97 (0.85-1.10) 0.617 1.00 (0.86-1.16) 0.986 0.83 (0.67-1.03) 0.091 1.11 (0.85-1.45) 0.449
Congenital abnormalities 1.00 1.03 (0.87-1.23) 0.727 1.03 (0.83-1.26) 0.813 0.86 (0.64-1.14) 0.293 1.43 (1.03-1.98) 0.032
Trauma at delivery 1.00 1.33 (1.02-1.73) 0.035 1.02 (0.73-1.44) 0.903 1.78 (1.24-2.56) 0.002 1.67 (1.01-2.75) 0.045

CI95%: confidence intervals at 95%; GD: gestational diabetes; LGA: large for gestational age; NICU: neonatal intensive care unit; OHD: oral hypoglycemic drug; OR:

SGA: small for gestational age.

o types of pharmacological treatment: insulin, oral hypoglycemic drug (OHD) or association of OHD and insulin.

odds ratio; RDS: respiratory distress syndrome;

Logistic regression: insulin vs obstetric complications
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Supplementary Figure 1. Logistic regression of insulin therapy in the develop-
ment of obstetric complications.

ternal complications.

Supplementary Figure 2. Logistic regression of OHD in the development of ma-
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Logistic regression: Insulin vs neonatal complications
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Supplementary Figure 3. Logistic regression of insulin in the development of
neonatal complications.
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Supplementary Figure 4. Logistic regression of OHD in the development of ne-
onatal complications.

Logistic regression: OHD+insulin vs neonatal complications
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Supplementary Figure 5. Logistic regression of OHD+insulin in the develop-
ment of neonatal complications.

Discussion

GD therapy differs from patient to patient and is conditioned
by many pregestational risk factors, being that its administration
might have an impact in the development of maternal and neona-
tal complications.

Only a few pregnancy complications showed statistically sig-
nificant differences within the different therapeutic groups, such
as maternal morbidity, hydramnios and cesarean section,” when
unadjusted. After adjustment to maternal age, pregestational BMI
and third trimester HbAlc, some lost the association evidence,
demonstrating the presence of confounding variables. Nonethe-
less, it was possible to verify that the need for pharmacological
treatment, in particular insulin and OHD association, was con-
nected to an increased probability of obstetric complications,'
although not statistically significant, which shows the need for a
bigger sample to reach statistical evidence.

As for neonatal complications, those also ceased to have statis-
tical significance after adjustment to maternal age, pregestational
BMI, third trimester HbA 1¢, and family history of diabetes, demon-
strating confounding. However, the use of medical therapy for GD
may be related to increased occurrence of complications, particu-
larly for the ones with simultaneous use of OHD and insulin, whose
glycemic profile is much more difficult to control and with higher
risk for neonatal hypoglycemia, hyperbilirubinemia and LGA new-
borns which leads to trauma during delivery.'*2*> Additionally,
this particular group demonstrated a synergistic effect on the risk
that either OHD or insulin alone were associated with.

Despite that, it is important to take into account the fact that
mothers that required medical treatment, had previous pregesta-
tional characteristics which predisposed to complications, like
advanced maternal age, superior pregestational BMI, history of
familial diabetes, previous GD and macrosomia.'**?* They also
featured glycemic profiles that were more difficult to control,
greater third trimester HbAlc values, requiring pharmacological
treatment.'* Therefore, the simultaneous use of OHD and insulin
may not be directly related to complications per se, but it might
reflect the difficulty to control glycemic profile that favors the
development of complications.'*!¢?

This study presented various limitations. The national registry
of GD is a database fulfilled by health professionals that previous-
ly volunteered to take part in the registration. This results in lack
of total national representation because many peripheral hospitals
are not represented and those, who miss the deadlines and do not
deliver the patients data, may also be out of the registry. Conse-
quently, this results in selection by participation bias. Moreover,
some filling criteria are sometimes subjective, leading to lack of
uniformity, high variability, and many missing data, causing an
information bias due to variability of the observer and interviewer.

At last, there is also another bias of information due to meas-
uring error, memory, and social desirability when the information
is the result of self-report recollection.

Although there are many significant biases, some may be re-
duced through training and establishing action protocols for the
information acquisition and filling methods. Additionally, pro-
spective studies may also avoid some of these limitations.

Conclusion

It is essential for pregnant women, after being diagnosed with
GD, to have precocious and regular hospital appointments, allow-
ing the institution of lifestyle intervention strategies and pharma-
cological therapy as soon as possible, in order to rapidly reach
glycemic control.

In this retrospective study, in some pregnant women with the
need for pharmacological therapy a stricter surveillance, with
more frequent appointments and immediate and adequate thera-
peutic adjustments, might have lacked.

Equally, we should take into account the importance of preges-
tational risk factors, like advanced maternal age, high preges-
tational BMI, history of familial diabetes, previous GD and/or
macrosomia, that affects the gestational course and augment the
probability of future pharmacological requirements, sometimes
more than one medical therapy and therefore increasing the risk
for maternal and neonatal complications.

In conclusion, it is crucial to provide frequent hospital ap-
pointments as well as preconception follow-up to pregnant wom-
en so to avoid complications.
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RESUMO

Introducdo: A sindrome do ovario poliquistico (SOP) ¢ um distirbio endécrino que pode afetar 3%
a 11% das adolescentes estando associada ao desenvolvimento de complicagdes reprodutivas, me-
tabolicas e psicologicas. O seu diagnostico requer pelo menos 2 de 3 critérios: disfungdo ovulatoria,
hiperandrogenismo e ovarios poliquisticos. A base do tratamento assenta em medidas de estilo de
vida (MEV), e a terapéutica farmacoldgica pode envolver farmacos insulinossensibilizantes, anti-
-androgénicos e contracetivos orais combinados (COC).

O nosso objetivo foi avaliar o impacto da terapéutica no perfil clinico e analitico de uma populacao
adolescente com SOP.

Meétodos: Foram incluidas 84 doentes com primeira consulta entre 01/01/2012 e 01/07/2019. Ava-
liou-se disfungdo ovulatoria, hiperandrogenismo clinico e analitico, insulinorresisténcia, perfil lipi-
dico e indice de massa corporal (IMC), assim como as terapéuticas utilizadas. Foi realizada analise
de associagdo entre a instituigdo de tratamento e os resultados clinicos e analiticos.

Resultados: Nesta coorte averiguou-se 79,8% de disfungdo ovulatéria, 100% de hiperandrogenismo
clinico/analitico, 67,9% excesso de peso/obesidade, 42,9% insulinorresisténcia clinica e 23,8% dis-
lipidemia. Verificou-se regularizagio dos ciclos menstruais nas adolescentes que faziam terapéutica
farmacolégica (p=0,014), sobretudo quando usado COC (p<0,001) e relacionou-se maior eficacia
com maior duragdo de tratamento (»p=0,005). No entanto, o COC foi associado a evolucgdo desfa-
voravel do perfil lipidico e IMC. Constatou-se que o tratamento dirigido ao hiperandrogenismo
promoveu diminuigao significativa dos valores de sulfato de dihidroepiandrosterona (p=0,004). O
HOMA-IR evoluiu favoravelmente com o uso de MEV (p=0,026) e metformina (p=0,013). As MEV
promoveram melhoria do IMC (p=0,007).

Conclusdo: A correta caracterizagao dos critérios clinicos e analiticos da SOP, assim como uma
minuciosa avaliagdo metabdlica, permitem melhorar as estratégias terapéuticas a adotar. Existe a
necessidade de criar protocolos de diagnostico, terapéutica e seguimento de adolescentes com SOP.

Polycystic Ovary Syndrome in Adolescents: Impact of Therapy on
Clinical and Analytical Profile

ABSTRACT

Introduction: Polycystic ovary syndrome (PCOS) is an endocrine disorder that can affect 3% to
11% of adolescents and is associated with the development of reproductive, metabolic, and psycho-
logical complications. Diagnosis of PCOS requires at least 2 of 3 criteria: ovulatory dysfunction,
hyperandrogenism and polycystic ovaries. The basis of treatment is lifestyle measures (LSM), and
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pharmacological therapy may involve insulin-sensitizing drugs, anti-androgens and combined oral
contraceptives (COC) Our aim was to assess the impact of therapy on the clinical and analytical
profile of an adolescent population with PCOS.

Methods: In this study were included 84 adolescents with their first appointment between 01/01/2012
and 1/07/2019. The variables analysed were ovulatory dysfunction, clinical and analytical hyperan-
drogenism, insulin resistance, lipid profile and body mass index (BMI), as well as the therapies used.
An analysis of association was performed between treatment and clinical/analytical results.
Results: In this cohort, we found 79.8% of ovulatory dysfunction, 100% of clinical/analytical hyper-
androgenism, 67.9% of overweight/obesity, 42.9% of clinical insulin resistance and 23.8% of dys-
lipidaemia. There was regularization of the menstrual cycles in the adolescents who were undergo-
ing pharmacological therapy (p=0.014), especially when using COC (p<0.001) and greater efficacy
was associated with longer duration of treatment (p=0.005). However, COC was associated with a
worse evolution of the lipid profile and BMI. Treatment directed to hyperandrogenism promoted
a significant decrease in the values of dehydroepiandrosterone sulfate (p=0.004). The HOMA-IR
evolved favorably with the use of LSM (»p=0.026) and metformin (p=0.013). The LSM promoted an
improvement in the BMI (p=0.007).

Conclusion: The correct characterization of the clinical and analytical criteria of PCOS, as well
as a thorough metabolic assessment, allow for the improvement of the therapeutic strategies to be
adopted. There is a need to create protocols regarding diagnosis, therapy, and follow-up for adoles-

cents with PCOS.

Introducio

A sindrome do ovario poliquistico (SOP) ¢ um distirbio enddcrino,
frequente na populac@o feminina. A sua prevaléncia pode alcangar até
20% das mulheres em idade reprodutiva, e os estudos na populacao
adolescente evidenciam um intervalo semelhante, entre 3% e 11%.'

A SOP tem uma etiologia multifatorial e que ndo esta total-
mente esclarecida, envolvendo fatores hereditarios, genéticos,
hormonais e ambientais.'

Para o diagndstico desta entidade, sdo frequentemente aplica-
dos os critérios de Roterdao, que englobam 3 parametros:

1. Disfungdo ovulatéria (irregularidades menstruais, com ci-

clos de duragdo inferior a 21 dias ou superior a 35 dias);

2. Hiperandrogenismo clinico (acne, hirsutismo e/ou alopécia)
e/ou analitico (elevagdo dos androgénios como a testostero-
na total, 4-androestenediona e/ou sulfato de dihidroepian-
drosterona (DHEA-S));

3. Morfologia ovarica poliquistica em ecografia (presenga de
mais de 12 foliculos por ovario com dimensdes entre 2 ¢ 9
mm ou volume ovarico superior a 10 mm).

O diagnodstico de SOP implica a presenca de, pelo menos, 2

destes 3 critérios.>?

As diferentes conjugagdes dos critérios permitem classificar a
SOP em quatro fenotipos:

A. Disfungdo ovulatéria, hiperandrogenismo e morfologia

ovarica poliquistica;

B. Disfungao ovulatoria e hiperandrogenismo;

C. Hiperandrogenismo e morfologia ovarica poliquistica;

D. Disfun¢do ovulatéria e morfologia ovarica poliquistica.>*

A prevaléncia de cada fendtipo varia consoante a populagdo
em estudo, dependendo se a analise é realizada em populagdes nao
selecionadas ou em populagdes em seguimento por SOP.**

Estima-se que o fendtipo A esteja presente em 19% das popu-
lagdes nao selecionadas, sendo mais prevalente em populagdes em
seguimento, estando presente em até 50%.°

Contrariamente, para os fenotipos B e C a prevaléncia esti-
mada para as populagdes em seguimento é inferior as populagdes
ndo selecionadas (13% vs 25% e 14% vs 34%, respetivamente).’

Relativamente ao fenotipo D, a prevaléncia ¢ semelhante em
ambas as populagdes (17% vs 19%).> Um estudo realizado em
2020 na populagdo pediatrica do Hospital de Braga (HB) com
SOP corrobora estes dados.*

Na adolescéncia existem aspetos particulares que dificultam
o diagnodstico de SOP, nomeadamente a presenga fisiologica de
hiperandrogenismo, oligo-anovulag@o e insulinorresisténcia, que
sdo frequentes nos primeiros 2-3 anos apds a menarca.'

Por esse motivo, tém sido feitos varios estudos na populagao
pediatrica para identificar critérios de diagnostico mais concretos,
e recentemente, tem-se colocado em questdo o uso da ecografia
pélvica para diagnostico de SOP nesta faixa etaria.’

Esta entidade tem diferentes implicagdes a longo prazo, no-
meadamente na fungao reprodutora (risco de anovulagao e subfer-
tilidade/infertilidade), no impacto psicoldgico (alteracdes da qua-
lidade de vida e risco de depressao e/ou ansiedade) e no impacto
metabolico (risco de excesso de peso/obesidade, diabetes mellitus
tipo 2 (DM2), insulinorresisténcia e dislipidemia).”

Assim, o diagnoéstico precoce de SOP torna-se fundamental
para prevenir e controlar os fatores de risco supramencionados.®

Por outro lado, o diagnoéstico incerto e precipitado acarreta an-
siedade e gera stress, podendo, ainda, conduzir a tratamentos que
condicionam custos e riscos desnecessarios.’

O tratamento depende das caracteristicas clinicas e analiticas e
pretende minimizar as complicagdes a longo prazo.'’

A base do tratamento assenta em medidas de estilo de vida
(MEV) como perda ponderal, habitos alimentares saudaveis e exer-
cicio fisico regular.’ A terapéutica farmacologica envolve fArmacos
insulinossensibilizantes (metformina), antiandrogénicos (espirono-
lactona, citrato de ciproterona, flutamida ou finasterida) e/ou estro-
progestativos como os contraceptivos orais combinados (COC)."’

Os tratamentos sistémicos podem ser complementados com
tratamentos topicos ou mecanicos com alvo no hiperandrogenis-
mo clinico. Para o hirsutismo pode ser aplicada depilagdo laser,
a cera ou lamina e cremes com eflornitina, no caso de hirsutismo
facial. Tratamentos cosméticos topicos ou isotretinoina podem ser
utilizados no caso de acne.*

A correta caracterizacdo clinica e analitica das adolescentes
tem como objetivo adotar terapéuticas dirigidas e individualiza-
das, de acordo com o controlo de sinais e sintomas, prevenindo
potenciais complicagdes.'’ Torna-se fundamental existirem reco-
mendagdes concretas para que se possa tratar e monitorizar ade-
quadamente esta populagao.

A pertinéncia deste estudo prende-se com a descri¢ao da apre-
sentagdo clinica e analitica das adolescentes diagnosticadas com



26 Duarte AL / Rev Port Endocrinol Diabetes Metab. Ahead of Print

SOP, na avaliagao das estratégias terapéuticas adotadas e na inter-
pretagdo do seu impacto clinico e analitico.

Material e Métodos
Tipo de Estudo

Estudo retrospetivo, observacional, descritivo e analitico.
Populacio e Amostra

Doentes do sexo feminino, com idade entre 12 ¢ 18 anos,
seguidas em consulta de Endocrinologia Pediatrica do HB, com
diagnostico de SOP, de acordo com os critérios de Roterdao.

Foram selecionadas as doentes que cumprissem os seguintes
critérios de inclusio:

Diagnostico de SOP (>2 de 3 critérios de diagndstico), pelo
menos 2 anos apds a menarca, € cuja primeira consulta decorreu
entre 01/01/2012 ¢ 01/07/2019.

Foram excluidas as doentes que apresentassem os seguintes
critérios: auséncia de dados necessarios (por inexisténcia de re-
gistos clinicos ou perda de seguimento); realizagdo de terapéutica
prévia a primeira consulta; presenga de doencas que pudessem
mimetizar as caracteristicas clinicas de SOP, nomeadamente, pa-
tologia da tirdide, hiperprolactinemia, hiperplasia congénita da
suprarrenal ou sindrome de Cushing; consumo de farmacos que
pudessem mimetizar as caracteristicas clinicas da SOP, nomea-
damente, a administragdo exodgena de androgénios ou esteroides.

De uma amostra inicial de 99 doentes com diagnostico de SOP
no processo clinico, foram excluidos 15 casos: 4 doentes por te-
rapéutica prévia a primeira avaliag@o, 2 adolescentes por apresen-
tarem condi¢des mimetizantes (hiperprolactinemia), 6 casos por
terem apenas 1 consulta registada, e 3 casos por perda de segui-
mento. Desta forma, foram incluidas neste estudo 84 doentes.

Recolha de Dados

Os dados necessarios para a caracterizagdo do perfil clinico
e analitico foram recolhidos através da consulta dos processos
clinicos da populagdo-alvo, informatizados no processo clinico
eletrénico. Os parametros/variaveis avaliados foram os seguintes:
1) variaveis demograficas - idade da menarca, idade da primeira
consulta, historia familiar de SOP, comorbilidades prévias (diabe-
tes mellitus tipo 2, hipertensdo e dislipidemia), insulinorresistén-
cia (HOMA-IR e acantose nigricans), classificacao do fenotipo de
SOP ¢ indice de massa corporal; 2) variaveis clinicas e analiticas
na primeira consulta - disfungdo ovulatoria, hiperandrogenismo
clinico (acne, hirsutismo pelo score de Ferriman-Gallwey (score
FG) e alopecia) ou analitico (testosterona total, 4-androstenedio-
na e DHEA-S), e ecografia; 3) variaveis clinicas e analiticas na
consulta de seguimento aos 12 meses disfungdo ovulatoria, hipe-
randrogenismo clinico (acne, hirsutismo pelo score de Ferriman-
Gallwey e alopecia) ou analitico (testosterona total, 4-androste-
nediona ¢ DHEA-S), insulinorresisténcia (HOMA-IR e acantose
nigricans), perfil lipidico e indice de massa corporal.

Consideragoes para as Variaveis em Estudo

A apresentagdo clinica de hiperandrogenismo foi avaliada pela
presenga de acne, alopécia e/ou hirsutismo (para a populagdo medi-
terranea, de acordo com o score FG, considerou-se hirsutismo para
valores >9).!" A evolugéo foi classificada como favoravel se melho-
ria, ou desfavoravel no caso de manuteng@o ou agravamento.

Relativamente ao hiperandrogenismo analitico, foram segui-
dos os seguintes valores de referéncia: Testosterona total 20,0-
38,0 ng/dL, DHEA-S 44,0-248 pg/dL e 4 androstenediona 0,80-
2,40 ng/dL."

O padrdo ecografico de ovarios poliquisticos foi estabelecido
pela presenca de mais de 12 foliculos por ovario com dimensoes
entre 2 ¢ 9 mm ou volume ovarico superior a 10 mm (sendo sufi-
ciente um ovario com este padrio para ser diagnostico).*

Os parametros do perfil lipidico (colesterol total (CLT), Aigh
density lipoprotein (HDL), low density lipoprotein (LDL) e tri-
glicerideos (TG)) foram interpretados tendo em conta os valores
definidos no Programa Nacional de Saude Infantil e Juvenil.”* Os
valores definidos foram os seguintes: CLT: normal (<170 mg/dL),
borderline (170-199 mg/dL) e elevado (>200 mg/dL); HDL: nor-
mal (35,0 mg/dL) e baixo (<35,0 mg/dL); LDL: normal (<110 mg/
dL), borderline (110-130 mg/dL) e elevado (=130 mg/dL); TG:
normal (150 mg/dL) e elevado (>150 mg/dL).

O percentil e Z-score de IMC foram definidos segundo a Or-
ganiza¢do Mundial de Saude (OMS)."

O valor de cut-off para alteracdes glicidicas seguiu o estabele-
cido nas guidelines da ISPAD (International Society for Pediatric
and Adolescent Diabetes) em que se considera anomalia da glico-
se em jejum um valor de glicemia > 100 mg/dL.">'®

Foram consideradas valores de pré-hipertensao (HTA) quando
>120/80 mmHg."

Para os valores de HOMA-IR, considerou-se existir insuli-
norresisténcia se >3 em adolescentes normoponderais e >3,42 em
adolescentes com excesso de peso/ obesidade. A resisténcia a in-
sulina foi, ainda, avaliada pela presenga ou auséncia de acantose
nigricans.’

Foram consideradas como tratamento ndo farmacoldgico as
MEYV saudaveis, com dieta e exercicio, quando utilizadas em ex-
clusividade.

Como tratamento dirigido ao hiperandrogenismo englobaram-
-se os tratamentos topicos ou cosméticos com alvo dos casos de
acne e hirsutismo e, ainda, os firmacos anti-androgénicos.

Em SOP ¢ frequente o uso de tratamento combinado. No en-
tanto, no contexto deste estudo apenas foram considerados os tra-
tamentos individualmente, pelo que cada doente pode apresentar
mais do que um tratamento.

Analise Estatistica

A andlise estatistica foi realizada com recurso ao progra-
ma Statistical Package for the Social Science® (SPSS®), versdo
28, e foi estabelecido um nivel de significancia estatistica para
p<0,050.5%2!

Resultados
Caraterizacao da Amostra

Das 84 adolescentes analisadas, verificou-se que a mediana de
idade da menarca foi de 11,0 anos (AIQ=1,00) ¢ a mediana da ida-
de da primeira consulta de 15,0 anos (AIQ=2,00). Existia historia
familiar de SOP em 10,7% (n=9).

A média do Z-score do IMC foi de 1,60 (DP=1,00), variando
entre -1,00 e +3,50. Nesta amostra 32,1% das adolescentes eram
normoponderais, 19,1% apresentavam excesso de peso e 48,8%
apresentavam obesidade.

A admissdo, nenhuma adolescente apresentava alteragdes do
metabolismo glicidico, 25,0% (n=21) tinham pré-HTA, ndo se
encontrando nenhuma sob medicacdo anti-hipertensora. Relativa-
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mente ao perfil lipidico, 23,8% (n=20) apresentavam dislipidemia
e 15,5% (n=13) apresentavam valores borderline, no entanto, ne-
nhuma adolescente se encontrava sob medicagao.

No que concerne a insulinorresisténcia, 42,9% (n=36) apre-
sentavam acantose nigricans ¢ das 63 doentes em que foi avaliado
o0 HOMA-IR, 41,3% (n=26) tinham critérios de resisténcia a in-
sulina.

A mediana do HOMA-IR foi 1,45 (AIQ=1,17) em adolescen-
tes normoponderais ¢ de 3,38 (AIQ=1,69) nas que apresentavam
excesso de peso/obesidade, com diferencas significativas entre
estes grupos (t(61)=3,72, p<0,001).

Em relag@o a apresentacao fenotipica: 45,2% pertenciam ao
fenotipo A, 34,5% ao fenotipo B e 20,2% ao fenotipo C.

Relativamente a disfunc@o ovulatdria, 79,8% (n=67) das ado-
lescentes tinham ciclos menstruais irregulares. No que diz res-
peito ao hiperandrogenismo, foram avaliadas as suas vertentes
clinica e analitica. Em relagdo a critérios clinicos: 66,7% (n=56)
apresentavam acne, 1,20% (n=1) alopecia e 51,2% (n=43) hirsu-
tismo, sendo a mediana do score FG de 12,0 (AIQ=6,00). Quan-
to a critérios analiticos: de um universo de 76 doentes, 86,8%
(n=66) apresentavam elevacdo da testosterona total, sendo o seu
valor médio de 61,0 ng/dL (DP=23,1). Nao se verificou existir
associagdo entre os valores de testosterona superiores a 40,0 ng/
dL (%2 =2,66; p=0,191; ®=0,187), 50,0 ng/dL (x> =1,02; p=0,448;
®=0,116) ou 60,0 ng/dL (x> =0,84; p=0,491; ®=0,105) e a presen-
¢a de hirsutismo. Segundo a curva ROC (Fig. 1), o ponto de corte
¢ de 55,0 ng/dL. No entanto, a area sob a curva (ASC) ¢é de 0,542
(IC 95%, [0,41;0,68], p=0,530), pelo que se demonstrou que os
valores de testosterona total ndo sdo um bom preditor para a pre-
senca de hirsutismo.
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Figura 1. Representagdo grafica da curva receiver operating characteristic
(ROC) de testosterona total para hirsutismo.

ASC - 4rea sob a curva.

De 67 doentes, 88,1% (n=59) apresentavam elevacao da 4-an-
drostenediona, sendo a sua mediana 3,90 ng/mL (AIQ=2,1). De
um total de 72 adolescentes, a média do valor de DHEA-S foi
274,5 pg/dL (DP=107,6), correspondendo a critério de hiperan-
drogenismo em 62,5% (n=45).

Quanto a avaliag@o ecografica, das 80 adolescentes que reali-

zaram este exame, 68,8% (n=55) apresentavam morfologia ova-
rica poliquistica.

Caracterizacido dos Tratamentos Instituidos

Na primeira consulta foram aplicados diferentes tratamentos
as adolescentes como representado na Fig. 2A.

Das 84 doentes em estudo, 21,4% (n=18) realizaram apenas
tratamento ndo farmacologico. Das adolescentes a realizar tera-
péutica farmacolodgica, 62,1% (n=41) realizaram COC, 40,9%
(n=27) metformina e 28,8% (n=19) faziam terapéutica dirigida ao
hiperandrogenismo.

De referir que 34,8% (n=23) das doentes sob terapéutica, fa-
ziam-na de forma combinada.

A terapéutica utilizada segundo o perfil fenotipico encontra-se
representada na Fig. 2B.

Tratamentos instituidos em cada fenstipo

Tratamentes instituidos

Figura 2. Representagdo grafica dos tratamentos instituidos (esquerda) e distri-
buicdo dos diferentes tratamentos instituidos de acordo com o fenotipo da sin-
drome do ovario poliquistico (direita).

COC - contraceptivo oral combinado

Nota: No contexto deste estudo apenas foram considerados os tratamentos individualmente, pelo que
cada doente pode apresentar mais do que um tratamento. Tratamento dirigido ao hiperandrogenismo
inclui farmacos anti-androgénicos e tratamentos topicos/cosméticos com alvo no acne ou hirsutismo;
Medidas ndo farmacoldgicas corresponde a implementagdo de medidas de estilo de vida de forma
exclusiva.

Avaliacido do Impacto do Tratamento no Perfil Clinico e Analitico
Disfunc¢do Ovulatoria

Na consulta dos 12 meses, 2,38% (n=2) das adolescentes
apresentaram irregularidades menstruais de novo, assim 82,1%
(n=69) das doentes foram avaliadas para irregularidades mens-
truais, e destas, 79,7% (n=55) iniciaram tratamento farmacoldgi-
co. Como detalhado na Tabela 1, verificou-se associa¢do entre as
medidas farmacologicas e a regulariza¢do do ciclo menstrual (2
=6,739, p=0,014, ®=-0,313), nomeadamente com o uso de COC
(x*=14,486, p<0,001, ®=0,458).

Das adolescentes sem regularizagdo dos ciclos, 20,8% (n=5)
realizavam COC, com boa adesdo e sem efeitos laterais do trata-
mento, tendo-o iniciado, em média, ha 5 meses (DP=2,3).

Entre as adolescentes que realizavam COC, as que apresenta-
ram evolugdo favoravel, tinham uma média de duragao de trata-
mento (M=9,77; DP=4,73) superior as doentes com evolugao des-
favoravel (M=5,00; DP=2,34), sendo esta diferenca significativa
(t(10,4)=-3,54, p=0,005, d=1,056).

Hiperandrogenismo
Acne

Foram avaliadas para a evolugdo da acne 69,0% (n=58) das
adolescentes, sendo que destas 3,4% (n=2) apresentaram acne de
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Tabela 1. Relag@o da evolugdo da disfungdo ovulatoria com os diferentes tratamentos instituidos.

Disfun¢io Ovulatoria

Total (n=69) Evolucio Desfavoravel Evolucio Favoravel
Qui-quadrado )4 Phi
n % N %
Tratamento sim 9 37,5% 5 11,1 %
ndo farmacolégico nio 15 62,5% 40 88,9% 673 0014 0313
Contracetivo sim 5 20,8% 31 68,9% 14.486 0.001 0.458
. <
Oral Combinado nio 19 79.2% 14 31,1% ’ ’ ’
sim 7 29,2% 14 31,1%
Metformina 0,028 >0.999 0,020
nao 17 70,8% 31 68,9%
Tratamento dirigido sim 5 20,8% 8 17,8% . 0.756 0.037
ao hiperandrogenismo ndo 19 79.2% 37 82,2% ’ ’

* Foi utilizado o Teste exato de Fisher quando a contagem esperada era menor que 5 em mais do que 20% das células. Foi realizado um CrossTabs para obter o valor de qui-quadrado, p e Phi. Apresenta-se a negrito as
varaveis em que p<0,05.

Nota: No contexto deste estudo apenas foram considerados os tratamentos individualmente, pelo que cada doente pode apresentar mais do que um tratamento. Tratamento dirigido ao hiperandrogenismo inclui farmacos
anti-androgénicos e tratamentos topicos/cosméticos com alvo no acne ou hirsutismo; Medidas ndo farmacologicas corresponde a implementagio de medidas de estilo de vida de forma exclusiva.

Tabela 2. Relagdo da evolugao de acne, da variagdo do Score de Ferriman-Gallwey (Score FG), Testosterona Total, 4-androstenediona e sulfato de Dihidroepiandrosterona
(DHEA-S) com os diferentes tratamentos instituidos.

Acne
Total (n=58) Evolucio Desfavoravel Evolucao Favoravel
Qui-quadrado P Phi
n % N %
Sim 6 18,8% 3 11,5%
Tratamento » ’ ° a 0,495 -0,099
nio farmacolégico Nao 26 81,3% 23 88,5%
; Sim 15 46,9% 17 65,4%
Contracetivo ’ > 1,087 0,191 0,185
Oral Combinado Nio 17 53,1% 9 34,6%
Sim 9 28,1% 10 38,5%
Metformina 0,696 0,574 0,110
Nio 23 71,9% 16 61,5%
irisi Sim 11 34,4% 5 19,2%
Trat?mento dlrlgl.do © © 1,647 0.246 20,169
a0 hiperandrogenismo nio 21 65,6% 21 80,8%
Variac¢io do Score FG
Total (n=61) Diferenca BCa IC 95%
sim nio L t gl P d
entre médias Inferior Superior
Tratamento S1,00(235)  -1,56 (2,48) 20,559 -1,950 1,290 20,608 41 0,550 -0,228
nio farmacolégico
Contracetivo
e -1,67 (2,68) -1,16 (2,12) 0,509 -0,930 1,900 0,677 41 0,502 0,208
Metformina -1,09 (1,45) -1,56 (2,70) 0,472 -1,608 0,565 20,550 41 0,585 -0,192
Tratamento dirigido 712,100 -1,31 (2,61) 0,404 -1,580 1,928 0,506 41 0616 0,163

a0 hiperandrogenismo

Variaciio da testosterona total

Total (n=41) i _ Diferenca " 1 d
sim nao entre médias < i

W s 6,70(33,7)  -16,9(29,9) -10,230 -0,911 39 0,368 -0,331

nio farmacolégico

Contracetivo

e -16,9 (33,1) -12,0 (29,0) 4,893 0,504 39 0,617 0,157

Metformina -11,3 (27,5) -15,9 (32,6) -4,588 -0,439 39 0,663 -0,147

Tratamento dirigido -12,8 (15,5) -14,8 (33,7) -2,035 -0,166 39 0,869 -0,065

a0 hiperandrogenismo
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Tabela 2. Relagdo da evolugdo de acne, da variagao do Score de Ferriman-Gallwey (Score FG), Testosterona Total, 4-androstenediona e sulfato de Dihidroepiandrosterona

(DHEA-S) com os diferentes tratamentos instituidos. (Continuagao)

Variac¢io da 4-androstenediona

Total (n=35) Diferenca BCa IC 95%

sim nio L t gl P d

entre médias Inferior Superior
Tratamento -0,640 (1,53) 1,87 (16,4) 2,51 -1,51 9,33 0453 33 0474 0,175
nio farmacolégico
Contracetivo
el s -1,44 (2,40) 3,22 (18,6) 4,66 0,324 12,8 0,962 33 0436 0,329
Metformina 6,12 (23,9) -1,33 (2,07) 7,45 25,4 0,484 21,08 11,1 0,455 -0,536
Tratamento dirigido 1,56 (0,984) 2,05 (16,1) 3,61 -0,169 10,8 0,628 33 0445 0253
a0 hiperandrogenismo
Varia¢io da DHEA-S

Total (n=34) i R Diferenca " 1 d

sim naoe entre médias g P
Tratamento 21,8 (83,3) 5,59 (88,8) -16,2 0,478 32 0,636 -0,186
nao farmacologico
Contracetivo
Ll (el 24.4 (97,3) -1,61 (77,6) -26,1 -0,870 32 0,391 -0,300
Metformina 16,2 (94,8) 7,26 (84,7) -8,94 0,271 32 0,788 -0,102
Tratamento dirigido 26,1 (29,0) 19,2 (94,0) 454 2,15 30,7 0,040 0,529

ao hiperandrogenismo

Acne: * Foi utilizado o Teste exato de Fisher quando a contagem esperada era menor que 5 em mais do que 20% das células. Foi realizado um crosstabs para obter o valor de qui-quadrado, p e Phi.

Variagdo do Score FG/ testosterona total/ 4-androstenediona/ DHEA-S: A variagdo do Score FG apresenta-se sob a forma de média (desvio padrdo). Foi utilizado o teste t-student para obter o valor de t e p, o d de Cohen
foi calculado através da média e desvio padrdo dos grupos; viés corrigido e acelerado (BCa); graus de liberdade (gl).

Apresenta-se a negrito as varaveis em que p<0,050.

Nota: No contexto deste estudo apenas foram considerados os tratamentos individualmente, pelo que cada doente pode apresentar mais do que um tratamento. Tratamento dirigido ao hiperandrogenismo inclui farmacos

anti-androgénicos e tratamentos topicos/cosméticos com alvo no acne ou hirsutismo; Medidas ndo farmacologicas corresponde a implementagdo de medidas de estilo de vida de forma exclusiva.

novo. Verificou-se uma evolucdo favoravel em 44,8% (n=26), ndo
se identificando associacdo significativa com o tratamento institu-
ido, como reportado na Tabela 2.

Hirsutismo

Na consulta de seguimento, das 43 adolescentes com diagnos-
tico de hirsutismo a admissao, 11,6% (n=5) deixaram de ter crité-
rios de hirsutismo e 39,5% (n=17) baixaram a pontuag@o do score
FG entre os momentos pré e pos tratamento, com variacdo minima
de -10 e maxima de 2. Nao se identificou associagdo significativa
com o tratamento instituido, como reportado na Tabela 2.

Testosterona Total

A variacdo da testosterona total foi avaliada em 41 adolescen-
tes. Verificou-se uma melhoria em 68,3% (n=28), sendo a varia-
¢do média de -14,4 (DP=30,8). Nao se obtiveram diferencas sig-
nificativas em relagdo a variacdo média da testosterona entre os
tratamentos realizados, como representado na Tabela 2.

4-androstenediona

A variacdo da 4-androstenediona foi avaliada em 35 adoles-
centes, das quais 65,7% (n=23) apresentaram melhoria. A media-
na desta variagdo foi de -0,820 (AIQ=2,26). A média da variacao
da 4-androstenediona ndo diferiu significativamente com os dife-
rentes tratamentos instituidos, como detalhado na Tabela 2.

Sulfato de Dihidroepiandrosterona

Na consulta de seguimento, a DHEA-S foi avaliada em 34
adolescentes, tendo-se verificado evolu¢do desfavoravel em
50,0% (n=17). A média da diferenca entre os momentos pré e pos
tratamento foi de 9,89 (DP=86,4), o que traduz agravamento deste
parametro. Como descrito na Tabela 2, a média da variagdo da
DHEA-S nas adolescentes que realizaram tratamento dirigido ao
hiperandroginismo (M=-26,1, DP=29,0) traduz melhoria e ¢ sig-
nificativamente diferente daquelas que ndo realizaram este trata-
mento (M=19,2,DP=94,0) (t(30,7)=2,15, p=0,040, d=0,529).

Insulinorresisténcia

Das 37 adolescentes com avaliagdo da acantose nigricans aos
12 meses, 27,0% (n=10) apresentavam evolugao favoravel, ndo se
identificando associag¢@o significativa com o tratamento institui-
do, como representado na Tabela 3.

Foram avaliadas 37 adolescentes quanto a evolugdo do indice
HOMA-IR. Destas, 40,5% (n=15) apresentavam insulinorresis-
téncia prévia, sendo que 66,7% (n=10) mantiveram critérios de
insulinorresisténcia. Das doentes avaliadas, 8,11% (n=3) apresen-
tavam insulinorresisténcia de novo. A mediana da variagao deste
indice foi de -0,101 (AIQ=1,19).

Tal como representado na Tabela 3, o uso de tratamento far-
macolégico (M=-0,515, DP=1,68) demonstrou uma melhoria
significativamente superior comparativamente ao uso de medidas
nao farmacologicas (M=0,760, DP=1,41) (Bca IC 95% [-2,35;
-0,280], t(35)=2,05, p=0,026, d=-0,785). Destaca-se uma melho-
ria significativa com o uso de metformina (M=-1,42, DP=1,91)
(Bca IC 95% [0,761; 2,94], t(35)=3,46, p=0,013, d=1,22).
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Tabela 3. Relagdo da evolugdo da acantose nigricans, variagio do HOMA-IR, perfil lipidico ¢ média do z-score do indice de Massa Corporal (IMC) com os diferentes
tratamentos instituidos.

Acantose nigricans

Total (n=37) Evoluciio Desfavoravel Evolucio Favoravel
Qui-quadrado )4 Phi
n % N Y%
sim 7 25,9% 2 20,0%
Tfatamento o 0 © R 0,999 0,061
nio farmacolégico ndo 20 74,1% 8 80,0%
i sim 10 37,0% 4 40,0%
Contracetlv‘o . 0,999 0.027
Oral Combinado nio 17 63,0% 6 60,0%
sim 10 37,0% 6 60,0%
Metformina a 0,274 0,206
nao 17 63,0% 4 40,0%
i¥io sim 3 11,1% 3 30,0%
Trat.amento dlrlglflo © © R 0313 0228
ao hiperandrogenismo nio 24 88,9% 7 70,0%
HOMA-IR
Total (n=35) Diferenca BCa IC 95%
sim nio o t gl P d
entre médias Inferior Superior
Tratamento
T T 0,760 (1,41) -0,515 (1,68) -1,27 -2,35 -0,280 -2,05 35 0,026 -0,785
Contracetivo
Oral Combinado -0,267 (1,58)  -0,151 (1,82) 0,116 -0,967 1,21 0,205 35 0,854 0,067
Metformina -1,42 (1,91) 0,380 (1,24) 1,80 0,761 2,94 3,46 35 0,013 1,22
Tratamento dirigido 0,153 (1,10)  -0,303 (1,83) 0,457 -1,56 0,516 20,670 35 0,375 -0,268
a0 hiperandrogenismo
Perfil Lipidico
Total (n=51) Evolug¢ao Desfavoravel Evolucao Favoravel
Qui-quadrado P Phi
n % N %
sim 9 22,0% 2 20,0%
Tfatamento » 0 ° a 0,999
nio farmacolégico nao 32 78,0% 8 80,0% -0,019
A sim 24 58,5% 2 20,0%
Contracetlv'o R 0,038 0,306
Oral Combinado ndo 17 41,5% 8 80,0%
sim 12 29,3% 4 40,0%
Metformina a 0,705 0,092
ndo 29 70,7% 6 60,0%
T sim 9 22,0% 3 30,0%
Trat:amento dlrlglfio © ° R 0,682 0.075
a0 hiperandrogenismo nio 32 78,0% 7 70,0%
Variacdo da média do z-score do IMC
Total (n=84) K . Diferenca
s nao entre médias ¢ gl P d
WEHNGID 0,315 (0,352)  -0,086 (0,303) 0,229 2,740 82 0,007 0,729
nao farmacolégico
Contracetivo
Oral Combinado -0,064 (0,327)  -0,203 (0,314) -0,139 -1,99 82 0,049 -0,435
Metformina -0,155(0,234)  -0,126 (0,363) 0,029 0,377 82 0,707 0,088
Tratamento dirigido 0,041 (0,225)  -0,163 (0,347) 0,122 1,44 82 0,153 0,376

a0 hiperandrogenismo
Acantose nigricans e Perfil lipidico: a Foi utilizado o Teste exato de Fisher quando a contagem esperada era menor que 5 em mais do que 20% das células. Foi realizado um crosstabs para obter o valor de qui-quadrado,
p e Phi.

Variagdo do HOMA-IR e variag¢do da média do z-score do IMC: apresenta-se sob a forma de média (desvio padrio). Foi utilizado o teste t-student para obter o valor de t e p, o d de Cohen foi calculado através da média

¢ desvio padrdo dos grupos; viés corrigido e acelerado (BCa); graus de liberdade (gl).
Apresenta-se a negrito as varaveis em que p<0,050.

Nota: No contexto deste estudo apenas foram considerados os tratamentos individualmente, pelo que cada doente pode apresentar mais do que um tratamento. Tratamento dirigido ao hiperandrogenismo inclui farmacos
anti-androgénicos e tratamentos topicos/cosméticos com alvo no acne ou hirsutismo; Medidas ndo farmacologicas corresponde a implementagdo de medidas de estilo de vida de forma exclusiva.
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A diferenca do HOMA-IR entre o valor aos 12 meses e da ad-
missdo foi, em média, de 0,230+1,63 no fendtipo A, -0,740+2,02
no fendtipo B e -0,204+1,05 no fenotipo C. Isto €, o valor deste
score aumentou, em média, no fenotipo A e as meninas com feno-
tipo B e C pontuaram menos no score do HOMA-IR na consul-
ta dos 12 meses. No entanto ndo se encontrou correlagdo entre o
HOMA-IR e o fendtipo apresentado.

Perfil Lipidico

A evolugdo do perfil lipidico foi avaliada em 51 adolescentes,
sendo que apenas 19,6% (n=10) apresentaram evolugao favoravel.
Como detalhado na Tabela 3, as adolescentes que realizaram COC
tém uma evolucdo desfavoravel (TEF, p=0,038, ®=-0,306).

Indice de Massa Corporal

A variagdo da média do z-score do IMC foi -0,135 (DP=0,326),
o que corresponde a uma melhoria média do percentil do IMC.
Como explanado na Tabela 3, esta melhoria foi significativa com
o uso de tratamento ndo farmacoldgico (M=-0,315, DP=0,352),
em comparagdo com o uso de farmacos (M=-0,086, DP=0,303)
(t(82)=2,740, p=0,007, d=0,729). Demonstrou-se ainda uma me-
lhoria significativa sem o uso de COC (M=-0,203, DP=0,314)
(t(82)=-1,99, p=0,049, d=-0,435).

Discussiao
Analise Critica dos Dados Demograficos e Apresentaciao Cli-
nica e Analitica

A SOP encontra-se ainda pouco estudada na populagao pedi-
atrica, o que levanta varias questdes no seu diagnostico e aborda-
gem.

A distribuicdo etaria da primeira consulta e idade da menarca
sdo concordantes com as descritas noutros estudos sobre SOP, re-
forcando o atraso entre o aparecimento dos sintomas, o diagnos-
tico e institui¢do de tratamento.”? Contudo, a historia familiar de
SOP foi inferior & verificada na literatura.”

Relativamente as comorbilidades prévias, nesta amostra nao
foi identificada nenhuma menina com anomalia da tolerancia a
glicose ou DM2, contrariamente ao descrito na literatura de 25%-
40%.*?* No entanto, tendo em conta a fisiopatologia da SOP, ¢
expectavel que nos proximos anos se verifique um perfil meta-
bolico alterado nestas doentes.>” Em concordéncia, nesta amostra
foram identificadas, na primeira consulta, 25% de doentes com
pré-HTA e 23,8% com dislipidemia e cerca de 40% com insuli-
norresisténcia.

Neste estudo, verificou-se uma elevada prevaléncia de exces-
so de peso/obesidade, o que apesar de preocupante, esta de acordo
com o descrito na literatura. A média do Z-score do IMC foi de
1,60, dado tratar-se de uma variavel que segue a curva normal,
este Z-score equivale ao percentil 95, o que também ¢é concordan-
te com o descrito."**

Estudos demonstraram que a apresentagdo mais comum de
SOP, presente em 80% dos casos, ¢ o hiperandrogenismo, mani-
festado sobretudo sob a forma de hirsutismo.”**® Este facto tam-
bém se verificou na amostra deste estudo, uma vez que todas as
adolescentes se apresentaram com hiperandrogenismo clinico e/
ou analitico, ndo sendo identificada nenhuma adolescente com
o fenotipo D (caracterizado por disfungdo ovulatéria e ovarios
poliquisticos). A distribuicdo da prevaléncia dos restantes fenoti-
pos encontra-se de acordo com o esperado para populagdes com

diagnostico de SOP.° A falta de representatividade do fenotipo D
podera ser justificada por subdiagnostico, pelo facto de exigir um
meio complementar de diagndstico nem sempre disponivel, e por
ser mais frequente nas mulheres em idade reprodutiva que recor-
rem a consulta no contexto de infertilidade. Nao obstante, nesta
amostra quase a totalidade das doentes realizaram este exame e
68,8% apresentavam critérios diagnosticos de SOP, uma vez mais
concordante com o estudo de Fitzgerald et al.”>

Tendencialmente os interlunios tornam-se regulares cerca de
um ano apos a menarca.* Nesta amostra populacional, avaliada
mais de 2 anos apés a menarca, 79,8% das adolescentes tinham
ciclos menstruais irregulares, tal como esperado em doentes com
SOP.

Como ja referido, o hiperandrogenismo afeta a grande maioria
das adolescentes com SOP, podendo manifestar-se clinicamente,
sob a forma de hirsutismo, acne e/ou alopecia. Das adolescentes
analisadas, apenas 1,19% (n=1) apresentava alopecia, o que ¢ con-
sistente com uma menor expressao nesta faixa etaria.'' Em relagdo
a acne, neste estudo a sua prevaléncia foi de 66,7% e a literatu-
ra mostra uma prevaléncia de 35%-90% na populagao geral e de
15%-25% na populagdo com SOP.” A literatura refere que se deve
considerar associado a hiperandrogenismo se a acne for classificada
como: 1) inflamatdria moderada (> 10 lesoes faciais), 2) inflamato-
ria grave, ou 3) moderada a grave, persistente, com fraca resposta
ao tratamento topico ou oral. Neste estudo foi apenas considerada
a presenca de “acne” nos registos (dado que a classificagdo esteve
sempre ausente), o que pode constituir um viés.”’

Como esperado, o hirsutismo foi a manifestagdo mais co-
mum.* Analiticamente, valores diagnosticos de hiperandrogenis-
mo estiveram também presentes na maioria das doentes estudadas.
Nao se verificou existir associac¢do entre os valores de testosterona
superiores a 40, 50 ou 60 ng/dL e a presencga de hirsutismo, o que
constitui um ponto de debate em varios estudos internacionais.
A curva ROC mostrou um ponto de corte de testosterona total de
55,0 ng/dL, o que esta de acordo com os valores de referéncia,
contudo ndo se comprovou ser um bom preditor.®*0

Analise Critica dos Tratamentos Instituidos

A base do tratamento de SOP assenta em MEV, nomeadamen-
te alimentac¢@o equilibrada e exercicio fisico regular.”*'*? Estas
recomendacdes foram transmitidas a todas as adolescentes, sendo
que 21,4% as mantiveram de forma isolada, sem iniciar terapéu-
tica farmacologica.

Apesar de existirem ainda poucos estudos em adolescentes
com SOP, os COC representam a primeira linha de tratamento
farmacologico para irregularidades menstruais e/ou hiperandro-
genismo.*'**%3" Deve ser privilegiada a combinagéo com proges-
tativos com maior atividade antiandrogénica, e deve ser tido em
consideragdo se a adolescente ja iniciou atividade sexual e se ne-
cessita de contrace¢do, para evitar gravidez na adolescéncia. Tal
como o esperado, das adolescentes a realizar terapéutica farmaco-
logica, 62,1% realizavam COC.

O hiperandrogenismo tem expressdo clinica e analitica, pelo
que se utilizam tratamentos topicos/cosméticos e farmacos anti-
-androgénicos, sendo que 28,8% das adolescentes realizavam te-
rapéutica dirigida ao hiperandroginismo.”* Os anti-androgénicos
devem ser sempre utilizados em associacdo com COC devido ao
seu potencial teratogénico e a decis@o de iniciar estes farmacos
depende da severidade dos sintomas.®

Segundo a literatura, o farmaco insulinossensibilizante mais
utilizado ¢ a metformina, o que esta de acordo com esta amostra,
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com 40,9% das adolescentes medicadas realizarem este farmaco.'’

Uma vez que a SOP tem diferentes caracteristicas clinicas com
objetivos de tratamento diferentes, ¢ frequente o uso de terapéu-
tica combinada de forma a atuar nas diferentes manifestagoes.
Assim, nesta amostra 34,8% das adolescentes sob terapéutica,
faziam-na de forma combinada.

Andlise Critica do Seguimento e Evolu¢io dos Perfis Clinico
e Analitico
Disfunc¢do Ovulatdria

Tém sido reportadas associa¢des entre MEV e a regularizagio
dos ciclos menstruais. No entanto, nesta amostra esse efeito ndo
se verificou, o que podera ser explicado pelo reduzido numero de
doentes sob estas medidas de forma isolada.’

Detetou-se uma relag@o entre o tratamento farmacologico e a re-
gularizagdo do ciclo menstrual. Dentro destas medidas farmacologi-
cas destaca-se a interdependéncia entre o uso de COC e a regulariza-
¢do dos interlinios, tal como seria expectavel e que reforga a adesao
e cumprimento terapéutico desta populagdo.’ No entanto, nem todas
as doentes que realizavam COC obtiveram regularizagio dos interlu-
nios. Este facto pode ser explicado pela curta duracdo do tratamento,
uma vez que estas doentes o realizavam, em média, ha menos tempo
(M=5,00), diferindo significativamente das doentes que obtiveram
melhoria (M=9,77). E expectavel que com o tratamento continuado
se verifique uma melhoria nestas doentes. De salientar que ndo foram
avaliados outros fatores que podem contribuir para a existéncia de he-
morragia ou spotting, como o uso correto de COC com toma regular,
alteragdes do transito intestinal ou tabagismo.

Hiperandrogenismo

Das adolescentes em estudo, 44,8% obtiveram melhoria da
acne ao longo do seguimento. No entanto, contrariamente ao es-
perado, neste estudo ndo se verificou associagao significativa de
evolugao favoravel do acne com os tratamentos instituidos, o que
podera ser explicado pelo reduzido numero da amostra e pela au-
séncia de classifica¢ao da acne.”

Como esperado, ndo foram constados mais casos de alopecia para
além do inicialmente reportado nem alteragdes da sua apresentacao. !

Apesar de se ter verificado uma evolugdo favoravel em quase
40% das doentes com hirsutismo, apenas 5 adolescentes deixaram
de ter critérios.

Na literatura esta reportada a associagdo do uso prolongado
destes farmacos com a diminui¢do dos valores de 4-androstene-
diona e DHEA-S, o que ndo se verificou neste estudo e que pode
ser explicado pelo curto tempo de follow-up.”

Relativamente 8 DHEA-S, metade da amostra evoluiu de for-
ma desfavoravel, e a média da diferenca entre os momentos pré e
pos tratamento revelou agravamento deste parametro. No entan-
to, como referido previamente, ndo foi constatado agravamento
do hirsutismo, acne ou alopecia, ¢ assim a elevacdo da DHEA-S
podera estar associada a um aumento fisioldgico proprio da puber-
dade, sem traducao clinica.

O tratamento dirigido ao hiperandrogenismo promoveu uma
melhoria significativa dos valores de DHEA-S, tendo esta relacao
um efeito alto, tal como o descrito noutros estudos internacionais.’

Insulinorresisténcia

Nao se verificou melhoria significativa da acantose nigricans
com nenhum dos tratamentos, tal como seria expectavel, uma vez

que o tempo de follow-up é curto e esta alteracdo cutinea ¢ de
muito dificil resolugdo.*

A mediana da variagdo do HOMA-IR foi de -0,101, o que tra-
duz uma melhoria ligeira deste parametro.

O tratamento farmacoldgico associou-se a melhoria significa-
tiva do HOMA-IR e, tal como descrito no estudo de Khalifah et
al, 0 uso de metformina traduziu uma melhoria significativamente
superior aos restantes tratamentos.*

Perfil Lipidico

Existiu uma evolugdo favoravel do perfil lipidico em apenas
19,6% das adolescentes. No entanto, a maioria apresentou uma
evolugdo desfavoravel, sobretudo quando as adolescentes reali-
zaram COC, o que corrobora o reportado por outros estudos.” De
salientar que os novos progestativos tém um perfil cardiovascular
mais seguro sem alteragdes do perfil lipoproteico.

Indice de Massa Corporal

A variagdo do z-score do IMC traduziu uma melhoria do IMC,
tendo evoluido para um z-score de 1,45 que, dado tratar-se de uma
variavel que segue a curva normal, equivale ao percentil 92.

Esta variacdo foi superior nas doentes que faziam tratamento
nao farmacoldgico, o que seria expectavel com a combinagao de
exercicio fisico e uma alimentacdo equilibrada. Pena et al des-
creveram que as MEV excediam os tratamentos farmacologicos
isolados e podiam potenciar os seus efeitos quando usados em
combinagdo.”” Neste estudo constatou-se que o uso isolado de
MEV foi superior ao tratamento farmacologico, o que pode ser
explicado pelo empenho da populagao e pela auséncia da ideia de
que os farmacos irdo resolver isoladamente o problema. Também
se constatou melhoria significativa sem o uso de COC, tal como ja
descrito noutros estudos. De referir que os métodos contracetivos
(exceto o acetato de medroxiprogesterona) ndo provocam altera-
¢oes de peso, sendo este um dos mitos e receios que leva a nao
adesao terapéutica e risco de gravidez na adolescéncia.

Forcas e Limitacoes do Estudo

A amostra analisada ¢é constituida por 84 doentes com diagnos-
tico de SOP sendo reduzida e com risco de ndo ser representativa
da populagao. No entanto, tratando-se de uma sindrome que afeta,
na populagdo pediatrica, até 11,0% das adolescentes, ¢ justificavel
obter-se uma amostra reduzida.

Os critérios de diagnostico na populacao pediatrica sdo con-
troversos e tem mudado ao longo dos anos.

Uma outra limitagdo € o tipo de estudo realizado — retrospetivo,
estando dependente dos registos clinicos, os quais, nem sempre sao
completos e detalhados. De referir que as variaveis acantose nigricans
e acne ndo estavam classificadas de acordo com escalas de avaliagdo,
dificultando a sua analise. A classificacdo do hirsutismo foi feita com
base no score FG que para além de ser subjetivo, ¢ dependente do
observador e de dificil aplicacdo uma vez que a maioria das adoles-
centes quando recorre a consulta ja fez tratamento estético.

Neste estudo apenas foram considerados os tratamentos indi-
vidualmente, estando algumas doentes sob combinacdes de dife-
rentes tratamentos, sendo este um fator confundidor.

Salienta-se que existem poucos estudos sobre SOP na popula-
¢do pediatrica, nomeadamente em Portugal e a grande maioria da
literatura utilizada sobre o tema diz respeito a populacao adulta
internacional.
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Conclusao

Nesta amostra constatou-se uma percentagem consideravel de
pacientes com excesso de peso/obesidade, insulinorresisténcia e
alteragdes metabolicas, e a presenga destes fatores de risco em
idade pediatrica alerta para a necessidade de uma intervengao pre-
coce e atempada por forma a evitar complicagdes futuras.

Foram encontradas associa¢des importantes que reforgam o
conhecimento da literatura, nomeadamente regularizagdo dos ci-
clos menstruais com o uso prolongado de COC, reforgo das MEV
e relacdo positiva entre MEV e o uso de metformina com a me-
lhoria do perfil metabdlico. Deve ser feita monitorizagdo do IMC
e perfil lipidico pelo risco aumentado de sindrome metaboélico e
consequéncias futuras.

Demonstrou-se também que o tratamento nao farmacologico
foi o que afetou mais positivamente o IMC, dai a necessidade de
reforgar os programas nutricionais e de exercicio fisico.

No entanto, devido ao reduzido tamanho amostral, ndo se con-
seguiram obter indicagdes robustas sobre qual o tipo de tratamen-
to mais adequado a cada fendtipo de SOP.

Salienta-se a importancia do estabelecimento de planos de
acompanhamento especificos e individualizados para garantir
uma maior adesao e eficacia terapéutica.

Assim, serda importante uma ampliacdo deste estudo, por
exemplo, através de uma analise multicéntrica nacional, a fim de
estabelecer melhor o paradigma da SOP em idade pediatrica em
Portugal. Seria também importante avaliar o impacto psicologico
de SOP nas adolescentes em estudos prospetivos futuros.
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ABSTRACT

Introduction: Bariatric surgery (BS) is frequently performed in women of reproductive age, and is
often associated with nutritional deficiencies and increased risk of adverse outcomes during preg-
nancy, such as small for gestational age (SGA) neonates. Whether we should favour restrictive pro-
cedures in this population, to minimize these risks, is still uncertain. Our aim was to evaluate the
impact of the type of BS procedure on micronutrient deficiencies and on maternal and foetal out-
comes during pregnancy.

Methods: Single centre retrospective study, including a cohort of 47 pregnancies after BS, with fol-
low up between 2008-2020. Neonates were classified as SGA if birth weight was <10th percentile.
Data collection included type of surgery, body mass index (BMI) before surgery and before preg-
nancy, micronutrient levels and supplementation, and pregnancy outcomes (anaemia, preeclampsia,
gestational diabetes, caesarean delivery, abortion, pre-term delivery, SGA).

Results: The more frequently performed procedures were gastric bypass (36.2%) and sleeve gastrec-
tomy (36.2%), followed by adjustable gastric banding (23.4%) and biliopancreatic diversion (4.2%).
BMI mean reduction from surgery to pregnancy was higher in malabsorptive procedures. The BS-to-
conception interval did not differ between surgery types. Micronutrient deficiencies were frequent
during pregnancy (vitamin D: 75.9%, calcium: 43.8%, vitamin B12: 23.5%, folic acid: 8.7%, iron:
77.8%), despite multivitamin supplementation in most women. The prevalence of SGA neonates was
elevated (26.3%). There were no differences considering micronutrient deficiencies or pregnancy out-
comes between surgical procedures. The prevalence of SGA neonates was increased in the presence
of vitamin B12 deficiency in the first trimester of pregnancy (33.3 vs 0.0%, p=0.027) and in pregnant
women not supplemented with iron in addition to multivitamins (46.2% vs 14.8%, p=0.052).
Conclusion: Micronutrient deficiencies were frequent, despite multivitamin supplementation. Micro-
nutrient deficiencies and pregnancy outcomes were similar between BS procedure types. Our results
suggest that in lieu of favouring restrictive procedures in women of reproductive age, the procedure
decision should be based on individual characteristics. Following BS, women should be monitored and
supplemented using a close individualized approach during pre-conception and pregnancy.

Resultados da Gravidez Apés Cirurgia Bariatrica: Devemos
Preferir Procedimentos Restritivos em Mulheres em Idade Fértil?
RESUMO

Introducgdo: A cirurgia bariatrica (CB) ¢é frequentemente realizada em mulheres em idade fértil, es-
tando associada a uma elevada prevaléncia de défices nutricionais na gestagdo e a risco aumentado
de desfechos neonatais adversos, como recém-nascidos leves para a idade gestacional (LIG). Os
procedimentos malabsortivos parecem estar associados a um risco superior, contudo, ainda néo ¢
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claro se deve haver uma preferéncia por estas técnicas nesta populag@o. O nosso objetivo foi avaliar
o impacto do tipo de procedimento cirtirgico no risco de défices de micronutrientes e resultados
materno-fetais da gravidez.

Meétodos: Estudo retrospetivo unicéntrico, que incluiu uma coorte de 47 gestagdes apos CB, com
seguimento entre 2008-2020. Foram classificados como LIG os recém-nascidos cujo peso ao nas-
cimento fosse <percentil 10. Recolhidos dados acerca do tipo de procedimento cirtrgico; indice de
massa corporal (IMC) antes da CB e antes da gestagdo; doseamentos de micronutrientes e dados da
suplementagao; desfechos materno-fetais (anemia, pré-eclampsia, diabetes gestacional, parto por
cesariana, abortamento, prematuridade e LIG).

Resultados: Os procedimentos mais frequentes foram o bypass gastrico (36,2%) e gastrectomia em
sleeve (36,2%), seguidos da banda gastrica ajustavel (23,4%) e derivagao biliopancreatica (4,2%).
A redugdo média de IMC entre a CB e a gravidez foi superior nos procedimentos malabsortivos. O
intervalo de tempo entre a CB e a gravidez foi semelhante em ambos os tipos de cirurgias, a idade
materna era inferior nos procedimentos restritivos. Os défices de micronutrientes foram frequentes
durante a gravidez (vitamina D: 75,9%, calcio: 43,8%, vitamina B12: 23,5%, acido folico: 8,7%,
ferro: 77,8%), apesar da suplementagdo multivitaminica na maioria dos casos. A prevaléncia de
recém-nascidos LIG foi elevada (26,3%). Nao se registaram diferengas entre os procedimentos ci-
rargicos quanto ao risco de défices de micronutrientes ou desfechos materno-fetais. A prevaléncia de
recém-nascidos LIG foi superior na presenga de défice de vitamina B12 no primeiro trimestre (33,3
vs 0,0%, p=0,027), e nas gravidas que nao foram suplementadas com ferro em adi¢ao ao multivita-
minico (46,2% vs 14,8%, p=0,052).

Conclusdo: Os défices de micronutrientes foram prevalentes, apesar da suplementagdo vitaminica.
Os défices vitaminicos e os desfechos materno-fetais da gravidez foram semelhantes entre os tipos
de procedimento. Os nossos resultados sugerem que, ao invés de se favorecer procedimentos restri-
tivos em mulheres em idade fértil, a decisdo do tipo de procedimento deve ser fundamentada em ca-
racteristicas individuais da doente. Apos CB, as mulheres devem ser monitorizadas e suplementadas

de forma individualizada, quer no periodo pré-concecional, quer durante a gravidez.

Introduction

Overweight and obesity among women of reproductive age
has reached a worrying prevalence across many European coun-
tries and continues to increase.' Obesity is a common cause of
anovulation and infertility. In pregnancy, obesity increases the
risk of miscarriage, gestational diabetes, hypertensive disorders,
cesarean delivery, stillbirth and large for gestational age (LGA)
neonates.”? Bariatric surgery (BS) is on the rise as a treatment for
severe obesity among women of reproductive age.*’ BS compris-
es restrictive and malabsorptive procedures: sleeve gastrectomy
and adjustable gastric banding are examples of purely restrictive
procedures, whilst Roux-en-Y gastric bypass and biliopancreatic
diversion are also malabsorptive. Sleeve gastrectomy and Roux-
en-Y gastric bypass are the most performed procedures world-
wide.® BS improves factors related to anovulation and reduces
obesity-related comorbidities in pregnancy; however, it increases
the risk of nutritional deficiencies, that may be further aggravated
by physiological changes of pregnancy. Furthermore, pregnancies
after BS have been associated with increased risk of some adverse
perinatal outcomes, such as small for gestational age (SGA) neo-
nates and preterm births.”” SGA is defined as birth weight of less
than the 10th percentile for gestational age,'” and may be a marker
of foetal growth restriction, which is associated with increased
perinatal morbidity and mortality.!! Moreover, SGA neonates
are at higher risk of developing metabolic disease later in life."”
Micronutrient deficiencies can occur in both restrictive and mal-
absorptive procedures; therefore, adequate supplementation with
multivitamins and minerals is recommended regardless of pro-
cedure type.'*'* Still, these deficiencies are generally more pro-
nounced and more extensive in malabsorptive procedures, usually
requiring larger doses of supplements.'® Currently, there is lim-
ited evidence and no consensus regarding the optimal nutritional
monitoring and supplementation in pregnancies after BS. Some
recommendations advocate that daily vitamin and mineral supple-
ments should be initiated at least 3-6 months prior to conception

and contain the following at a minimum: copper (1-2 mg), zinc
(8-22 mg), selenium (50-60 pg), calcium (1200-2400 mg), folic
acid (0.4 mg or 4-5 mg if obesity or diabetes), iron (45-60 mg),
thiamine (>12 mg), vitamin D (>1000-3000 IU), vitamin B12 (1
mg oral or 1 mg depot injection every 3 months), vitamin E (15
mg), beta-carotene (vitamin A, 5000 IU) and vitamin K (300 pg if
malabsorptive procedures). Micronutrient levels should be moni-
tored throughout pregnancy, at least once every trimester, and
supplementation should be adjusted to maintain concentrations
within normal limits.'*!?

The potential for malnutrition after BS has been linked to the
increased risk of adverse perinatal outcomes in these patients, with
several studies suggesting an association between micronutrient
deficiencies, inadequate weight gain and SGA.'*!” Studies compar-
ing micronutrient deficiencies and SGA risk between different BS
procedures have shown conflicting results, with some reporting a
higher risk following malabsorptive procedures’'*'*! and others
reporting no significant differences.”’?' Thus, the question whether
we should favour restrictive procedures in female patients of re-
productive age remains unanswered, as there is still no solid sci-
entific evidence to guide clinicians on the most appropriate type of
procedure in this population.”* Understanding the factors associated
with increased risk of adverse outcomes in pregnancies after BS
is essential to adjust and improve the periconceptional counselling
and pregnancy surveillance. Therefore, the aim of our study was to
evaluate the impact of malabsorptive and restrictive bariatric sur-
gery procedures on micronutrient deficiencies during pregnancy
and on maternal and perinatal outcomes.

Material and Methods
Study Design and Participants

We performed a retrospective cohort study of pregnant women
with a history of bariatric surgery, that were followed in the ob-
stetrics department in a University Hospital Centre in Portugal,
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between 2008-2020. We included all singleton pregnancies that
were followed from the first trimester of pregnancy by our multi-
disciplinary team. Multiple pregnancies and pregnancies without
birth data were excluded. The multidisciplinary team included
obstetricians, endocrinologists, and dietitians, and follow-up
was performed at least once every trimester, or more frequently
if needed. Our approach consisted in prescribing multivitamin
supplements specifically designed for pregnancy, monitoring for
nutritional deficiencies at every visit and adding and adjusting
specific micronutrient supplements (such as calcium, vitamin D,
vitamin B12, iron and folic acid), according to individual needs.
Screening for gestational diabetes was performed in the first tri-
mester, by fasting plasma glucose > 92 mg/dL, and repeated, if
negative, in the second trimester (between 24-28 weeks of gesta-
tion), through capillary blood glucose monitoring 4 times a day
during one week (diagnosis if fasting capillary glucose > 95 mg/
dL or > 140 mg/dL 1 hour after meals).

Bariatric surgery procedures comprised adjustable gastric
banding, sleeve gastrectomy, Roux-en-Y gastric bypass and bili-
opancreatic diversion. These procedures were performed from
2005 to 2018. Data collection on age, demographics, comorbidi-
ties, type and date of bariatric surgery, pre-gestational body mass
index (BMI) and BMI before surgery, gestational weight gain,
micronutrient deficiencies and pregnancy outcomes was obtained
from electronic health records.

Gestational weight gain was defined according to the pre-ges-
tational BMI, and classified as adequate for weight gains of 11.5-
16.0 kg (BMI 18.5-24.9 kg/m?), 7.0-11.5 kg (BMI 25.0-29.9 kg/
m?) or 5.0-9.0 kg (BMI >30 kg/m?), based on the 2009 Institute of
Medicine (IOM) guidelines for pregnancy.”” Weight gain inferior
or superior to the recommended values was classified as insuf-
ficient or excessive, respectively.

Exposures and Outcomes

The exposure of interest was the type of bariatric surgery pro-
cedure. Sleeve gastrectomy and adjustable gastric banding were
included as restrictive procedures and Roux-en-Y gastric bypass
and biliopancreatic diversion as malabsorptive procedures. The
outcomes of interest were the prevalence of micronutrient deficien-
cies and maternal and perinatal outcomes: preeclampsia, gestational
diabetes, maternal anaemia, caesarean delivery, abortion, preterm
delivery, SGA and LGA. Micronutrients were assessed through
the levels of ferritin, folate, vitamin B12, vitamin D, calcium and
magnesium; deficiencies were considered if present in one or more
trimesters of pregnancy. Deficiencies were classified according to
our hospital centre laboratory reference values for iron (ferritin <
30 ng/mL), folate (<3.5 ng/mL), vitamin B12 (<187 pg/mL), total
calcium corrected to albumin (<8.8 mg/dL) and magnesium (<1.9
mg/dL). Vitamin D deficiency was defined as a level of 25(OH)D
<20 ng/dL, according to the recommendations from the Endocrine
Society, and classified as severe if <10 ng/dL.** Maternal anaemia
was defined according to World Health Organization (WHO) as
haemoglobin <11.0 g/dL in the first and third trimesters or <10.5
g/dL in the second trimester. SGA and LGA were defined as birth
weight inferior to the 10th percentile and above the 90™ percentile,
respectively, according to the WHO growth charts in term births,
or Fenton curves in preterm births. Preterm births were defined
as births occurring before 37 completed weeks of gestation, and
classified according to WHO as extremely preterm if birth occurred
before 28 weeks, very preterm from 28-32 weeks and moderate to
late preterm from 32-37 weeks.

Statistical Analysis

Analyses were performed with the use of IBM SPSS Statistics
26.0. Categorical variables are presented as frequencies and per-
centages, and continuous variables as means and standard devia-
tions, or medians and interquartile ranges (IQR) for variables with
skewed distributions. The means or medians of continuous vari-
ables were compared between patient groups using the Student’s
T-test for independent samples or the Mann Whitney test, respec-
tively. Associations between categorical variables were assessed
using the Chi-square test. All reported p values are two-tailed,
with a p value of less than 0.05 indicating statistical significance.

Results
Baseline Pregestational Characteristics

Our study included 47 singleton pregnancies after bariatric
surgery. Most were spontaneous pregnancies, but in three women
pregnancy was achieved through medically assisted reproduc-
tion. Mean maternal age was 34.3+4.5 years and mean BMI at
conception was 30.2+5.5 kg/m?. The most performed procedures
were Roux-en-Y gastric bypass (N=17, 36.2%) and sleeve gas-
trectomy (N=17, 36.2%), followed by adjustable gastric banding
(N=11, 23.4%) and biliopancreatic diversion (N=2, 4.2%). Preg-
nant women submitted to restrictive procedures were younger
than those submitted to malabsorptive procedures (33.1+4.4 vs
35.9+4.2, p=0.038).

Mean BMI reduction from surgery to conception was 14.4+7.1
kg/m?; leading to a normal BMI at conception in 19.5% of the
women, overweight in 29.3% and obesity in 51.2% (34.1% class
1, 12.2% class II and 4.9% class III). Other comorbidities included
hypothyroidism in 10.6%, arterial hypertension in 8.5%, type 2
diabetes in 8.5% and thrombophilia (antiphospholipid syndrome
or factor V Leiden mutation) in 6.4%.

Median bariatric surgery-to-conception interval was 36 months,
ranging from a minimum of 4 to a maximum of 144 months.

Weight Loss Before Pregnancy and Gestational Weight Gain

Pregestational BMI was similar in women submitted to ma-
labsorptive and restrictive procedures, but those submitted to
malabsorptive procedures had a higher BMI before surgery [42.0
(IQR 40.4-46.5) vs 46.4 (IQR 43.5-50.0), p=0.044] and higher
BMI reduction from surgery to conception (16.8+5.9 vs 12.8+7.6,
p=0.042). BMI mean reduction was highest for biliopancreatic di-
version (26.5+3.9 kg/m?), intermediate for Roux-en-Y gastric by-
pass (14.6+4.7 kg/m?) and sleeve gastrectomy (12.9+7.9 kg/m2)
and lowest for adjustable gastric banding (9.8+5.3 kg/m?). BMI
reduction showed no correlation with maternal age (p=0.252)
or surgery-to-conception interval (p=0.190), and the association
between malabsorptive procedures and BMI reduction was sus-
tained after adjusting for maternal age ($=5.5; p=0.023).

Gestational weight gain (GWG) and adequacy of GWG were
similar between procedure types. Adequate weight gain was
achieved in 21.7% of pregnant women in the restrictive group and
36.8% in the malabsorptive group (p=0.309), as shown in Table 1.
There was insufficient weigh gain or weight loss in 6 women in
each group (26.1% vs 31.6%, p=0.510). There was no association
between maternal age and GWG.
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Table 1. Baseline characteristics, maternal and neonatal outcomes and micronutrient deficiencies in restrictive and malabsorptive procedures.

Characteristics Total Restrictive Malabsorptive e
(N=47) (N=28) (N=19)
Pregestational characteristics
Age (years) 34.3+4.5 33.1+4.4 35.9+4.2 0.038
Time from surgery to conception (months) 36.0 (24.0-72.0) 36.0 (24.0-66.0) 58.0 (22.0-96.0) 0.245
BMI at conception (kg/m2) 30.2+5.5 30.6+5.8 29.6+5.2 0.575
BMI reduction from surgery to conception (kg/m2) 14.4+7.1 12.8+7.6 16.8+5.9 0.042
Pregestational obesity 22 (46.8%) 12 (42.9%) 10 (52.6%) 0.976
Class I 15 (31.9%) 8 (28.6%) 7 (36.8%) 0.439
Class IT 5 (10.6%) 2(7.1%) 3 (15.8%) 0.923
Class III 2 (4.3%) 2 (7.1%) 0(0.0%) 0.200
Arterial hypertension 4 (8.5%) 3 (10.7%) 1 (5.3%) 0.638
Type 2 diabetes 4 (8.5%) 3 (10.7%) 1(5.3%) 0.638
Abortion or foetal loss 5.0 (10.6%) 5.0 (17.9%) 0.0 (0.0%) 0.072
Maternal/neonatal outcomes®
Gestational weight gain (kg)* 9.1+£8.3 9.1£9.2 9.1£7.5 0.973
Insufficient "* 12 (28.6%) 6 (26.1%) 6 (31.6%) 0.510
Adequate ** 12 (28.6%) 5(21.7%) 7 (36.8%) 0.309
Excessive "* 15 (35.7%) 10 (43.5%) 5(26.3%) 0.411
Maternal anaemia* 12 (36.4%) 5(31.3%) 7 (41.2%) 0.554
Gestational diabetes 8.0 (19.0%) 4 (17.4%) 4 (21.1%) 0.764
Caesarean delivery 13.0 (31.0%) 7 (30.4%) 6 (31.6%) 0.257
Preeclampsia 1.0 (2.4%) 1(4.3%) 0.0 (0.0%) 0.370
Pre-term delivery 3 (7.1%) 3 (13.0%) 0.0 (0.0%) 0.102
SGA 10 (23.8%) 7 (30.4%) 3 (15.8%) 0.267
Multivitamin supplementation * 31 (73.8%) 15 (65.2%) 16 (84.2%) 0.119
Micronutrient deficiencies *
Iron* 21 (77.8%) 11 (73.3%) 10 (83.3%) 0.535
Vitamin B12* 8 (23.5%) 3 (15.8%) 5(33.3%) 0.231
Folic acid* 2 (8.7%) 2 (14.3%) 0(0.0%) 0.235
Vitamin D* 22 (75.9%) 11 (78.6%) 11 (73.3%) 0.742
Calcium* 14 (43.8%) 7 (38.9%) 7 (50.0%) 0.530
Magnesium* 8 (32.0%) 4 (28.6%) 4 (36.4%) 0.678

Continuous data are presented as mean + SD or median (interquartile range); categorical data are presented as frequencies (percentages). BMI — body mass index.

* Excluding cases of spontaneous abortion or foetal loss: N=42, restrictive=23 and malabsorptive=19.
® Adequacy of gestational weight gain according to the IOM recommendations (2009).

¢ Considered if present in one or more trimesters of pregnancy.

*Missing values: 2 for gestational weight gain [2 for restrictive (R), 0 for malabsorptive (M) procedures], 3 for adequacy of gestational weight gain (2R, 1M), 9 for anaemia (7R, 2M), 15 for iron (8R, 7M), 8 for
vitamin B12 (4R, 4M), 19 for folic acid (9R, 10M), 13 for vitamin D (9R, 4M), 10 for calcium (5R, 5M), 17 for magnesium (9R, 8M).
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Figure 1. Maternal and neonatal outcomes in restrictive versus malabsorptive
procedures.

*ns, non-significant; SGA, small for gestational age

Figure 2. Micronutrient deficiencies in restrictive versus malabsorptive proce-
dures.

*ns, non-significant;
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Maternal and Neonatal Outcomes and Micronutrient Deficiencies

From the total of 47 pregnancies, four (8.5%) resulted in first
trimester spontaneous abortion and one (2.1%) in foetal demise at
30 weeks. One of the abortions and the foetal demise occurred in
women with sleeve gastrectomy and diagnosed thrombophilia; the
other three spontaneous abortions occurred in women with adjust-
able gastric banding. The remaining 42 pregnancies resulted in 39
term births and 3 preterm births (7.1%): one extremely preterm
and 2 moderate to late preterm.

Median foetal birth weight was 3103 g (IQR 2780-3361 g), with
aprevalence of SGA of 23.8% (10 neonates) and LGA of 2.4% (one
neonate). A percentage of 90% of SGA neonates were born at term,
with median gestational age of 38 weeks (IQR 38-39 weeks) and
mean birth weight of 24984233 g. Most neonates (83.3%) had birth
weight inferior to the 50th percentile (P): 23.8% inferior to P10,
19.0% between P10-P25 and 40.5% between P25-P50; 11.9% had
birth weight between P50-P75, 2.4% between P75-P90 and 2.4%
above P90. Considering maternal outcomes (N=42), eight women
(19.0%) were diagnosed with gestational diabetes; 13 (31.0%) had
a caesarean delivery; one (2,4%) had preeclampsia; and 12 (36.4%)
had anaemia, mostly due to iron deficiency. Pregnant women with
gestational diabetes were significantly older (38.9£2.4 vs 33.2+4.1,
p=0.001). Supplementation with multivitamins with general formu-
lation for pregnancy was carried out by 73.8% of all pregnant wom-
en, with a slightly higher prevalence in the group of malabsorptive
procedures (84.2% vs 65.2%, p=0.119). Additionally, individual-
ised supplementation with folic acid, iron, calcium, and vitamin D
was also prescribed, according to measured analytes: 27 patients
(64.3%) were supplemented with iron, 24 (57.1%) with folic acid
beyond the first trimester of pregnancy, 16 (38.1%) with calcium,
15 (35.7%) with vitamin D, 5 (11.9%) with vitamin B12 and 5
(11.9%) with magnesium. There was no association between bari-
atric procedure type and the analysed maternal or foetal outcomes.
Older maternal age increased the risk of gestational diabetes (odds
ratio: 1.78; confidence interval 1.16-2.73) but showed no associa-
tion with the other analysed outcomes. The prevalence of vitamin D
deficiency was 75.9% (severe in 24.1%), calcium deficiency 43.8%;
vitamin B12 deficiency 23.5% and folic acid deficiency 8.7%. Iron
deficiency was found in 77.8% of pregnancies, with 33.3% requir-
ing supplementation with intravenous iron (31.5% corresponding to
malabsorptive and 30.4% to restrictive procedures, p=0.972). The
prevalence of micronutrient deficiencies did not differ significantly
between restrictive and malabsorptive procedures.

Analysing the possible association of micronutrient deficien-
cies and SGA, we found a higher prevalence of SGA neonates in
pregnant women with vitamin B12 deficiency in the first trimester
(33.3 vs 0.0%, p=0.027); and no associations between other vitamin
deficiencies and SGA. Even though no association was found be-
tween iron deficiency and SGA, there was a trend towards a higher
prevalence of SGA in patients not taking individualised iron sup-
plements (46.2% vs 14.8%, p=0.052). Regarding the possible as-
sociation between gestational weight gain and SGA, there was a
higher prevalence of SGA neonates in pregnancies with insufficient
and excessive weight gain than in those with adequate weight gain,
but this difference did not reach statistical significance (33.3% and
26.7% vs 8.3%, p=0.32). Moreover, 44.4% of all SGA were born
from mothers with insufficient weight gain (vs 55.6% from mothers
with adequate or excessive weight gain, p=0.238).

There was no record of other pregnancy complications, such
as dumping syndrome, internal hernias or other complications re-
quiring surgery.

Discussion

In the analysed cohort, micronutrient deficiencies were highly
prevalent in pregnancies after both types of BS, despite supple-
mentation with multivitamins in most patients. Even though there
was significant weight loss after BS, most women had preges-
tational obesity. Nonetheless, obesity-related pregnancy com-
plications such as LGA or preeclampsia were uncommon. The
prevalence of SGA in our study was more than double that of the
reported in the Portuguese population (23.8% vs 8.9%).>**° We
found no significant differences in the prevalence of micronutrient
deficiencies, preeclampsia, gestational diabetes, maternal anae-
mia, caesarean delivery, preterm delivery, SGA and LGA between
restrictive and malabsorptive bariatric procedures. Spontaneous
abortion occurred only in pregnancies following restrictive pro-
cedures, but the small number of cases and the high prevalence of
significant additional risk factors such as thrombophilia does not
allow for a reliable comparison between surgical procedure types.
Pregnant women submitted to malabsorptive procedures were
older, had a higher BMI before surgery and a more pronounced
weight loss from surgery to conception, but showed no difference
in weight gain during pregnancy. We also found a higher preva-
lence of SGA in pregnancies with vitamin B12 deficiency in the
first trimester, in those not supplemented with iron in addition to
usual multivitamins and in the presence of insufficient gestational
weight gain.

To date, few studies have focused on maternal vitamin defi-
ciencies following BS and its association to neonatal outcomes.
Recently, some authors described an association between levels
of vitamins B9, B12, calcium, iron and birth weight'**°; others
reported that women receiving nutritional advice were signifi-
cantly less likely to have an SGA neonate.'® In the latter — the
AURORA prospective case-control study,' the authors describe
that pregnant women with SGA neonates had slightly lower levels
of iron and vitamin B12 when compared to women giving birth to
adequate for gestational age neonates, but did not find an associa-
tion between serum levels of micronutrients and the risk of SGA.
Nevertheless, their analysis was limited by the amount of missing
data (10%-72%) on nutritional levels.

Currently, guidelines on pregnancy after BS recommend in-
dividualised supplementation with multivitamins and minerals
in both types of procedures, that should ideally be optimized 3-6
months prior to conception and adjusted during pregnancy based
on serum levels of nutrients.">'* It is known that malabsorptive
procedures may lead to more pronounced micronutrient deficien-
cies and some studies suggest that these may impair gestational
weight gain and influence the risk of adverse perinatal outcomes.
Most studies that associate malabsorptive procedures with in-
creased risk of lower birth weight, SGA and other adverse foetal
outcomes, hypothesize that the reason behind this may be the in-
creased prevalence of micronutrient deficiencies, but lack infor-
mation on patient’s multivitamin supplementation and measured
analytes.7"l6"18’19‘27‘28

In our cohort, micronutrient deficiencies did not differ be-
tween surgery type, which may explain our results regarding
pregnancy outcomes. Similar to our study, Hazart et a/*° analysed
pregnancies with an elevated prevalence of multivitamin sup-
plementation (77.8% to 100.0%) after both types of procedures,
and found no significant difference on micronutrient deficiencies
and pregnancy outcomes between BS types; Ducarme et a/*’ per-
formed a prospective study of 87 women with comparable nutri-
tional supplementation and found that serum micronutrient levels
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of zinc, selenium, vitamins A1, B1, B6, C, and E were similar in
pregnancies after Roux-en-Y gastric bypass and sleeve gastrecto-
my, as were maternal and neonatal outcomes. In the latter, almost
all the included women had at least one micronutrient deficiency
during pregnancy. Watanabe and colleagues®” also described that
birth weight in pregnancies after malabsorptive procedures with-
out anaemia was similar to that of pregnancies after restrictive
procedures, and Mead et a/*° found no significant differences in
iron, vitamin B12 or calcium deficiencies between biliopancreatic
diversion, Roux-en-Y gastric bypass and sleeve gastrectomy in
women following nutritional supplement guidelines before and
during pregnancy. Additionally, a higher prevalence of supple-
mentation of women submitted to malabsorptive versus restric-
tive procedures was also found in the studies by Hazart et a/*° and
by Akhter et al,' in the first trimester of pregnancy. The elevated
prevalence of SGA and the low prevalence of adequate weigh gain
in our analysis were also consistent with previous studies.'®*" In
our analysis, and in line with the results from the AURORA study,
44% of mothers of SGA had insufficient weight gain, but in our
study this difference did not reach statistical significance.

Our study is important, as it shows the elevated risk of micro-
nutrient deficiencies in our population of pregnant women sub-
mitted to BS. Moreover, it emphasises that the risk of micronutri-
ent deficiencies is present in both malabsorptive and restrictive
procedures, and reinforces the importance of adequate, intensive
and individualized supplementation, starting before conception, in
both types of BS. In line with this, our results suggest that, in daily
clinical practice, the decision between BS procedures in women
of reproductive age should be based on individual characteristics,
such as baseline BMI and comorbidities, apart from possible fu-
ture pregnancies. Therefore, it is our opinion that we should not
favour restrictive procedures in women of reproductive age as a
general rule, but individualize our choice and adjust follow-up
and supplementation accordingly.

Nonetheless, we recognize that micronutrient deficiencies are
just one in several factors that may influence foetal birth weight,
and that foetal growth is also largely dictated by macronutrient
availability. In turn, macro and micronutrient availability is de-
pendent on maternal nutritional intake during preconception and
pregnancy, and on the ability of the placenta to transport these
nutrients to the foetus. Adequate nutritional counselling and close
foetal monitoring are, therefore, also of unneglectable importance.

Strengths of our study include data collection on multivitamin
supplementation, micronutrient assessments in each trimester and
sample homogeneity between groups. Additionally, the diversity
of bariatric procedures and the similarity in multivitamin supple-
mentation in restrictive and malabsorptive procedures, as recom-
mended in the guidelines, reinforced our results. Weaknesses of
our study include its retrospective nature and small sample size,
which precludes the generalization of the results. It should be
noted that the small sample size may have biased the evaluation
of uncommon pregnancy outcomes. Additionally, given the low
number of biliopancreatic diversion surgeries in our cohort, our
results are not representative for this procedure. Similar to some
previous studies, we must also point out the significant amount of
missing data on micronutrient deficiencies, that limited our analy-
sis; and the fact that the only available analytes were calcium,
magnesium, iron and vitamins D, B9 and B12. Venous blood glu-
cose assessment was mostly inaccessible retrospectively; there-
fore, the prevalence of hypoglycaemia in both types of surgical
procedures could not be compared and a possible association with
adverse neonatal outcomes could not be assessed. Macronutrients

were also not assessed, and would be a relevant complement to
our analysis.

Prospective studies with a greater sample size are needed for
a better assessment of the risk factors for adverse pregnancy out-
comes in women submitted to BS. Future studies should focus
not only in gestational weight gain and micronutrient deficiencies,
but also in other factors that might influence perinatal outcomes,
such as maternal weight loss trajectories, exercise and food in-
take behaviors, placental function, microbiome profiles and ma-
cronutrient and energy status. This evidence will be crucial for
the development of more comprehensive follow-up programs and
counselling.

Conclusion

Our study showed an elevated prevalence of micronutrient de-
ficiencies, insufficient gestational weight gain and SGA neonates
in pregnancies after both types of BS. Malabsorptive procedures
were associated with greater weight reduction, but showed no
significant differences in the prevalence of micronutrient defi-
ciencies and maternal and foetal outcomes, when compared to re-
strictive procedures. We hypothesise that the careful management
of pregnant women with history of BS, with frequent follow-up,
generalised multivitamin supplementation, and additional individ-
ualised supplementation according to measured analytes during
pregnancy might have mitigated the expected differences between
malabsorptive and restrictive procedures. However, other factors
besides micronutrient supplementation were not assessed in this
study and might have also influenced maternal and neonatal out-
comes.

Finally, our results suggest that there may be no benefit in fa-
vouring restrictive procedures in women of reproductive age on
a routine basis, but studies with a greater sample size are needed
to validate this hypothesis. Our analysis also highlights the im-
portance of adequate supplementation and regular follow-up to
minimize adverse pregnancy outcomes in both types of BS.
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ABSTRACT

Introduction: Data regarding the referral of patients with metabolic syndrome (MetS) to hepatolo-
gists is scarce. Most authors agree that at-risk patients (including the ones with diabetes or MetS)
should be screened for non-alcoholic fatty liver disease (NAFLD) and referred to hepatologists
when needed. Existing data highlights that referral of patients with NAFLD to specialists remain
low among endocrinologists.

Our aim was to evaluate a Portuguese cohort of patients with MetS followed in Endocrinology out-
patient setting regarding their need to referral to hepatologists.

Methods: Secondary analysis including the patients from microDHNA cohort (adult patients with
MetS followed for any cause in Endocrinology outpatient setting). The recruitment includes anam-
nesis, physical examination, blood drawing for several predefined analyses and hepatic elastogra-
phy. Our main outcome was referral to gastroenterology due to hepatic fibrosis (every patient with a
median value on elastography *7kPa was referred). We tested the discriminatory accuracy of hepatic
biochemical parameters and indexes [FLI (Fatty Liver Index) score, a predictor of hepatic steatosis;
and BARD (Body Mass Index, AST/ALT Ratio, and Diabetes), APRI (Aspartate Aminotransferase
to Platelet Ratio Index), NFS (NAFLD Fibrosis Score) and FIB-4 (Fibrosis-4 Index) scores, predic-
tors of hepatic fibrosis] for the need to referral of patients using ROC curve analyses.

Results: We included a total of 65 participants; of those, 53.8% were female and the average age was
61.2+9.6 years old. Eight patients (12.3%) were referred to gastroenterology after performing he-
patic elastography, none of which was already referred. Our analysis showed that the best parameter
in this cohort was FIB-4 index. A cut-off value of 2.11 associates to an area under the curve of 0.80
and has a sensitivity of 62% and specificity of 98% for predicting the need for referral.
Conclusion: Our results highlight that the use of scores as the FIB-4 index should be included in the
evaluation of patients with MetS in the Endocrinology outpatient setting. Further studies are needed
to validate FIB-4 best cut-off value in our population.

O Indice FIB-4 deve Orientar a Referenciacao de Doentes com
Sindrome Metabolica para a Gastrenterologia: A Perspetiva de
uma Coorte Portuguesa

RESUMO

Introdugdo: Os dados sobre a necessidade de referenciagdo dos doentes com sindrome metabolica
(SM) para a consulta de Hepatologia sdo escassos. A maioria dos autores concorda que os doentes
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de risco (incluindo doentes com diabetes ou SM) devem ser rastreados para doenga hepatica nao
alcoolica (DHNA) e referenciados para a consulta de Hepatologia/ Gastroenterologia sempre que
necessario. A evidéncia atual reporta uma baixa taxa de referenciagdo dos doentes com DHNA para
hepatologistas. O nosso objetivo foi fazer uma avaliagdo de uma coorte de doentes com SM segui-
dos em consulta externa de Endocrinologia relativamente a necessidade da sua referenciacdo para
Hepatologia/ Gastroenterologia.

Meétodos: Analise secundaria incluindo os doentes da coorte microDHNA (adultos com SM segui-
dos em consulta externa de Endocrinologia por qualquer causa). O recrutamento inclui anamnese,
exame objetivo, estudo analitico e elastografia hepatica. O resultado principal desta analise foi a
necessidade referenciagdo para Gastroenterologia por fibrose hepatica (todos os doentes com um
valor *7kPa na elastografia hepatica foram referenciados). Foi testada a capacidade discriminatoria
de varios parametros bioquimicos e indices ([FLI (Fatty Liver Index), preditor de esteatose hepati-
ca; BARD (Body Mass Index, AST/ALT Ratio, and Diabetes), APRI (Aspartate Aminotransferase
to Platelet Ratio Index), NFS (NAFLD Fibrosis Score) e FIB-4 (Fibrosis-4 Index), preditores de
fibrose hepatica]) relativamente a predi¢do da necessidade de referenciagdo dos doentes, utilizando
analises de curvas ROC.

Resultados: Foram incluidos no total 65 doentes, sendo 53,8% do sexo feminino e a média de idade
de 61,249,6 anos. Oito (12,3%) doentes tinham critérios de referenciagdo para a consulta de Gas-
troenterologia apds realizagdo de elastografia hepatica, nenhum dos quais tinha sido previamente
referenciado. A nossa analise mostrou que o melhor parametro para predizer a tomada de decisao de
referencia¢do dos doentes com SM foi o indice FIB-4. Um valor limiar de FIB-4 de 2,11 associou-se
a uma area sob a curva de 0,80, sensibilidade de 62% e especificidade de 98%, como preditor da
necessidade de referenciacao.

Conclusdo: Os nossos resultados demonstram que a utilizagdo de indices como o FIB-4 deve ser
incluida na avaliagao dos doentes com SM, nas consultas de Endocrinologia. Sdo necessarios mais

estudos para validar o limiar de FIB4 que deve guiar.

Introduction

Nonalcoholic fatty liver disease (NAFLD) is currently the
primary cause of chronic liver disease. It comprehends a wide
spectrum from simple steatosis to steatohepatitis (NASH) and fi-
brosis, which may lead to cirrhosis and hepatocarcinoma.' It has
been termed a “barometer of metabolic health” due to its meta-
bolic recognized origins.”> Many epidemiological studies show an
association between NAFLD and metabolic syndrome (MetS).**
Although traditionally NAFLD is considered as the hepatic coun-
terpart of MetS, growing evidence supports a bidirectional rela-
tionship between the two, being insulin resistance the common
central pathophysiological process.>

Endocrinologists frequently follow people with MetS at risk
of NAFLD, namely in its severest forms and should, therefore, be
aware and promptly refer patients at high-risk of cirrhosis to the
hepatologist to achieve a timely diagnosis and treatment.’

NAFLD is typically asymptomatic at initial stages. The bio-
chemical evaluation of liver enzymes and its usage in predictive
scores is of paramount importance at this time. There are several
scores which can be easily used to predict hepatic steatosis and
fibrosis, each with acknowledged strengths and limitations.®

There are no firm recommendations regarding which individ-
uals should be screened for NAFLD. Most authors agree that at-
risk patients (including the ones with diabetes or MetS)*'? should
be screened, but also disclose that there are no cost-effectiveness
studies to support this decision.'’

Data regarding MetS patient’s referral to hepatologists is
scarce, namely in tertiary Portuguese patients’ cohorts. Existing
data highlights that referral of patients with NAFLD to special-
ists remain low among endocrinologists.'*'* In this analysis, we
aimed to evaluate a Portuguese well defined cohort of patients
with MetS, followed in Endocrinology outpatient setting, regard-
ing their need to referral to hepatologists and draw attention to this
imminent need.

Methods

This study was reviewed and approved by the ethical com-
mittee of Centro Hospitalar Universitario de Sao Jodo, Porto,
Portugal. Written informed consent for participation was obtained
from each patient included. Privacy of the included patients was
preserved throughout the study.

1. Study Design

This is a secondary analysis including the patients from mi-
croDHNA cohort. This is a cohort of adult patients with MetS fol-
lowed in Endocrinology outpatient setting for any cause. In brief,
the inclusion criteria are: 1) being diagnosed with MetS; 2) being
18 to 75 years old. The exclusion criterion was not being able to
consent. The recruitment includes anamnesis, filling of quality-of-
life questionnaires (Short-Form Health Survey, SF-36, and Chron-
ic Liver Disease Questionnaire), physical examination (including
anthropometric and blood pressure evaluation), blood drawing for
several predefined analyses and hepatic elastography (performed
by the same operator, in 58 from the total 65 individuals). After
these steps, all results are reviewed by the authors and patients
with hepatic fibrosis (defined as a median value on elastography
37kPa'*!" [are referred to the hepatology clinic. We included all 65
patients from microDHNA cohort in this analysis.

2. Clinical Definitions

We used FLI (Fatty Liver Index) score as a predictor of hepat-
ic steatosis and BARD (Body Mass Index, AST/ALT Ratio, and
Diabetes), APRI (Aspartate Aminotransferase to Platelet Ratio In-
dex), NFS (NAFLD Fibrosis Score) and FIB-4 (Fibrosis-4 Index)
scores as predictors of hepatic fibrosis. These were built based on
the following formulas:

1) FLI score: FLI = ey/(1+ ey) x 100, where y = 0.953 x In

(triglycerides, mg/dL) + 0.139 x BMI, kg/m? + 0.718 x In
(GGT, U/L) + 0.053 x waist circumference, cm — 15.745.
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FLI scores <30 indicate low risk of hepatic steatosis, 30 to
60 intermediate risk and >60 high risk.'*

2) BARD score: BMI>28 = 1 point; AST/ALT ratio>0.8 =
2 points, presence of diabetes = 1 point. Low fibrosis risk
patients are scored 0 to 1 points and higher risk patients are
scored 2 to 4 points."”

3) APRI score: (AST/AST upper limit normal)/(platelet count
[10°/L]) x 100*;

4) NFS score: 1.675 +0.037 x age (years) + 0.094 x BMI (kg/
m2) + 1.13 x diabetes (yes = 1, no =0) + (0.99 x AST/ALT
ratio) (0.013 x platelet [x10°/L]) (0.66 x albumin [g/dL]).?!

5) FIB-4: (age [years] x AST [U/L])/([platelets (10%/L)] x
OALT [U/L]).2

3. Outcomes and Statistical Analysis

Continuous variables are presented as mean (standard devia-
tion, SD), if normally distributed, or as median (25" to 75™ per-
centiles), if non-normally distributed. Variables with skewed dis-
tribution were transformed to their natural logarithm. Categorical
variables are presented as absolute and relative frequencies.

Our primary outcome was patients’ referral to gastroenterology due
to hepatic fibrosis (defined as a median value on elastography 37kPa).

Logistic regression analyses were performed to evaluate the
associations of hepatic biochemical parameters and hepatic stea-
tosis and fibrosis indexes with our main outcome.

The diagnostic accuracy of each hepatic biochemical param-
eter or index in discriminating between the referral of patients was
evaluated using ROC curve analysis calculating the optimal cut-
off value (based on Liu index*), and the AUC, specificity, and
sensitivity at the estimated optimal cut-off value.

Statistical analyses were conducted using Stata software, ver-
sion 14.1 (StataCorp). We considered a two-sided p value less
than 0.05 to be statistically significant.

Results
1. Baseline Population Characteristics

Table 1 shows the demographic and clinical characteristics of
the included population (total n=65) per group (referred versus not
referred to gastroenterology). A total of 8 patients (12.3%) were
referred to gastroenterology after performing hepatic elastogra-
phy, none of which was already referenced.

The groups are significantly different considering GGT, total
and direct bilirubin levels, FLI, NFS, APRI and FIB-4 indexes,
controlled attenuation parameter, and, as expected, regarding he-
patic elastography median (our group defining variable).

2. Logistic Regression Analyses

Table 2 displays the logistic regression models for hepatic
biochemical parameters and for hepatic steatosis and fibrosis pre-
dictor indexes, regarding our main outcome (patient referral to
gastroenterology). Patients with higher total bilirubin levels, and
higher APRI and FIB-4 scores had higher odds of being referred
to gastroenterology.

3. ROC Curve Analyses

Table 3 displays the ROC curve analysis testing the discrimi-
natory ability of each parameter to patients’ referral. Considering

Table 1. Clinical and demographic characteristics of the population included (n=65).

Not referred Referred
(@=57) (=8) INEIUC
Age, years 61.8+9.6 62.1+10.4 0.82
Female sex, n (%) 31 (54.4) 4 (50.0) 0.94
Body Mass Index, kg/m? 295+53 329+7.0 0.11
Waist circumference, cm 1023+ 12.5 110.4 £ 16.1 0.10
Waist-to-Hip Ratio 0.96 £ 0.09 0.98 +£0.08 0.46
:ﬁtﬁzc blood pressure, 141.2£20.8 137.6 % 16.1 0.65
g ﬁg‘c blood pressure, 752+ 13.6 74.1+13.1 0.84
Glycated haemoglobin, % 7.0+ 1.4 7.0+ 0.6 0.96
AST, U/L 23.0[19.0, 30.0] 26 [15.5, 44.0] 0.88
ALT, U/L 24.0[18.0,31.0]  20.5[14.0,31.0] 0.51
GGT, UL 25.0[17.5,43.0] 58.0[28.5,247.5] 0.029

Total bilirubin, mg/dL
Total cholesterol, mg/dL
HDL cholesterol, mg/dL
LDL cholesterol, mg/dL
Triglycerides, mg/dL

0.55[0.44,0.71]  0.83[0.54, 1.73] 0.06
165.5+49.4 145.8+35.9 0.28
49.9+10.4 422+84 0.05

83.0[66.0, 101.0] 68.5[49.0,103.0] 0.32

117.5 [85.0, 180.0] 136.5 [97.8, 175.5]  0.69

FLI 69.2 [47.0,82.8] 93.7[74.0,96.9]  0.039
BARD 3.0[3.0, 4.0] 4.0[2.5,4.0] 0.57
NFS -0.9 [-2.0,-0.3] 0.3 [-1.5, 1.6] 0.046
APRI 0.4 [0.3, 0.5] 0.6 [0.3, 0.9] 0.07
FIB-4 12+0.5 2.1+1.4 <0.001
CAP, dBm 274.4+56.8 315.6+44.4 0.06
IQR/median 15.0[12.0,21.0] 21.5[18.5,26.5]  0.019
Elastography median, kPa 52+1.6 12.8+4.8 <0.001
IQR/median 29.0 [22.0,49.0]  29.5[26.0, 39.0] 0.97

Values are shown as mean + standard deviation or as median [percentile 25 — percentile 75]. AST,
aspartate transaminase; ALT, alanine transaminase; GGT, gamma-glutamyl transferase; FLI, fatty liver
index; BARD, body mass index, AST/ALT ratio, and diabetes; NFS, NAFLD fibrosis score; APRI,
aspartate aminotransferase to platelet ratio index; FIB-4, fibrosis-4 index; CAP, controlled attenuation
parameter; IQR, interquartile range.

Table 2. Logistic regression analyses for the main outcome (referral to gas-
troenterology).

95% confidence

Odds ratio — p value
AST, U/L 1.02 0.97, 1.07 0.477
ALT, U/L 0.99 0.94, 1.04 0.630
GGT, UL 0.02 0.01, 0.03 0.007
Total bilirubin, mg/dL 7.53 1.30,43.5 0.024
FLI 0.03 -0.01, 0.07 0.125
BARD 1.12 0.51,2.45 0.786
NES 0.80 0.06, 1.53 0.034
APRI 4.51 0.91,8.11 0.014
FIB-4 1.36 0.34,2.39 0.029

AST, aspartate transaminase; ALT, alanine transaminase; GGT, gamma-glutamyl transferase; FLI, fatty
liver index; BARD, Body Mass Index, AST/ALT Ratio, and Diabetes; NFS, NAFLD Fibrosis Score;
APRI, Aspartate Aminotransferase to Platelet Ratio Index; FIB-4, Fibrosis-4 Index.

such analysis, one should note that a FIB-4 value of 2.11 associ-
ates to an area under the curve of 0.80 and has a sensitivity of 62%
and specificity of 98% at this cut-off point.

Table 4 shows ROC curve analysis for other FIB-4 cut points
previously addressed in the literature. The usage of 3.25 denotes a
specificity of 100%, at the expense of a 25% sensibility. The lower
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Table 3. ROC curve analyses for the main outcome (referral to gastroenterology).

Empirical optimal cut point

Sensitivity/ specificity at cut point*

AUC at cut point*

AST, U/L 37 0.38 (0.09, 0.76) / 0.89 (0.77, 0.96) 0.63 (0.45, 0.82)
ALT, U/L 29.5 0.38 (0.09, 0.76) / 0.72 (0.58, 0.84) 0.55 (0.36, 0.74)
GGT, UL 52 0.62 (0.25, 0.92) / 0.85 (0.72, 0.93) 0.74 (0.55, 0.92)
Total bilirubin, mg/dL 0.665 0.71 (0.29, 0.96) / 0.69 (0.55, 0.90) 0.70 (0.51, 0.90)
FLI 84.1 0.75 (0.35, 0.97) / 0.77 (0.63, 0.88) 0.76 (0.59, 0.93)
BARD 3.5 0.62 (0.25, 0.92) / 0.56 (0.41, 0.69) 0.59 (0.40, 0.78)
NFS 021 0.71 (0.29, 0.96) / 0.79 (0.64, 0.90) 0.75 (0.56, 0.94)
APRI 0.73 0.50 (0.16, 0.84) / 0.96 (0.87, 0.99) 0.73 (0.54, 0.92)
FIB-4 2.11 0.62 (0.25, 0.92) / 0.98 (0.9, 1.0) 0.80 (0.62, 0.98)

* Values are shown as value (95% confidence interval).

AST, aspartate transaminase; ALT, alanine transaminase; GGT, gamma-glutamyl transferase; FLI, Fatty Liver Index; BARD, Body Mass Index, AST/ALT Ratio, and Diabetes; NFS, NAFLD Fibrosis Score; APRI,

Aspartate Aminotransferase to Platelet Ratio Index; FIB-4, Fibrosis-4 Index.

Table 4. ROC curve analyses for different FIB-4 (Fibrosis-4 Index) cut points.

Cut point Sensitivity/ specificity at cut point* AUC at cut point*
1.30 0.63 (0.25,0.92) / 0.58 (0.43, 0.71) 0.60 (0.41, 0.79)
1.45 0.63 (0.25,0.92) / 0.67 (0.53, 0.80) 0.65 (0.46, 0.84)
2.11 0.62 (0.25,0.92) / 0.98 (0.9, 1.0) 0.80 (0.62, 0.98)
3.25 0.25 (0.03, 0.65) / 1.00 (0.93, 1.00) 0.62 (0.46, 0.79)

* Values are shown as value (95% confidence interval).

cut points of 1.3 and 1.45 just slightly augment the sensibility to
63%, at the expense of bearing a lower specificity.

Discussion

This is a secondary analysis of a Portuguese well defined co-
hort of patients with MetS followed in Endocrinology outpatient
setting regarding their need to referral to hepatologists. Data on
this subject is scarce and needed. We showed that around 13% of
patients were referred to gastroenterology due to hepatic stiffness
(none of which had already been referenced), and that FIB-4 was
the better predictor of referral among the studied parameters.

Current literature is scarce and not consensual. The American As-
sociation of Clinical Endocrinology Clinical Practice Guideline for
the Diagnosis and Management of Nonalcoholic Fatty Liver Disease
in Primary Care and Endocrinology Clinical Settings states that clini-
cians must screen patients with features of MetS for NAFLD and ad-
vanced fibrosis.** These authors agreed that a FIB-4 score >1.3 should
lead to further workup, for example, hepatic elastography.”

The clinical practice guidelines for NAFLD/NASH from the
joint committee of Japanese Society of Gastroenterology and the
Japanese Society of Hepatology (2020) propose a screening meth-
od for NAFLD with hepatic fibrosis by a general physician and, if
liver fibrosis is indicated, referral for gastroenterology specialist
should be considered.” Regarding FIB-4, these authors consider
that a value of <1.3 do not need further assessment and that values
above this should undertake elastography.”

On the other hand, the Practice guidance from the American
Association for the Study of Liver Diseases (2016) considered
that patients with a FIB-4 score <1.45 are unlikely and that those
with values above 3.25 are likely to have advanced fibrosis.!*

In our study, we show that a FIB-4 value of > 2.11 has a specific-
ity of 98% for significant liver stiffness, suggesting that these range of
FIB-4 values warrant urgent gastroenterology referral. In our popula-
tion, the lower cut points of 1.3 and 1.45 just slightly augment the sen-
sibility but considerably diminishes the specificity. The usage of 3.25
denotes a specificity of 100%, at the expense of a 25% sensibility.

FIB-4 has been validated in ethnically different NAFLD popu-
lations, with consistent results.''>* FIB-4 score seems to be better
than BARD and APRI for predicting advanced fibrosis in patients
with biopsy-proven NAFLD.'*" This index has been shown to pre-
dict overall mortality, cardiovascular and liver-related mortality."!
The performance of such index is dependent on the population
studied, being better at hepatology clinics, where pretest probabil-
ity of liver fibrosis is higher.”* Of note, this it is not a perfect surro-
gate marker and physicians must be aware of its weaknesses when
interpreting it. For instance, age is one of the factors included in
the index and, as such, higher index values in older individuals do
not necessarily mean true liver stiffness.”

This study has limitations that must be acknowledged. Firstly,
the low number of participants may be a drawback given the lack
of power to detect small differences. Also, this is a retrospective
secondary analysis, and we may have missing confounders. Fi-
nally, we used hepatic elastography as our group defining variable
and we do not have histological diagnosis of either hepatic steato-
sis or fibrosis. However, to the best of our knowledge, this is the
first study on a tertiary Portuguese cohort, and we believe that the
importance of our results fairly overcome the limitations.

Our results highlight that the use of FIB-4 index should be
included in the evaluation of patients with MetS in Endocrinology
outpatient setting, which are high risk patients for liver fibrosis. It
is worth to think about including it as an automatic calculated re-
sult when ordering AST, ALT and platelets. Timely patients’ refer-
ral is of paramount importance to avoid progression of NAFLD to
cirrhosis. Further studies are needed to validate FIB-4 best cut-off
value in our population.
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RESUMO

Os glucocorticoides orais sao muito utilizados na pratica clinica e representam a base para o trata-
mento de inumeras doengas inflamatorias, autoimunes e respiratorias. Porém, as suas agdes tera-
péuticas sdo contrabalangadas por efeitos colaterais, dos quais fazem parte, o risco de desenvolver
insuficiéncia cortico-suprarrenal. A poténcia, a dose e a duragdo do glucocorticoide sao preditores
importantes, mas imperfeitos, da supressdo do eixo hipotalamo-hip6fise-suprarrenal. De uma forma
geral, quanto maior o tempo de tratamento com glucocorticoide e maior a sua poténcia, maior o
risco de supressao. Nestas circunstancias, ¢ necessario que a reducao da dose seja gradual e o eixo
hipotalamo-hipofise-suprarrenal seja testado ao longo do processo de redugdo da dose e suspen-
sdo. Nao existe atualmente nenhuma orientagao clinica definida pelas sociedades cientificas para
a redugdo da dose do glucocorticoide, existindo diferentes esquemas propostos na literatura. Este
artigo pretende assim apresentar uma revisdo atualizada e pratica de como efetuar de forma segura
a suspensao da corticoterapia.

Oral Glucocorticoid Withdrawal and Assessment of the
Hypothalamic-Pituitary-Adrenal Axis
ABSTRACT

Oral glucocorticoids are widely used in clinical practice and represent the basis for the treatment of
numerous inflammatory, autoimmune and respiratory diseases. However, its therapeutic actions are
counterbalanced by side effects, which include the risk of developing cortico-adrenal insufficiency.
Glucocorticoid potency, dose, and duration are important but imperfect predictors of hypothalamic-
pituitary-adrenal axis suppression. In general, the longer the treatment time with glucocorticoid and
the greater its potency, the greater the risk of suppression. In these circumstances, it is necessary
that the dose reduction be gradual and the hypothalamic-pituitary-adrenal axis be tested throughout
the process of dose reduction and withdrawal. There is currently no clinical guideline defined by
scientific societies for reducing the dose of glucocorticoid, with different schemes proposed in the
literature. This article therefore intends to present an up-to-date and practical review of how to safely
discontinue corticosteroid therapy.
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Introducio

Os glucocorticoides (GC) orais sdo muito utilizados na pratica
clinica e representam a base para o tratamento de inimeras doen-
cas inflamatdrias, autoimunes e respiratorias. Atualmente, cerca
de 1%-3% da populagdo mundial estd em tratamento créonico com
GC, o que pode causar uma ISR secundaria.'”

Apos absorgdo para a circulagdo sistémica, os GC sintéticos,
que resistem ao metabolismo hepdatico de primeira passagem (como
a hidrocortisona, a prednisolona e a betametasona), exercem um
mecanismo de retrocontrolo negativo sobre o eixo hipotalamo-
-hipoéfise-suprarrenal (HHS), suprimindo a produgdo da hormona
libertadora de corticotropina (CRH) e da hormona adrenocortico-
tropica (ACTH).>*7 Uma secre¢do de ACTH insuficiente prolon-
gada (mais de 3-6 semanas) leva a uma hipoplasia e atrofia da zona
fasciculada das glandulas suprarrenais, com reducgao da capacida-
de secretora de cortisol.>>7 A supressdo pode ser parcial ou total.'
Existem varios fatores que aumentam o risco de desenvolvimento
da ISR induzida por GC: o horario da toma, a dose e a poténcia do
GC, a duragao da terapéutica, a via e o esquema de administracao,
a idade do doente, a doenga de base, a toma simultanea com outros
farmacos que interferem no seu metabolismo e a variabilidade inte-
rindividual na sensibilidade do eixo HHS a GC exdgenos.®

Habitualmente, a administracao de GC orais, a longo prazo e em
altas doses, pode originar uma insuficiéncia suprarrenal (ISR) indu-
zida por GC. De uma forma geral, quando os GC sao usados por um
periodo inferior a 3 semanas, o eixo recupera rapidamente ¢ nao ha
necessidade de uma redugdo gradual na dose do corticoide, poden-
do este ser interrompido de imediato.>>* No caso de um periodo de
exposi¢do superior, o risco de supressdo do eixo HHS aumenta.>>”’
Nestes casos, perante a interrupgao de forma abrupta ou uma reducao
demasiado rapida do GC, podem desenvolver-se sintomas de ISR
(Tabela 1) ou ocorrer uma ISR aguda com sintomas gastrointestinais
graves, choque cardiovascular, hipoglicemia, convulsoes e, eventual-
mente, coma.>* Recomenda-se assim uma redugdo paulatina do GC
e a avalia¢do da integridade do eixo.”!’ Na pratica clinica, as provas
que avaliam a recuperacao do eixo HHS sdo realizadas raramente.”"*
Ap0s a remogao do GC, as fungdes hipotalamica e hipofisaria sdo as
primeiras a recuperar, seguida da fungao cortico-suprarrenal. A recu-
peragdo completa da func¢@o suprarrenal pode levar meses e até um
ano, especialmente em casos que realizaram terapéutica prolongada
com altas doses de GC.**'" A prevaléncia da ISR induzida por GC ¢é
dificil de determinar dada a heterogeneidade dos varios estudos ¢ as

Tabela 1. Manifestagdes da insuficiéncia suprarrenal

Sintomas/sinais sugestivos de ISR cronica

Mal-estar geral

Fadiga

Astenia

Tonturas

Sintomas gastrointestinais (nauseas, vomitos, diarreia, dor abdominal,
anorexia)

Perda ponderal

Palidez cutanea

Hipotensao (sobretudo, hipotensao postural)

Cefaleias (usualmente matinais)

Artralgias (especialmente, afetando as articulagdes das maos)
Mialgias

Infegdes respiratorias recorrentes com uma recuperagao lenta
Hipoglicemia (mais frequente em criangas)

Linfocitose e eosinofilia

Hiponatremia

ISR- insuficiéncia suprarrenal

conclusdes sdo limitadas.'” Porém, acredita-se que a ISR induzida
por GC esta claramente subdiagnosticada na pratica clinica.'>"”

Fatores de Risco para ISR Induzida por GC

Existem varios fatores que aumentam o risco de desenvolvi-
mento da ISR induzida por GC: o horario da toma, a dose ¢ a potén-
cia do GC, a duragdo, a via e o esquema de administragdo, a idade
do doente, a doenga de base, a associagdo com outros farmacos que
interferem na sua a¢do e a variabilidade individual (Tabela 2).!

Tabela 2. Fatores de risco para insuficiéncia suprarrenal induzida por glucocorticoides

A supressao do eixo pelo GC, mesmo que em dose supra-fisiolo-
gica, por um curto periodo (até 3 semanas) nao persiste quando
este € suspenso e ¢ improvavel que tenha qualquer consequéncia
clinica. No caso de um periodo de exposi¢ao superior (>3 sema-
nas), hd uma maior probabilidade de supressdo do eixo.”

Duracgao da
terapéutica

Os corticoides podem ser divididos em trés grupos de acordo
com a duragao da supressdo da ACTH causada por uma dose
padréo (equivalente a 50 mg de prednisolona): os de curta
duragdo (hidrocortisona, cortisona, deflazacort), que suprimem
a ACTH por menos de 36 horas; os de a¢do intermédia (pred-
nisona, prednisolona, metilprednisolona) que suprimem cerca
de 48 horas ¢ os de agdo prolongada (dexametasona, betameta-
sona) que suprimem a ACTH por mais de 48 horas.!

O uso de formulagdes com uma semivida biologica tecidular
mais longa como a dexametasona e com maior poténcia (ou
seja, com uma ligagdo mais forte ao recetor GC) predispdem a
uma supressao suprarrenal mais pronunciada, dado o seu efeito
continuo sobre o eixo.*

Poténcia do
GC

A supressao do eixo ¢ incomum com doses de prednisolona
inferior a 5 mg/dia, embora alguns estudos tenham demonstra-
do a sua supressdo com esta dosagem.”

Dose do GC

A toma noturna do GC ou varias tomas ao longo do dia,
aumenta a probabilidade de afetar a secrecdo circadiana de
ACTH, comprometendo o funcionamento do eixo HHS.**

Horario da
toma

Via e esquema A administragdo por via sistémica (oral, parentérica ou

de adminis- intra-muscular) tem um maior risco de ISR, dada a maior

tracio concentra¢do sanguinea atingida.'*!1\1%15

Uso simul- O uso concomitante de farmacos inibidores do CYP3A4,
. como por exemplo, o cetaconazol, o itraconazol ou o0s

taneo de

inibidores da protease usados na terapéutica anti-retroviral,
aumenta a exposi¢ao sistémica aos GC (como a dexame-
tasona e a prednisolona, que sao metabolizados por este
citocromo) e aumenta também o risco de ISR.>!!

farmacos que
interferem na
acao do GC

Na populagio idosa, a semivida dos GC é mais prolongada,

Idade . s
ocorrendo um maior risco de desenvolver ISR.>!*

Numa revisdo sistematica, o risco absoluto de ISR induzida
por GC orais foi de 48,7%, com maior risco em individuos
com doengas hematologicas malignas (60%), seguidos por
doentes com antecedentes de transplante renal (56,2%),
doenga inflamatoria intestinal (52,2%) e distarbios reumato-
logicos (39,4%), doentes que habitualmente necessitam de
terapéutica com GC durante um longo periodo.’

Doenca de
base

Existe uma variabilidade inter-individual importante.*”
Diferengas a nivel da sensibilidade ao GC, da concentragao
plasmatica das proteinas transportadoras, da depuragéo e
variagdes genéticas na regulagdo da atividade do recetor do
GC parecem estar envolvidas no risco de supressio.'>!¢
Individuos que evidenciam caracteristicas cushingdides prova-
velmente também apresentam supressio do eixo HHS.>'*

Suscetibilida-
de individual

A diminui¢ao da depuracdo do GC foi observada em individu-
Depuragio do os com hepatopatias, nefropatias, uso de estrogenios, cetocona-
GC zol e anti-inflamatorios e o aumento da depuracio, em doentes
sob uso de fenitoina, fenobarbital e rifampicina.'

ACTH - hormona adrenocorticotropica, GC- glucocorticoide, HHS - hipotalamo-hipofise-suprarrenal,
ISR- insuficiéncia suprarrenal.
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Para além disso, os GC sintéticos possuem uma afinidade
muito baixa a CBG; sendo que 2/3 ligam-se fracamente a albumi-
na e 1/3 circula sob a forma livre.'* Deste modo, os GC sintéticos
apresentam uma elevada afinidade pelos seus recetores, exercen-
do os seus efeitos.'* Nos individuos com doenga hepatica cronica
com hipoalbuminemia, a fragao livre do GC sintético € superior e,
portanto, mesmo sob uma dose baixa, pode resultar no desenvol-
vimento de uma sindrome de Cushing iatrogénica.''

Classificacio dos Doentes Segundo o Risco de ISR Induzida por GC

Os doentes podem ser classificados em ndo suprimidos, supri-
midos ou com supressao incerta/indeterminada do eixo HHS, com
base no historico de uso do GC (a dose e a duragio) e na presenca
ou auséncia de caracteristicas cushingo6ides. De acordo com esse
risco, ¢ sugerida a suspensdo imediata ou uma redugdo gradual da
dose do GC até a suspensdo.>’*

O risco de supressao do eixo HHS ¢ improvavel em doentes
com (Tabela 3):

Tabela 3. Doentes sob corticoterapia com supressao do eixo HHS improvavel.

* Toma de GC (qualquer dose) por um periodo <3 semanas

* Terapéutica em dias alternados, com uma dose de predni-  Suspender,
solona <10 mg ou equivalente sem reduciio

. . . . gradual
*» Toma matinal < 5 mg/dia de prednisolona ou equivalente

por qualquer periodo de tempo

AGC- glucocorticoide, HHS- hipotalamo-hipofise-suprarrenal.

Adaptado de: Pelewicz K, et al. Glucocorticoid Withdrawal-An Overview on When and How to
Diagnose Adrenal Insufficiency in Clinical Practice. Diagnostics. 2021; 11:728.%

No caso de se proceder a suspensdo da terapéutica, doentes
sob estes esquemas, podem interromper o GC de imediato, sem
uma redug¢ao gradual, desde que ndo apresentem sintomas clinicos
de ISR.?’ Todavia, perante um individuo fragil, pode optar-se por
agir com maior cuidado e realizar uma redugéo gradual do GC."
Para além disso, alguns estudos recentes revelam que mesmo o
uso de GC num curto periodo (<4 semanas) ou em baixa dose (<5
mg de prednisolona/dia ou equivalente) pode alterar a fungao do
eixo HHS.?

E provavel que exista supressio do eixo HHS nos seguintes
casos (Tabela 4):

Tabela 4. Doentes sob corticoterapia com supressdo do eixo hipotdlamo-
hipofise-suprarrenal provavel.

* Terapéutica com alta dose sistémica de corticoide (> 20
mg/dia de prednisolona ou equivalente) por um periodo

> 3 semanas.
. . . . . Redugio
* Terapéutica com corticoide > 5 mg/dia de prednisolo- radual
na ou equivalente, administrada a noite, durante > 3 gdo GC

s€manas.

* Doente com caracteristicas cushingo6ides — face em “lua
cheia”, pescogo de bufalo e obesidade central.

GC- glucocorticoide.

Adaptado de: Pelewicz K, et al. Glucocorticoid Withdrawal-An Overview on When and How to
Diagnose Adrenal Insufficiency in Clinical Practice. Diagnostics. 2021; 11:728.%

E indeterminado ou incerto, o risco de supressdo suprarrenal
com (Tabela 5):

Tabela 5. Doentes sob corticoterapia com supressdo do eixo hipotalamo-
hipofise-suprarrenal indeterminada/incerta.

*» Toma de 5-20 mg de prednisolona/dia ou equivalente
durante > 3 semanas (desde que ndo seja tomada em
dose unica a noite).

Reducio
« Terapéutica de curta duragao (< 3 semanas) no intervalo gradual
de um ano apds interrupcdo de terapéutica prolongada do GC
com GC, sem que tenha sido realizado a avaliagdo do
eixo HHS.

GC- glucocorticoide.

Adaptado de: Pelewicz K, et al. Glucocorticoid Withdrawal-An Overview on When and How to
Diagnose Adrenal Insufficiency in Clinical Practice. Diagnostics. 2021; 11:728.°

Recomendagdes para Reduzir o Risco de Insuficiéncia Adre-
nal Induzida por GC

Nao existe atualmente nenhuma orientagdo clinica definida
pelas sociedades cientificas para a reducdo da dose do GC.'"' Dada
a variabilidade inter-individual, torna-se dificil elaborar um es-
quema ideal para todos os individuos e diferentes esquemas sdo
propostos na literatura.* Existe também uma consideravel va-
riabilidade inter-individual na recuperacao do eixo, com alguns
individuos a serem capazes de tolerar a redu¢do do GC mais ra-
pidamente do que outros.*'? Os principais objetivos ao longo da
reducdo do GC incluem: evitar a recorréncia da doenca de base, o
desenvolvimento de ISR secundaria e a sindrome de abstinéncia
dos esteroides.”'® No caso de recrudescimento da doenca de base,
¢ necessario o ajuste da dose do GC, de acordo com as limita¢des
da doenca e a decisdo deve ser partilhada entre o endocrinologista
e o médico assistente." Os doentes devem ser instruidos a estar
atentos a possiveis sintomas/sinais sugestivos de ISR e, caso se
manifestem, devem informar o médico, que deve prolongar o es-
quema de reducdo. Em situa¢des que requerem um aumento da
secrecdo de cortisol, como em casos de doenga associada a febre
ou infegdo e outras situagdes de stress, os doentes e os familiares
proximos devem ser informados quanto a necessidade de dupli-
car/triplicar a dose do GC.>* Em caso de trauma, doenga grave
ou vomitos persistentes (via oral comprometida) ou diarreia per-
sistente, o doente deve procurar assisténcia médica e a reposi¢ao
do GC deve ser administrada por via endovenosa. Num proce-
dimento cirtrgico hd também necessidade de ajuste da dose, de
acordo com a magnitude do stress cirrgico.' Por sua vez, perante
um individuo sob terapéutica prolongada, ¢ aconselhavel fornecer
um cartdo que reconheca o fato de estar sob terapéutica com GC e
toda a informag@o deve ser fornecida por escrito.'""* Em doentes
com alto risco de desenvolverem uma ISR aguda, os doentes e
familiares devem ainda aprender a reconhecer os sinais e sinto-
mas e como administrar a hidrocortisona (100 mg intramuscular).’
De realgar, que existem duas situagdes que requerem a cessagao
imediata dos GC ou uma reducdo rapida significativa, ao invés de
uma retirada gradual: na psicose aguda induzida por esteroides
que nao responde aos antipsicoticos € no caso de uma tlcera da
cornea por virus herpes, que pode levar rapidamente a perfuragao
da cornea e possivel cegueira.’

Esquema de Reducéio do Corticéide Proposto

Em individuos com GC em alta dose (prednisolona > 20 mg/
dia), propde-se uma fase inicial de redugdo “rapida”, seguida de
uma fase de redugio “lenta™ (Tabelas 6 e 7). Por sua vez, in-
dividuos sob prednisolona < 20 mg/dia, sugere-se apenas a fase
de reducdo “lenta” (Tabela 7). No caso do doente estar medica-

do com dexametasona, esta devera ser substituida por uma dose
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Tubela 6. Fase de redugdo “rapida”

Redugio “rapida” inicial de GC
Para doentes com uma dose diaria média de GC de:

Reduzir a dose diaria de GC em 5-10 mg/semana,

PED>40mg/dia . pED 20 m/dia
. Reduzir a dose diaria de GC em 5 mg/semana, até
PED 20-40 mg/dia PED 20 mg/dia

PED 10-20 mg/ dia

GC- glucocorticoides, PED- prednisolona.

Seguir as recomendagodes de redugdo lenta dos GC

Adaptado de: Prete A, et al. Glucocorticoid induced adrenal insufficiency. BMJ. 2021;374:n1380. doi:
10.1136/bmj.n1380.°

Tabela 7. Fase de redugdo “lenta”

Reducio “lenta” do GC
Para doentes com uma dose diaria média de PED< 20 mg/dia:

Reduzir a dose diaria do GC em 1-2,5 mg/semana,
até 10 mg/dia.
(Se SAG grave, considerar decréscimos bimensais)

PED 10-20 mg/dia

Reduzir em 1 mg semanalmente até 5 mg/dia.
(Se SAG grave, considerar decréscimos bimestrais
ou mensais)

PED 5-10 mg/dia

Nao suspender ou reduzir o GC até que a recupe-
ragdo do eixo HHS seja documentada. Considerar
alterar para hidrocortisona 20 mg (15 ao acordar,

5 mg a meio da tarde), se recuperagao tardia do eixo

PED 5 mg/dia

HHS- hipotalamo-hipofise-suprarrenal, GC- glucocorticoides, PED- prednisolona, SAG- sindrome de
abstinéncia dos glucocorticoides.

Adaptado de: Prete A, et al. Glucocorticoid induced adrenal insufficiency. BMJ. 2021;374:n1380. doi:
10.1136/bmj.n1380.

equivalente de prednisolona. A substituicdo de um GC com longa
duragdo de acdo para um GC com uma semivida intermédia ira
possibilitar a recuperag@o mais rapida do eixo HHS. Caso o doen-
te esteja a fazer duas tomas ou uma toma noturna de prednisolona,
esta devera ser substituida por uma tnica toma de manha.® E ain-
da provavel que a recuperag@o do HHS ocorra mais rapidamente
se o doente estiver sob hidrocortisona (GC com curta duragdo de
acdo) em oposicdo a prednisolona, dada a sua menor semivida.” A
evidéncia cientifica quanto a redugao gradual dos GC num esque-
ma de dias alternados, ndo é consensual na literatura e ha doentes
que ndo toleram o dia de ndo tomar o corticoide.”'* Recomenda-se
sempre uma abordagem individualizada sobre os sintomas e sinais
apresentados pelo doente.®

Avaliacdo da Recuperacio do Eixo HHS

E recomendavel avaliar a funcdo do eixo HHS nos individuos
com supressao provavel ou incerta, antes da suspensdo do GC,
dado o risco de ISR.'7#!¢ O diagnéstico de ISR induzida por GC é
estabelecido pela dete¢@o de um cortisol sérico basal e/ou estimu-
lado baixo (Tabela 8).% !

Quando se alcanca a dose de prednisolona < 5 mg/dia ou hi-
drocortisona < 20 mg/dia, durante pelo menos um periodo de 1-4
semanas, nesse momento devera ser doseado o cortisol sérico ma-
tinal ea ACTH.” A Fig. | apresenta de uma forma sucinta o esque-
ma de gestdo sugerido para um doente sob terapéutica com GC e
0s passos a seguir na avalia¢ao do eixo HHS.

Doseamento do Cortisol Matinal e da ACTH

O doseamento deve realizar-se em jejum entre as § e as 9 ho-
ras da manhd, pelo menos 24 horas ap6s a ultima toma do GC
(incluindo, se este for a hidrocortisona).'® O doente ndo devera
estar a tomar um GC de longa duragdo de agdo, como a dexame-

Tabela 8. Formas de avaliagdo do eixo hipotalamo-hipéfise-suprarrenal

Provas hormonais

. Doseamento do cortisol sérico matinal e ACTH
basais

* Prova de hipoglicemia insulinica e a prova da
metirapona - permitem avaliar o eixo completo;

Provas hormonais
dinamicas

* Prova da CRH e a prova de glucagon — permite
avaliar o subsistema hipo6fise-cortex suprarrenal;

* Prova do tetracosactideo - permite avaliar direta-
mente o cortex suprarrenal.

ACTH- hormona adrenocorticotropica, CRH- hormona libertadora de corticotropina.

Adaptado de: Pelewicz K, et al. Glucocorticoid Withdrawal-An Overview on When and How to
Diagnose Adrenal Insufficiency in Clinical Practice. Diagnostics. 2021; 11:728.%; Pokrzywa A,
Ambroziak U, et al. Detecting adrenal insufficiency in patients with immunoglobulin A nephropathy,
lupus nephritis, and transplant recipients qualified for glucocorticoid withdrawal. Pol Arch Intern Med.
2019;129:874-82.'

o N - :
[ Senio houver Dosear o cortisol sérico matinal, 24 horas apés a
necessidad ?c manter a Gitima toma do GC
m‘mr‘muu:a Ge, Apss 1-4 \
diminuir gradualmente semanas l l
adose até PED 5 mg seminas L .
(ou hidrocortisona 15 ep ) . e
Tema <3 ng.'ddL. ISR 3-15 pgldLs 15 pg/dLs 4 ISR
/ induzida por rms_suc\ ISR & improvivel.
- GC induzida por GC )
\ AN g~ -
Continuar o GC. Se sob —‘l—\
PED, efetuar o switch para Hidrocartisona:
hidrocortisona 15 + § Suspender.
PED: reduzir e
| suspender. ]
. - J
Testar de novo Testar o cortisol ¢
apods 2-3 meses* ACTH matinal.
Se baixo - ¢ixo
| o recuperado.
Resposta

normal:

™ - (cortisol > 18

-
Se resultado indeterminado de

cortisol (3-15 pg/dL): "9"’0[' a0s 30
Realizar prova dinimica: ou 60 minutos
\ ;
- Prova do tetracosactideo
\ P,
[ Respostadaprova | - ~

dinamica anormal Retestar o eixo

(cortisol < 18 pg/dL — HHS
aos 30 ou 60 periodicamente.
minutos: continuar o

| GC )
N S

Figura 1. Gestdo da terapéutica com GC e avaliagdo do eixo hipotdlamo-
-hipofise-suprarrenal. (Este ¢ apenas um guia — A gestdo deve ser adaptada
individualmente.)

* Se o eixo HHS ndo se recuperar por 1-2 anos, considerar reavaliar a cada 3-6 meses.

ACTH - hormona adrenocorticotropica; GC - glucocorticoides; HHS - hipotalamo-hipofise-suprarrenal;
ISR - insuficiéncia suprarrenal; PED - prednisolona. Dados: Esquema adaptado a partir dos artigos 5 ¢ 8.

tasona.” Os niveis plasmaticos de ACTH sdo geralmente baixos
ou inapropriadamente normais em individuos sob terapéutica com
GC, pelo que tém um valor limitado na avaliacdo da recuperagdo
do eixo."” Um nivel de ACTH muito elevado (>100 pg/mL) pode
ser util para excluir a ISR induzida por GC, pois ¢ uma caracte-
ristica da ISR primaria.® Quanto ao valor do cortisol sérico total,
se este for < 3 pg/dL, considera-se que o eixo estd suprimido e
é necessario manter a reposi¢do do corticoide.*** Caso o cortisol
tenha um valor intermédio entre 3-15 pg/dL ¢ necessario realizar
adicionalmente uma prova dindmica. Se o cortisol for > 15 pg/
dL, considera-se que o eixo esta recuperado e pode suspender-se
0 GC de imediato.***?! De realgar que o valor de corte de 15 pg/
dL ndo ¢ consensual na literatura, existindo diferentes estudos que
consideram valores de corte distintos de 12,7/ 13/ 14,91/ 16,3 ou
18,3 pg/dL.%1%122 Num estudo realizado em 2016, foram propos-
tos valores de cortisol sérico matinal que prediziam uma resposta
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adequada na prova do tetracosactideo, com uma especificidade de
100%, consoante o método de doseamento utilizado: para a Advia
Centaur (Siemens) foi definido como > 13 pg/dL, para a Abbott
Architect i -2000 como >12,2 pg/dL e para a Roche Modular Sys-
tem como > 18,3 pg/dL.*

Por outro lado, o doseamento do cortisol total pode ter varias
interferéncias que devem ser tidas em consideragdo na interpreta-
¢do dos resultados obtidos. O cortisol pode ser mais elevado em
mulheres sob terapéutica com estrogénios ou na gravidez, dado o
aumento dos niveis da globulina de ligacdo aos corticosteroides
(CBG) que originam. A CBG representa a principal proteina de
transporte (60%-80%)."” Uma das recomendagdes inclui assim
a suspensdo da toma de estrogénios, pelo menos 6 semanas an-
tes de efetuar este doseamento.”” Em contraste, o cortisol pode
encontrar-se diminuido em doentes com CBG e albumina baixas
(albumina < 2,5 g/dL), como na cirrose hepatica ou na doenga
critica.”!” Na auséncia de patologia que condicione altera¢des
das proteinas de ligagdo, o doseamento do cortisol sérico total é
considerado na maioria dos casos, confiavel." Contudo, o julga-
mento clinico continua a ser essencial para decidir quando confiar
totalmente nesse doseamento.”” O doseamento do cortisol sérico
livre ird trazer vantagens, ndo sendo influenciado pela variacao
das proteinas de liga¢@o, porém ainda ndo se encontra disponivel
por rotina."

Prova do Tetracosactideo

Embora a prova de hipoglicemia insulinica seja considerado o
“padro de ouro” para avaliacdo do eixo HHS, dado ser contrain-
dicado em individuos idosos, com antecedentes de epilepsia ou
patologia cardiaca e dada a conveniéncia, a seguranca ¢ a ampla
disponibilidade demonstradas pela prova do tetracosactideo, este
¢ habitualmente o método preferido para avaliar a fun¢ao suprar-
renal e o mais utilizado na pratica clinica.'! A prova do tetracosac-
tideo ¢ realizado quando o valor de cortisol basal obtido tem um
resultado intermédio, entre os 3-15 pg/dL.!

A prova com alta dose de ACTH ¢ realizado da seguinte for-
ma: apds a suspensao da corticoterapia por pelo menos 24 horas,
determina-se o cortisol sérico basal entre 8-9 horas, administra-se
de seguida 250 pg de ACTH sintética via endovenosa e, ap6s 30 e
60 minutos, repete-se o doseamento do cortisol sérico.' Um nivel
de cortisol >18 pg/dL aos 30 ou 60 minutos, prevé uma reserva
adequada e a terapéutica com o GC pode ser descontinuada.” Caso
o cortisol pds-estimulo seja <18 pg/dL, o eixo ainda ndo esta re-
cuperado, sendo necessario uma redug¢do mais lenta do GC."' De
salientar uma vez mais que o ponto de corte diagnostico depende
do método de doseamento utilizado.” Um estudo propos diferen-
tes niveis de cortisol para se considerar uma resposta adequada
a prova do tetracosactideo, consoante o método de doseamento
utilizado: para a Advia Centaur (Siemens) foi definida como >
16,3 pg/dL, para a Abbott Architect i -2000 immunoassay analy-
ser como >15,6 pg/dL e para o Roche Modular System como >
19,9 pg/dL.>?

Embora a prova do tetracosactideo ndo fornega informagdes
sobre a integridade completa do eixo, considera-se que dado que o
cortex suprarrenal retoma a sua atividade mais tardiamente que a
fungdo hipotalamo-hipofisaria, uma resposta adequada nesta pro-
va, indica que todo o eixo HHS esta a funcionar adequadamente.
1124 Esta prova é extremamente Util na maioria dos casos e tem de-
monstrado resultados equivalentes a hipoglicemia insulinica (pa-
drdo de ouro).””> Os estudos tém demonstrado resultados seme-
lhantes no uso da prova de alta dose de ACTH (250 ng) e de baixa

dose (1p). Como as ampolas de ACTH disponiveis contém 250
ng, torna-se mais exequivel a prova de alta dose, ndo implicando
a necessidade de dilui¢do.” Todavia, a prova de tetracosactideo
tem custos inerentes, nomeadamente o preco da ampola e a neces-
sidade de uma equipa de enfermagem e/ou médica obrigatoria na
supervisdo ao longo da realizagdo da prova.”> No caso de ndo ser
possivel a sua realizagdo, considera-se que o doente que fez uso
prolongado de corticoide esteja sob risco de ISR até 1 ano apos a
sua suspensao.’

Limitacdes das Provas de Avaliacido do Eixo HHS

Uma das principais dificuldades inerente as provas de avalia-
¢do da fungdo suprarrenal prende-se como anteriormente men-
cionado, com o uso de diferentes métodos de doseamento para a
mensurac¢do do cortisol e diferentes valores de corte para a inter-
pretacdo dos resultados das provas.””?* Os resultados devem ser
interpretados de acordo com o contexto clinico e ter em conside-
ragdo, que existem possiveis interferéncias.” Os valores de corte
para a ISR secundaria ainda ndo estdo claramente definidos na li-
teratura.'®?> Quando os resultados das provas de estimulagdo com
ACTH sao equivocos ou quando a prova ¢ negativa num caso de
alta suspeita clinica, entdo deve realizar-se uma prova adicional,
como a prova de hipoglicemia insulinica ou a prova de metira-
pona.”>** Dado o ponto de corte do cortisol > 18 pg/dL ser am-
plamente aceite na pratica clinica como exclusdo da ISR, consi-
deramos prudente que em individuos que obtiveram um valor de
cortisol basal intermédio entre os 15-18 pg/dL e que suspenderam
0 GC, em caso de doenga critica, devam ser avaliados através de
uma prova dindmica ou sendo for possivel, devem iniciar reposi-
¢ao de GC em dose de stress.

A frequéncia da avaliagdo do eixo HHS deve realizar-se ha-
bitualmente a cada 2-3 meses, caso 0 €ixo nao se encontre recu-
perado. Caso ndo ocorra ao fim de 1-2 anos, a reavaliagdo deve
passar a cada 3-6 meses.” A ISR pode durar até 2-4 anos apods a
retirada do GC, uma vez que a atrofia suprarrenal ¢ lentamente
reversivel e 2%-7% podem nunca readquirir a fung¢ao suprarrenal.
Caso a ISR persista apds 4 anos ¢ improvavel que ocorra a sua
recuperacdo.’ 2

Sindrome de Abstinéncia dos GC

A sindrome de abstinéncia dos esteroides ¢ uma entidade pou-
co compreendida e caracteriza-se por sintomas que sugerem ISR,
mas com o eixo HHS analiticamente integro. '''* Pode-se dever a
um estado de “insuficiéncia suprarrenal relativa” dos tecidos, que
estavam expostos anteriormente a niveis elevados de GC.""'* Tra-
ta-se de uma situagdo habitualmente temporaria, com uma dura-
¢do de 6-10 meses.' devendo-se aumentar a dose de GC até resolu-
¢do dos sintomas seguindo-se uma reducdo gradual da dose. Pode
coexistir dependéncia psicologica a toma do GC, manifestando-se
por mudangas do humor e labilidade emocional (mais comuns),
delirio e estados psicoticos.' !

Uso do Cortisol Salivar, da Cortisoluria 24 Horas e do Sulfato
de Hidroepiandrosterona na Avaliacdo do Eixo HHS

O cortisol salivar e o cortisol livre na urina das 24 horas nao
estdo validos para avaliar a recuperagdo do eixo HHS.'* Evi-
déncias recentes sugerem que o sulfato dehidroepiandrosterona
(DHEA-S) é um bom marcador para avaliar a integridade da fun-
¢do suprarrenal, juntamente com o cortisol e se o seu nivel estiver
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adequado para a idade e sexo normal prevé uma fungao adequada
do eixo HHS com uma sensibilidade de 87,1%, especificidade de
86,7% e valor preditivo positivo de 93,1%.%%

Conclusao

Os GC orais sdo muito utilizados na pratica clinica e represen-
tam uma das principais causas de ISR secundaria. O seu diagnosti-
co e o tratamento permanecem um desafio. Nao existe atualmente
nenhuma orientagdo clinica definida pelas sociedades cientificas
para a reducdo da dose do GC e existem varios esquemas pro-
postos na literatura. A interrupgao da terapéutica croénica com GC
requer uma abordagem individual, levando em consideragdo o
risco de supressdo do eixo HHS. Em individuos com supressao
provavel ou incerta ¢ importante avaliar a fun¢do do eixo HHS
antes da suspensdo do GC. Os doentes e familiares devem ser ins-
truidos para a possibilidade de sintomatologia sugestiva de ISR,
aprender a reconhecer uma ISR aguda e contactar a equipa médica
de imediato.
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RESUMO

José Luis Medina Vieira tragou um percurso impar, assente em trés pilares: docéncia, investigacao
e pratica clinica, ocupando cargos de destaque em todos estes dominios. O objetivo da presente
dissertacdo ¢ homenagear a vida e obra do Professor José Luis Medina.

Nascido no Porto a 9 de maio de 1940, licenciou-se em Medicina em 1965 e concluiu o doutoramen-
to em 1988. Comegou a sua carreira docente como Assistente de Quimica Fisiologica, tendo também
sido assistente de Clinica Média, Propedéutica Médica, Medicina I e II e Endocrinologia. Tornou-se
Professor Associado em 1990, Professor Associado com agregacao em 1996 e Professor Catedratico
em 2000. Foi membro da Dire¢do da Faculdade de Medicina da Universidade do Porto e Diretor do
Laboratorio de Endocrinologia da mesma. Ocupou varios cargos de relevo no ambito da Endocri-
nologia. Foi Diretor do Servigo de Endocrinologia do Centro Hospitalar Universitario de Sao Joao,
presidente de inimeras Sociedades Cientificas, membro do Colégio da Especialidade de Medicina
Interna da Ordem dos Médicos e integrou a dire¢ao do Colégio de Endocrinologia e Nutrigdo. Exer-
ceu ainda fungdes de consultor na Diregao Geral de Satde. Foi agraciado com a Medalha de Ouro de
servigos distintos do Ministério da Satide e a Medalha de Mérito da Ordem dos Médicos, em 2016.
E recordado pelo seu apurado raciocinio clinico e pela sua notavel dedicagio aos doentes e 4 medi-
cina clinica, a formagao e a investigagao.

E uma referéncia na Medicina Portuguesa e um exemplo a seguir na 4rea da Endocrinologia, com
um legado notavel a nivel nacional e internacional.

José Luis Medina Vieira:
A Reference in Portuguese Endocrinology
ABSTRACT

José Luis Medina Vieira had a unique career based on three pillars: teaching, research and clinical
practice, holding prominent positions in all these areas. This dissertation pretends to honor the life
and work of Professor José Luis Medina.

Born in Porto on May 9, 1940, he graduated in Medicine in 1965 and completed his PhD in 1988.
He began his teaching career as an Assistant in Physiological Chemistry, also serving as Assistant
in Medical Clinic, Medical Propaedeutics, Medicine I and II and Endocrinology. He became an As-
sociate Professor in 1990, Associate Professor with aggregation in 1996 and Full Professor in 2000.
He was a member of Faculdade de Medicina da Universidade do Porto Directorate and Director of
its Endocrinology Laboratory. He held several prominent positions in the field of Endocrinology. He
was Director of Endocrinology Service of Centro Hospitalar Universitario de Sao Joao, president of
numerous Scientific Societies, a member of Specialty College of Internal Medicine of Ordem dos
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Médicos and served on the board of College of Endocrinology and Nutrition. He also served as a
consultant in Direcdo Geral de Satide. He was awarded the Gold Medal for Distinguished Services
from Ministério da Saude and the Medal of Merit from Ordem dos Médicos in 2016.

He is remembered for his keen clinical reasoning and remarkable dedication to patients and clinical
medicine, education and research.

He is a reference in Portuguese Medicine and an example to follow in the field of Endocrinology,
with a remarkable legacy, not only nationally but also internationally.

Introducao

A presente dissertacdo partiu de uma conversa com a Profes-
sora Amélia Ricon Ferraz, que sugeriu o nome do Professor José
Luis Medina como uma personalidade de grande importancia na
area da Endocrinologia. Apds uma rapida pesquisa, apercebi-me
facilmente do seu percurso notavel.

E no futuro que abrimos novas portas ¢ tragamos novos ca-
minhos, mas ¢ no passado que encontramos os alicerces que nos
permitem avangar. E importante relembrar e manter vivo na me-
moria de todos, os feitos grandiosos dos nossos antepassados € o
percurso insigne de intimeras personalidades, particularmente as
que se dedicam a Ciéncia e Arte que abragamos.

O objetivo deste trabalho ¢ homenagear a carreira excecional
do Professor Jos¢ Luis Medina. Assim, serdo abordados os tempos
até a faculdade e a vida estudantil. Sucede-se uma descri¢do da
sua atividade como docente e clinico, sobretudo na area da Endo-
crinologia, e ainda, uma analise do seu contributo na Investigacao
Cientifica. O Servi¢o Militar na Guerra Colonial serd, igualmente,
alvo de particular aten¢ao. Paralelamente, houve a vontade de dar
a conhecer o Homem para além do Professor.

Nasceu no Porto a 9 de maio de 1940 e licenciou-se pela Fa-
culdade de Medicina da Universidade do Porto (FMUP), onde ini-
ciou a sua carreira académica como Assistente de Quimica Fisio-
logica. Foi detentor de um percurso impar que assentou, sobretudo
em trés pilares: docéncia, investigacdo e pratica clinica.

Figura 1. A Infancia do Professor José Luis Medina Vieira. Fotografia tirada
no estadio Gualtieri, Porto, 5 de dezembro de 1946 (Fotografia gentilmente
cedida pela filha, Dr*. Susana Medina)

1. Dos Primeiros Anos até ao Ensino Universitario

Nasceu a 8 de maio de 1940 no Porto e aqui viveu toda a sua vida.

Teve uma infincia feliz e tranquila. Costumava brincar na rua,
jogar a bola, ao pido, a “carica” e fazer os seus proprios brinquedos.

A sua infancia foi marcada por uma forte influéncia espanho-
la, por intermédio do seu avo materno, nascido em Zamora. Cos-
tumava passar as férias em Espanha, na casa dos primos, recor-
dadas como recheadas de historias e aventuras. As suas maiores
referéncias s3o os avos maternos (Lucinda e Zenon), a mae ¢ o seu
tio Luiz. (ANEXO A - Figura A.1)

Frequentou o Liceu D. Manuel I, no Porto, no qual fez gran-
des amigos, com os quais sempre manteve relagdo. Costumavam
encontrar-se regularmente e trocar mensagens.

A Medicina sempre se destacou como a principal area de inte-
resse, apesar de ndo existir tradigdo de médicos na familia. Como
estudante sempre foi muito curioso e apaixonado pelo que aprendia.

2. A Vida Estudantil

José Luis Medina Vieira foi aprovado no exame de admissao
a FMUP no ano letivo de 1957/1958.1 (ANEXO A- Figura A.2)

Sempre foi muito bom aluno e, nos Gltimos anos da faculda-
de, conciliava o estudo com o trabalho na industria farmacéutica.
Desempenhou fungdes como Delegado de Informagdo Médica na
Ferraz Lynce.

&

Figura 2. O estudante da Faculdade de Medicina da Universidade do Porto José
Luis Medina Vieira (Fotografia gentilmente cedida pela filha, Dr*. Susana Medina)

Foi um membro ativo na tuna académica e jogava futebol,
ocupando a posicao de guarda-redes, na equipa do Centro de Des-
porto da Universidade do Porto. (ANEXO A- Figura A.3)
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Licenciou-se a 21 de outubro de 1965, com a classifica¢do fi-
nal de 16 valores, apos defesa da Tese de Licenciatura com o tema
“Sobre algumas parasitoses hepatobiliares (Ascaris lumbricoides,
Echinococcus granulosus, Fasciola hepatica)”, com a classifica-
¢do de 19 valores. Esta tese foi realizada no Servigo de Prope-
déutica Cirtrgica, sob a orientacdo do Professor Joaquim Bastos.’

Como comemorag¢ao do fim da licenciatura, realizou uma vi-
sita de estudo a Suica e Italia, junto dos colegas de curso. Foram
acompanhados por um professor da faculdade e pela sua esposa.
(ANEXO A- Figura A.4)

3. A Carreira Académica

O Professor teve uma vasta carreira como docente, ao nivel do
ensino pré e pds-graduado.

A convite do Professor Sobrinho Simdes, ocupou o cargo de
Assistente Eventual de Quimica Fisiologica da FMUP, tendo ini-
ciado fungdes em dezembro de 1969.%* (ANEXO A- Figura A.5
e Figura A.7) Em 1972 passou a ocupar a fun¢do de Assistente.*”
(ANEXO A- Figura A.6 e Figura A.8). Foi encarregue das aulas
praticas e colaborou nas provas de avaliagdo final dos alunos.'

No ano letivo de 1972/1973 fez parte da redagdo do Boletim
Informativo da faculdade.’

Desempenhou fungdes como Monitor e Assistente de Clinica
Médica, a convite do Professor Ferraz Junior e Professor Manuel
Hargreaves, de 2 de janeiro de 1975 até 31 de outubro de 1975,
data em que pediu exoneracdo de fungdes, que retomou a 12 de
agosto de 1977 até 1 de agosto de 1982.* (ANEXO A- Figura A.9)
Foi responsavel por aulas praticas e tedricas de Medicina Interna e
Endocrinologia e colaborou nos exames de avaliago.'

A 2 de Agosto de 1982, iniciou fungdes como Assistente
Convidado a 30% de Propedéutica Médica 4 (ANEXO A- Figura
A.10) e passou a Assistente Convidado a 40% a 18 de novembro
de 1985. Procurou estimular os alunos a frequéncia das enferma-
rias, realgando a importancia do contacto frequente com o doente
e da experiéncia adquirida na pratica clinica.'

Em 1983 colaborou com a Associagao de Estudantes da FMUP
no programa de intercambio com outros paises, tendo acompanha-
do estudantes estrangeiros, no servigo hospitalar.'

A Dissertagdo de Candidatura ao grau de Doutor foi apresenta-
da a FMUP em 1987, com o tema “Contribuicdo para o estudo da
lesdo do sistema nervoso auténomo em diabéticos”, sob a orienta-
¢do do Professor Manuel Hargreaves.®

Em 1988 ocupou o cargo de Professor Auxiliar de Medicina e,
em 1990, de Professor Associado de Medicina.’

Colaborou com o Professor Lopes Vaz no ensino da Medicina
I, no ano letivo de 1991/1992 e foi responsavel pelo ensino da
Endocrinologia do 4°. ano da FMUP.’

Nos anos de 1991/1992 a 1994/1995, a convite do Professor
Mario Cerqueira Gomes, participou no ensino da Medicina I1.”

José Luis Medina desempenhou um papel preponderante na
FMUP, tendo integrado intimeras vezes a Assembleia de Repre-
sentantes ¢ o0 Conselho Pedagogico da mesma, nomeadamente nos
anos de 1978,1980, de 1982 a 1987 e nos biénios de 1992/1993,
1994/1995 e 1996/1997."7 Foi vogal do Conselho Diretivo da
mesma faculdade, de 1991 a 1993, sendo o Professor Tomé Ri-
beiro o presidente. Foi Diretor do Laboratério de Endocrinologia
(Laboratorio Nobre). Em 1994 foi diretor do Servico de Endo-
crinologia da FMUP, por designacdo do Conselho Diretivo e foi
ainda Diretor do Departamento de Medicina da FMUP.

Em 1995 realizou a candidatura ao titulo de Professor Agre-
gado da Faculdade de Medicina do Porto com os trabalhos: “Re-

latorio de indole pedagdgica sobre o ensino da Endocrinologia”
e “Sumario Pormenorizado da Li¢do Sintese - Lesdo do sistema
nervoso autébnomo cardiovascular em doentes diabéticos. 8 Pres-
tou provas de Agregacdo em janeiro de 1996, obtendo o titulo de
Professor Associado com agregacdo em Medicina.!

Em 2000 tornou-se Professor Catedratico na FMUP.

Teve uma relevante participacdo em diversas a¢des pedagogi-
cas de pos-graduag@o, nomeadamente em jaris de exame de espe-
cialidade,' cursos de mestrado e de medicina do trabalho, como
orientador e coorientador de dissertagdes de doutoramento, como
arguente em provas académicas.’” Foi ainda membro de varios ji-
ris Académicos tanto em Portugal como em Espanha.

No dia 25 de maio de 2010, na Aula Magna da FMUP, proferiu
a “Licdo de Jubilagdo”, intitulada “Stress e vida quotidiana: o de-
safio do século XXI”, tornando-se Professor Catedratico Jubilado.’

Figura 3. O Professor José Luis Medina Vieira apds apresentar a “Licdo de
Jubilagdo”, intitulada “Stress e vida quotidiana: o desafio do século XXI”, na
Aula Magna da FMUP, a 25 de maio de 2010 (Fotografia gentilmente cedida
pela esposa, Dr*. Luisa Padua Ramos)

4. A Carreira Médica

A sua atividade clinica iniciou-se a 29 de novembro de 1965,
como Estagiario Voluntario do Servigo de Propedéutica do Hospi-
tal Escolar de Sdo Jodo, adquirindo treino basico cirurgico. Con-
comitantemente foi admitido como médico do Posto Clinico de
Vizela dos Servigos Médico-Sociais, desde novembro de 1965 até
agosto de 1966."

A 31 de margo de 1966 foi admitido no Internato Geral do Cen-
tro Hospitalar Universitario de Sdo Jodo (CHUSIJ), permanecendo em
fungdes no Servigo de Propedéutica Cirtrgica, sob a dire¢do do Pro-
fessor Joaquim Bastos. Interrompeu o Internato Geral a 12 de setem-
bro de 1966 para cumprir o Servico Militar obrigatdrio. Quando foi
desmobilizado a 30 de novembro de 1969, foi readmitido no Servigo
de Propedéutica Médica, sob a diregdo do Professor Emidio Ribeiro.
Fez o exame de saida do Internato Geral, com provas publicas, a 28 de
fevereiro de 1970, sendo classificado com Muito Bom (56/60 pontos).!

A 8 de junho de 1970 como nao havia internato de Endocrinolo-
gia, concorreu e foi admitido no Internato Complementar de Medi-
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cina Interna, no Servico de Clinica Médica, sob a diregao do Profes-
sor Ferraz Junior, tendo iniciado a 8 de junho. Havia uma Secgdo de
Endocrinologia, sob a orientagdo do Professor Manuel Hargreaves,
onde fez estagio. O contacto com a Medicina Interna deu-lhe uma
visdo mais alargada, ndo se confinando a Endocrinologia.'

De 1971 a 1983, primeiro como estagiario e ulteriormente es-
pecialista encarregado de uma parte da consulta de Endocrinolo-
gia, desempenhou fung¢des no Hospital Central Especializado de
Criangas de Maria Pia, do Porto. Adquiriu uma vasta experiéncia
neste campo, sob orientagdo do Professor Manuel Hargreaves e da
Dr* Luisa Vila-Cova.'

Prestou provas publicas no exame final do Internato Comple-
mentar de Medicina, o qual concluiu a 19 de dezembro de 1973,
com a classificacdo de Muito Bom, com distingdo e louvor.! Em
1974, foi autorizado pela Direcgdo-Geral dos Hospitais a fazer
exame equivalente ao do Internato Complementar de Endocrino-
logia, tendo obtido a classificagdo maxima de Muito Bom.'” Pas-
sou a médico eventual com especialidade a 1 de janeiro de 1974."
Inscreveu-se na Ordem dos Médicos nas Especialidades de Medi-
cina Interna e Endocrinologia Nutric2o.

A 21 de janeiro de 1976 fez o exame de Medicina do “Educa-
tional Comission for Foreign Medical Graduates”, tendo obtido os
“scores scaled 75, standard 305” (passing scaled score 75, passing
standard score 290).

Em 1976 fez concurso para Assistente Hospitalar de Endocri-
nologia do CHUSJ, tendo sido classificado com Muito Bom." A 13
de dezembro de 1977 foi distribuido no mapa do pessoal médico
como especialista de Endocrinologia. Nesta altura, o chefe de cli-
nica de Endocrinologia era o Professor Manuel Hargreaves. '

A 17 de margo de 1978 fez concurso para Chefe de Servigo
de Endocrinologia do quadro pessoal médico do CHUSJ, tendo
obtido a classificagdo de 16 valores, o que lhe deu acesso ao grau.
A partir desta data passou a Assistente Graduado.' Desde 1978
foi responsavel da Consulta de Endocrinologia da Administragao
Regional de Satde (ARS) do Porto e foi, mais tarde, nomeado Co-
ordenador da Unidade de Endocrinologia e de Medicina de Apoio
a Doentes Asmaticos, da ARS do Porto.!

A 1 de Novembro de 1980 fez concurso para Especialista de
Endocrinologia do Quadro do Pessoal do CHUSJ e ficou aprova-
do. A 12 de julho de 1982 tomou posse definitiva como Especia-
lista de Endocrinologia do CHUSJ.!

A 28 de dezembro de 1987 tomou posse do cargo de Assistente
Hospitalar Letra C'"'. Passou a ser abonado com Letra B a partir de
1 de janeiro de 1989: “O Professor José Luis Medina Vieira tem
desenvolvido no Servigo de Medicina IV uma atividade da mais ele-
vada categoria, tanto do ponto de vista assistencial como investi-
gacional e docente. Sdo de realgar as suas inexcediveis qualidades
humanas de lealdade e corre¢do no seu relacionamento com todos
os elementos do servico e no atendimento dos doentes.”"'

Em 1991, com o falecimento do Professor Manuel Hargrea-
ves, foi nomeado pelo Conselho de Administragdo, presidido pelo
Professor Levi Guerra, para responsavel da Unidade de Endocri-
nologia do CHUSJ.

De 1990 a 1992 foi Presidente do Colégio de Endocrinologia
da Ordem dos Médicos.

A 25 de margo de 1993 foi nomeado para Chefe de Servigo de
Endocrinologia pelo Conselho de Administracdo, sendo o Diretor
do hospital o Professor Fleming Torrinha. Ocupou este cargo até a
sua aposentagéo em 2010."

A 07 de fevereiro de 1996 foi nomeado adjunto do Professor
Fleming Torrinha, competindo-lhe a coordenag@o das Comissdes
do Plano de Investimento e da Telematica, mais tarde substituida

pela Comissdo de Informatica, da qual foi Presidente. Cabia-lhe
dar parecer sobre pedidos de equipamento e respetivas prioridades
e fazer o inventario e gestdo de espagos livres no hospital.!

Realizou outras atividades na Ordem dos Médicos, nomeada-
mente como presidente do Colégio da Especialidade de Medicina
Interna e membro de varios juris da carreira hospitalar.

A 20 de julho de 2000, foi admitido como presidente da Co-
missdo da Hormona do Crescimento (Ministério da Saude), sendo
o Diretor Clinico a data o Dr. Luis Manuel Ribeiro. No mesmo
ano, fez parte da Comissdo do Departamento de Medicina do
CHUSJ, com o Dr. Jaime Duarte na dire¢do."

Fez parte do grupo de trabalho para a elaboragdo do “Progra-
ma Nacional de Combate & Obesidade”, tendo participado em va-
rias reunides em Lisboa, nomeadamente a 16 de margo de 2004 ¢
a 14 e 24 de janeiro de 2005."

A4 de abril de 2006 foi aprovada a proposta de nomeagao para
os diretores dos Servicos que integravam a Unidade Autébnoma de
Gestdo de Medicina. Foi nomeado para o Servigo de Endocrinolo-
gia, sendo o Diretor Clinico o Professor Antonio Ferreira."

De 2011 a2013 e de 2014 a 2016 foi Vice-Presidente da Mesa
da Assembleia Regional da Secg¢@o Regional do Norte da Ordem
dos Médicos.

José Luis Medina foi agraciado com a Medalha de Ouro de
servicos distintos do Ministério da Saude e a Medalha de Mérito
da Ordem dos Médicos, ambas atribuidas em 2016.

Foi eleito para o Conselho Superior da Ordem dos Médicos,
tendo sido vogal deste conselho de 2017 a 2019.

Paralelamente a atividade hospitalar exerceu clinica privada,
como endocrinologista: primeiro num consultdrio na Rua de Gon-
calo Cristovao, mais tarde, na Rua de Sa da Bandeira, onde seguiu
doentes ao longo de toda a sua vida. Entre o final da década de 60
e o inicio da década de 70, durante o més de agosto, fazia acom-
panhamento clinico nas Termas de Monfortinho.

Fez estagios no Hospital da Universidade de Minnesota (agos-
to de 1990), no Hvidovre Hospital da Universidade de Copenhaga
e no Hospital da Cruz Roja (Madrid).

PR S st
Figura 4. José Luis Medina, enquanto diretor do Servigo de Endocrinologia
(Fotografia gentilmente cedida pela esposa, Dr*. Luisa Padua Ramos)

5. O Servico Militar

Interrompeu o Internato Geral a 12 de setembro de 1966 para
cumprir o Servico Militar obrigatorio, primeiro na Escola Prati-
ca de Infantaria (Mafra) e, posteriormente, com a frequéncia do
curso de especializagdo no Hospital Militar Principal (Lisboa).'
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No final deste, foi transferido para a For¢a Aérea, sendo colocado
como Médico da Base Aérea n°. 7 em Sao Jacinto (Aveiro). Em
junho de 1966 foi mobilizado para uma Comissao de Servigo no
Ultramar como Alferes Médico Miliciano no Batalhdo de Caga-
dores Paraquedistas n°. 31 (BCP 31), com sede na Beira (Mogam-
bique).! O BCP 31 foi condecorado com a Cruz de Guerra de 1%
classe, a 12 de junho de 1969, pelo grau de exceléncia atingido na
atividade operacional. Como médico deste Batalhdo acompanhou
as companbhias as zonas operacionais no Norte, onde teve oportu-
nidade de por em pratica o que aprendeu, particularmente no tra-
tamento de feridos em combate, quer no mato, quer na enfermaria
de Sector de Moeda.' A sua atividade, como médico do Batalhdo,
foi considerada “extraordindria, relevante e distinta”, em louvor
atribuido pelo General Comandante da 3. Regido Aérea.' Rece-
beu a medalha comemorativa das Campanhas das Forgas Armadas
de Mogambique (1969). Foi desmobilizado a 30 de novembro de
1969. Por despacho do Secretario de Estado da Aerondutica foi
condecorado com a Medalha de Prata de Servigos Distintos com
Palma, no dia 10 de junho de 1970."' (ANEXO A- Figura A.11)

Figura 5. José Luis Medina durante o Servigo Militar Obrigatorio como médi-
co do Batalhdo de Cagadores Paraquedistas, 1966-1969 (Fotografia gentilmen-
te cedida pela esposa, Dr*. Luisa Padua Ramos)

6. A Dedicacdo a Investigacio Cientifica

O Professor tem um notavel legado na investigacdo cientifica, com
mais de 200 trabalhos publicados, em revistas nacionais e internacionais.

Enquanto docente de Quimica Fisiologica, esteve inserido de 1971
a 1973 no Projeto de Investigagao 74-P CM-2. O seu plano de trabalho
incluia o estudo das mucopolissacaridoses, tendo iniciado a separagdo
e doseamento de mucopolissacarideos na urina e a separagao eletrofo-
rética dos mesmos, sob a orientagdo do Professor Sobrinho Simdes.’

Enquanto docente de Clinica Médica dedicou-se ao estudo das
lipoproteinas, sob orientacdo do Professor Manuel Hargreaves,
tendo montado a técnica de eletroforese em Cellogel.” O Profes-
sor Manuel Hargreaves foi um grande mestre para si, tendo alguns
trabalhos publicados com o0 mesmo.

Foi investigador do Centro de Cardiologia da FMUP, e apoés a
sua exting¢do, continuou a ser investigador da Unidade de Investi-
gacdo e Desenvolvimento Cardiovascular do Porto, sob coordena-
¢do do Professor Mario Cerqueira Gomes.’

Dedicou-se a area da Endocrinologia de uma forma transver-
sal, tendo publicado sobre diabetes mellitus, patologia da tiroide,
paratiroides e suprarrenal, disfungdo gonadal, obesidade e dislipi-
demia, tumores neuroendocrinos, patologia da hipofise.

Nos primeiros anos, algumas das pessoas com quem mais pu-
blicou foram a Dr®. Maria Luisa Vila Cova, o Professor Manuel

Hargreaves, a Dr*. Helena Ramos, o Professor Amandio Tavares e
a Dr*. Lidia Monteiro.

Nas décadas de 80 e 90, a tematica diabetes mellitus continuou
a destacar-se, tendo publicagdes sobre o diagndstico, tratamento,
complica¢des microvasculares e macrovasculares, e ainda, a cor-
relagdo com outras patologias. A década de 90 foi o periodo com
mais publicagdes, com um numero superior a 80. A Dr’. Maria
Fernanda Guerra foi uma das pessoas com quem mais publicou
nesta fase, com mais de 20 publicagdes em comum, especialmente
sobre diabetes mellitus, dislipidemias e patologia da suprarrenal.
Acompanhou-o em inumeros trabalhos desde 1984 até 2010.

Em 1987 colaborou no projeto CNP1 do Servigo de Patologia
Meédica (com o Professor Mario Cerqueira Gomes como Diretor),
no ambito do estudo da lesdo do sistema nervoso autonomo em
diabéticos, tendo sido este o tema da sua dissertagdo de candida-
tura ao grau de Doutor.® Tem vérias publicagdes em comum com
0 mesmo, principalmente sobre diabetes mellitus.

A partir do final da década de 90, destaque para o Professor Davi-
de Carvalho, com o qual trabalhou em mais de 80 publica¢des, assim
como o Dr. Celestino Neves, com mais de 60 trabalhos em comum.

A partir de 2009, comegou a publicar com o Professor Martin
Buysschaert do departamento de Endocrinologia e Diabetologia da
University Clinic Saint-Luc, Université Catholique de Louvain de Bru-
xelas e com o Professor Michael Bergman da NYU School of Medi-
cine, de Nova York. Trabalharam em conjunto até ao final da sua vida.

De 2010 até 2019 publicou sobretudo sobre diabetes mellitus,
patologia da tiroide e obesidade.

As suas ultimas publicacdes incidiram essencialmente na te-
matica da diabetes mellitus, tendo trabalhado em colaboragao com
o Dr. Jodo Sérgio Neves, Professor Martin Buysschaert, Professor
Michael Bergman, Dr. Celestino Neves, Dr*. Oksana Sokhatska,
Doutor Luis Delgado, Dr. Miguel Pereira, entre os principais.
(ANEXO B - Publicagdes Cientificas)

Tornou-se membro de inlimeras comissdes, pertenceu aos cor-
pos editoriais ou conselho cientifico de variadas revistas médicas
e teve um papel preponderante em inumeras sociedades cientifi-
cas."'!'' Relativamente a Sociedade Portuguesa de Diabetologia, foi
o Primeiro Secretario-Geral de 1987 a 1992, de 2011 a 2017 foi
Presidente e, ainda, fundador e coordenador do GRENEDI (Grupo
de estudos de Neuropatia Diabética). Tornou-se socio da Sociedade
Portuguesa de Endocrinologia, Diabetes ¢ Metabolismo em 1972.
Em 1998 foi fundador e coordenador do GREDIS (Grupo de estu-
dos de dislipidemias) e foi presidente da mesma de 2003 a 2008.

Figura 6. Fotografia exposta na Galeria da Sociedade Portuguesa de Diabe-
tologia, 2014 (Fotografia gentilmente cedida pela filha, Dr". Susana Medina)
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Figura A.1. José Luis Medina Vieira com o avd materno
Zénon Medina Anton, na Baixa do Porto, 1944 (Fotogra-
fia gentilmente cedida pela filha, Dr*. Susana Medina)

UNIVERSIDADE DO PORTO

FACULDADE DE MEDICINA

Cartio de identidade do alunc

1

1, -
bose “Alais “Mediona Vitine

5%

Seerstara da Univensidada do Porte, .0 de_chaliombiza  de 195
Figura A.2. O cartdo de identidade do aluno Jos¢ Luis
Medina Vieira, da Faculdade de Medicina do Porto,
1958 (Fotografia gentilmente cedida pela filha, Dr*
Susana Medina)

Figura A.3 José Luis Medina Vieira como Guarda-Redes na Equipa de Futebol do Centro
de Desporto da Universidade do Porto, 1963 (Fotografia gentilmente cedida pela filha,
Dr*. Susana Medina)

Figura A.4 José Luis Medina Vieira na viagem de Curso a Italia e Suica, 1964 (Fotogra-
fia gentilmente cedida pela filha, Dr*. Susana Medina)
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Figura A.10. Série Livros de cadastro de pessoal- Percurso Profissional
na Universidade do Porto do Professor José¢ Luis Medina Vieira

Figura A.11 Condecoragdo do Professor José Luis Medina Vieira com a Medalha de
Prata de Servigos Distintos com Palma, Avenida dos Aliados, Porto, 10 de junho de 1970
(Fotografia gentilmente cedida pela filha, Dr". Susana Medina)
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Ano de

. . Titulo Fonte Autores
Publicagao
1973 Sindrome de Cushing. Revisao de casos clinicos Jornal do Médico J. L. Medina, M. P. Hargreaves, M. L. Vila-Cova, E. Peres.
1977 Hipotiroidismo na crianga Revista Portuguesa de Pediatria 8:152-161 M. L. Vila-Cova, J. L. Medina, Lidia P. Monteiro
1977 Sindroma de Klinefelter. Dois casos de diagndstico pré-puberal Revista Portuguesa de Pediatria, 8:354-363 I;/I.TI;.V;?i:-Cova, Ik Lo Rtz LG 1P R, ATEm o
1977 Hiperlipoproteinemias. Da bioquimica a terapéutica Jornal do Médico, 45:501-507 {R.;;r.l(l)\;[edlna, WL 11 Lefrgiamnes L I, M el
1977 Ob651d~ade, atraso mental, anomalia cromossomica (18r) e Jornal do Médico, 45:501-507 J. L. Medlna,‘M. Helena Ramos, Alda S. Soares, L. Mar-
alteragdo da IgA ques, Amandio S. Tavares
1978 Endocrinologia e Doengas do Metabol}smo. Reflexdes sobre um 0 Meédico, 87:363-365 7. L. Medina
Programa para o Internato da Especialidade
1978 Tlrglde sub-lingual, hlp(r)tllrmdlsmo e mongoloidismo. Conside- 0 Médico, 87:451-453 J. L. Medina, M. Helena Ramos, L. Marques, Alda S.
ragdes sobre um caso clinico Soares, M. L. Varela, M. P. Hargreaves
1978 Acromegalia. Revisdo de casos clinicos O Médico, 89:241-247 J'.L' Wil B Haciy M..Portocarrero, Gl talda
Silva, A. Ferreira, J. Teixeira.
1981 Terapéutica da obesidade Reumatologia Multidisciplinar, 1:18-22 J. L. Medina, M. H. Ramos, M. Fontoura, L. Meneses.
1982 Obesidade na crianga Jornal do Médico, 109:929-934 J. L. Medina, M. L. Vila-Cova
1983 Hipertiroidismo na crianga Jornal do Médico, 112:49-54 Lidia P. Monteiro, J. L. Medina, M. 1. Varela
Sind dei ibilidade androeéni leta (Sind J. L. Medina, P. Soares, Lidia P. Monteiro, J. Vaz Saleiro,
1984 ndrome ce msensibricade androgenica complieta (SIMAOME -y o1 46 Medico, 115:60-64 M. Emilia Paiva, A. Pimenta, M. Melo, M. Fernanda
de feminizagéo testicular). Consideragdes sobre um caso clinico Guerra
1984 Hirsutismo. Etiologia, clinica e terapéutica O Médico, 111:325-330 M. Dulce Madeira, J. L. Medina.
1984 t‘:‘;t‘:“gﬂ““c‘a OISO IOT RS ATEED AR o vincho TiliLEAA S P. Soares, M. Ribeiro, F. Guerra, J. L. Medina.
1985 Avaliagio do grau de compensagdo da diabetes mellitus. Breve o yragic, 113:330-339 J. L. Medina, J. L. Castedo, M. D. Madeira.
revisdo critica dos pardmetros mais usados
1986 Bocio no Concelho de Paredes de Coura. Nota preliminar O Médico, 114:206-213 ARl Medl'na, WL IL Ra?“"s’ 1L Wi, YL 1, (i)
M. J. Pinheiro, M. M. Pinto
1986 AlTEED (o Geswiisiie, A Tekio Coiill M ATl o oo 11455766 J. L. Medina, M. F. Guerra, M. P. Tavares
superior ¢ hipoplasia da sela turca
1986 Aozl (oS desities (HIEeS, B GRpmaivo @ 6 viecon 11556460 M. Ribeiro, P. Soares, M. F. Guerra, J. L. Medina
duas tiras-teste para avaliagdo de glicemia capilar
1986 }zzgzx"es © eumEllies prlies s o NS WEMB T S G nvemes 1SRN J. L. Medina, M. F. Guerra, M. C. Gouveia
Leséo do sistema nervoso autonomo cardiovascular em diabé- J. L. Medina, M. F. Guerra, M. A. Cruz, F. Branddo, M.
1986 ticos. Avaliacdo de resultados dos 5 testes usados. Correlagdo Revista Portuguesa Cardiologia, 5:157-165 D. Madeira, J. L. Castedo, J. Maia, M. P. Hargreaves, M.
com alguns pardmetros clinicos e laboratoriais polonia-Gomes
1986 Alg}ms progressos na terapqutlca da diabetes mellitus. Actuali- Jornal do Médico, 121:587-600 dh 1L, Medma, M. F. Guerra, C. Gouveia, C. Arteiro, M. F.
zagao para os Clinicos Gerais Correia.
Retinopatia diabética. Classificagdo, prevaléncia e correlagdo . . b LL, Witegftig, o Castro-Correi A, INRiEe, Jl, Aveie, o
~ L i g . Revista Sociedade Portuguesa Oftalmolo- ~ Borges, V. Rosas, M. F. Coutinho, M. F. Guerra, M. A.
1986 com as lesdes do sistema nervoso periférico e autonomo e com . ~ 3 . 5
. .. gia, XI1:27-46 Cruz, F. Brandao, R. polonia, M. Assungéo, J. Maia, M. P.
alguns factores de risco. Resultados preliminares .
Hargreaves, M. Cerqueira-Gomes.
1986 Nesidioblastosis and insulinoma. An infrequent association Acta Medica Portuguesa Made_l ra M 1D [R50 L VLSBT L, ST, Cmmeiiio 1
de Oliveira C.
1987 3}’;1‘3;‘:6 palcriane R ehnddadosisobichni i ueniy Centro de Estudos de Nutri¢do,11:22-26 M. F. Guerra, J. L. Medina, C. Gouveia
1989 Pharmacological treatment of hyperlipidemias Arquivos de Medicina Medina, J.L., Brandao, F., Guerra, M.F.
1990 Drug therapy and other treatment methods in obesity Arquivos de Medicina Medina, J.L., Torres,I.
Glomemlqr lipfprritliggiton i 1nsu!1q-dependent Qlabetgs mell}- o L Carvalho Braga,D., Almeida,R., Azevedo,M., Amaral,l.,
1991 tus: No evidence for enhanced activity of the renin-angiotensin  Journal of Diabetic Complications .
Medina,J., Hargreaves,M.
aldosterone system
. y L L . .. X Neves C, Vinha E, Carvalho D, Marques L, Fonseca E,
1992 Insulinomas: dificuldades de diagnostico e de terapéutica Arquivos de Medicina 6 (supl. 1): 80 Teixeira M, Medina JL
1992 Colelitiase e obesidade. Que relagoes? Arquivos de Medicina 6 (supl. 1): 65, P1nhe1rq 10}, Liivem [RGis 17, Clrwellios 10}, Gttt dlo Q1w
M, Medina J.
1992 Obesidade. resultados da terapéutica Arquivos de Medicina 6 (supl. 1): 65 Ribeiro L, Lima Reis JP, Castedo JL, Medina JL.
1992 Tl%n?or feminizante da supra-renal: a proposito de um caso At @b Meims 6 (@l DE 68 Vinha E, Neveg C, Marques L, Pignatelli D, Teixeira M,
clinico Ramos U, Medina JL
1992 Insuficiéncia suprarrenal priméria em doente com SIDA. Arquivos de Medicina 6 (supl. 1): 70 &fgﬁ:?f b Iz I8, Wl Y, WATRiED 12, LGt 5
1992 g—rlrlrll);g:ranrmdlsmo =PGSO G S Cues ElTens G Arquivos de Medicina 6 (supl. 1): 83 Pereira Monteiro L, Carvalho D, Neves C, Medina JL.
Os niveis de Lp(a) correlacionam-se com a area de gordura total
1992 quantificada por TAC e ndo se associam a padrio especifico de  Arquivos de Medicina 6 (supl. 1): 64 Von Hafe, A Pérez, JL Medina
distribui¢do de gordura corporal
Obesidade Androide e Gindide Avaliada por Tomografia Com- i - .
1992 putorizada Relagdo com as Lipoproteinas, Insulina ¢ Habitos Livro de Resumos, p. 86 Wi i, [, (P Wit J IRty (L Ifesiiog, 11

Tabagicos. II Congresso Nacional de Medicina Interna

Gongalves, M Cerqueira Gome
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Ano de

. . Titulo Fonte Autores
Publicagao
1992 LipssEin e b Endocrinologia, Metabolismo e Nutri¢do Medina JL, Figueiredo S, Torres 1, Guerra F, Cruz C,
Pop . 1:28-32 Magalhides A, Alvarez D
s . L Livro de homenagem ao Professor Cerquei- q
1992 Equilibrio glicémico - beneficios e potenciais riscos o W vee, 196, (8 Loweme o Hargreaves MP, Medina JL
. L . N - Cruz MC, Torres I, Guerra F, Magalhaes A, Figueiredo S,
1992 Obes1d§de ¢ dinifpiilmit. Resomoniiees do Aseshge Revista Portuguesa Nutri¢ao 4:22-30 Alvarez D, Von Haffe P. Rocha-Gongalves F, Cerqueira-
Europeia de Aterosclerose .
-Gomes M, Medina JL
1992 Dados antropométricos e impedancia bioelétrica. Correlagdes lli.r;dg(;c_rzuguljlogla, W D @ NI, Monteiro I, Lima Reis JP, Carvalho D, Medina JL
1992 Insulinemia is Correlated with Subcutaneous Fat Area Quanti- Abstract Book: 82 Von Haffe, A Pérez, JP Nunes, J Polonia, F Brandio, JL
fied by Computed Tomography ’ Medina, FR Gongalves, M Cerqueira Gomes.
Comparation between cough test and other tests used to assess ~ Abstract Book (P-11.03.098) 9th Internatio- RIeeun L, Gt F » Torres I, F~1gu elred(? S.’ e .
1992 R X Lo X . Alvarez D, Magalhées A, Brandéo F, Polonia J, Cerqueira-
cardiovascular autonomic function in diabetes nal Congress of Endocrinology. Nice, 1992. Gomes
1992 Osteoporosis risk factors in menopausal women in the North of  Abstract Book (P-06.01.036) 9th Internatio- Pignatelli D, Pereira-Monteiro L, Coimbra-Peixoto A,
Portugal nal Congress of Endocrinology. Nice, 1992. Medina JL.
1992 Smoking is Associated with Intraabdominal Fat Accumulation ~ Abstract Book: 111 Ve Hafe, A RStezs, U N Po!oma, IF I BERIED, JL
Medina, FR Gongalves, M Cerqueira Gomes.
Comparagdo entre o teste da tosse e outros testes usados para . Gz |7, Mowes b Figu Siilo &, e €, Al D)
1993 . ~ . X L Arquivos de Medicina 5: 273-274 Magalhdes A, Medina JL. Brandao F, Polénia J, Maia J,
avaliar a fun¢@o autéonoma cardiovascular em doentes diabéticos .
Cerqueira Gomes M
. B 2 5 Figueiredo S, Magalhaes A, Cruz C, Alvarez D, Guerra
1993 Estudlo cemparzivelletiolsmetotoslicioseanentoldetapelineg Arquivos de Medicina 4: 217-218 F, Torres I, Nascimento F, Sa L, Portocarrero C, Maia J,
proteinas Al e B )
Medina JL
1993 Regressdo da aterosclerose - revisao de estudos Arquivos de Medicina 7 (supl 7): 375-383 ~ Medina JL
L . .. X Carvalho D, Monteiro A, Baldaque-Faria A, Medina JL,
1993 24 h ambulatory blood pressure monitoring in acromegaly Arquivos de Medicina 7 (supl. 6): 16 Falcio de Freitas A.
1993 Xantelasma Arquivos de Medicina 7 (supl. 5): 8-9 Medina JL, Guerra MF
1993 Acidose lactica Arquivos de Medicina 7 (supl. 5): 2-3 Guerra F, Medina JL
1993 L8l Ao EEniEiilo G Fmdine 6o iz o A @t oo d ivicdtihon 1 1628 Monteiro I, Lima Reis JB, Carvalho D, Medina JL.
ca do tecido adiposo em individuos obesos do sexo feminino
1993 Cuitn p,r'f“‘“" para co nt‘r 2l dgs e kol =tloerea Sociedade Portuguesa de Aterosclerose, 53  Miguel JP, Medina JL, Saldanha MF, Galvao Teles A
coronaria. Adaptagdo as realidades portuguesas
1993 Acrqmegaha: ap r? positoldeumlcasoldeldiabetesinellituside Livro de resumos. Silva D, Craveiro M, Neves C, Vinha E, Medina JL
dificil compensagido
1993 Neurqpatla diabética. Epidemiologia, factores de risco, etiopa-  Endocrinologia Metabolismo e Nutri¢ao, Medina JL
togenia 2: 87-90
Terapéutica farmacologica da obesidade e outras formas de . .. . .
1993 tratamento. In Manual sobre Obesidade na Clinica Geral Arquivos de Medicina 7 (supl 4): 158-163  Medina JL, Torres 1.
1993 :—il(l)ih fat diet is associated with android adipose tissue distribu- Abstract book
Reis L, Monteiro I, Carvalho D, Medina JL
. - . . . . XV World Congress of Otorhinolaryngolo- Carvalho D, Nunes R, Santos M, Oliveira V, Tsou R,
IE2E A EIAED gy e | (i G Spem Sat) (Il iGHte gy, Head and Neck Surgery, Istanbul Teixeira Santos N, Medina JL, Pais Clemente M
1994 @lbaeiiles oy ¢ em T N E.ndocrmologla, Metabolismo e Nutrigdo, Sllya F, Nevgs C, Novoa T, Ventura F, Rodrigues E, Lima
3:31 Reis JP, Medina JL,
Endocrinologia Metabolismo e Nutricio Barbosa AP, Carvalho D, Rodrigues E, Carvalho-Braga D,
1994 Carcinoma oculto de manifestagao hipofisaria 3.26 g g4, Machado-Carvalho A, Batista A, Monteiro M, Serrano A,
. Barroca H, Baldaque Faria A, Cruz C, Medina JL.
Resultados da terapéutica de prolactinomas com bromocriptina  Endocrinologia, Metabolismo e Nutri¢ao Carvalho D, Neves C, Barbosa A, Rodrigues E, Baldaque-
1994 S ~ . . .
injectavel de acgdo prolongada 3:24 -Faria A, Lima T, Medina JL
Os niveis de Cortisol Plasmatico estdo relacionados com os . Von Hafe, P. Fernando, MJ Andrade, JL. Medina, F Bran-
1994 . P Livro de resumos, 171 - .
habitos tabagicos dao, M Cerqueira Gomes
1994 Obesidade, hiperinsulinemia e hipertensao arterial Livro de resumos. Coimbra-Peixoto A, Pignatelli D, Lima Reis JP, Medina JL
1994 Dyslipidemia and diabetes mellitus Arquivos de Medicina Medina, J.L., Marques,L., Reis,L., Monteiro,L., Faria,B.
1994 Diabetic foot Arquivos de Medicina Vinha,E., Marques,L., Medina,J.L.
1994 Reflexdes sobre a situagao da Diabetologia em Portugal Arquivos de Medicina 8 (supll): 13-14 Medina JL.
1994 The rolg of modlﬁed lipoproteins in the development of arterial Dialogue 4: 11-15 Medina JL.
disease in diabetes
Relationship of Plasmatic Renin Activity and Aldosterone to x rog :
1994 Body Fat Distribution Indexes Quantified by Computed Tomo-  Abstract Book: 66, 1994. on Hafe,‘A Ltz Jtmia, LI, PR Couglh Gl
) . M Cerqueira Gomes
graphy in Hypertensives
1994 Effects of imipramine on plasma levels of catecholamines and  Journal of Autonomic Pharmacology, 14(1): Medina JL, Polénia J, Brandao F, Vaz-da-Silva M, Pinto A,
metabolites in normal subjects and in diabetics 22 Magalhdes D. Campelo M.
. . . European Journal of Endocrinology. 130 Cernadas P, Cruz C, Mendes S, Carvalho D, Medina JL,
1994 Cushing Syndrome in ACTH-producing pulmonary tumor (supl. 2): 230 (P3.165) Pimenta A, Cardoso V.
. L . L . . Carvalho D, Cruz J, Machado-Carvalho, Portocarrero MC,
1994 Petrosal sinus catheterization in the differential diagnosis of European Journal of Endocrinology. 130 eyt A, TR 5, Neres (6 TEk i v,

Cushing syndrome with negative pituitary imaging

(supl. 2): 208 (P3.075)

C, Medina JL
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. . .. . Alvarez D, Vinha E, Monteiro L, Guerra F, Pignatelli D,
1995 Feocromocitoma Arquivos de Medicina 9: 32-35 Castedo JL, Marques L, Medina JL.
1995 P¢ diabético - um exemplo de consulta f;;figzrllflgé()gla WL DIETRD O NG S Vinha E, Marques L, Medina JL
1995 Hipertrigliceridemia - factor de risco cardiovascular ér;fi(;csr;r_l;)éogla Metabolismo e Nutrigao 3 Medina JL, Ramalhdo C, Rodrigues E.
1995 Osteoporose ¢ doengas enddcrinas 5{; gés_tlasll’grtuguesa e Remmilgn 6 G2 Medina JL, Rodrigues E.
~ . o Endocrinologia Metabolismo e Nutri¢do 3 D Pinheiro, D Carvalho, JP Lima Reis, M Cardoso Olivei-
1995 Interrelagdes obesidade e colelitiase (6): 307-17 ra. JL Medina
1995 Insulino-resisténcia, dislipidemia e aterosclerose g;d(ig_l;; loziahEkbelizmo ok Medina JL, Rodrigues E
1995 QTc interval and autonomic neuropathy in diabetic patients Abstract Book Rod’rlgu I Mec!lna L, Vit I3 B AL N €
Polénia J, Cerqueira Gomes M
Barbosa AP, Medina JL, Neves C, Rodrigues E, Freitas P,
1995 Reevaluation of autonomic neuropathy in diabetic patients Abstract Book Guerra MF, Cruz MC, Torres I, Alvarez D, Figueiredo S,
Magalhaes A, Polonia J, Cerqueira-Gomes M
Autonomic nervous function evaluation after cardiac transplan- e Co WIS Ly LEHT o) AL IR I, iz
1995 . P Abstract Book P, Polénia J, Cerqueira-Gomes M, Torres P, Rodrigues
tation in man
Gomes M.
Abstract Book International Symposium Pereira Monteiro L, Carvalho D, Vila-Cova MIL, Correia
1995 Diabetes Educators Formation Course Report " N Y "p F, Correia A, Guerra MF, Brandao I, Palha P, Sampaio M,
News in Diabetes Management". .
Medina JL
1995 Update Metformina Abstract Book Medina JL
Bochicchio, D losa, M; Buchfelder, M; Stevenaert, A;
Beckers, A; Hagen, C; Bjerre, P ; Kruse, A; Lindholm, J
;Fahlbusch, R; Muller, OA; Vonwerder, K; Ambrosi, B;
Faglia, G; Giovanelli, M; Angeli, A; Maira, G; Pieters,
. . . . GFFM; Carvalho, D; Medina, JL; Costa, C; Teles, AG;
Factors influencing the immediate and late outcome of . . . . X : . .
L . Journal of Clinical Endocrinology and Guerreiro, L; Ruas, M; Salcedo, I; Dolenc, V; Jezernik,
1995 Cushing’s-disease treated by transsphenoidal surgery - a retros- i X ) . . - Halveri
ective study by the European Cushing’s-disease survey group Wit E Yazquez, URg Gaztamblde, S5 Veiglh, SV el e,
P I; Vilardell, E ; Vidal, O; Sanchezfranco, F; Astorga, R;
Lealcerro, A ; Luna,PPG; Torres, E ; Thoren, M; Werner,
S; Landolt, AM; Atkinson, AB; Mccance, DR; Gordon,
DS; Hadden, DR; Kennedy, L; Scanlon, MF;Cruickshanks,
G;Teasdale, GM;
1996 Diabetes and surgery Arquivos de Medicina Neves,C., Pereira-Monteiro,L., Medina,J.L.
1996 F1V§ -years fo¥low-up of cardiovascular autonomic neuropathy Avances en Diabetologia 12: 159-64 Barl?0§a AP, Medllna JL, Neves C, derlgues E, Freitas P,
in diabetic patients Polonia J, Cerqueira-Gomes M, Maia J
. Lo - . . .. . Barbosa AP, Marques L, Pinto J, Amado P, Figueiredo J,
1996 Feocromocitoma maligno: a proposito de um caso clinico Arquivos de Medicina 10(1): 43-47, Ny R, Lamen Vew A, st L
1996 Rastreio de bocio e cancro da tiroide no concelho de Lousada ~ Arquivos de Medicina 10(2): 92-95 o=l Ba}rbosa AR Marques Ly 1LiwE Rl JIF; MG
L, Matos Lima L, Medina JL.
Importancia do doseamento de PTHrP no diagnéstico da hiper- . .. . Neves C, Pereira-Monteiro L, Carvalho D, Pimentel FL,
R0 calcemia tumoral maligna: resultados preliminares ST el [UE) R 285259 Portocarrero MC, Limas I, Lopes Vaz A, Medina JL
1996 Nutri¢@o no idoso. Consideragdes gerais 9R_e1\;15ta foruscsalcelGeriata jRER) Medina JL
Interesse da variabilidade da frequéncia cardiaca na avaliagdo da Revista Portuguesa de Cardiologia 15 (supl. Campelo M, Medina JL, Polonia J, Rodrigues E, Santos A,
1996 . AR .
neuropatia autonomica diabética 1I0): 78 Van varezeller P. Cerqueira-Gomes M
1996 Apresentagao atipica de feocromocitoma - um caso de aciden-  Endocrinologia, Metabolismo e Nutri¢ao Rodrigues E, Vinha E, Guerra MF, Carvalho-Braga D, Cruz
taloma S(supl. 1): 53 C, Matos Lima L, Lopes IM. Medina JL
1996 Pseudo-hiperaldosteronismo tipo II: a proposito de um caso Endocrinologia, Metabolismo e Nutrigdo 5  Freitas P, Braga D, Lima Reis JP, Pereira Monteiro L,
clinico (supl 1): 5 Medina JL
. . Rodrigues E, Vinha E, Guerra MF, Carvalho-Braga D, Cruz
1996 Adrenal incidentaloma: an unusual case of pheochromocytoma Book of Abstracts, pg 321 C, Matos Lima L, Lopes JM, Medina JL.
1996 Bone remodeling markers in acromegaly Book of Abstracts, pg 266. il:eltas L Climselliy [0} reibeisn A It eI, W g
Acromegaly is associated with an increased albumin excretion .
1996 e Book of Abstracts, pg 270. Carvalho D, Carvalho A, Baldaque A, Cruz C, Medina JL.
Reevaluation of cardiovascular autonomic neuropathy in TR AR I L, e G, IRgililgnes 15, s 12
1996 diabetic pationts pathy Book of Abstracts, pg. 74. Guerra MF, Cruz MC, Torres I, Alvarez D, Figueiredo S,
p Magalhées A, Polonia J, Cerqueira-Gomes M.
1996 Blunting of night-time blood pressure fall in diabetic hypertensi- American Journal Hypertension 9(4), part ~ Medina JL, Polonia J, Rodrigues E, Barbosa A, Neves C,
ve patients with severe autonomic neuropathy 1I: 112A Santos A.
1996 g G ol s & 4R e et e T E.ndocrlnologla Metabolismo e Nutrigdo Neves C, Carvalho ]?, Carvalho A, Portocarrero M, Balda-
5:42 que A, Cruz C, Medina JL.
. . Journal of Endocrinological Investigation ~ Carvalho D, Barbosa AP, Freitas P, Carvalho A, Baldaque
1996 Preoperative octreotide treatment of acromegaly 19:12 A, Cruz I, Pina R, Cruz C, Medina JL.
. . . . Journal of Endocrinological Investigation. ~ Carvalho D., Barbosa A.P., Delgado J.L., Bodas A., Cruz
1996 Cytokines response to CRF stimulation in Cushing's syndrome 519 7., Carvalho A, Baldaque A., Cruz C., Medina J.L..
1996 Retinopatia diabética na acromegalia. Que papel para a soma- JAMA (ed Port.) 3: 86 Carvalho D, Rosas V, Baldaque A, Castro-Correia J,

totrofina?

Medina JL.
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Publicagao
1998 Medical aspects of Nephrolithiasis Acta Medica Portuguesa Barbosa AP, Medina JL.
1998 Dlabet%c LS5 ITRBtE, EhERISHE S (NS paris Arquivos de Medicina Neves,C., Rodrigues,E.,Varela,A, Medina,J.L.
strategies
Inefficiency of the anticoagulant therapy in the regression of the . . — Barbosa AP, Carvalho D, Marques L, Monteiro M, Castro
1999 radiation-induced optic neuropathy in Cushing's disease Journal of Endocrinological Investigation Neves A, Machado Carvalho A, Cruz J, Medina JL.
1999 Subacute thyroiditis Arquivos de Medicina Pereira, M.L., Carvalho-Braga,D., Medina,J.L.
1999 Sheehan’s Syndrome Arquivos de Medicina Pereira,M.L., Braga,D.C., Marques,L., Medina, J.L.
Adminisilion of eombind sl off glusess-imllngs- . L Neves, C., Paula Barbosa,A., Carvalho, D., Pereira-
1999 tassium (GIK) versus glucose and insulin in separate solutions  Arquivos de Mecicina Monteiro.L.. Basto.P.. MedinaJ L.
(GISS) in diabetic patients submitted to cardiac surgery T o T
1999 L£ 165 MO EEI T e OEDCEIVESHITRENTER oo ietangy PereiraM.L., Pignateli,D., Braga,D.C., Medina,J,L.
ponse modulators (SERMs) as a promising alternative
2000 Male hypogonadism Arquivos de Medicina Pereira,M.L., Braga,D.C., Neves,C., Medina,J.L.
2000 Quality of health care Acta Médica Portuguesa Medina, J.L., De Melo,P.C.
Magré J, Delépine M, Khallouf E, Gedde-Dahl T Jr, Van
Maldergem L, Sobel E, Papp J, Meier M, Mégarbané A,
Bachy A, Verloes A, d'Abronzo FH, Seemanova E, Assan
R, Baudic N, Bourut C, Czernichow P, Huet F, Grigorescu
. . . . C o . F, de Kerdanet M, Lacombe D, Labrune P, Lanza M, Loret
2001 {?e;glt::::;l%n (:;tl;}elr%irllzsz:lize;illnll;erardmell1—Se1p congenital Nature Genetics H, Matsuda F, Navarro J, Nivelon-Chevalier A, Polak M,
podystrophy q Robert JJ, Tric P, Tubiana-Rufi N, Vigouroux C, Weissen-
bach J, Savasta S, Maassen JA, Trygstad O, Bogalho P,
Freitas P, Medina JL, Bonnicci F, Joffe BI, Loyson G, Panz
VR, Raal FJ, O'Rahilly S, Stephenson T, Kahn CR, Lathrop
M, Capeau J; BSCL Working Group.
Prevalence and risk fact f clinical diabeti lyneu-
2001 reva H.C anc risktac ors. ot climical Glabetic bo yq " Diabetes and Metabolism Barbosa AP, Medina JL, Ramos EP, Barros HP.
ropathy in a Portuguese primary health care population
Craniopharyngiomas. Clinicopathological aspects in different . Barbosa AP, Varela A, Carvalho D, Cerejo A, Pereira J,
2002 age groups Al ISR ReEn g Castro L, Vinha E, Monteiro M, Cruz J, Vaz R, Medina JL.
2002 Thyroid diseases during pregnancy Acta Medica Portuguesa Rile 0 L, Wae (€ M lines o Resivdiiuiaio L,
Marques L.
Van Maldergem, L; Magre, J; Khallouf, TE ;Gedde-Dahl,
T ; Delepine, M; Trygstad, O; Seemanova, E; Stephen-
son, T ; Albott, CS; Bonnici, F; Panz,VR; Medina, JL;
Genotype-phenotype relationships in Berardinelli-Seip congeni- . . Bogalho, P; Huet, F; Savasta, S; Verloes, A; Robert, JJ;
A2 tal lipodystrophy fonnalu i EdicallGenetis Loret, H; de Kerdanet, M;Tubiana-Rufi, N; Megarbane, A;
Maassen, J; Polak, M; Lacombe, D; Kahn, CR; Silveira,
EL; D'Abronzo, FH; Grigorescu, F; Lathrop, M; Capeau,
J; O'Rahilly, S
Cunha, M., Carvalho, D.; Freitas,P., Costa, A.R.,
2002 Polycystic ovary syndrome Arquivos de Medicina Bernardes,J.,Cunha,H., Nunes,A.,Limas,T.,
Ramos,J.,Medina,J.L., Oliveira,A.M.
., . .. Freitas,P., Melo,P.C, Marinho,R., Vinha,E., Guerra,F., Lima
2002 Mauriac’s Syndrome Arquivos de Medicina Reis, J.P.. Medina,J L.
Inhibins A and B: Physiologic characterization in long menstrual . .. Freitas, P., Cunha,M., Carvalho, D., Ramos,J.P., Lima,T.,
2003 Arquivos de Medicina ] - p
cycles Martinez-Oliveira, A., Medina, J.L.
2004 Clrcadlan energy intake evaluation of a group of office workers Acta Medica Portuguesa Setas CD, Pinhdo SC, Carvalho DM, Correia FC, Medina
in Porto dIL,
2004 Androgens and the aging male Arquivos de Medicina Monteiro, S., Castedo, J.L., Medina, J.L.
Prevalence of the metabolic syndrome: comparison between p q p ey .
2006 ATPIII and IDF criteria in a feminine population with severe Acta Medica Portuguesa Clomzeiia I Ppmhos L% L 7 PHTIE 8, Wt A, (Gt
. Iho D, Medina JL.
obesity
2007 Endocrine alterations and imuno-modulation on pregnancy Arquivos de Medicina Neves,C., Medina,J.L., Delgado, J.L.
2007 Craniopharyngioma: Same dangers, different age Endocrinologia y Nutricion Queiros, J., Magalhaes, A., Medina,J.L.
Reductfon of the cut-off of waist c1r9umference dpes not seem ) ) Stowtin, & Missaitn @i, As Fistas, B Cxmis, 5
2008 to modify the prevalence of metabolic syndrome in a population International Journal of Obesity . . . )
. . . Varela, A; Carvalho, D; Braga, D;Medina, JL.
with morbid obesity
Serum levels of aminotransferases and gamma-GT in obese . . Mesquita, J; Souto, S; Oliveira; Freitas, P; Varela, A;
2008 patients Lot Jonmeel @i Oty Correia, F; Carvalho, D; Medina, JL.
2008 8901al desnablht}{ and bamgrs to the accomplishment of the /Acin Miadfen Regngresn P91n1~105 R, C01?rela F, Faneca M, Ferreira J, Gongalves C,
dietary treatment in overweight women Pinhéo S, Medina JL.
2008 Thyroid diseases, dyslipidemia and cardiovascular pathology Revista Portuguesa de Cardiologia Neves C, Alves M, Medina JL, Delgado JL
2008 Graves’ Disease Arquivos de Medicina Neves,C., Alves,M., Delgado,J.L., Medina,J.L.
Psychological characteristics in an obese population assessed Cloaisin, [ Biilton, |15 00, 53 D Ok, EMTINE
2009 Y g . . pop Obesity and Metabolismo-Milan Coelho, R; De Almeida, MDV; Medina, JL; Galvao-Teles,
using psychometric self-evaluation A
2009 Post-partum thyroiditis Acta Medica Portuguesa Neves C, Alves M, Delgado L, Medina JL.
Correia, F; Pinhao, S; Poinhos, R; de Oliveira, BMPM; de
2009 Obstacles in dietary treatment of obesity Obesity and Metabolism-Milan Allingiia, WIDW (Vo @l A, WM Dirsts i ki,

JL (Medina, Jose Luis); Galvao-Teles, A (Galvao-Teles,
Alberto)
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Ano de ,
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Publicacio
A randomized double-blind study comparing the efficacy and G Cin J'L 1D T, (il 12 Cflrvalhelro I, oty

2009 safety of orlistat versus placebo in obese patients with mild to ~ Revista Portuguesa de Cardiologia LG, @utsiatio L, Wl Q) Lilethinn L, Wolns I, Wiz
moderate hypercholesterolemia JS, Pereiraa MC, Polénia J, Portugal J, Raimundo A, Ruas

yp A, da Silva PM, Vasconcelos C, Reis JL, Teles AG.

2009 4Is glycem19 opt{mlzatlon ST it FEvent M piiy Louvain Medical Conference Paper Buysschaert,M., Medina, J.L.
in type 2 diabetics?

2010 Laboratorial diagnosis of Cushing's syndrome Acta Medica Portuguesa Alves M, Neves C, Medina JL.

Interrelations between insulin resistance, lipid profile, and Wiarves, €5 Allves, I IRaeiten, Wi a1 [Ralinres,

2010 . - . . R > e Endocrine Journal C; Guimaraes, C; Ramos, JP; Carvalho, D; Delgado, L;
inflammation in patients with autoimmune thyroiditis . .

Medina, JL;

2010 Thyroid function and cardiovascular risk factors in patients with Endocrine Journal Neves, C; Alves, M; Pereira, M; Ramalho, R; Palmares, C;
autoimmune thyroiditis Guimaraes, C; Carvalho, D; Delgado, L; Medina, JL;

2010 Diabetic ketoacidosis: Retrospective study of the patients admit- Endocrine Journal Mesquita, JM ; Alves, ML; Varela, AM; Rodrigues, EG;
ted to the Endocrinology Departmentof Sao Joao Hospital Neves, C; Guerra, MF;Medina, JL;

2010 Casuistic revision of Wolfram Syndrome in Sao Joao Hospital, Endocrine Journal Alves, ML; Campos, T; Loureiro, I; Espinheira, C; Costa,
Portugal C; Correia, C; Neves, C; Fontoura, M; Medina, JL;

2010 Symptomatlc primary hyperparathyroidismiassociatediith Endocrine Journal Alves, M; Neves, C; Carvalho-Braga, D; Medina, JL;
ectopic parathyroid glands

2010 Hydatidiform mole and hyperthyroidism Endocrine Journal Alves, M; Neves, C; Carvalho-Braga, D; Medina, JL
Fat mass ratio: an objective tool to define lipodystrophy in HIV- . . Freitas P, Santos AC, Carvalho D, Pereira J, Marques R,

2o -infected patients under antiretroviral therapy Uorsie] @i CliTtes] DEmeliemsisy Martinez E, Sarmento A, Medina JL.

Thyroid Function, Lipid Profile, Insulin Resistance, Neves, C; Ramalho, R; Guimaraes, C; Beltrao, M; Alves,

2010 Homocysteine and High Sensitivity C-Reactive Protein Endrocine Reviews M; Pereira, M; Carvalho, E; Pimentel, I; Palmares, C;
in Patients with Autoimmune Thyroid Disease Ramos, JP; Carvalho, D; Delgado, L; Medina, JL

5 . . . Bega A, Egipto P, Carvalho D, Correia F, Oliveira B,

2010 Nitrogen balance assessment in burn patients Acta Medica Portuguesa Rerititoss A, A J, Mt L.
Dyslipidemia in renal disease: causes, consequences and

2010 ysip LSS qu Endocrinologia y Nutricion Mesquita J, carvalho A, Medina JL.
treatment

2010 Trauma and the endocrine system Endocrinologia y Nutricion Mesquita J, Varela A, Medina JL.

2010 Diagnosis and Treatment of late-onset Hypogonadism Arquivos de Medicina Alves,M., Neves,C., Medina,J.L.

2010 Diabetes, insulin and cancer Louvain Medical Conference Paper Buysschaert,M., Medina, J.L.

2011 Preventl_on ) R s ey PRI Gif 7P 2 e European Journal of Clinical Pharmacology Souto SB, Souto EB, Braga DC, Medina JL.
tes mellitus (T2DM)

2011 lntra-gastrlc z?nd safe balloon but there are indications and At e Peimgres Medina, JL (Medina, Jose Luis)
contraindications
Impact of Lipodystrophy on the prevalence and components of . . Freitas, P; Carvalho, D; Souto, S; Santos, AC; Xerinda, S;

2Cll metabolic syndrome in HIV-infected patients BRIGIn CetouslDicascs Marques, R; Martinez, E; Sarmento, A; Medina, JL;

. . .. Freitas P, Carvalho D, Santos AC, Mesquita J, Correia F,

2011 Az quody fat. composition disturbances by bioimpe- Journal of Endocrinological Investigation ~ Xerinda S, Marques R, Martinez E, Sarmento A, Medina
dance analysis in HIV-infected adults I

2011 Thyroid associated orbitopathy Acta Medica Portuguesa Alves M, Neves C, Carvalho D, Medina JL.

2011 Continuous subcutaneous insulin infusion Acta Medica Portuguesa Balse? LA Wi € Al B, IRGicien I, Clmomlim [0

Medina JL.

2012 L::l}t’i(:li]ss tirSOSS};}(;SiZ?et:iej/Eﬁ :?i]v}[lasieszlue(r)léz ()HfI Vl_l‘nges?fi(iistur— BMC Infectious Diseases Lt > Clwralite D), St AXC, Wifestmilen Jf IMEstas WAL
p . . . gnp g Madureira AJ, Martinez E, Sarmento A, Medina JL
bances and insulin resistance

2012 Central/Peripheral Fat Mass Ratio Is Associated with Increased Journal of Clinical Hypertension Freitas P, Carvalho D, Santos AC, Madureira AJ, Xerinda
Risk of Hypertension in HIV-Infected Patients YP S, Martinez E, Pereira J, Sarmento A, Medina JL.

2012 Prevalence of obesity and its relationship to clinical lipodystro- Journal of Endocrinological Investigation Freitas P, Carvalho D, Santos AC, Matos MJ, Madureira
phy in HIV-infected adults on anti-retroviral therapy 2 g AJ, Marques R, Martinez E, Sarmento A, Medina JL

" ] - Global Health Perspectives in Prediabetes ]
2014 Diagnosis and Definition ol Dt Piovanien sk Clmiias Buysschaert, M., Preumont,V., Medina, J.L., Bergman, M.
2014 Graves' Disease and Cardiovascular Risk Factors Endocrine Reviews Wiaves, (5 iz, (M Seitile, O i, €5 e
na, JL; Delgado, L; Carvalho, D;

2014 Autoimmune Thyroiditis, Subclinical Hypothyroidism and Endocrine Reviews Neves, C; Esteves, CM; Sokhatska, O; Palmares, C; Medi-
Cardiovascular Risk Factors na, JL; Delgado, L; Carvalho, D;

2014 Adipokines, hormones related to body composition, and insulin BMC Infectious Diseases Freitas P, Carvalho D, Santos AC, Madureira AJ, Martinez
resistance in HIV fat redistribution syndrome E, Pereira J, Sarmento A, Medina JL.

2014 Carotid intima media thickness is associated with body fat BMC Infectious Discases Freitas P, Carvalho D, Santos AC, Madureira AJ, Martinez
abnormalities in HIV-infected patients E, Pereira J, Sarmento A, Medina JL.

2015 Prediabetes and associated disorders Endocrine Buysschaert M, Medina JL, Bergman M, Shah A, Lonier J.
Subclinical Hypothyroidism, autoimmune thyroiditis and . . Pereira, T.A., Neves,C., Esteves,C., Carvalho,D.,

2015 cardiovascular risk factor Arquivos deMedicina Delgado,L.,Medina, J.L.

. . .. Barreira, J.F, Neves., C., Esteves, C., Delgado, L., Medina,

2015 Postpartum thyroiditis Arquivos de Medicina J.L..Carvalho, D.

2015 Immunological changes and tyroid function during pregnancy St il Mg Barreira, J.F, Neves., C., Esteves, C., Delgado, L., Medina,

and potpartum period

J.L.,Carvalho, D.




Barbosa MFC / Rev Port Endocrinol Diabetes Metab. Ahead of Print 67

ANEXO B. Publicagoes Cientificas. (Continuagao)

Ano de .
. . Titulo Fonte Autores
Publicagao
Do hypoglycemic treatments show collateral cardiovascular . . .
208 effects? The state of the art as of March 2015? Couzenittdical Buysschacb TRt nally
2016 E;%?;E:;SS (andiCuzEentiContopersicaOfDiabeteslnd Current Diabetes Reviews Buysschaert M, Medina JL, Buysschaert B, Bergman M.
Reducing the prevalence of dysglycemia: is the time ripe to test Bergman M, Jagannathan R, Buysschaert M, Medina JL,
2017 the effectiveness of intervention in high-risk individuals with Endocrine Sevick MA, Katz K, Dorcely B, Roth J, Chetrit A, Dankner
elevated 1 h post-load glucose levels? R.
Evaluation of the Interrelationships between Thyroid Function, Revista Portuguesa de Endocrinologia Carujo, A; Neves, C; Neves, JS; Oliveira, SC; Sokhatska,
2017 Autoimmunity, Insulin Resistance and Lipid Profile in Graves' . g . s O; Esteves, C; Pereira, M; Medina, JL; Delgado, L;
. Diabetes e Metabolismo
Disease Carvalho, D;
Cardiovascular Risk Factors in Patients with Autoimmune Revista Portuguesa de Endocrinologia Cl'mh'a, CA'; NG, C;.Neve§, IR 'Ohvel'ra, SC;' Sokhatska,
2017 e ¥ . O; Dias, C; Esteves, C; Pereira, M; Medina, JL; Delgado,
Thyroiditis Diabetes e Metabolismo K X
L; Carvalho, D;
2018 The 1—h}post—load plasma glucose as a novel biomarker for Atn Dl Jagannathan R, Buysschaert M, Medina JL, Katz K, Mus-
diagnosing dysglycemia leh S, Dorcely B, Bergman M.
Lessons learned from the 1-hour post-load glucose level during Bergman M, Jagannathan R, Buysschaert M, Pareeck M,
2018 OGTT: Current screening recommendations for dysglycaemia  Diabetes/Metabolism Research and Reviews Olsen MH, Nilsson PM, Medina JL, Roth J, Chetrit A,
should be revised Groop L, Dankner R.
Petition to replace current OGTT criteria for diagnosing pre- BergmanhM, Man;o M’ Bt G’l Da;}kger i Pareel; Wi
2018 diabetes with the 1-hour post-load plasma glucose > 155 mg/dl  Diabetes Research and Clinical Practice ey R’ Cliginl A Abdu Gl R, Il T W,
(8.6 mmol/L) - Olsen MH, Nilsson PM, Medina JL, Roth J, Groop L, Del
. Prato S, Raz [, Ceriello A.
Bergman M, Abdul-Ghani M, DeFronzo RA, Manco M,
Sesti G, Fiorentino TV, Ceriello A, Rhee M, Phillips LS,
. . L . .. . Chung S, Cravalho C, Jagannathan R, Monnier L, Colette
2020 Review of methods for detecting glycemic disorders Diabetes Research and Clinical Practice C. Owens D, Bianchi C, Del Prato S, Monteiro MP, Neves
JS, Medina JL, Macedo MP, Ribeiro RT, Filipe Raposo J,
Dorcely B, Ibrahim N, Buysschaert M.
. . . . . The Journal of Clinical Endocrinology and Bergman M, Abdul-Ghani M, Neves JS, Monteiro MP,
2020 Pitfalls of HbAlc in the Diagnosis of Diabetes Metabolism Medina JL, Dorcely B, Buysschaert M.
Cardiovascular Risk factors, Autoimmunity, and Insulin Resis-  Revista Portuguesa de Endocrinologia IAgmeTe, CIk Nevesf & Neves', J.S; Ol .SC;
2020 . e X . Sokhatska, O; Pereira, M; Oliveira, A; Medina, JL; Delga-
tance in Graves' disease Diabetes e Metabolismo
do, L; Carvalho, D;
Lipid Profile, Insulin Resistance and Cytokines Evaluation in ~ Revista Portuguesa de Endocrinologia Go?calves, U Néves, C; Peg.o, F.; Neves,.JS; O.l 1ve1ra,.
2020 ] 2R g 3 g SC; Sokhatska, O; Pereira, M; Oliveira, A; Medina, JL;
Autoimmune Thyroiditis Patients Diabetes e Metabolismo
Delgado, L; Carvalho, D;
. . . . Pina, A.F, Patarrdo; R.S,Ribeiro; R.T., Penha-Gongal-
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Foi presidente da Sociedade Portuguesa para o Estudo da Obesida-
de de 1998 a 2000. Um especial destaque para a Associa¢do Luso-
-Galaica de Endocrinologia, Diabetes ¢ Metabolismo, da qual foi
fundador e presidente e para o Mediterranean Group for the Study
of Diabetes, do qual foi membro da direcdo de 1992 até 2000 e
coordenador em Portugal do forum Luso-espanhol. (ANEXO C-
Revistas, Sociedades Cientificas ¢ Comissdes)

Teve uma importante participacao em jaris de prémios cientifi-
cos: vogal do Juri do Prémio Ernesto Roma (1982 e 1986), vogal do
Jari do Prémio Eurico Pais (1987).!" Foi presidente de Juris Nacio-
nais, nomeadamente do Grau de Consultor da Carreira Médica Hos-
pitalar e do Prémio/Bolsa Diabetes, atribuidos pelo INFARMED.

7. A vertente humana do Professor José Luis Medina

Um homem acessivel, amigo do amigo, aberto as pessoas,

com uma postura de dedica¢do e grande bondade para com os
outros. Era exigente, de pensamento complexo e conhecido pelo
seu sentido de humor e por adorar contar anedotas.

Sobretudo apds a reforma, montou o cavalete e as telas e de-
dicou-se a pintura.

De igual modo, sempre apreciou a leitura, sobretudo os auto-
res classicos portugueses, gostava de musica classica e cinema.

Adorava fazer caminhadas e dar passeios em familia. Era uma
pessoa muito presente, que adorava ter a familia reunida. Tinha as
suas brincadeiras com os filhos e com as netas, que adorava. Can-
tavam musicas, contavam historias e discutiam questdes culturais.
Tinha o habito de partilhar, regularmente, pequenos excertos, pa-
lavras sabias ou conselhos por e-mail com os filhos.

Evidenciava uma grande paixao pelo Futebol Clube do Porto
e gostava de praticar golf. O desporto que mais gostava de ver na
televisdo era o ciclismo.
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ANEXO C. Revistas, Sociedades Cientificas € Comissdes.

Pertenceu aos Corpos Editoriais ou ao Conselho Cientifico das seguintes revistas médicas:

Arquivos de Medicina;

Atheroma;

Avances en Diabetologia - “Organ de expression de la Sociedad Espafiola de Diabetes”;
Boletim da Sociedade Portuguesa de Diabetologia;

Boletim da Sociedade Portuguesa das Doengas Osseas e Metabdlicas;

Cadernos de Endocrinologia do Noticias Médicas, nomeadamente como coordenador;
Educacao Médica;

Endocrinologia, Metabolismo e Nutrigao;

Geriatria;

Giornale italiano di Patologia Clinica;

Jornal Clinico “Comportamento alimentar e nutri¢do”;

Noticias Médicas (Médico Pratico);

Revista Portuguesa de Nutri¢ao;

Revista Portuguesa de Reumatologia e Patologia Osteoarticular;

Revista de Alimentagdo Humana,

Revista “A Razdo”;

Jornal do Diabético, nomeadamente como diretor;

Revista Acta Médica Portuguesa;

Foi membro das seguintes Sociedades Cientificas:

Sociedade Portuguesa de Medicina Interna;

Sociedade Portuguesa de Endocrinologia;

Sociedade Portuguesa de Diabetologia;

Sociedade Portuguesa de Endocrinologia, Diabetes e Metabolismo;
Sociedade portuguesa para o Estudo da Obesidade;

Sociedade Portuguesa de Endocrinologia Pediatrica;

Sociedade Portuguesa de Andrologia (De 1984 até 1996 como relator do Conselho Fiscal);

Sociedade Portuguesa de Pediatria;

Sociedade Portuguesa de Medicina do Trabalho;

Sociedade Portuguesa das Doengas Osseas Metabélicas (SPODOM);
Sociedade Portuguesa de Ciéncias da Nutri¢do e Alimentagao;
Sociedade das Ciéncias Médicas de Lisboa;

Associagdo Luso-Galaica de Endocrinologia, Diabetes e Metabolismo;
Sociedade Ibero-Americana de Osteologia e Metabolismo Mineral;
American Diabetes Association;

Diabetic Education Study Group (DESG - EASD);

European Association for the Study of Diabetes (EASD);

Endocrine Society (USA);

Growth Hormone Research Society;

International Diabetes Federation;

Mediterranean Group for the Study of Diabetes;

Foi membro das seguintes Comissdes:

Comissdo Nacional de acompanhamento do Programa Nacional da Diabetes da Diregéo Geral da Saude;

Comissdo Nacional para a normalizagdo da Hormona do Crescimento do Ministério da Satde, da qual foi presidente;

Grupo de trabalho sobre indicagdes terapéuticas da Hormona do crescimento da Hormona do Crescimento do adulto;

Comissdo Consultiva do Servigo de Satde e de Desenvolvimento humano da Fundagdo Calouste Gulbenkian;

Comissdo Cientifica do Observatorio Nacional da Diabetes (Sociedade Portuguesa de Diabetologia);

Comissdo Conjunta entre o Programa Nacional da Diabetes), a Associagdo Protetora dos Diabéticos em Portugal ¢ a Sociedade Portuguesa de Diabetologia, na apresentagdo do Programa
de Atividades do Observatorio Nacional da Diabetes, grupo parlamentar da Assembleia da Republica;

Comissdo Nacional de Farmacia e Terapéutica (subcomissio de terapéutica da Diabetes- terapéutica oral);

Comissdo Nacional de elaboragao do Regulamento do Colégio da especialidade de Endocrinologia-Nutrigao da Ordem dos Médicos;

Comissdo de Estudo dos antidiabéticos orais do INFARMED;

Gostava muito de viajar, tendo como viagens de referéncia o
Japao, os EUA ¢ a Australia.

O Professor deixou uma marca fortemente positiva em todos
com quem viveu. E recordado como alguém muito apaixonado
por tudo quanto fazia.

Reflexio

O Professor José Luis Medina teve uma carreira vasta e com-
pleta em diversas dimensoes.

Como Docente, conseguia conciliar uma enorme boa disposi¢ao,
com exigéncia na qualidade da pratica médica. Passava uma imagem
de excelente clinico, langando sempre pistas aos seus alunos para o in-
teresse da investigagdo. Foi Professor Catedratico Jubilado da FMUP.

Ao nivel da carreira clinica, ¢ indubitavelmente uma das
personalidades mais importantes da Endocrinologia Portuguesa.
Pela sua enorme curiosidade, sempre esteve atento aos avancos
cientificos e procurou estar permanentemente atualizado sobre
as melhores praticas médicas e a evidéncia mais recente. Como
médico, era extremamente dedicado aos doentes e as suas preocu-

pacdes, ndo s6 de uma perspetiva médica, como pessoal. Sempre
acreditou que conhecendo melhor o contexto pessoal e familiar,
social e ambiental, em que os doentes estao inseridos, estaria mais
capacitado para os tratar. Possuia uma enorme capacidade de rela-
cionamento e empatia com os doentes, com os seus pares €, ainda,
com outros profissionais de satide, nomeadamente enfermeiros,
nutricionistas, psicélogos, farmacéuticos. Foi um grande dina-
mizador da Endocrinologia Portuguesa, transformando o Servi¢o
numa escola de formagao de especialistas e abrindo caminho para
a sua formacao alargada. Desta forma, teve um forte contributo
para a criagdo de uma rede de Endocrinologia na zona Norte. No
trabalho, ¢ realgada a preocupag@o em conhecer e aprender com
pessoas experientes, mas também a enorme capacidade de acolhi-
mento dos mais novos. Sempre procurou transmitir ensinamentos,
dicas e sugestdes de boa pratica clinica.

Desde sempre demonstrou um forte interesse pela investiga-
¢do, tendo publicado mais de 200 trabalhos cientificos. Foi mem-
bro do Conselho Editorial de varias revistas, ndo s6 nacionais,
como também internacionais e Presidente das trés principais so-
ciedades portuguesas de referéncia na Endocrinologia: a Socie-
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dade Portuguesa de Endocrinologia, Diabetes ¢ Metabolismo, a
Sociedade Portuguesa para o Estudo da Obesidade e a Sociedade
Portuguesa de Diabetologia.

Conclusao

José Luis Medina Vieira ¢ uma personalidade singular na Me-
dicina Portuguesa, sendo uma referéncia na area da Endocrino-
logia e um exemplo para os especialistas da area. Edificou um
importante legado na FMUP e em todas as areas nas quais se en-
volveu. Deixou em todos a marca de um excelente profissional e
de uma pessoa com excelente disposigao e alegria de viver.

Contributorship Statement / Declarag¢io de Contribuicio:

Barbosa, MC: Pesquisa de literatura e escrita do texto.

Ferraz, AR; Carvalho, DC: Revisdo critica.

Ferraz, AR; Carvalho, DC; Ramos, LP: Revisdo critica e
aprovacao final.

Todos os autores aprovaram a versao final.

Responsabilidades Eticas

Conflitos de Interesse: Os autores declaram nao possuir conflitos
de interesse.

Suporte Financeiro: O presente trabalho ndo foi suportado por
nenhum subsidio o bolsa ou bolsa.

Proveniéncia e Revisao por Pares: Ndo comissionado; revisdo
externa por pares.

Ethical Disclosures

Conflicts of Interest: The authors have no conflicts of interest
to declare.

Financial Support: This work has not received any contribution
grant or scholarship.

Provenance and Peer Review: Not commissioned; externally
peer reviewed.

References / Referéncias

1. Medina JL. Curriculum Vitae. Porto: Faculdade de Medicina do Porto; 1987

2. Medina JL. Ascaris lumbricoides; Echinococcus granulosus; Fasciola
hepatica). [Dissertacdo para Ato de Licenciatura apresentada a Faculdade
de Medicina do Porto]. Porto: FMUP; 1988.

3. Faculdade de Medicina do Porto. Termos de posse e de aceitagdo de
nomeagao de pessoal docente e ndo docente (1914-1973) - Termo de posse
de 1969. Porto: FMUP; 1969.

4. Faculdade de Medicina do Porto. Série Livros de cadastro de pessoal-
Percurso Profissional na Universidade do Porto do professor José Luis
Medina Vieira. Porto: FMUP; 1988.

5. Faculdade de Medicina do Porto. Termos de posse e de aceitagdo de
nomeagao de pessoal docente e nao docente (1914-1973) - Termo de posse
de 1972 Porto: FMUP; 1972.

6. Medina JL. Dissertagdo de Candidatura ao grau de Doutor apresentada a
faculdade de medicina da universidade do Porto: Contribui¢ao para o estudo
da les@o do sistema nervoso autonomo em diabéticos

7. Faculdade de Medicina do Porto. Relatorios Curriculares de professores
associados: Relatorio das Atividades desenvolvidas no quinquénio 1992-
1996. Porto: FMUP; 1997

8. Diario do Governo n.° 189/1972, 1° Suplemento, Série I de 1972-08-14.
(Decreto-Lei n°301/72)

9. Sigarra.up.pt (Homepage da internet). FMUP, Noticias, Jubilagdo do
Professor Doutor Luis Medina [consultado em 4/02/2023]. Disponivel em:
https://sigarra.up.pt/fmup/pt/noticias_geral.ver noticia?p nr=1783

10. Diario do Governo n.° 257/1973, Série I de 1973-11-03 (N° 2 do Art® n°
61 — Portaria 760/73)

11. Arquivo do Centro Hospitalar e Universitario do Sdo Jodo

12. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
research (COREQ): a 32-item checklist for interviews and focus groups. Int
J Qual Health Care. 2007; 19: 349-57.



70

Rev Port Endocrinol Diabetes Metab. Ahead of Print

> de Endocrinologia, Diabetes € Metabolismo

SPEDM

Revista Portuguesa

www.spedmjournal.com

Artigo Revisao

Subclinical Thyroid Dysfunction and Cardiovascular Disease

Inés Mariana Lourengo®”,

@ CrossMark

Joana Correia-Chaves®”, Ana Rita Leite*®, Marta Borges-Canha®,

Madalena Von-Hafe*<, Catarina Vale™‘, Adelino Leite-Moreira®, Jodo Sérgio Neves**

“Cardiovascular R&D Centre — UnlC@RISE, Department of Surgery and Physiology, Faculty of Medicine of the University of Porto, Porto, Portugal.
" Department of Endocrinology, Diabetes and Metabolism, Centro Hospitalar Universitario de Sdo Jodo, Porto, Portugal.

< Department of Pediatrics, Centro Hospitalar Universitario de Sdo Jodo, Porto, Portugal.

4 Department of Internal Medicine, Centro Hospitalar Universitario de Sdo Jodo, Porto, Portugal.

¢ Department of Cardiothoracic Surgery, Centro Hospitalar Universitario Sdo Joao, Porto, Portugal.

“Equally contributing authors

INFORMACAO SOBRE O ARTIGO

Historial do artigo:

Received/ Recebido: 2023-04-26
Accepted/Aceite: 2023-07-10
Publicado / Published: 2023-10-18

© Autor (es) (ou seu (s) empregador (es)) e
Revista SPEDM 2023. Reutilizagao permitida
de acordo com CC BY-NC. Nenhuma
reutilizagdo comercial.

© Author(s) (or their employer(s)) and SPEDM

Journal 2023. Re-use permitted under CC BY-NC.

No commercial re-use.

Keywords:

Cardiometabolic Risk Factors,;
Cardiovascular Diseases,
Heart Disease Risk Factors;
Heart Failure;

Thyroid Diseases,

Thyroid Hormones.

Palavras-chave:

Doengas Tiroideias;

Doengas Cardiovasculares;

Fatores de Risco Cardiovasculares;
Hormonas Tiroideias;

Insuficiéncia Cardiaca;

Fatores de Risco Cardiometabolico.

" Autor Correspondente / Corresponding Author.

ABSTRACT

Thyroid hormones are intricately related to the cardiovascular system. Therefore, it is expected that
thyroid dysfunction, including subclinical thyroid disorders, significantly impacts the cardiovascu-
lar system, contributing to both cardiovascular and all-cause mortality.

Subclinical hyperthyroidism, defined by low or undetectable levels of serum thyroid-stimulating
hormone with free triiodothyronine and thyroxine concentrations within the reference range, has
been linked to an increased risk of hypertension, atrial fibrillation, coronary artery disease, endothe-
lial dysfunction, and thromboembolic events.

Subclinical hypothyroidism, defined as increased serum thyroid-stimulating hormone in the pres-
ence of normal circulating free triiodothyronine and thyroxine levels, is associated with increased
prevalence of cardiovascular-associated risk factors, such as hypertension and obesity, as well as
low levels of high-density lipoprotein. It also increases the risk for atherosclerosis and myocardial
infarction.

The prognosis of heart failure is known to be adversely impacted by both subclinical thyroid dys-
functions. Subclinical hyperthyroidism appears to increase the risk of acute heart failure, possibly by
incrementing the risk of arrhythmias, such as atrial fibrillation. In turn, subclinical hypothyroidism
has been associated with the development of heart failure in patients with and without underlying
heart disease.

Although treatment of these subclinical thyroid dysfunctions could be beneficial and alter the course
of several cardiovascular diseases, its benefit on cardiovascular risk and mortality remains unclear.
There is still no clear evidence to support an undeniable benefit of treatment of subclinical hypothy-
roidism or hyperthyroidism.

Disfunc¢éao Tiroideia Subclinica e Doenca Cardiovascular

RESUMO

As hormonas tiroideias encontram-se intrinsecamente relacionadas com o sistema cardiovascular,
pelo que ¢ expectavel que as disfun¢des da fungdo tiroideia, incluindo as disfungdes subclinicas da
tiroide, tenham um impacto significativo no sistema cardiovascular, contribuindo para a mortalidade
de causa cardiaca e por todas as causas.

O hipertiroidismo subclinico, definido por concentragdes séricas diminuidas ou indetetaveis de hor-
mona estimuladora da tiroide e valores séricos normais das hormonas tiroideias, parece associar-se a
um risco acrescido de hipertensdo arterial, fibrilhacdo auricular, doenca arterial coronaria, disfuncao
endotelial e eventos tromboembdlicos.
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O hipotiroidismo subclinico, definido por concentragdes séricas aumentadas de hormona estimu-
ladora da tiroide e valores séricos normais das hormonas tiroideias, esta associado a um aumento
da prevaléncia dos fatores de risco cardiovasculares, tais como hipertensao e obesidade, bem como
niveis diminuidos de lipoproteina de alta densidade. O hipotiroidismo subclinico também se associa
ao aumento do risco de aterosclerose e de enfarte agudo do miocardio.

Além disso, o prognoéstico de insuficiéncia cardiaca podera ser prejudicado por ambas as disfun-
¢oes subclinicas da tiroide. O hipertiroidismo subclinico parece aumentar o risco de insuficiéncia
cardiaca aguda, possivelmente pelo aumento do risco de arritmias, tais como a fibrilhac@o auricular.
Por sua vez, o hipotiroidismo subclinico tem sido associado ao desenvolvimento de insuficiéncia
cardiaca em doentes com e sem doenca cardiaca subjacente.

Embora o tratamento destas disfungdes subclinicas da tiroide possa ser benéfico e alterar o curso de
varias doengas cardiovasculares, o seu beneficio sobre o risco cardiovascular e a mortalidade per-
manece pouco claro. Ainda ndo ha evidéncia clara que sustente um beneficio inegavel do tratamento

em doentes com hipotiroidismo ou hipertiroidismo subclinico.

Introduction

It is widely recognized that the thyroid function is intricately
related with the cardiovascular system.'” Likewise, thyroid dys-
function, including subclinical thyroid disorders, and cardiovas-
cular diseases (CVDs) are highly correlated.*”

Subclinical thyroid dysfunction comprises both subclinical
hypothyroidism (SHypo) and subclinical hyperthyroidism (SHy-
per) and presents as altered serum levels of thyroid stimulating
hormone (TSH), elevated or decreased, respectively, but levels of
thyroxine (T4) and triiodothyronine (T3) within their respective
reference ranges.’

Given the high prevalence and clinical relevance of both sub-
clinical thyroid dysfunction and CVDs, we aim to highlight the
pathophysiological and clinical links between both entities.*

SHypo is defined as increased serum TSH in the presence of
normal circulating free T4 and T3 levels and comprises two cat-
egories regarding TSH levels: mild SHypo which presents with
mildly increased TSH (above upper reference limit to 10.0 mIU/L)
and severe SHypo with severely increased TSH (>10 mIU/L).”
Usually, it is an asymptomatic condition. If present, symptoms
are similar though less evident than those observed in overt hy-
pothyroidism. It is a common disorder, with a prevalence ranging
from 4% to 15% in the general population and up to 20% among
women aged over 60 years, especially those with a positive thy-
roid autoimmunity and/or rich diet iodine intake.® !" Raposo et al
estimated a prevalence of 2.7% of mild SHypo and 0.6% of severe
SHypo in the Portuguese population, both being more common
among women.’

Elevated TSH levels are believed to have the same aetiology
as overt hypothyroidism, Hashimoto’s thyroiditis being the most
common cause. Another cause could be a slight decrease in thy-
roid function in the elderly which leads to slightly higher TSH
levels that tend to increase with age, even in the absence of thyroid
disease.'""?

SHyper can be defined as persistently low levels of serum TSH
with free T3 and T4 concentrations within the reference range.
SHyper comprises two categories according to its severity: grade
1 when low levels of serum TSH are detected (0.1 mIU/L to below
the lower reference limit), and grade 2, when serum TSH is very
low or undetectable (<0.1 mIU/L).” This condition is common in
the general population and its frequency is variable, depending on
sex, age, and iodine intake. It is particularly common in elderly
patients, affecting 10%-15% in patients over 65 years of age.®!*1
Raposo et al estimated a prevalence of 0.8% of SHyper grade 1
and 0.6% grade 2 among Portuguese people.’

SHyper may be caused by endogenous or exogenous factors,
such as multinodular goiter, thyroid adenomas or treatment with

levothyroxine (LT4) in doses used to suppress TSH in differenti-
ated thyroid cancer.'®!” SHyper is often asymptomatic and, there-
fore, this diagnosis is usually made incidentally through the detec-
tion of alterations in screening exams.®

Methods

The search strategy used for this review article was to search
PubMed with the terms “Thyroid Hormones”, “Thyroid Diseas-
es”, “Subclinical Thyroid Disorders”, “Cardiovascular Diseases”,
“Cardiovascular Risk Factors”, “Heart Failure”, “Cardiometa-
bolic Risk Factors” and combinations of these terms. We selected

original and review articles published in English.
Thyroid Hormones Physiology

The main thyroid hormones (THs) consist of T4 and T3 and
are produced by the thyroid gland, which takes part in a self-regu-
latory circuit called the hypothalamic-pituitary-thyroid axis.'*'® *
The thyroid gland releases THs mostly as T4, which is de-iodinat-
ed peripherally to T3 via deiodinases type I and II or transformed
irreversibly into inactive isomers such as reverse T3 and 3,3-dii-
odothyronine (T2) by deiodinase type II1.'%!%2!

THs regulate major basal metabolic pathways and almost every
tissue in the body has thyroid hormone receptors (TRs). THs main
effects at the genomic level are mediated by nuclear TRs, that are
closely associated with chromatin and bind to THs with high af-
finity and specificity. The receptors consist of intracellular DNA
binding proteins that bind to T3 with a higher affinity than T4,
making T3 twenty times more potent than T4. These hormones
are lipophilic and circulate in the body mostly bound to transporter
proteins. After binding to the receptor, they form hormone-receptor
complexes and bind to thyroid hormone response elements (TREs)
in the regulatory regions of target genes, modulating essential func-
tions in growth, development, and metabolism of several tissues.
TREs are considered ligand-regulatable transcription factors as they
bind to THs and DNA to regulate transcription.'®*2!->

Thyroid Hormones and the Cardiovascular System

THs act on the heart through genomic and nongenomic effects
mostly mediated by T3.** The effects of T3 in the heart appear
through the action of TRs, specifically the alfa isoform (TRa),
which is the main TR isoform present in this organ. THs lead to
physiologic hypertrophy and have positive ionotropic, chrono-
tropic and lusitropic effects.'***?7 At a vascular level, most effects
of THs are mediated through non-genomic pathways.”*
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Genomic effects

Evidence suggests that T3 regulates the calcium concentration
in cardiomyocytes through the upregulation of sarcoplasmic retic-
ulum calcium-activated ATPase 2 (SERCA2a), which lowers the
intracellular concentrations of Ca*" by pumping this ion into the
sarcoplasmic reticulum during diastole.”*?” In turn, T3 promotes
the downregulation of phospholamban, enhancing the velocity
of myocardial relaxation.”** Additionally, T3 affects multiple
ion channels including Na*/K* ATPase, Na*/Ca*" exchanger, and
voltage-gated K* channels (Kv1.5, Kv4.2, Kv4.3).” It has been
described that T3 promotes signalling pathways which alter gene
expression leading to cardiac hypertrophy through the increase of
adenosine triphosphatase (ATP), SERCA2a, upregulation of myo-
sin heavy chain a gene (MHCoa) and downregulation of MHC
gene expression.”’ The increase of atrial natriuretic peptide (ANP)
and decrease of protein kinase C (PKC) both lead to physiologic
cardiac hypertrophy as well. Additionally, f1 adrenergic receptor
is positively regulated by T3 leading to its inotropic and chrono-
tropic cardiac effects.”’*’

Non-genomic effects

Thyroid hormones also act through nongenomic mechanisms,
producing faster effects on cardiac inotropism and chronotropism.
This is achieved through the promotion of acute phosphorylation
of phospholamban, mediated by intracellular kinase pathways,
leading to the attenuation of its inhibition of SERCA2a.”’

Additionally, THs have important effects on the vascular sys-
tem. T3 reduces peripheral vascular resistance through activation
of phosphatidylinositol 3 kinase (PI3K)/ serine/threonine-protein
kinase (AKT) signaling pathways inducing endothelium-derived
nitric oxide (NO) synthase phosphorylation, therefore increasing
NO production.?303!

T3 downregulates angiotensin II type 1 receptor mRNA ex-
pression at both transcriptional and posttranscriptional levels,
further promoting vascular relaxation.”” Evidence suggests that
T3 contributes to angiogenesis and augments the density of small
arterioles, including coronary arterioles.”*

The cardiovascular system is sensitive to small and persistent al-
terations of THs concentrations, such as those present in subclinical
thyroid dysfunction. It is therefore expected that these conditions
would lead to significant changes in cardiovascular homeostasis.'

The Impact of Thyroid Hormones on Cardiovascular Risk
Factors

Regulation of body weight

THs are important regulators of food intake, adiposity as well
as lipid and glucose metabolism, and therefore have an impact
in energy expenditure and body weight. There is a bidirectional
relationship between THs and weight changes as both influence
one another.”

Hypothyroidism and SHypo are associated with higher body
mass index and obesity. SHypo is also associated with metabolic
syndrome (MetS).”** Moreover, SHypo seems to be an independ-
ent predictor of NASH and NASH-related advanced fibrosis
among patients with non-alcoholic fatty liver disease (NAFLD).*
On the other hand, in hyperthyroid patients, enhanced energy ex-
penditure and weight loss is usually seen.*

Obesity impacts the hypothalamic-pituitary-thyroid axis and
is associated with impaired thermogenesis and insulin tolerance.™
The latter leads to hyperleptinemia which enhances TSH secre-
tion. TSH promotes the differentiation of adipocytes and contrib-
utes to the maintenance of obesity. Obese patients have increased
levels of inflammatory cytokines which lead to a reduction in
iodide uptake and could lead to morphological alterations in the
thyroid gland.®

Lipid metabolism

THs largely influence lipid metabolism by the regulation of
cholesterol synthesis and degradation, through the activity of es-
sential enzymes. THs act on the liver, mainly on TRf-1, enhanc-
ing the expression of the sterol response element-binding protein 2
(Srebp-2) which in turn, increases the expression of LDL receptors
(LDLRs) leading to increased hepatic cholesterol uptake.®!®367
Evidence suggests that THs decrease proprotein convertase sub-
tilisin/kexin type 9 (PCSK9), which consists of a downregulator
of the expression of LDLRs.**** THs promote the activity of both
lipoprotein lipase in adipose tissue and hepatic lipase activity in
the liver.*’ It is therefore widely accepted that thyroid dysfunction
can lead to impaired lipid metabolism.

Hypothyroidism characteristically presents with increased to-
tal and LDL cholesterol levels, and slightly decreased or within
the normal range HDL levels. This is also evident in patients with
SHypo, suggesting that this condition might be linked to dys-
lipidaemia/hypercholesterolemia. There is evidence suggesting
SHypo may be linked to hypertriglyceridemia.*” These changes
increase the risk of developing atherosclerosis and coronary artery
disease (CAD).”!** In contrast, hyperthyroidism leads to a cata-
bolic state presenting with reduced plasma levels of cholesterol
(Fig. 1).%7

Subclinical Hypothyroidism Subclinical Hyperthyroidism

Diastolic hypertension
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Figure 1. Effects in the heart and vessels of subclinical hypothyroidism and
subclinical hyperthyroidism.

Regulation of glucose metabolism

THs are involved in the regulation of glucose metabolism by
acting peripherally on a myriad of different organs modulating in-
sulin secretion and glucose uptake. THs promote pancreatic -cell
growth and enhance insulin and glucagon secretion by pancreatic
B-cells and a-cells, respectively.*#*

THs act on the pancreas, specifically T3, by stimulating (3-cell
development and acting as an anti-apoptotic factor for these cells,
thus improving glucose metabolism on diabetic mice (Fig. 2).**

THs act peripherally in the gastrointestinal tract; T3 promotes



Lourengo IM / Rev Port Endocrinol Diabetes Metab. Ahead of Print 73

T expression of LDL
receptors (LDLRs)

=#| 1 hepatic chol ol
uptake 1 hepatic glucose

production

T gluconeogenesis
and glycogenolysis

T pancreatic B-cell

—_— growth
Thyroid : Anti-apoptotic factor
Hormones &ﬂ for p-cells

{
@‘ /”‘3 \ T gastrointestinal
| motility

T glucose absorption

Smooth muscle cells

~A relaxation

4 vascular resistance
Vasodilation

Figure 2. Effects of thyroid hormones on cardiovascular risk factors.

gastrointestinal motility, which increases glucose absorption lead-
ing to oxyhyperglycemia, by rapidly increasing blood glucose
after oral glucose intake (Fig. 2).* In the liver, T3 enhances the
expression of glucose transporter 2 (GLUT2) which favours the
uptake of glucose by the hepatocytes, and potentiates both gluco-
neogenesis and glycogenolysis (Fig. 2).*

Although through different mechanisms, both hyperthyroidism
and hypothyroidism are associated with increased risk of insulin
resistance. In hypothyroidism, there is decreased glucose utilization
by peripheral tissues. In hyperthyroidism there is predominantly
enhancement of glucose production, absorption, and utilization.*

Hypothyroidism and SHypo are associated with insulin resist-
ance and glucose intolerance. Diminished levels of THs potentiate
gluconeogenesis, negatively impact glucose absorption and delay
glucose uptake peripherally.*’*® Treatment of hypothyroidism
leading to a euthyroid state reportedly ameliorates insulin homeo-
stasis. SHypo confers around 13% increased risk of developing
type 2 diabetes mellitus (T2DM).*

Patients with T2DM seem to have a significantly increased
risk of developing SHypo when compared with patients without
diabetes.*” Patients with T2DM and SHypo appear to have an in-
creased risk of developing diabetic complications, such as, diabet-
ic nephropathy, retinopathy, peripheral neuropathy and peripheral
arterial disease.**"

Although hyperthyroidism enhances glucose transporter type
4 (GLUT4) gene expression and glucose uptake in skeletal mus-
cles, its potentiation of glucose absorption on the gastrointestinal
tract, along with the enhancement of gluconeogenesis and glycog-
enolysis poses a great risk for developing T2DM later in life.**!

Regulation of systemic blood pressure

THs are regulators of systemic blood pressure. This regula-
tion is mediated by inotropic, chronotropic and lusitropic cardiac
effects, as well as vascular effects which lead to reduction of sys-
temic vascular resistance (Fig. 2)."**

SHyper may result in abnormalities in elasticity of arteries,
with increased carotid intima-media thickness but the mecha-
nisms behind these alterations remain unclear (Fig. 1). It has been
largely associated with increased blood pressure, predominantly
systolic blood pressure.'*#%

In turn, SHypo can lead to impaired endothelial-dependent
vasodilatation, due to a decrease of production of NO, resulting
in endothelial dysfunction and diastolic hypertension (Fig. 1).°!
Evidence suggests that the level of elevation of TSH correlates
with the magnitude of these effects.’” These patients also seem

to have an attenuated vasodilatory response to acetylcholine and
present with increased carotid artery intima-media thickness, thus
increasing arterial stiffness.”’

Regulation of coagulation and inflammation

Coagulation parameters seem to be impaired by THs disorders
resulting in increased cardiovascular risk. Hypothyroidism leads
to a state of hypocoagulability and hyperfibrinolysis culminating
in an increased risk of bleeding. It is associated with an acquired
von Willebrand syndrome type 1 and these patients frequently
have lower levels of von Willebrand factor and coagulating fac-
tor VIII, as well as increased prothrombin time, activated partial
thromboplastin time (aPTT), and clotting time when compared to
control individuals.”>>

In contrast, SHypo and SHyper are associated with prothrom-
botic states.”** SHypo seems to be associated with a prothrombotic
effect, due to the increased levels of coagulation factor VII, plasmi-
nogen activator inhibitor-1 (PAI-1) and diminished global fibrino-
lytic activity seen in this thyroid dysfunction.”® Likewise, SHyper
favours hypercoagulability and diminishes fibrinolysis.”*

Overt hypothyroidism reduces the effect of vitamin K antago-
nists (VKAs) while hyperthyroidism increases its effects due to
modulation of VKAs’ sensitivity.” Although SHyper does not
seem to impact therapy with VKAs, SHypo may be a cause of
international normalised ratio lability.>

Inflammation results in a decreased peripheral conversion of
T4 to T3. Elevated C-reactive protein and serum homocysteine
levels are considered risk factors for the development of athero-
sclerosis and have been reported in patients with overt hypothy-
roidism but not SHypo."’

Both hyperthyroidism and hypothyroidism lead to oxidative
stress. In hyperthyroidism there is enhanced reactive oxygen spe-
cies production whereas hypothyroidism is associated with dimin-
ished levels of antioxidants.™

Effects of Subclinical Hypothyroidism on Cardiovascular
Function and Disease

Subclinical thyroid dysfunctions have been associated with an
increased risk of all-cause mortality in both men and women.”

These conditions have been linked to cardiovascular risk fac-
tors, such as alterations in blood pressure, and enhanced risk for
atherosclerosis.*” '

SHypo seems increase the risk of CVDs in those with higher
plasma TSH levels, particularly above 10 mU/L and in adults
younger than 65 years old.*!!

Potential mechanisms for the linkage of SHypo with CVDs
include arterial stiffness, increased systemic vascular resistance,
increased oxidative stress, an inflammatory state driven by TSH
apoptosis-derived microparticles, cardiac dysfunction and dias-
tolic hypertension.'***> SHypo also leads to lower heart rate (Fig.
1) and impairment of myocardial relaxation, diminishing cardiac
preload.'

It is well established that SHypo increases the risk for athero-
sclerosis and myocardial infarction.®** Due to the fact that these
patients are more prone to develop hypertension, dyslipidaemia,
endothelial dysfunction, and myocardial fibrosis, their risk of
CAD events and subsequent death is augmented, especially in
people under 65 years old.'*% ¢

The evidence regarding the link between SHypo and stroke
is inconsistent. While some studies found no association others
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found a higher risk of stroke in SHypo patients younger than 65
years old and with higher TSH concentrations.®’

Effects of Subclinical Hyperthyroidism on Cardiovascular
Function and Disease

SHyper is frequently associated with an increased resting
heart rate and left ventricular mass, often accompanied by im-
paired left ventricular relaxation and diastolic filling. It has been
reported that it reduces systolic performance and ventricular ejec-
tion fraction during effort and consequently decreases exercise
tolerance.'*® The cardiovascular risk in patients with SHyper may
be significantly affected by their age and the presence of comor-
bidities."”

SHyper may be associated with a slight increase in QT in-
terval dispersion, incidence of ventricular extrasystoles, elevated
nocturnal arterial blood pressure, and heart rate variability (Fig.
1). It may also be related with a sympathovagal imbalance state,
characterized by diminished cardiovascular vagal modulation
with relative higher sympathetic activity and increased renin
angiotensin-aldosterone axis activation. The assessment of heart
rate variability and QT dispersion in patients with SHyper could
represent a useful tool in the monitorization of cardiovascular risk
and support the decision of whether to treat patients with this con-
dition.*””" Enhancement of atrial excitability and shortening of the
refractory period of the conducting tissue are likely contributors
to the adverse arrhythmogenic effects.'”

Persistent SHyper leads to altered cardiac morphology and
function causing arrhythmias, namely atrial fibrillation (AF).
Both SHypo and SHyper appear to increase the risk of AF as there
seem to be a “U shaped” relationship between the risk of this ar-
rythmia and TSH levels.”

The risk of AF seems to be two or three times higher in pa-
tients with SHyper than in subjects with normal levels of serum
TSH, especially after the sixth decade of life. This risk augments
with the lowering of TSH levels, especially for those below 0.10
mlU/L.'>154%72 Moreover, in a study by Li et al, in patients who
underwent radiofrequency catheter ablation for AF, those with
SHyper were associated with a markedly higher prevalence of re-
currence of AF, than those with SHypo. The latter had a similar
recurrence rate of AF to those without TH dysfunction.” Reduced
levels of TSH also seem to potentiate the risk of AF, leading to
more than five-fold higher incidence of this disease.”™

The relationship between SHyper and the incidence of stroke
is yet to be enlightened although it is possible that this condition
increases the risk of stroke due to its association with AF.*

Evidence suggests that SHyper causes increased risk of hyper-
tension, CAD events and deaths and increased thrombogenicity.”>’®
SHyper is also associated with a augmented risk of major adverse
cardiovascular events (MACE), especially in women, although
when follow-up is longer than ten years, SHypo contributes to a
higher risk of MACE than SHyper, according to Fang et al.”’

Differentiated thyroid cancer (DTC) is relatively prevalent at a
young age. Long-term TSH suppression therapy has been associ-
ated with increased CVDs and all-cause mortality and increased
risk of AF, independently from known risk factors.”®” Therefore,
the initial standard treatment of DTC does not include TSH sup-
pression therapy for all patients anymore and only patients with
biochemically or structurally incomplete disease are presently
recommended to undergo moderate to total suppression, whilst
the other stages are treated with mild to no suppression.*

Subclinical Thyroid Hormone Dysfunction and Heart Failure

Heart failure (HF) is a major public health issue and an important
cause of morbimortality worldwide.®” HF is a chronic and progres-
sive disease characterized by structural or functional impairment of
ventricular filling or blood ejection.”*! It is one of the most common
causes of hospitalization in geriatric patients above 65 years old.*

As mentioned, THs can influence the expression of genes in-
volved in calcium handling and contractile properties of cardio-
myocytes.”” They have influence on inotropic, chronotropic and
lusitropic properties of the myocardium, cardiac growth, myo-
cardial activity and vascular function.®” Due to the myocardium’s
sensitiveness to THs, persistent subclinical thyroid dysfunction
can lead to the development of HF, secondary to systolic and/or
diastolic myocardial dysfunction.”*’

Both SHyper and SHypo are associated with adverse progno-
sis of HF and with more severe symptoms.*

Patients with SHypo, particularly those with TSH levels above
10 mIU/L, have a higher risk of developing HF, regardless of the
presence of underlying heart disease.”” Additionally, SHypo is
thought to worsen the prognosis of those with previously diag-
nosed HF, increasing the risk of hospitalization and death. This
risk is especially elevated in the geriatric population, which have
a higher risk for CVDs.®*#% Therefore, subclinical thyroid dys-
function may potentially be a useful and promising predictor of
the long-term prognosis in these patients.®

SHyper may increase the risk of acute HF, possibly by increas-
ing heart rhythm, but also due to its association with an increased
risk of atrial arrhythmias, such as AF, which can cause acute de-
compensated HF.*

Previous studies have shown that administration of T3 has in-
creased cardiac output and decreased peripheral vascular resist-
ance in patients with SHypo.” Levothyroxine supplementation
on SHypo may be beneficial, particularly in regard to the heart’s
functioning; however, its beneficial role in cardiovascular risk or
mortality remains to be clarified.*

Table 1. Clinical cardiovascular effects of subclinical hypothyroidism and hy-
perthyroidism.

Subclinical Hypothyroidism
1 LDL cholesterol

Subclinical Hyperthyroidism

1 risk of atrial fibrillation

t risk of atherosclerosis Increased thrombogenicity

1 risk of cardiovascular disease, Possible 1 risk of stroke

X ial infarcti _ )
namely myocardial infarction 1 risk of hypertension

! risk of myocardial fibrosis 1 risk of major adverse cardiovascu-
lar events
1 risk of hypertension . .
1 risk of cardiovascular death

1 development of chronic HF ! risk of acute and decompensated

HF
1 risk for progression of chronic HF

Treatment of Subclinical Thyroid Disorders on Cardiovascu-
lar Disease

Subclinical hypothyroidism

There is still no clear evidence to support an undeniable ben-
efit of replacement treatment with levothyroxine for reducing the
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risk of CVDs in individuals with SHypo, especially in those with
milder forms of this thyroid dysfunction (TSH levels below 10
mU/L) or older subjects (above 75 years of age).”'*45

The retrospective observational analysis of the Whickham sur-
vey cohort was the first study that suggested the potential advan-
tages of using levothyroxine as a treatment for SHypo, showing a
significant reduction in all-cause mortality among subjects treated
with levothyroxine.*® Similar results were described by Anderson
et al, although only among patients under 65 years old.*” A broad-
er cohort study found significantly lower events of ischemic heart
disease and all-cause mortality in treated participants between 40
and 70 years old.™

In the opposite direction, several studies did not find signifi-
cant benefits in the use of levothyroxine in subjects with SHypo.
A cohort study with patients older than 18 years old found no dif-
ferences in all-cause mortality, MACE or hospital events.* The
randomized clinical trial TRUST included participants older than
65 years old but was underpowered to evaluate differences in car-
diovascular events.”

Patients with SHypo may benefit from levothyroxine replace-
ment treatment as it seems to improve the lipid profile, with a
decrease in total and LDL cholesterol levels that, although mod-
est, could be significant in terms of reduction of the incidence of
CAD. Left ventricular function and markers of subclinical athero-
sclerosis and endothelial dysfunction also seem to improve, and
early treatment of SHypo could prevent the progression to overt
hypothyroidism.'**!

American Thyroid Association recommends the treatment
with levothyroxine whenever TSH levels surpass 10 mIU/L and
that it should be considered in patients with TSH levels above
4.5 mIU/L with elevated CVD risk.” Initial dose of levothyroxine
should be lower for treating patients with SHypo and should be
titrated slowly as need, maintaining close monitoring of the onset
of cardiac symptoms.”

European Thyroid Association recommends levothyroxine
treatment for patients younger than 65 years old with TSH levels
above 10 mIU/L or with SHypo and have symptoms consistent
with hypothyroidism.” Since it is possible to identify TSH levels
transiently increased, it is suggested to repeat TSH, T4 and thyroid
peroxidase antibodies ideally in a 1 to 3 month period after initial
documentation of increased serum TSH and T4 within reference
range.”

The Portuguese Society of Endocrinology, Diabetes and Me-
tabolism and the Thyroid Study Group, recommend an individu-
alized decision to treat SHypo for young adults with symptoms
suggestive of hypothyroidism, goiter, thyroid peroxidase antibod-
ies, marked elevation of TSH levels, dyslipidemia or CVD (except
tachyarrhythmias).”

Due to the lack of evidence to support the guidelines for treat-
ment of SHypo with HT, Bekkering et al suggested that asympto-
matic patients with SHypo or with non-specific symptoms should
not be treated.’®

Therefore, the decision to treat SHypo should be based on
clinical judgment, clinical practice, and expert opinion. It should
consider specific and individualized evaluation, based on patient’s
age, degree of TSH elevation, symptoms, pre-existent cardiovas-
cular risk, and other co-morbidities.'"*” Treatment institution must
be gradual, and closely monitored. Special attention must be taken
when initiating levothyroxine treatment for SHypo in the elderly.”

Subclinical hyperthyroidism

International guidelines support treatment in patients aged
above 65 years old presenting with TSH levels under 0.10 mU/L,
in order to decrease the risk of cardiovascular events and progres-
sion to overt hyperthyroidism.” To this day, clinical trials regard-
ing the treatment of SHyper are lacking. Therefore, the decision
to treat SHyper should be based on patient age, symptoms related
with hyperthyroidism, level of TSH suppression, and overall car-
diovascular risk.*!

Treatment of SHyper is the same as for hyperthyroidism and
comprises thionamides, radioactive therapy and thyroid surgery.
Cardioselective beta blockers, such as propranolol, atenolol or
metoprolol, can be used to treat adrenergic symptoms. Due to
the possible side effect of hypotension, blood pressure should be
monitored in patients using beta blockers.”

The treatment of SHyper with reestablishment of normal se-
rum TSH values, can reduce heart rate and left ventricular thick-
ness. Moreover, treatment of SHyper may prevent the possible
progression to complex arrythmias and to more advanced heart
disease.'”

Conclusion

Subclinical thyroid dysfunctions have a significant impact on
the cardiovascular system contributing to cardiac and all-cause
mortality.

Subclinical hypothyroidism has been linked to an increased
prevalence of several cardiovascular-associated risk factors, such
as hypertension and obesity, as well as low levels of high-density
lipoprotein. There is evidence that elevated TSH concentrations
related to this disorder are associated with increased risk for is-
chemic heart disease and HF.

Subclinical hyperthyroidism is associated with an increased
risk of endothelial dysfunction, hypertension, atrial fibrillation,
CAD events, thromboembolic events and acute HF.

Treatment of these dysfunctions could be beneficial, but
its benefit in cardiovascular risk and mortality is still not clear.
Therefore, more studies, ideally randomized clinical trials, should
be performed to clarify the utility of treatment of subclinical thy-
roid dysfunction in CVDs.
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ABSTRACT

Background: The management of antidiabetic therapy in people with type 2 diabetes (T2D) has
evolved beyond glycemic control. In this context, Brazil and Portugal defined a joint panel of four
leading diabetes societies to update the guideline published in 2020.

Methods: The panelists searched MEDLINE (via PubMed) for the best evidence from clinical stud-
ies on treating T2D and its cardiorenal complications. The panel searched for evidence on antidia-
betic therapy in people with T2D without cardiorenal disease and in patients with T2D and athero-
sclerotic cardiovascular disease (ASCVD), heart failure (HF), and diabetic kidney disease (DKD).
The degree of recommendation and the level of evidence were determined using predefined criteria.
Results and Conclusions: All people with T2D need to have their cardiovascular (CV) risk status
stratified and HbAlc, BMI, and eGFR assessed before defining therapy. An HbAlc target of less
than 7% is adequate for most adults, and a more flexible target (up to 8%) should be considered in
frail older people. Non-pharmacological approaches are recommended during all phases of treat-
ment. In treatment naive T2D individuals without cardiorenal complications, metformin is the agent
of choice when HbAlc is 7.5% or below. WhenHbAlc is above 7.5% to 9%, starting with dual
therapy is recommended, and triple therapy may be considered. When HbA ¢ is above 9%, starting
with dual therapy is recommended, and triple therapy should be considered. Antidiabetic drugs with
proven CV benefit (AD1) are recommended to reduce CV events if the patient is at high or very
high CV risk, and antidiabetic agents with proven efficacy in weight reduction should be considered
when obesity is present. If HbA I¢ remains above target, intensification is recommended with triple,
quadruple therapy, or even insulin-based therapy. In people with T2D and established ASCVD,
AD1 agents (SGLT2 inhibitors or GLP-1 RA with proven CV benefit) are initially recommended
to reduce CV outcomes, and metformin or a second AD1 may be necessary to improve glycemic
control if HbAlc is above the target. In T2D with HE, SGLT2 inhibitors are recommended to reduce
HF hospitalizations and mortality and to improve HbAlc. Inpatients with DKD, SGLT2 inhibitors
in combination with metformin are recommended when eGFR is above 30 mL/min/1.73 m?. SGLT2
inhibitors can be continued until end-stage kidney disease.

Republicagao de “Atualizacao 2023: Recomendacoes Luso-
Brasileiras Baseadas na Evidéncias para a Gestao da Terapéutica
Antidiabética na Diabetes Tipo 2”

RESUMO

Introducdo: A gestao da terapéutica antidiabética em pessoas com diabetes tipo 2 (DM2) evoluiu
para além do controlo glicémico. Neste contexto, o Brasil e Portugal definiram um painel conjunto
de quatro sociedades lideres em diabetes para atualizar as diretrizes publicadas em 2020.

Meétodos: Os autores recorreram a base de dados MEDLINE (via PubMed) para identificar a melhor
evidéncia clinica sobre o tratamento da DM2 e suas complicagdes cardiorrenais. O painel procurou
evidéncia sobre a terapéutica antidiabética em pessoas com DM2 sem doenga cardiorenal e em
doentes com DM2 e doenga cardiovascular aterosclerética (ASCVD), insuficiéncia cardiaca (IC) ou
doenga renal cronica (DRC). O grau de recomendagao e o nivel de evidéncia foram determinados
usando critérios predefinidos.

Resultados e Conclusées: Em todas as pessoas com DM2, o risco cardiovascular (CV), a HbAlc, o
IMC e a taxa de filtragdo glomerular (¢GFR) devem ser considerados antes de definir a terapéutica
antidiabética. Um alvo de HbAlc abaixo de 7% ¢ adequado para a maioria dos adultos com diabe-
tes, sendo um alvo mais flexivel (até 8%) considerado para pessoas idosas frageis. Abordagens ndo
farmacologicas sdao recomendadas durante todas as fases de tratamento. Em pessoas com DM2 que
ndo apresentam complicagdes cardiorrenais, a metformina é o agente de escolha quando a HbAlc é
inferior a 7,5%. Para valores de HbAlc entre 7,5% e 9%, recomenda-se o inicio de terapéutica dupla,
e pode ser considerada a terapéutica tripla. Quando a HbA lc ¢ superior a 9%, recomenda-se o inicio
da terapéutica dupla, e a terapéutica tripla deve ser considerada. Sdo recomendados medicamentos
antidiabéticos com beneficio CV comprovado (AD1) para reduzir eventos CV se o doente apresentar
alto ou muito alto risco CV, e agentes antidiabéticos com eficacia comprovada na redugdo do peso
na presenga de obesidade. Se a HbAlc continuar acima do alvo, é recomendada a intensificacdo
com terapéutica tripla, quadrupla ou com terapéutica insulinica. Em pessoas com DM2 e ASCVD
estabelecida, os agentes AD1 (inibidores SGLT2 ou agonistas de GLP-1 com beneficio CV compro-
vado) sdo recomendados para reduzir os eventos CV, e a metformina ou um segundo AD1 podem
ser necessarios para melhorar o controlo glicémico se a HbA1c estiver acima do alvo. Na DM2 com
IC, sdo recomendados inibidores SGLT2 para reduzir as hospitalizagdes e mortalidade por IC e para
melhorar a HbAlc. Em doentes com DRC, sdo recomendados inibidores SGLT2 em combinagdo
com metformina quando a eGFR estiver acima de 30 mL/min/1,73 m? Os inibidores de SGLT2
podem ser continuados até a fase terminal da doenca renal.
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Introduction

Treatment of type 2 diabetes mellitus (T2D) has evolved rap-
idly in recent years. New agents and strategies have amplified the
scopus for managing T2D, and much new evidence has emerged.
Therefore, the four leading Diabetes Societies from Brazil and
Portugal (Sociedade Brasileira de Diabetes [SBD], Sociedade
Brasileira de Endocrinologia e Metabologia [SBEM], Sociedade
Portuguesa Diabetologia [SPD], and Sociedade Portuguesa de
Endocrinologia, Diabetes e Metabolismo [SPEDM]) joined to up-
date the initial version of Portuguese-Brazilian guideline on the
management of hyperglycemia in T2D, published in 2020'. The
panel gathered the best evidence in the field, and a grade of rec-
ommendation was established through polls.

What is new in the 2023 UPDATE?

The 2023 UPDATE brings a paradigm shift from the previous
guideline focused on the treatment of hyperglycemia. The new
evidence-based recommendations guide the management of anti-
diabetic therapy, which involves aspects beyond glycemic control,
such as achieving and maintaining a healthy weight and cardiore-
nal protection.

Non-pharmacological approaches were revised, and they now
include recommendations related to sleep duration, sitting time,
and the use of continuous glucose monitoring (CGM). There have
been notable updates in the criteria used to select the most appro-
priate therapy. For this purpose, the 2023 UPDATE recommends
stratifying cardiovascular (CV) risk and defining weight status,
renal function, and glycated hemoglobin (HbAlc) level of all in-
dividuals with T2D. The panel included a new table with revised
CV risk factors and new CV risk markers of subclinical disease
or end-organ lesion, such as N-terminal pro-B-type natriuretic
peptide (NT-proBNP) and advanced microvascular complications
(proliferative diabetic retinopathy, severe cardiac autonomic neu-
ropathy, and advanced stages of renal disease).

Although pharmacological treatment still includes AD1 (anti-
diabetic agents with proven CV benefits) and AD (anti-hypergly-
cemic agents with proven CV safety), the 2023 UPDATE high-
lights agents with efficacy in weight management, i.e., glucagon-
like peptide-1 receptor agonists (GLP-1 RA) and the new class
of dual glucose-dependent insulinotropic polypeptide (GIP)/
glucagon-like peptide-1 (GLP-1) receptor co-agonists. Moreover,
in individuals without clinical cardiorenal complications but with
high CV risk, AD1 should be considered to primary cardiorenal
prevention; if very high ASCVD risk, AD1 are recommended. If
obesity is present, the agents with efficacy in weight management
should be considered, and GLP-1 RA should be the choice if high/
very high CV risk.

To avoid clinical inertia, the best strategy for naive patients
and treatment intensification in patients that have not achieved
the HbA1c target were updated. Now, triple therapy may be con-
sidered if initial HbAlc > 7.5-9.0% and should be considered in
asymptomatic adults with initial HbAlc > 9%. Furthermore, if
insulin-based therapy (IBT) is indicated for a patient no longer
in use of GLP-1 RA, a fixed-ratio co-formulation (FRC) insulin/
GLP-1 RA should be considered over basal insulin or basal-bolus
whenever available. If obesity is present, however, combination
of basal insulin and GLP-1 RA titrated to the highest doses ap-
proved for weight loss should be considered. The periodicity of
HbA 1c evaluation was also updated, considering clinical aspects
and cost-benefit issues.

In patients with established atherosclerotic cardiovascular dis-
ease (ASCVD), the 2023 UPDATE recommends SGLT2 inhibi-
tors (SGLT2i) or GLP-1 RA as initial therapy. To intensify blood
glucose control, metformin association or a combination of GLP-
1 RA and SGLT2i may be considered. In patients with heart fail-
ure (HF), SGLT2i are now preferred independently of the ejection
fraction, and intensification should be considered with metformin
or GLP-1 RA. A warning for avoiding GLP-1 RA in patients with
advanced HF with reduced ejection fraction was added due to re-
cent evidence of increased risk of ventricular arrhythmias in this
scenario.

The algorithm for management of patients with T2D and renal
disease was restructured and estimated glomerular filtration rate
(eGFR) and albuminuria are critical references for decisions. Al-
though SGLT2i should not be initiated when eGFR is < 30 mL/
min/1.73 m?, they can be maintained until dialysis.

Methods

The main objective of this guideline was to support the de-
cision-making process in clinical practice, considering the best
evidence available. The panel was formed by 33 experts with ex-
tensive expertise in diabetes from both countries. Clinical topics
requiring updated positions were ASCVD, HF, chronic kidney
disease (CKD), and the management strategy for T2D in patients
without vascular complications, focusing on controlling hypergly-
cemia and cardiorenal protection.

The panel compiled a narrative review by searching MED-
LINE (via PubMed) for randomized clinical trials (RCTs), meta-
analyses, and high-quality observational studies related to T2D.
The best evidence available was reviewed, and when high-quality
evidence was not available from the literature, the panel gave
opinions on various clinical scenarios. These opinions were gath-
ered and analyzed by an international voting system, allowing a
consensus to be reached after multiple rounds of discussion.

A list of 45 statements was carefully created and scored ac-
cording to the class of recommendation and level of evidence
(Figs. | and 2).

IS RECOMMENDED

There was a consensus.
More than 90% of the panel agrees.

SHOULD BE CONSIDERED

IIa There is a general preference in favor.
Between 70-90% of the panel agrees.

MAY BE CONSIDERED

Agreement by the majority.
Between 50-70% of the panel agrees.

IS NOT RECOMMENDED

There is an agreement that the
intervention is not recommended.

Figure 1. Class of recommendation.
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showed that reducing HbA 1c¢ to a target of below 7% is asso-

Data from more than one RCT ciated with reduced microvascular complications. A total of
or one meta-analysis of RCTs 3,867 newly diagnosed patients with T2D were randomly as-
with low heterogeneity. signed to intensive treatment (sulfonylurea or insulin-based

therapy [IBT]) or conventional treatment (diet alone). The
intensive group aimed to attain fasting plasma glucose (FPG)

Data fro{“ meta-analyses of of less than 108 mg/dL vs. the best achievable FPG with diet
observai':mnal studies, a smgle‘ RCT, alone in the conventional group. Three aggregate endpoints
prespecified subgroup analysis, were considered: (1) any diabetes-related endpoint (sudden

or large observational studies. death, death from hyperglycemia or hypoglycemia, fatal or

non-fatal myocardial infarction [MI], angina, HF, stroke,
Data from small or non-randomised renal failure, any amputation, vitreous hemorrhage, retin-
C studies, exploratory analyses, other opathy requiring photocoagulation, blindness, or cataract ex-
guidelines, or expert opinion. traction); (2) diabetes-related death (death from MI, stroke,
peripheral vascular disease, renal disease, hyperglycemia or
hypoglycemia, and sudden death); and (3) all-cause mortal-
ity (ACM). After ten years, the median HbAlc was 7% (in-
terquartile range 6.2 to 8.2%) in the intensive group vs. 7.9%
(6.9 to 8.8%) in the conventional group. For any diabetes-
related endpoint, the risk was 12% lower in the intensive
group (95% CI 1 to 21, P = 0.029) than in the conventional
group. The risk reduction in any diabetes-related composite
endpoint was attributable to a 25% risk reduction (95% CI 7
to 40, P =0.0099) in microvascular outcome events.
The frequency and severity of diabetic microvascular com-
plications were examined in the Kumamoto study*?, a small
randomized clinical trial (RCT) of 110 individuals with T2D
observed for eight years. The study was divided into primary
and secondary arms according to the presence of retinopa-
thy to evaluate if intensive glycemic control could decrease
the frequency or severity of microvascular complications.
Patients were assigned to multiple insulin injections (MIT),
administering three or more daily insulin injection therapy or

Figure 2. Level of evidence.

Recommendations

General Assessment

R1. It ISRECOMMENDED that all treatment naive adults with T2D
have their cardiovascular risk status stratified, the renal function assessed,
and body mass index and HbA1c determined before defining the use of
antidiabetic agents.

Summary of evidence:

* This panel considered assessing the CV risk essential
before defining the most appropriate antidiabetic treatment
(Figure 3). In general, the risk of long-term occurrence of
CV events is twice as high in T2D compared to the general

population of the same age®. The differences between conventional insulin injection therapy (CIT), administering

individuals, however, are very heterogeneous according 1 or 2 daily intermediate-acting insulin injections. In both

to age, the presence of risk factors, previous CV disease primary and secondary prevention cohorts, the worsening in

(CVD), previous CV events, and baseline renal function'>°. retinopathy and nephropathy were significantly lower (P <
* The Emerging Risk Factors Collaboration group performed a 0.05) in the MIT group than in the CIT group.

meta-analysis of individual data from 102 prospective studies

of patients with T2D without baseline cardiovascular disease®. R3. In most adults with T2D, an HbA Ic target of less than 7% IS

Regressions were adjusted for age, sex, smoking, systolic blood RECOMMENDED to reduce the long-term incidence of macrovascular

pressure, and body mass index (BMI) to calculate vascular dis- complications.
case hazard ratios (HRs). The analysis included data from 698,782
people. Adjusted HRs with diabetes were: 2.00 (95% CI] 1.83
to 2.19) for coronary heart disease; 2.27 (95% CI 1.95 to 2.65)
for ischemic stroke; 1.56 (95% CI 1.19 to 2.05) for hemorrhagic Summary of evidence:
stroke; 1.84 (95% CI 1.59 to 2.13) for unclassified stroke and

1.73 (95% CI 1.51 to 1.98) for the combination of other vascular + After UKPDS was finished, the post-trial observational phase
deaths. Overall, T2D conferred a twofold excess risk for a wide monitored 3,277 patients for five years, with no attempts to
range of vascular diseases, independently from other risk factors. maintain their previously assigned therapies.” All patients
were assessed through questionnaires, and seven prespeci-

Glycemic Targets fied aggregate clinical outcomes from the UKPDS were
considered. Although between-group differences in HbAlc

R2. In adults with T2D, an HbA I¢ target of less than 7% IS levels were lost after the first year, relative risk reductions
RECOMMENDED to reduce the incidence of microvascular complications. persisted at ten years for any diabetes-related endpoint (9%,

P =0.04) and microvascular disease (24%, P =0.001). A risk
reduction for myocardial infarction (MI) (15%, P=10.01) and
all-cause mortality (ACM) (13%, P = 0.007) was observed.

Summary of evidence: In the metformin group, significant risk reductions persisted
for any diabetes-related endpoint (21%, P =0.01), MI (33%,
* Improved blood-glucose control decreases the progression P=0.005), and ACM (27%, P =0.002). Despite an early loss

of diabetic microvascular disease. The UKPDS 33 trial’! of glycemic differences, a continued reduction in microvas-
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Figure 3. CV risk assessment in adults with T2D.
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cular risk and risk reductions for MI and ACM was observed
during the ten years of post-trial follow-up.

* The UKPDS 88*, a long-term observational follow-up from the
original UKPDS study, examined the impact of early and de-
layed glucose-lowering therapy and the incidence of ACM and
MI in T2D 20 years after randomization. The effect of HbAlc
values over time was analyzed by weighting them according to
their influence on following ACM and MI risks. HRs for a 1%
higher HbAlc for ACM were 1.08 (95% CI 1.07 to 1.09), 1.18
(95% CI 1.15 to 1.21), and 1.36 (95% CI 1.30 to 1.42) at 5,
10, and 20 years, respectively for M1, was 1.13 (95% CI 1.11
to 1.15) at five years, increasing to 1.31 (95% CI 1.25 to 1.36)
at 20 years. A 1% lower HbAlc from diagnosis generated an
18.8% (95% CI 21.1 to 16.0) ACM risk reduction 10-15 years
later, whereas delaying this reduction until ten years after diag-
nosis showed a seven-fold lower 2.7% (95% CI -3.1 to -2.3)
risk reduction. Early detection of diabetes and intensive glucose
control from diagnosis is essential to decrease the long-term risk
of glycemic complications.

R4. In frail older adults with T2D, a less strict HbAlc target, up to 8%, IS
RECOMMENDED to minimize hypoglycemia without increasing mortality.

Summary of evidence:

* Glycemic targets must be individualized based on peoples’
personal characteristics, needs, and preferences. In frail older
adults with T2D, a less strict HbAlc target is recommended
to minimize hypoglycemia. This panel highlights, however,
that HbA 1¢ should not exceed 8%, to avoid symptomatic hy-
perglycemia and increases in mortality in older adults with
diabetes.
An epidemiological study using the data from the NHANES
IIT (1994-1998) of 7,333 adults over 65 years analyzed mor-
tality and the relationship between HbAlc and the risk of
ACM and cause-specific mortality.*> Compared with those
with diagnosed diabetes and an HbAlc < 6.5%, the HR for
ACM was significantly greater for adults with diabetes with
an HbAlc > 8%. HRs were 1.6 (95% CI 1.02 to 2.6) and 1.8
(95% CI 1.3 to 2.6) for HbAlc 8-8.9% and > 9%, respec-
tively (P for trend < 0.001).
In a retrospective cohort study from the Kaiser Permanente
Northern California database®, including 71,092 patients with
T2D aging more than 60 years, the relationships between
baseline HbAlc and subsequent outcomes (nonfatal compli-
cations [acute metabolic, microvascular, and CV events] and
mortality) were analyzed. The mean cohort age was 71.0 £
7.4 years, and the mean HbAlc was 7 + 1.2%. The risk of any
nonfatal complication rose when HbAlc > 6% (adjusted HR
1.09, 95% CI 1.02 to 1.16, for HbAlc 6-6.9% and 1.86, 95%
CI 1.63 to 2.13, for HbAlc > 11%). Mortality, however, had a
U-shaped relationship with HbA1c. Compared with HbAlc <
6%, mortality risk was lower when HbA 1¢ was between 6-9%
(e.g., 0.83,95% CI 0.76 to 0.90, for HbAlc 7-7.9%) and high-
er when HbAlc > 11% (1.31, 95% CI 1.09 to 1.57). The risk
of any endpoint (complication or death) became significantly
higher at HbAlc > 8%. Patterns generally were consistent
across age groups (60-69, 70-79, and > 80 years).
» To investigate the association between HbAlc variability
over time and mortality in older people with T2D, a 5-year

retrospective cohort was assessed using The Health Im-
provement Network database’’. The cohort included 587,000
primary care practices in the UK with patients of either sex
who were above 70 years and older with type 1 or type 2
diabetes. The primary outcome was time to ACM. The pri-
mary exposure variables were mean HbAlc and variability
of HbAlc over time. The observation included a 4-year run-
in period with a 5-year follow-up from 2007 to 2012. A to-
tal of 54,803 people were enrolled, of whom 17,680 (8,614
[30.7%] of 28,017 women and 9,066 [33.8%] of 26,786
men) died during the observation period. The data showed
a J-shaped distribution for mortality risk in both sexes, with
significant increases in HbAlc values greater than 8% and
less than 6%. Excess mortality risk was not significant for
men at HbAlc values of 8% to less than 8.5%. Mortality
increased with increasing HbAlc variability in all models
(overall and for both sexes). Both low and high levels of gly-
cemic control were associated with an increased mortality
risk. The degree of variability also seems to be an essential
factor, suggesting that a stable glycemic level in the middle
range is associated with lower risk, and glycemic variability
over time in HbAlc is essential in understanding mortality
risk in older people with diabetes.

RS. It IS RECOMMENDED to measure HbAlc once every 12 weeks in
patients that have not achieved the HbA ¢ target, after changing therapy, or
in unstable situations.

©

R6. It IS RECOMMENDED to measure HbA lc at least once every 24
weeks in patients meeting treatment goals.

€

Summary of evidence:

* Recommendations 5 and 6 were based on the expert opinion
of more than 90% of this panel, based on the current best
clinical practice of Brazilian and Portuguese board members,
considering cost-effective issues.

Management of Antidiabetic Therapy in Adults Without Car-
diorenal Disease

Figure 4 depicts the approach to managing antidiabetic thera-
py in adults with T2D and without cardiorenal disease.

R7. Non-pharmacological approaches, such as nutritional intervention
focusing on weight control, physical exercise, decreasing sitting time,
improving sleep duration, stopping smoking, and stress management,
ARE RECOMMENDED during all phases of treatment in T2D to improve
glycemic control.

Summary of evidence:

« Lifestyle measures should be recommended universally as
the basis for diabetes treatment, as sustained remission of
T2D is related to the degree of weight loss.

* Weight loss is associated with sustained remission of T2D.
The DIRECT study** was an open-label, cluster-randomized,
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Figure 4. Management of antidiabetic therapy in adults with T2D and without cardiorenal disease.
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controlled trial conducted at primary healthcare units in the
United Kingdom (UK) that assessed remission of T2D dur-
ing a direct care-led weight-management program. The study
randomized overweight/obese patients recently diagnosed
with T2D to an integrated structured weight management pro-
gram (intervention) (n = 149) or the standard of care by UK
guidelines (n = 149). The intervention included the withdrawal
of antidiabetic drugs, total diet replacement (825-853 kcal/d
formula diet for 12-20 weeks), and stepped food reintroduc-
tion (2-8 weeks), followed by structured support for weight-
loss maintenance. The primary outcome was a weight loss of
at least 15 kg and remission of T2D, defined as an HbAlc
< 6.5% after withdrawal of antidiabetic agents at 12 and 24
months. At 24 months, 11% of patients in the intervention
group and 2% of controls had achieved weight loss of at least
15 kg (odds ratio [OR] 7.49, 95% CI 2.05 to 7.32, P=0.0023),
and remission of diabetes was seen in 36% in the intervention
group and 3% in the control group (OR 25.82, 95% CI 8.25 to
80.84, P < 0.0001). In a post hoc analysis of the whole study
population, of those participants who maintained at least 10 kg
weight loss (45 of 272 with data), 29 (64%) achieved remis-
sion; 36 (24%) of 149 participants in the intervention group
maintained at least 10 kg weight loss.

The association of sleep duration with CVD incidence and
mortality in high-risk T2D populations was evaluated in a
prospective study, which included 18,876 participants with
T2D in the UK Biobank who were free of CVD and cancer at
baseline.”” During an average follow-up of 11-12 years, there
were 2,570 incident cases of ASCVD and 598 CVD deaths.
Compared with sleeping for seven hours daily, the multivaria-
ble-adjusted HRs of <5 and > ten h/d were 1.26 (95% CI 1.08
to 1.48) and 1.41 (95% CI 1.16 to 1.70) for incident ASCVD,
1.22 (95% CI 0.99 to 1.50) and 1.16 (95% CI 0.88 to 1.52)
for coronary artery disease, 1.70 (95% CI 1.23 to 2.35) and
2.08 (95% CI 1.44 to 3.01) for ischemic stroke, 1.02 (95% CI
0.72 to 1.44) and 1.45 (95% CI 1.01 to 2.10) for peripheral
artery disease, and 1.42 (95% CI 1.02 to 1.97) and 1.85 (95%
CI 1.30 to 2.64) for CVD mortality. Short and long sleep du-
rations were independently associated with increased risks of
CVD onset and death among people with T2D.

A meta-analysis* examined the association of total daily sit-
ting time with CVD and T2D, with and without adjustment
for physical activity. Nine studies with 448,285 participants
were included. A higher real daily sitting time was associ-
ated with an increased risk of CVD (HR 1.29, 95% CI 1.27
to 1.30, P<0.001) and T2D (HR 1.13, 95% CI 1.04 to 1.22,
P <0.001). The increased risk for T2D was not affected af-
ter adjusting for physical activity (HR 1.11, 95% CI 1.01 to
1.19, P <0.001). The increased risk was attenuated for CVD
but significant (HR 1.14, 95% CI 1.04 to 1.23, P < 0.001).
The authors concluded that higher levels of total daily sitting
time are associated with an increased risk of CVD and T2D,
independent of physical activity. Therefore, the total daily
sitting reduction is recommended in public health guidelines.
A meta-analysis*' of 47 studies assessing sedentary behavior
in adults, adjusted for physical activity, was performed on out-
comes for CVD and diabetes, cancer, and ACM. Inactive times
were quantified using self-report. Significant HRs were found
with ACM (HR 1.24, 95% CI 1.09 to 1.41), CVD mortality
(HR 1.17, 95% CI 1.10 to 1.25), CVD incidence (HR 1.14,
95% CI 1.00 to 1.72), cancer mortality (HR 1.17,95% CI 1.10
to 1.24), cancer incidence (HR 1.13, 95% CI 1.05 to 1.21), and

T2D incidence (HR 1.91, 95% CI 1.64 to 2.22). HRs associ-
ated with sedentary time and outcomes were more pronounced
at lower physical activity levels than higher ones. There was
marked heterogeneity in research designs and the assessment
of sedentary time and physical activity. Prolonged sedentary
time was independently associated with deleterious health out-
comes regardless of physical activity.

R8. Continuous glucose monitoring SHOULD BE CONSIDERED to
improve glycemic control in T2D after considering the cost-benefit ratio.

Ila

Summary of evidence:

* In a meta-analysis* of 13 real-world observational trials (data
from 2,415 participants) involving adults with T2D, the use
of intermittently scanned continuous glucose monitoring (is-
CGM) was associated with a significant reduction in HbAlc.
The fall in HbAlc occurred at 3—4 months (-0.45%, 95%
CI -0.57% to -0.33%), continuing through 4.5-7.5 months
(-0.59%, 95% CI -0.80% to -0.39%) and was sustained af-
ter that for at least 12 months. The sustained reduction in
HbA 1c indicates that it is a consequence of using the isCGM
system rather than transient confounding factors around ini-
tiation. Furthermore, meta-regression analysis shows that the
degree of change in HbAlc was predicted by the HbAlc at
baseline, such that a more significant reduction in HbAlc
was seen for users with a higher baseline HbA lc.

In a multicentric RCT* to determine the effectiveness of CGM
in adults with T2D (n = 175) treated with basal insulin (with-
out prandial insulin) in primary care practices, CGM resulted
in significantly better glycemic control at eight months as
compared with blood glucose meter (BGM) monitoring. Mean
HbAlc level decreased from 9.1% at baseline to 8% at eight
months in the CGM group and from 9% to 8.4% in the BGM
group (adjusted difference -0.4%, 95% CI -0.8% to -0.1%, P
= 0.02). In addition, the mean percentage of CGM-measured
time in the target glucose range of 70 to 180 mg/dL was 59%
in the CGM group vs. 43% in the BGM group (adjusted dif-
ference 15%, 95% CI 8% to 23%, P < 0.001) and the mean
percentage of time at greater than 250 mg/dL was 11% vs.
27%, respectively (adjusted difference -16%, 95% CI -21% to
-11%, P < 0.001). The mean glucose values were 179 mg/dL
in the CGM group vs. 206 mg/dL in the BGM group (adjusted
difference -26 mg/dL, 95% CI -41 to -12, P < 0.001).

The IMMEDIATE study* was a multisite, open-label, 16-
week RCT to examine the efficacy and patient satisfaction
of isCGM in non-insulin-treated adults with T2D. The par-
ticipants (n = 116) were randomized 1:1 to receive a dia-
betes self-management education (DSME) plus isCGM (the
isSCGM + DSME group) or DSME plus blinded CGM (the
DSME group). At 16 weeks of follow-up, the isCGM +
DSME group had a significantly greater mean time in range
(+9.9% [+2.4 h], P < 0.01), significantly less time above
range (-8.1% [-1.9 h], P =0.037), and a greater reduction in
mean HbA1c (-0.3%, 95% CI -0.7% to 0%, P =0.048) vs. the
DSME group. The time below range was low and not signifi-
cantly different between groups, and hypoglycemic events
were few in both groups. Glucose monitoring satisfaction
was higher among isCGM users (adjusted difference -0.5,
95% C1-0.7 to -0.3, P<0.01).
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R9. In treatment-naive adults recently diagnosed with T2D, without CVD R10. In adults with T2D at high or very high CV risk, an AD1 IS
or CKD, at low or intermediate CV risk, in whom HbAlc is 6.5-7.5%, RECOMMENDED for reduction of CV events.
metformin IS RECOMMENDED to improve glycemic control, mitigate

diabetes progression, and prevent diabetes-related outcomes.

Summary of evidence:

* This panel concluded that, in T2D, metformin is highly ef-
ficacious in reducing hyperglycemia, well-tolerated, cheap,
and safe, and can slow down the natural progression of T2D
while reducing diabetes-related outcomes. However, the role
of metformin in reducing CV outcomes is unclear.

The UKPDS 34 study® investigated whether intensive
blood-glucose control with metformin could reduce diabe-
tes-related outcomes. In an RCT including 4,075 partici-
pants, a subgroup of 1,704 overweight people with newly
diagnosed T2D was assigned to either conventional treat-
ment with diet alone (n = 411), intensive control with met-
formin (n = 342), or intensive control with a sulfonylurea
or IBT (n =951). The median duration was 10.7 years. The
primary outcome measures were any diabetes-related clini-
cal endpoint, diabetes-related death, and ACM. The overall
mean HbAlc at baseline was 7.2 = 1.5%. Compared with
the conventional group, patients in the metformin group had
risk reductions of 32% (95% CI 13 to 47, P = 0.002) for any
diabetes-related endpoint, 42% for diabetes-related death
(95% CI 9 to 63, P =0.017), and 36% for ACM (95% CI
9 to 55, P = 0.011). Among patients allocated to intensive
glycemic control, metformin showed a more significant ef-
fect than chlorpropamide, glibenclamide (glyburide), or IBT
for any diabetes-related endpoint (P = 0.0034), ACM (P =
0.021), and stroke (P =0.032). Intensive glucose control with
metformin decreased the risk of diabetes-related endpoints in
overweight people with T2D. In addition, it was associated
with less weight gain and fewer hypoglycemic attacks than
IBT and sulfonylureas.

Metformin can also mitigate the progression from prediabe-
tes to T2D. The Diabetes Prevention Program (DPP)* was an
RCT comparing intensive lifestyle intervention or metformin
vs. placebo in a cohort of people with prediabetes who were
selected at very high risk of developing T2D. After the trial,
an observational phase, the DPP Outcome Study (DPPOS),
which included 2,776 (88%) of the surviving DPP cohort,
was analyzed by intention-to-treat based on the original DPP
assignment. During DPPOS, the lifestyle group was offered
lifestyle reinforcement semi-annually, and the metformin
group received unmasked metformin. During a mean 15 years
of follow-up, lifestyle intervention and metformin reduced
diabetes incidence rates by 27% (P < 0.0001) and 18% (P
= 0.001), respectively, vs. the placebo group. There was an
apparent decline in group differences over time. The cumu-
lative incidences of T2D were 55%, 56%, and 62%, respec-
tively, and the prevalence at the study-end of microvascular
outcome composite outcome (nephropathy, neuropathy, and
retinopathy) was not significantly different among the treat-
ment groups (11-13%). Lifestyle intervention or metformin
significantly reduced diabetes development over 15 years.
There were no overall differences in the combined microvas-
cular outcome among treatment groups. However, those who
did not progress to diabetes had a lower prevalence of micro-
vascular complications than those who progressed.

Summary of evidence:

* This panel defined as AD1 the anti-hyperglycemic agents
with proven CV benefits, i.e., SGLT2 inhibitors (SGLT21)
and glucagon-like peptide-1 receptor agonists (GLP-1 RA).

* SGLT2i favorably affects CV events and CV mortality in

high-risk adults with T2D. A meta-analysis*’ of 6 rand-

omized, placebo-controlled CV outcomes trials (CVOTSs)

with SGLT2i included data from 6 trials comprising 46,969

patients with T2D, 66.2% with ASCVD. Overall, SGLT2i

reduced the risk of MACE by 10% (HR 0.90, 95% CI 0.85

to 0.95), with no significant heterogeneity of associations

with outcome. The presence or absence of ASCVD did not
modify the association with outcomes for MACE (P for in-
teraction = 0.10). There was also no difference between the
subgroups with baseline HbA1c above or below 8.5% (P for
interaction = 0.09). SGLT2i also reduced CV mortality by

15% (HR 0.85, 95% CI 0.78 to 0.93, without differences

between patients with or without previous ASCVD; P for

interaction = 0.44). These data support recommendations to
prioritize the use of SGLT?2i in patients at high ASCVD risk.

GLP-1 RA reduces MACE, CV mortality, and ACM in high-

risk patients with T2D. In a meta-analysis* including data

from 8 trials comprising 60,080 patients, GLP-1 RA reduced

MACE by 14% (HR 0.86, 95% CI 0.80 to 0.93), with no

significant heterogeneity between subgroups with or with-

out established ASCVD (P for interaction = 0.18). Overall,

GLP-1 RA reduced CV mortality by 13% (HR 0.87, 95% CI

0.80 to 0.94) and ACM by 12% (HR 0.88, 95% CI 0.82 to

0.94), with no increase in the risk of severe hypoglycemia,

retinopathy, or pancreatic adverse effects. This data supports

current recommendations to prioritize the use of GLP-1 RA
in patients at high ASCVD risk.

R11. In adults with T2D and obesity, GLP-1 RA or GIP/GLP-1 receptor co-
agonists SHOULD BE CONSIDERED for improving weight loss.

Ila

Summary of evidence:

» The STEP 2 study*’ was a double-blind, double-dummy, ran-
domized phase 3 clinical trial that assessed the efficacy and
safety of the once-a-week subcutaneous GLP-1 RA semaglu-
tide, in doses of 2.4 mg vs. 1.0 mg vs. placebo, for weight
management in adults with T2D and overweight or obesity.
The study enrolled adults with a BMI > 27 kg/m? and HbAlc
7-10% who had been diagnosed with T2D for at least 180
days before screening. Patients were randomly allocated
(1:1:1) via an interactive web-response system and stratified
by background glucose-lowering medication and HbAlc to
SC injection of semaglutide 2.4 mg, semaglutide 1.0 mg, or
visually matching placebo, once a week for 68 weeks, plus
a lifestyle intervention. Co-primary endpoints were percent-
age change in body weight and achievement of weight reduc-
tion of at least 5% at 68 weeks for semaglutide 2.4 mg vs.
placebo, assessed by intention to treat. A total of 1,210 were
randomly assigned to semaglutide 2.4 mg (n = 404), sema-
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glutide 1.0 mg (n = 403), or placebo (n = 403) and included
in the intention-to-treat analysis. The estimated change in
mean body weight from baseline to week 68 was -9.6% with
semaglutide 2.4 mg vs. -3.4% with placebo. The estimated
treatment difference (ETD) for semaglutide 2.4 mg vs. pla-
cebo was -6.2% (95% CI -7.3 to -5.2; P < 0.0001). At week
68, more patients on semaglutide 2.4 mg than on placebo
achieved weight reductions of at least 5% (267 [68.8%] of
388 vs. 107 [28.5%] of 376; OR 4.88, 95% CI 3.58 to 6.64, P
<0.0001). In adults with overweight/obesity and T2D, sema-
glutide 2.4 mg once a week significantly decreased body
weight compared with placebo.

The SURPASS 1 study®® was a 40-week, double-blind, ran-
domized, placebo-controlled, phase 3 trial to assess efficacy,
safety, and tolerability of GIP/GLP-1 receptor co-agonist
tirzepatide monotherapy vs. placebo in adults with T2D in-
adequately controlled by diet and exercise alone. The pri-
mary endpoint was the mean change in HbA 1c¢ from baseline
at 40 weeks. A total of 478 individuals were randomly as-
signed to tirzepatide 5 mg (n = 121 [25%]), 10 mg (n = 121
[25%]), 15 mg (n= 121 [25%)]), or placebo (n = 115 [24%)]).
At 40 weeks, all tirzepatide doses were superior to placebo
for changes from baseline in HbA 1c, fasting serum glucose,
body weight, and HbA 1c¢ targets of < 7% and < 5.7%. Mean
HbA 1c decreased from baseline by 1.87% with tirzepatide 5
mg, 1.89% with tirzepatide 10 mg, and 2.07% with tirzepa-
tide 15 mg vs. +0.04% with placebo, resulting in estimated
treatment differences vs. placebo of -1.91%, -1.93%, and
-2.11%, respectively (all P < 0.0001). More participants on
tirzepatide than on placebo met HbA Ic targets of < 7% (87-
92% vs. 20%) and < 6.5% (81-86% vs. 10%), and 31-52% of
patients on tirzepatide vs. 1% on placebo reached an HbAlc
< 5.7%. Tirzepatide induced a dose-dependent body weight
loss ranging from 7 to 9.5 kg. Tirzepatide showed important
improvements in glycemic control and body weight without
increased risk of hypoglycemia. The safety profile was con-
sistent with GLP-1 RA, indicating a potential monotherapy
use of tirzepatide for T2D treatment.

R12. In treatment-naive asymptomatic adults with T2D, at low or
intermediate CV risk, in whom HbA lc is above 7.5%, dual therapy,
including metformin and a second AD1 or AD, IS RECOMMENDED to
improve glycemic control.

Summary of evidence:

Adding SGLT2i:

e Compared with placebo, SGLT2i reduced HbAlc lev-
els when used as monotherapy (weighted mean difference
[WMD] 0.79%, 95% CI 0.96% to 0.62%, I* 71%) or add-on
treatment (WMD 0.61%, 95% CI 0.69% to 0.53%, I> 73%).”!

Adding GLP-1 RA:

* The efficacy of adding liraglutide to metformin was com-
pared with the addition of placebo or glimepiride to met-
formin in subjects previously treated with oral antidiabetic
therapy. In a 26-week, double-blind, double-dummy, pla-
cebo, and active-controlled, parallel-group trial, 1,091 adults
with T2D were randomly assigned to once-daily liraglutide
(either 0.6, 1.2, or 1.8 mg/d injected SC), to placebo, or to

glimepiride (4 mg once daily).” All treatments were in com-
bination therapy with metformin (1 g twice daily). Baseline
HbAlc was 7-11% if on previous monotherapy > 3 months
or 7-10% if previous dual therapy > 3 months. HbAlc values
were reduced in all liraglutide groups vs. the placebo group
(P < 0.0001), with mean decreases of 1% for 1.8 and 1.2
mg liraglutide and glimepiride and 0.7% for 0.6 mg liraglu-
tide vs. an increase of 0.1% for placebo. Liraglutide induced
similar glycemic control, reduced body weight, and lowered
the occurrence of hypoglycemia compared with glimepiride,
when both had background therapy with metformin.

Adding DPP-4i:

* Dual therapy with DPP-4i and metformin is efficacious and safe.
A meta-analysis™ assessing the long-term efficacy and safety
of DPP-4i combined with metformin compared to metformin
alone in patients with T2D included seven RCTs lasting at least
24 weeks. The decline in HbA1¢ was greater with dual therapy.
The difference was -0.54% (95% CI -0.63 to -0.45), with no
increase in hypoglycemia (HR 0.79, 95% CI 0.48 to 1.30).

Adding pioglitazone:

 The addition of pioglitazone (30 mg/d) to other antidiabetic
agents (metformin or sulfonylureas) led to more significant
reductions in HbAlc level by —1.16% (95% CI —-1.41 to
—-0.90) compared with placebo.*

Adding sulfonylureas:

* The safety of sulfonylureas in relation to CV outcomes
was demonstrated in the CAROLINA head-to-head RCT*
(glimepiride vs. linagliptin) in the TOSCA.IT head-to-head
trial*® (glimepiride vs. pioglitazone), and in the ADVANCE
trial®’ (gliclazide MR).

* In a meta-analysis™ of RCTs, CV safety was also extended to
glibenclamide (glyburide). This panel considered that sulfo-
nylureas are safe in relation to CV risk. However, they are as-
sociated with an increased incidence of hypoglycemia. There-
fore, prescriptions must be individualized for each patient.

* Among the sulfonylureas, gliclazide MR is associated with a
lower risk of hypoglycemia. In the GUIDE trial®, a head-to-
head comparison of gliclazide MR and glimepiride (n = 845),
hypoglycemia occurred less frequently with gliclazide MR than
with glimepiride (3.7% vs. 8.9%, respectively; P = 0.003).

Adding GIP/GLP-1 receptor co-agonists:

* A systematic review and meta-analysis® evaluating the ef-
ficacy and safety of tirzepatide against placebo or active
comparator in people with T2D included six RCT (data from
6,579 subjects; 4,410 in the tirzepatide group and 2,054 in
the control group). Tirzepatide treatment reduced HbAlc,
the primary endpoint (WMD -1.07%, 95% CI -1.44 to -0.56,
12 98%). Secondary efficacy endpoints also improved with
tirzepatide. Fasting serum glucose (WMD -21.50 mg/dL,
95% CI -34.44 to -8.56), body weight (WMD -7.99 kg, 95%
CI-11.36 to -4.62, 1> 99%), blood pressure, and fasting lipid
profiles, without increasing hypoglycemia, either as mono-
therapy or add-on therapy. Tirzepatide increased the risk of
gastrointestinal adverse events (risk ratio 3.32, 95% IC 1.3
to 8.5, I* 95%) as add-on therapy, but not in terms of pan-
creatitis or cholelithiasis. Furthermore, tirzepatide presented
a dose-response effect (1 mg to 15 mg) on decreased HbAlc
and body weight.



88

Bertoluci MC et al / Rev Port Endocrinol Diabetes Metab. Ahead of Print

R13.

In treatment-naive asymptomatic adults with T2D, in whom HbAlc is

7.5% to 9%, triple therapy, including metformin and two AD1 or AD, MAY
BE CONSIDERED to improve glycemic control.

1Ib

Summary of evidence:

This panel considered that, in general, triple therapy is ef-
fective and safe for improving glycemic control. In addition,
most studies indicate superior HbA 1c-lowering efficacy with
triple than with dual therapy. Therefore, it is likely that pa-
tients with HbAlc closer to 9% are potential candidates for
initial triple therapy.

Considering the combination of metformin, SGLT2i and
GLP-1 RA, the AWARD-10 trial®' randomized 424 patients
who were on SGLT2i and metformin to receive dulaglutide
1.5 mg (n = 142), dulaglutide 0.75 mg (n = 142), or placebo
(n=140). The primary objective was to test for superiority of
dulaglutide vs. placebo regarding the change in HbAlc from
baseline at 24 weeks. HbA 1c was reduced further in patients
receiving all three drugs (dulaglutide 1.5 mg: -1.34% =+ 0.06
and dulaglutide 0.75 mg: -1.21% + 0.06) than in those re-
ceiving two drugs (placebo plus metformin/SGLT2i: -0.54%
+ 0.06, P < 0.0001). Triple therapy improved glycemic con-
trol significantly, with acceptable tolerability.

The DURATION-8 study®” was a 28-week, multicenter, dou-
ble-blind, active-control trial of T2D patients with HbAlc
8-12% who were on metformin monotherapy. Patients (n
= 695) were randomly assigned to receive exenatide plus
dapagliflozin, exenatide plus placebo, or dapagliflozin plus
placebo. The primary endpoint was a change in HbA1c from
baseline to week 28. At 28 weeks, the change in HbAlc was
-2% (95% CI -2.2 to -1.8) in the exenatide/dapagliflozin
group, -1.6% (95% CI -1.8 to -1.4) in the exenatide group,
and -1.4% (95% CI -1.6 to -1.2) in the dapagliflozin group.
The combination of exenatide and dapagliflozin significant-
ly reduced HbA 1c from baseline to week 28 compared with
exenatide alone (-0.4%, 95% CI -0.6 to -0.1, P = 0.003) or
dapagliflozin alone (-0.6%, 95% CI -0.8 to -0.3, P < 0.001),
and was well tolerated.

The combination of empagliflozin and linagliptin was ex-
amined as second-line therapy in subjects with T2D inad-
equately controlled on metformin in a double-blind RCT®.
Patients were randomized to empagliflozin plus linagliptin
or each drug alone in different dosages as an add-on to met-
formin for 52 weeks. The primary endpoint was the change
in HbAlc from baseline at week 24. At week 24, decreases
in HbAlc from a baseline of 7.90-8.02% were superior with
empagliflozin/linagliptin than with empagliflozin 25 mg or
linagliptin 5 mg alone as add-ons to metformin. Overall,
61.8% attained HbAlc < 7% with the combination of empa-
gliflozin 25 mg/linagliptin 5 mg, while only 32.6% did with
empagliflozin 25 mg alone (OR 4.2, 95% CI 2.3 t0 7.6, P <
0.001), and 36.1% with linagliptin 5 mg alone (OR 3.5, 95%
CI 1.9 to 6.4, P <0.001). Efficacy was maintained at week
52. The proportion of subjects with adverse events over 52
weeks was similar across treatment arms (68.6-73%), with
no hypoglycemic events requiring assistance.

The empagliflozin/linagliptin combination as second-line
therapy for 52 weeks significantly reduced HbAlc com-
pared with the individual components and was well toler-
ated. In an open-label clinical trial®, 106 patients recently

diagnosed with T2D were randomized to metformin/piogl-
itazone/exenatide (triple therapy) and 115 to metformin,
followed by sulfonylurea and glargine U100 (conventional
treatment) with an HbAlc target of < 6.5% for two years.
Patients receiving triple therapy had a more significant re-
duction in HbAlc level than those receiving conventional
treatment (5.95% vs. 6.50%; P < 0.001). In addition, despite
lower HbAlc, participants on triple therapy experienced a
7.5-fold lower rate of hypoglycemia than patients on con-
ventional treatment. Triple therapy was also associated with
weight loss vs. weight gain in those receiving conventional
treatment (-1.2 kg vs. +4.1 kg, respectively; P <0.01).

A post hoc analysis® of three RCTs of sequential or concom-
itant add-on of dapagliflozin and saxagliptin to metformin
compared the safety of triple therapy (dapagliflozin plus
saxagliptin + metformin) vs. dual therapy (dapagliflozin or
saxagliptin plus metformin). At 24 weeks, the incidence of
any adverse and serious adverse events was similar between
the triple and dual therapy groups and between the concomi-
tant and sequential add-on groups. Urinary tract infections
were more common in the sequential groups than concur-
rent groups; genital infections were reported only with the
sequential add-on of dapagliflozin to saxagliptin plus met-
formin. Hypoglycemia occurred in < 2% of patients across
all groups.

A network meta-analysis®® compared the efficacy of adding
a third AD in patients with T2D not well controlled (HbAlc
> 7%) by dual therapy with metformin and sulfonylurea. The
meta-analysis included only RCTs of at least 24 weeks’ dura-
tion. The primary outcomes were a change in HbA Ic, weight
change, and severe hypoglycemia frequency. A total of 18
trials involving 4,535 participants, with a mean duration
of 31 weeks, were included. Compared with placebo, drug
classes did not differ regarding the effect on HbAlc level,
with reductions ranging from -0.70% (95% CI -1.33% to
-0.08%) to -1.08% (95% CI -1.41% to -0.77%). Weight gain
was seen with IBT (2.84 kg, 95% CI 1.76 to 3.90 kg) and
with thiazolidinediones (4.25 kg, 95% CI 2.76 to 5.66 kg),
while weight loss was seen with GLP-1 RA (-1.63 kilograms,
95% CI -2.71 to -0.60 kg). IBT caused twice more severe
hypoglycemic episodes than non-insulin ADs. No agent was
superior to any other in terms of HbAlc.

R14. In treatment-naive, asymptomatic adults with T2D, in whom HbA lc
> 9%, metformin plus IBT SHOULD BE CONSIDERED to improve
glycemic control.

Ila

Summary of evidence:

* A meta-analysis®” comparing CV and metabolic outcomes
in insulin-based vs. non-insulin-based glucose-lowering
therapy included 18 RCTs (data from 19,300 patients). In
16 trials, insulin had superior efficacy in achieving glycemic
control (HR 0.20, 95% CI 0.28 to 0.11) and was associated
with superior reductions in HbAlc. Baseline HbAlc among
all included studies ranged from 7.4 to 9.7%. There was no
significant between-group difference in ACM or CV events
risk. However, the risk of hypoglycemia was higher among
patients receiving insulin (relative risk 1.90, 95% CI 1.44 to
2.51). Non-insulin treatment was associated with more ad-
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verse drug reactions (54.7% vs. 45.3%, P = 0.044).

* Compared with oral ADs, early intensive insulin therapy in
patients with newly diagnosed T2D is associated with a fa-
vorable impact on recovery and maintenance of 3-cell func-
tion, as well as prolonged glycemic remission. A multicenter
RCT® compared the effects of transient intensive insulin
therapy (continuous subcutaneous insulin infusion [CSII] or
multiple daily injections [MDI]) vs. oral antidiabetic agents
on P-cell function and diabetes remission. A total of 382
treatment-naive patients with recently diagnosed T2D were
randomized to receive insulin or oral hypoglycemic agents
for rapid initial correction of hyperglycemia. The mean
HbAlc at baseline was 9.5-9.8%. Treatment was stopped
once normoglycemia had been achieved and remained stable
for two weeks; patients were then followed on a diet and
exercise alone. Intravenous glucose tolerance tests were
performed, and glucose, insulin, and proinsulin levels were
measured. The primary endpoint was the duration of glyce-
mic remission and remission rate at one year. More patients
achieved target glycemic control in the insulin groups than
those treated with oral ADs. In addition, the 1-year remission
rate was significantly higher in the insulin groups (51.1%
and 44.9% vs. 26.7% with oral ADs; P = 0.0012). B-cell
function, assessed by the homeostasis model assessment of
B-cell function (HOMA-) and acute insulin response, also
improved significantly after intensive therapy. The increase
in acute insulin response was sustained in the insulin groups
but considerably declined in the oral ADs group at one year
in all patients who achieved remission.

Summary of evidence:

R15. In treatment-naive, asymptomatic adults with T2D, in whom HbA lc >
9%, triple therapy including metformin and two other AD1 or AD SHOULD
BE CONSIDERED to improve glycemic control.

Ila

* See the summary of evidence in recommendation 13.

R16. In adults with T2D, HbAlc > 9%, and signs or symptoms of
hyperglycemia (polyuria, polydipsia, weight loss), insulin-based therapy IS
RECOMMENDED to improve glycemic control.

Summary of evidence:

* This panel recommended using insulin-based therapy (IBT)
in T2D patients with symptoms of hyperglycemia. There
is general agreement that IBT is necessary when signs or
symptoms of insulin deficiency are present. This statement
is based primarily on the pathophysiology of T2D, plausibil-
ity, and clinical experience.

R17. In adults with T2D, obesity, and HbAlc > 9%, without severe signs or
symptoms of hyperglycemia, a combination of basal insulin and GLP-1 RA
therapy SHOULD BE CONSIDERED to improve glycemic control.

Ila

Summary of evidence:

* A meta-analysis of RCTs® assessed the efficacy and safety
of short and long-acting GLP-1 RA, both used in combina-
tion with basal insulin, in adults with T2D. A total of 14 RCTs
were included. Eight trials examined short-acting and six
long-acting GLP-1 RA. Differences in HbAlc, fasting plasma
glucose, body weight, and adverse events were compared be-
tween studies using short-or long-acting GLP-1 RA. Long-
acting GLP-1 RA was more effective in reducing HbAlc (A -6
mmol/mol, 95% CI -10 to -2, P = 0.007), fasting plasma glu-
cose (A -0.7 mmol/L, 95% CI -1.2t0 -0.3, P=0.007), and body
weight (A -1.4 kg, 95% CI -2.2 to -0.6, P = 0.002) and raised
the proportion of patients achieving an HbA ¢ target < 7% (P
= 0.03) more than the short-acting ones. Furthermore, patients
reporting symptomatic (P = 0.048) but not severe (P = 0.96)
hypoglycemia were fewer with long- vs. short-acting GLP-1
RA added to insulin. In addition, a lower proportion of pa-
tients reported nausea (-52%, P < 0.0001) or vomiting (-36%,
P=0.0002) with long-acting GLP-1 RA. GLP-1 RA improved
HbA Ic, fasting plasma glucose, and body weight when added
to basal insulin. Long-acting GLP-1 RA, however, was signifi-
cantly more effective for glycemic and body weight control
and displayed better gastrointestinal tolerability.

Intensification

R18. In adults with T2D and without cardiorenal complications, whose
HbA 1¢ remains above target despite dual therapy, triple therapy IS
RECOMMENDED to improve glycemic control.

Summary of evidence:

¢ See the summary of evidence in recommendation 13.

R19. In adults with T2D without cardiovascular or renal complications,
whose HbA 1¢ remains above target despite triple therapy, quadruple therapy
IS RECOMMENDED to improve glycemic control.

Summary of evidence:

e Quadruple therapy was evaluated in an open-label obser-
vational trial” in patients with uncontrolled T2D (HbAlc
7.5-12%) despite three oral ADs. The objective was to ad-
dress the effectiveness and safety of adding empagliflozin or
glargine U100 as a fourth agent in patients already on met-
formin, DPP-4i, and glimepiride. A total of 268 patients were
included: 142 on empagliflozin (25 mg/d) and 126 on glar-
gine U100. After 24 weeks, HbAlc reduced from baseline
by 1.5+ 1.2% (P < 0.001) in the empagliflozin group and by
1.1 + 1.8% (P < 0.001) in the glargine U100 group. Moreo-
ver, HbAlc and FPG were significantly reduced (HbAlc,
P=0.004; FPG, P=0.008, respectively) in the empagliflozin
group vs. the glargine U100 group. In addition, hypoglyce-
mic adverse events were significantly higher in the glargine
U100 group vs. the empagliflozin group (P=0.001). There-
fore, quadruple therapy with SGLT2i, metformin, DPP-4i,
and sulfonylurea was effective and safe for treating T2D.
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* An open-label, prospective, 52-week study "' was conducted
in T2D to compare the effectiveness and safety of adding
empagliflozin 25 mg/d or dapagliflozin ten mg/d as part of a
quadruple therapy regimen for patients already on metform-
in, glimepiride, and DPP-4i, and still inadequately controlled
(HbAlc 7.5-12%). The primary outcome was a change in
HbAlc. In total, 350 patients were enrolled to receive em-
pagliflozin (n = 176) or dapagliflozin (n = 174). After 52
weeks, both groups had significant reductions in HbAlc. The
decline, however, was more important in the empagliflozin
group (P < 0.001). Safety profiles were similar in the two
groups, demonstrating that quadruple therapy can be used ef-
fectively in patients with T2D.

R20. In adults with T2D whose HbA I¢ remains above target despite
quadruple therapy, adding insulin-based therapy IS RECOMMENDED to
improve glycemic control.

Summary of evidence:

* In a 26-week open-label trial”?, patients receiving GLP-1 RA
therapy (liraglutide once daily or exenatide twice daily) plus
metformin alone or metformin plus pioglitazone and a sulfo-
nylurea were randomly assigned to receive insulin degludec
plus liraglutide once daily (n = 292) or to continue GLP-
1 RA therapy and oral ADs at the pre-trial dose (n = 146).
At 26 weeks, superior HbA 1c reductions had been achieved
with the insulin degludec/liraglutide combination (ETD
-0.94%, P < 0.001).

R21. In asymptomatic adults with T2D requiring IBT, a fixed-ratio co-
formulation insulin/GLP-1 RA SHOULD BE CONSIDERED over basal
insulin or basal-bolus insulin, whenever available, to improve glucose control.

Ila

Summary of evidence:

* A preplanned subgroup analysis of a meta-analysis’ includ-
ed 6 RCTs (n = 4,213) comparing fixed-ratio co-formulation
(FRC) insulin/GLP-1 RA vs. up-titration of basal insulin on
metabolic control in adults with T2D. All trials had at least
24 weeks’ duration of intervention, and, for the most, the
control group was on glargine U100 or degludec. The FRC
therapy led to a mean HbA lc decrease significantly greater
than basal insulin up-titration (WMD -0.50%, 95% CI -0.67
to -0.33%, P < 0.001, I 91%), more patients at HbA 1c target
(relative risk [RR] 1.48, 95% CI 1.23 to 1.77, P < 0.001, I?
92.3%), similar hypoglycemic events (RR 0.87,95% CI 0.72
to 1.04, P =0.114, I* 72.9%), and weight reduction (WMD
-2.0,95% CI -2.6 to -1.4, P < 0.001, 12 86%).

A RCT™ assessed the efficacy and safety of initiating FRC
insulin degludec/liraglutide vs. basal-bolus insulin in adults
with uncontrolled T2D under basal insulin and metformin. All
participants were randomized to FRC or glargine U100 plus
insulin aspart up to 4 times daily. The FRC elicited HbAlc
reductions comparable to basal-bolus (ETD 0.02%, 95% CI
-0.16 to 0.12); non-inferiority confirmed (P < 0.0001). The
number of severe or confirmed symptomatic hypoglycemia
events was lower with co-formulation vs. basal-bolus (risk

ratio 0.39, 95% CI 0.29 to 0.51), and body weight decreased
with co-formulation and increased with basal-bolus (ETD
23.6 kg, 95% CI 24.2 to 22.9). Total daily insulin dose was
lower with co-formulation (40 units) than basal-bolus (40
units vs. 84 units total [52 units basal], respectively; ETD
-44.5 units, 95% CI 248.3 to 240.7, P <0.0001). By week 26,
approximately 90% of patients on basal-bolus reported tak-
ing at least three insulin injections per day vs. the once-daily
single injection with FRC.

A retrospective analysis of an extensive database’ compared
outcomes in adults with T2D under basal insulin therapy who
were newly initiated on FRC insulin glargine U100/lixisena-
tide or basal-bolus insulin therapy. Cohorts were propensity
score—matched in a 1:1 ratio on baseline characteristics (n =
2,140; 1,070 individuals in each group). The primary end-
point was persistence with therapy at 12 months. Second-
ary endpoints included treatment adherence, hypoglycemia,
and HbA 1c change at 12 months. Treatment persistence was
higher for FRC vs. basal-bolus (HR 0.51, 95% CI 0.46 to
0.57, adjusted P < 0.001). In addition, adherence was higher
(adjusted OR 4.00, 95% CI 3.25 to 4.91) and hypoglycemic
events were lower (adjusted RR 0.61, 95% CI 0.45 to 0.84)
for FRC vs. basal-bolus. HbAlc reduction from baseline,
however, was slightly more significant for basal-bolus insu-
lin therapy (0.65 vs. 0.84%, least squares mean [LSM] 0.58
vs. 0.73%, LSM difference 0.15%, 95% CI 0.04 to 0.34).

Management of Antidiabetic Therapy in Adults With T2d and
Atherosclerotic Cardiovascular Disease (ASCVD)

Figure 5 depicts the approach to managing antidiabetic thera-
py in adults with T2D and ASCVD.

R22. In adults with T2D with clinical ASCVD, SGLT2i or GLP-1 RA
(AD1) ARE RECOMMENDED to reduce cardiovascular events and CV
mortality.

Summary of evidence:

* SGLT2i favorably affects CV events and CV mortality in
high-risk adults with T2D. A meta-analysis*’ included data
from 6 CVOTs of SGLT2i, comprising 46,969 unique pa-
tients with T2D and 31,116 (66.2%) with ASCVD. The pri-
mary outcomes were MACE and each one of its components
(ML, stroke, or CV death). Overall, SGLT2i reduced the risk
of MACE by 10% (HR 0.90, 95% CI 0.85 to 0.95), with
no significant heterogeneity of associations with outcome.
The presence or absence of ASCVD did not modify the asso-
ciation with outcomes for MACE (P for interaction = 0.10).
Specifically, in patients with ASCVD, the HR was 0.89 (95%
CI 0.84 to 0.95). There was also no difference between the
subgroups with baseline HbA 1c¢ below or above 8.5% (P for
interaction = 0.09). SGLT2i also reduced CV mortality by
15% (HR 0.85, 95% CI 0.78 to 0.93), without differences
between patients with or without previous ASCVD (P for in-
teraction = 0.44). Specifically, in patients with ASCVD, the
HR was 0.83 (95% CI 0.76 to 0.92).

* GLP-1 RA reduces MACE, CV mortality, and ACM in high-
risk patients with T2D. In a meta-analysis** including eight
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Figure 5. Management of antidiabetic therapy in adults with T2D and ASCVD.
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trials, comprising data from 60,080 patients, GLP-1 RA
reduced MACE by 14% (HR 0.86, 95% CI 0.80 to 0.93),
with no significant heterogeneity between patients with or
without ASCVD (P for interaction = 0.94) or HbAlc base-
line values (P for interaction = 0.14). Specifically, in patients
with ASCVD, the HR was 0.85 (95% CI 0.78 to 0.92). Over-
all, GLP-1 RA also reduced CV mortality by 13% (HR 0.87,
95% CI 0.80 to 0.94) and ACM by 12% (HR 0.88, 95% CI
0.82t0 0.94).

In a meta-analysis’™ of 6 RCTs with SGLT2i (data from 51,743
participants), CV outcomes and mortality were stratified ac-
cording to baseline metformin use, ranging from 21% to 82%.
SGLT2i reduced the risk of MACE, with and without con-
comitant metformin use (HR 0.93, 95% CI 0.87 to 1.00 and
HR 0.82, 95% CI 0.71 to 0.86, respectively; P for interaction
=0.14). Treatment with SGLT2i results in clear and consistent
reductions in CV outcomes and mortality regardless of wheth-
er patients are receiving or not receiving metformin.

Despite the lower risk of CV events in patients treated with
canagliflozin” or injectable semaglutide’™ vs. placebo, it is
essential to note that, in the CANVAS Program’’, patients
treated with canagliflozin had a greater risk of amputation
(HR 1.97, 95% CI 1.41 to 2.75), primarily at the level of the
toe or metatarsal; in the SUSTAIN-6 trial’®, rates of retin-
opathy complications (vitreous hemorrhage, blindness, or
conditions requiring treatment with an intravitreal agent or
photocoagulation) were significantly higher (HR 1.76, 95%
CI 1.11 to 2.78, P = 0.02) in those who received injectable
semaglutide. These adverse effects are new findings for
which the mechanisms are unknown. Therefore, this panel
recommended caution in using canagliflozin in patients at
risk for amputation and injectable semaglutide in those with
proliferative retinopathy.

R23. In adults with T2D and clinical ASCVD, who are in use of either
SGLT2i or a GLP-1 RA, combining GLP-1 RA plus SGLT2i MAY BE
CONSIDERED, as it is associated with fewer CV events and decreased
all-cause mortality.

1Ib

Summary of evidence:

* In a large, real-world observational study”, 12,584 adults
with T2D that received either SGLT2i or sulfonylureas to
baseline GLP-1 RA were identified within 3 United States
datasets. Subjects were 1:1 matched, using the propensity
score, adjusting for baseline covariates. The composite CV
endpoint included MI, stroke, and ACM. The adjusted pooled
HR of SGLT2i initiators vs. sulfonylureas initiators was 0.76
(95% CI0.59 to 0.98). This decrease in the primary outcome
was driven by reductions in the risk of MI (HR 0.71, 95%
CI0.51 to 1.003) and ACM (HR 0.68, 95% CI 0.40 to 1.14)
but not stroke (HR 1.05, 95% CI 0.62 to 1.79). In this cohort
already on GLP-1 RA, the association with SGLT2i vs. sul-
fonylurea was associated with a more significant CV benefit.
In an exploratory analysis of the AMPLITUDE-O trial®,
the effects of the GLP-1 RA efpeglenatide on MACE, ex-
panded MACE, renal composite outcome, MACE, or death
outcome, and hospitalizations for heart failure (hHF), as well
as adverse events, appeared to be independent of concurrent
SGLT2i use, as judged by point estimates in patients receiv-

ing compared with those not receiving baseline SGLT2i and
lack of any formal interactions. These data support combined
SGLT2i and GLP-1 RA therapy in T2D.

* To evaluate the effects of GLP-1 RA on CV outcomes in
adults with T2D treated with or without SGLT2i, a study®'
included a post hoc analysis of the Harmony Outcomes trial,
a CVOT of albiglutide by background SGLT2i use. In addi-
tion, a trial-level meta-analysis of the Harmony Outcomes
trial and the AMPLITUDE-O trial (efpeglenatide) was per-
formed, combining the treatment effect estimates according
to SGLT2i use. The results evidenced that, in patients with
T2D and CVD, GLP-1 RA reduced CV events independent-
ly of SGLT2i use (P for interaction = 0.7 for MACE in the
post hoc analysis; the HRs for MACE in the meta-analysis
were 0.78 [95% CI1 0.49 to 1.24] with SGLT2i and 0.77 [95%
CI 0.76 to 0.92] without SGLT2i, P for interaction = 0.95).
These findings suggest that combining GLP-1 RA with SGL-
T2i may further reduce CV risk.

R24. In adults with T2D and clinical ASCVD, who either use SGLT2i or
GLP-1 RA and HbA1c remains above the target, dual therapy with AD1
plus metformin IS RECOMMENDED to improve glycemic control.

Summary of evidence:

* This panel did not find studies that evaluate sequential ther-
apy using metformin as an add-on baseline therapy with any
ADI1. Notwithstanding, there is evidence about using AD1
as an add-on baseline therapy with metformin. In a network
meta-analysis®, the change in HbAlc level in patients re-
ceiving metformin-based background therapy varied from
-0.63% to -0.51% with SGLT2i and from -1.33% to -0.43%
with GLP-1 RA.

R25. In adults with T2D and clinical ASCVD, who use SGLT2i or GLP-1
RA, and HbA I¢ is still above the target, dual therapy with 2 AD1 SHOULD
BE CONSIDERED to improve glycemic control.

Ila

Summary of evidence:

* A systematic review and meta-analysis* of 7 RCTs (data
from 1,913 patients, baseline HbA 1¢ level 8-9.3%) compared
the combination of GLP-1 RA plus SGLT2i vs. either agent
alone to existing therapy. The combination therapy improved
HbAlc (primary outcome) vs. GLP-1 RA (-0.61%, 95% CI
-1.09 to -0.14) and SGLT2i (-0.85, 95% CI -1.19 to -0.52).

R26. In adults with T2D, clinical ASCVD and HbA 1c above the target
despite dual therapy, triple therapy with metformin and a combination
of two AD1 (SGLT2i and GLP-1 RA) IS RECOMMENDED to improve
glycemic control and further reduce cardiovascular events.

Summary of evidence:

 See the summaries of evidence for recommendations 23 and
25.
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R27. In adults with T2D, ASCVD, and HbA 1¢ above the target despite
dual therapy, triple therapy including one AD (pioglitazone, second-
generation sulfonylureas or DPP-41) or IBT with at least one AD1 MAY BE
CONSIDERED to improve glycemic control.

1Ib

Summary of evidence:

* The efficacy and safety of DPP-4i and pioglitazone in im-
proving hyperglycemia in patients with ASCVD are well
established in the TECOS* (sitagliptin), SAVOR-TIMI 53%
(saxagliptin), CARMELINA® (linagliptin), and PROactive®’
(pioglitazone) trials. In addition, the efficacy and safety of
sulfonylureas in patients with ASCVD were confirmed in
CAROLINA® (glimepiride) and TOSCA.IT* (glimepiride)
and ADVANCE" (gliclazide MR), as well as in a meta-anal-
ysis of RCTs.

A meta-analysis® and risk-benefit assessment of pioglita-

zone were conducted, including studies that compared piogl-
itazone with a control (antidiabetic agents without pioglita-
zone) in patients with either established CVD or high CV
risk. The use of pioglitazone compared to a control group
that did not use it resulted in a 14% and 23% significant re-
duction in odds of major adverse cardiac events (MACE:
Mantel-Haenszel odds ratio [MH-OR] 0.86, 95% CI 0.75 to
0.98), and stroke (MH-OR 0.77, 95% CI 0.60 to 0.99), re-
spectively. The number needed to treat (NNT) for the reduc-
tion in MACE and stroke was 80 and 151, respectively. Not-
withstanding, pioglitazone significantly increased the odds
of HF (MH-OR 1.47, 95% CI 1.26 to 1.71) and hHF (MH-
OR 1.48, 95% CI 1.21 to 1.81). The number needed to harm
(NNH) for HF and hHF were 34 and 44, respectively, making
these findings clinically significant. The authors concluded
that pioglitazone should only be reserved for treating high
CV risk or established CVD.

The CV safety profile and HF risk of vildagliptin were evalu-
ated in a retrospective meta-analysis® of prospectively adju-

dicated CV events, including trials in high-risk patients with
T2D. Patient-level data from 17,446 patients were pooled
from 40 double-blind, randomized, controlled phase III and
IV vildagliptin studies. The primary endpoint was the occur-
rence of MACE (M, stroke, and CV death). Vildagliptin was
not associated with an increased risk of adjudicated MACEs
vs. comparators (Mantel-Haenszel risk ratio [MH-RR] 0.82,
95% CI 0.61 to 1.11). Moreover, there was no significant
increased risk of HF events in vildagliptin-treated patients
(MH-RR 1.08, 95% CT1 0.68 to 1.70).

Management of Antidiabetic Therapy in Adults with T2d and
Heart Failure (HF)

Figure 6 depicts the approach to managing antidiabetic thera-
py in adults with T2D and HF.

R28. In adults with T2D and HF, therapy with SGLT2i IS
RECOMMENDED to reduce CV mortality and hHF and to improve
glycemic control.

Summary of evidence:

* In a systematic review and meta-analysis*’ of 6 CVOTs of
SGLT2i, including data from 46,969 patients with T2D,
SGLT2i reduced the risk of CV death or hHF by 22% (HR
0.78, 95% CI 0.73 to 0.84), with a similar benefit in patients
with and without HF history. In addition, SGLT2i reliably
reduces the hospital admission rate for HF regardless of ex-
isting ASCVD or HF history.

* In a meta-analysis” of 5 RCTs including 21,947 participants
with HF (with or without T2D), SGLT2i reduced the risk of
composite CV death or hHF (HR 0.77, 95% CI1 0.72 to 0.82),
CV death (0.87, 95% CI 0.79 to 0.95), and ACM (0.92, 95%
CI 0.86 to 0.99). These outcomes were consistent in trials of
HF with reduced ejection fraction (HFrEF) and HF with pre-
served ejection fraction (HFpEF) and across all five trials.

R29. In adults with T2D and HF, whose HbA 1¢ remains above target
despite therapy with SGLT?2i, dual therapy by adding metformin IS
RECOMMENDED to improve glycemia control.

Summary of evidence:

» There are no RCTs evaluating the effects of metformin on
glycemic control, specifically in patients with T2D and HF.
Notwithstanding, observational evidence suggests that met-
formin is safe and associated with decreased mortality in pa-
tients with this profile.

A 9-year prospective observational study’' assessed the ef-
fect of starting metformin on the prognosis of patients with
newly diagnosed HF and new-onset T2D. A total of 1,519 pa-
tients were enrolled; the mean age was 71 years, 53.8% were
women, and 51.3% had preserved systolic function. Over
a median follow-up of 57 months, 1,045 patients (68.8%)
died, and 1,344 (88.5%) were hospitalized for decompensa-
tion of HF. There were no cases of lactic acidosis attributable
to metformin use. Metformin was associated with decreased
mortality (HR 0.85, 95% CI 0.82 to 0.88), driven by lower
CV mortality (HR 0.78, 95% CI 0.74 to 0.82), as well as a
lower hospitalization rate (HR 0.81, 95% CI 0.79 to 0.84).
Metformin treatment in advanced HFrEF patients with T2D
is associated with better outcomes by mechanisms beyond
improving glycemic control. In a prospective observational
study?”, propensity score-matched, including 847 stable pa-
tients with advanced HFrEF (67.7% New York Heart As-
sociation [NYHA] III/TV, left ventricular ejection fraction
[LVEF] 23.6 + 5.8%) followed for a median of 3.1 years,
the subgroup of patients treated with metformin (22.9% of
patients with T2D in the study) had better event-free survival
even after adjustment for brain natriuretic peptide (BNP),
BMI, and eGFR (HR 0.70, 95% CI 0.50 to 0.98, P = 0.035).
No significant interaction was found between metformin
therapy and NYHA functional class, LVEF, right ventricular
dysfunction grade, BNP level, eGFR, renin-angiotensin-al-
dosterone system blockade, beta-blocker treatment, presence
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Figure 6. Management of antidiabetic therapy in adults with T2D and HF.
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of implantable cardioverter/defibrillator, or cardiac resyn-
chronization therapy (P for interaction > 0.20).

* In an observational study” of 5,852 patients with HF, met-
formin prescription was independently associated with re-
duced risk of composite mortality/hHF at 12 months (HR
0.81, 95% CI1 0.67 to 0.98, P =0.03).

R30. In adults with T2D and heart failure with preserved ejection fraction
(HFpEF) whose HbA 1¢ remains above target despite dual therapy with
metformin and SGLT?2i, triple therapy by adding GLP-1 RA is safe and
SHOULD BE CONSIDERED to improve glycemic control.

Ila

Summary of evidence:

* This panel did not find studies addressing the effect of GLP-1
RA on HF outcomes in T2D patients with HFpEF. Therefore,
the following data refers to the impact of GLP-1 RA on HF-
related outcomes in patients with T2D, with or without CVD.

* GLP-1 RA reduced the risk of hHF or CV death among pa-
tients without HF. In a meta-analysis™ of 7 RCTs (data from
54,092 adults with T2D; 84% without HF, of whom 8,460
using GLP-1 RA), GLP-1 RA reduced the risk of hHF or CV
death (HR 0.84, 95% CI 0.76 to 0.92) and ACM (HR 0.85,
95% C10.79 to 0.92).

* In a meta-analysis” of 7 CVOTs, including data from 56,004
adults with T2D, with or without established CVD, GLP-
1 RA treatment reduced hospital admission for HF by 9%
(0.91, 0.83 t0 0.99; P =0.028).

* To assess the impact of GLP-1 RA on HF or hHF in pa-
tients with T2D, a systematic review’® included 21 RCTs (n
= 18,270) and 4 observational studies (n = 111,029). In 20
RCTs, there was a lower incidence of HF with GLP-1 RA vs.
control (OR 0.62, 95% CI 0.31 to 1.22). Three cohort stud-
ies evaluating GLP-1 RA vs. different comparators provided
evidence that GLP-1 RA does not increase the incidence of
HF. One RCT provided evidence that GLP-1 RA was not as-
sociated with hHF. The conclusion was that GLP-1 RA does
not increase the risk of HF or hHF among people with T2D.

R31. In adults with T2D and HFpEF whose HbA I ¢ remains above target
despite dual therapy with metformin and SGLT?2i, triple therapy by adding
DPP-4i other than saxagliptin MAY BE CONSIDERED to improve
glycemic control.

1Ib

Summary of evidence:

* In a meta-analysis”” of 4 CVOTs to assess the effects of DPP-
4i on CV events (including studies with sitagliptin, alogliptin,
saxagliptin, and linagliptin), the pooled analysis resulted in a
neutral effect on MI, stroke, and the combination of MI plus
stroke, CV death, and hHF. DPP-4i were neutral as far as all
aspects of CV outcomes. Notably, in SAVOR-TIMI 53, saxa-
gliptin increased the risk of hHF (see recommendation 36).

* The CV safety profile and HF risk of vildagliptin were evalu-
ated in a retrospective meta-analysis® of prospectively adju-
dicated CV events, including trials in high-risk patients with
T2D, such as those with congestive HF and moderate to severe

renal impairment. Patient-level data from 17,446 patients were
pooled from 40 double-blind, randomized, controlled phase
III and TV vildagliptin studies. Assessments of the individual
HF events (requiring hospitalization or new onset) were sec-
ondary endpoints. Confirmed HF events were reported in 41
(0.43%) vildagliptin-treated patients and 32 (0.45%) compar-
ator-treated patients (RR 1.08, 95% CI 0.68 to 1.70).

R32. In adults with T2D, HFpEF, and HbA 1¢ above target despite triple
therapy (metformin, SGLT2i, and GLP-1 RA), adding IBT MAY BE
CONSIDERED to improve glycemic control.

1Ib

Summary of evidence:

* Although this panel did not find RCTs addressing the safety
of insulin in patients with clinically established HF or at high
risk of HF, there is an agreement that adding IBT may be
considered a safe option to improve glycemic control when-
ever HbAlc target is not reached despite triple therapy, in
patients with stable HF. This panel highlights, however, that
close monitoring is advisable in patients with advanced HF.
A sub-analysis of the ORIGIN trial”™® showed that glargine
U100 has a neutral effect on both initial and recurrent hHF.
The trial randomized 12,537 patients with prediabetes or
diabetes at high CV risk to either glargine U100 or placebo.
People with more severe HF (NYHA III/IV) were excluded.
There were no differences between groups in hHF (HR 0.90,
95% CI 0.77 to 1.05) over the 2.5 years of follow-up.

The ORIGINALE study” measured the post-trial effects of
insulin glargine U100 for an additional 2.7 years. Of 12,537
randomized participants, post-trial data were analyzed for
4,718 allocated initially to insulin glargine U100 (2,351)
vs. standard care (2,367). From randomization to the end
of post-trial follow-up, no differences were found between
groups in hHF (1,958 vs. 1,910 events; HR 1.03, CI 95%
0.97 to 1.10, P=0.38).

The DEVOTE trial'® was a treat-to-target, double-blind
CVOT in 7,637 adults with T2D and high CV risk, rand-
omized to insulin degludec or glargine U100. The primary
endpoint of this secondary analysis was time to the first hHF.
Severe hypoglycemia was adjudicated. Overall, 372 (4.9%)
patients experienced hHF (550 events). There was no signifi-
cant difference in the risk of hHF between treatments (HR
0.88, 95% CI 0.72 to 1.08, P = 0.227). Prior HF was the
strongest predictor of future hHF events (HR 4.89, 95% CI
3.9 to 6.4, P <0.0001). In patients with T2D and high CV
risk, there were no treatment differences in terms of hHF.

R33. In adults with T2D and stable HFrEF, in whom HbA ¢ is above target
despite dual therapy, the association of GLP-1 RA MAY BE CONSIDERED
to improve glycemic control.

1Ib

Summary of evidence:

* A meta-analysis™ of 7 RCTs included 54,092 patients with
T2D (16% with HF history; n = 8,460). Among the subgroup
of patients without HF, GLP-1 RA reduced the risk of hFH
or CV death (HR 0.84, 95% CI 0.76 to 0.92) and ACM (HR



96 Bertoluci MC et al / Rev Port Endocrinol Diabetes Metab. Ahead of Print

0.85,95% CI 0.79 to 0.92). In addition, a reduction of ASCVD
events was observed regardless of HF history. However, GLP-
1 RA did not reduce the composite of hHF or CV death (HR
0.96, 95% C1 0.84 to 1.08) or ACM (HR 0.98, 95% CI 0.86 to
1.11) in the subgroup of patients with HF history.

R34. In advanced heart failure with reduced ejection fraction (HFrEF),
GLP-1 RA is not recommended, due to possible increases in the risk of
cardiac adverse events, including hHF and all-cause mortality.

Summary of evidence:

* In the FIGHT trial'’!, which included 300 patients with ad-
vanced HFTEF (hospitalization in the last 14 days; 59% with
T2D; median LVEF of 25%) followed for 180 days, treat-
ment with liraglutide did not reduce the primary endpoint of
a global rank score of time to death, time to re-hospitaliza-
tion for HF, and time-averaged proportional change in NT-
proBNP. In a post hoc analysis of the totality of events (first
and recurring), there was a trend towards increased risk with
liraglutide of total HF hospitalizations or ACM (96 vs. 143
events, incidence rate ratio [IRR] 1.41, 95% CI 0.98 to 2.04,
P =0.064) and total arrhythmias (21 vs. 39, IRR 1.76, 95%
CI10.92 to 3.37, P =0.088). Actual prespecified events of in-
terest were increased with liraglutide vs. placebo (196 vs.
295, IRR 1.43, 95% CI 1.06 to 1.92, P = 0.018). Total hHF
or ACM risk with liraglutide was higher among NYHA III/
IV (IRR 1.86, 95% CI 1.21 to 2.85) and patients with T2D.
In the LIVE trial'®, which included 241 patients with sta-
ble HFrEF, liraglutide did not improve left ventricular sys-
tolic function. It was associated with increased heart rate and
more cardiac severe adverse events (10% in patients treated
with liraglutide vs. 3% in the placebo group, P = 0.04).

In a posthoc analysis of the EXSCEL trial'®, exenatide sig-
nificantly increased the risk of hHF in patients with an LVEF
< 40% but not in those with LVEF > 40%.

A meta-analysis'™ of the FIGHT trial and the subgroup with
LVEF < 40% in the EXSCEL trial showed that GLP-1 RA
increased the risk of hHF in those with reduced ejection frac-
tion (OR 1.49, 95% CI 1.05 to 2.10).

R35. In adults with T2D and HF, initiating sulfonylureas MAY BE
CONSIDERED with care due to a possible increase in mortality risk and
new hospitalization in patients with recent hospitalizations due to HF.

1Ib

Summary of evidence:

« In an observational study” of 5,852 Medicare beneficiaries pa-
tients hospitalized for HF and not prescribed metformin or sulfo-
nylurea before admission, sulfonylurea initiation within 90 days
of discharge was associated with increased risk of mortality (HR
1.24,95% CI 1.00 to 1.52, P=0.045) and hHF (HR 1.22,95% CI
1.00 to 1.48, P=0.050) at 12 months, regardless of ejection frac-
tion, as compared with patients not prescribed therapy.

* |An observational study'” investigated if ACM was associat-
ed with sulfonylureas in patients with HF. Patients hospital-
ized for the first time due to HF, alive 30 days after discharge,
on monotherapy with a specific type of sulfonylureas were

followed for a mean of 744 days. There were 1097 patients
on glimepiride; 1031 on glibenclamide (glyburide); 557 on
glipizide; 251 on gliclazide; and 541 on tolbutamide. During
the observation period, 2242 patients (64%) died. Compared
to gliclazide, which was defined as the reference, the risk of
death was similar among all types of sulfonylureas: glime-
piride (HR 1.10, 95% CI 0.92 to 1.33), glibenclamide (HR
1.12,95% CI1 0.93 to 1.34), glipizide (HR 1.14, 95% CI1 0.93
to 1.38), and tolbutamide (HR 1.04, 95% CI 0.85 to 1.26).
Significant differences in mortality risk among sulfonylu-
reas in patients with HF were unlikely.

R36. Saxagliptin and pioglitazone ARE NOT RECOMMENDED in patients
with HF due to the increased risk of worsening HF.

Summary of evidence:

e In the SAVOR-TIMI 53 trial®*, T2D adults at risk of CV
events (n = 16,492) were randomly assigned to receive saxa-
gliptin or placebo and followed for a median of 2.1 years.
The primary efficacy and safety endpoint was the classic
MACE. There were more hHF in the saxagliptin group vs.
the placebo group (3.5% vs. 2.8%; HR 1.27, 95% CI 1.07 to
1.51, P=0.007). The NNH was 143, with HF occurring early
in the first year of treatment. Patients with high NT-proBNP
levels, CKD, or previous HF were at increased risk.

» A meta-analysis® and risk-benefit assessment of pioglitazone was
conducted, including studies that compared pioglitazone with a
control (antidiabetic agents without pioglitazone) in patients with
either established CVD or having high CV risk. The use of pi-
oglitazone compared to the control group resulted in a 14% and
23% significant reduction in odds of MACE (MH-OR 0.86, 95%
CI0.75 to 0.98) and stroke (MH-OR 0.77, 95% CI 0.60 to 0.99),
respectively. The NNT for the reduction in MACE and stroke was
80 and 151, respectively. Notwithstanding, pioglitazone signifi-
cantly increased the odds of HF (MH-OR 1.47, 95% CI 1.26 to
1.71) and hHF (MH-OR 1.48, 95% CI 1.21 to 1.81). The NNH
for HF and hHF were 34 and 44, respectively, making these find-
ings clinically significant. Therefore, the authors concluded that
pioglitazone should be reserved for treating T2D with high CV
risk or established CVD only in selected patients where other an-
tidiabetics are precluded and not routinely.

Management of Antidiabetic Therapy in Adults with T2d and
Kidney Disease (DKD)

Figure 7 depicts the approach to managing antidiabetic thera-
py in adults with T2D and DKD.

R37. In adults with T2D and eGFR > 60 mL/min/1.73 m? plus albuminuria
(=200 mg/g) or eGFR 30-59 mL/min/1.73 m?, dual therapy with SGLT2i
plus metformin IS RECOMMENDED to attenuate long-term renal function
loss, prevent end-stage renal disease, reduce mortality due to renal causes,
and to improve glycemic control.

Summary of evidence:

* A systematic review and meta-analysis'® of SGLT2i included
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Figure 7. Management of antidiabetic therapy in adults with T2D and DKD.
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13 trials, with at least six months of duration, involving 90,409
adults (82.7% with T2D). The primary efficacy outcome was kid-
ney disease progression (sustained > 50% decrease in eGFR from
randomization, a sustained low eGFR, end-stage kidney disease
[ESKD], or death from kidney failure). Mean baseline eGFR
ranged from 37-85 mL/min/1.73 m?. Compared with a placebo,
allocation to an SGLT2i reduced the risk of kidney disease pro-
gression by 37% (RR 0.63, 95% CI 0.58 to 0.69), with similar
RRs between patients with and without diabetes.

A meta-analysis'”’ of 27 studies (data from 7,363 adults
with T2D and mild to moderate CKD treated with SGLT21i)
demonstrate that, beyond HbAlc reduction (-0.29%, 95%
CI -0.39 to —0.19), SGLT2i improve blood pressure, body
weight, and albuminuria. Furthermore, SGLT2i attenuated
the annual decline in eGFR slope (placebo-subtracted differ-
ence of 1.35 mL/min/1.73 m?*/year, 95% CI 0.78 to 1.93) and
reduced the risk of the composite renal outcome (HR 0.71,
95% CI 0.53 to 0.95). No other additional safety concerns
when SGLT2i in individuals with CKD were observed.

This panel considered that SGLT2i might be used along with
metformin in patients with CKD (eGFR > 30 mL/min/1.73
m?) to improve glycemic control. In the CREDENCE trial'®
(canagliflozin), 57.8% of the participants were on background
therapy with metformin without interfering with renal benefits.
A meta-analysis’ of 6 RCTs of SGLT2i, enrolling 51,743
participants, reported kidney or mortality outcomes by base-
line metformin use. Background metformin therapy varied
from 21% in DAPA-HF to 82% in DECLARE-TIMI 58. The
HRs for the composite effect of worsening kidney function,
ESKD, or kidney death were 0.58 (95% CI 0.48 to 0.69) with
metformin and 0.63 (95% CI 0.48 to 0.83) without metform-
in (P for interaction = 0.62).

R38. In adults with T2D and albuminuria 30-200 mg/g, SGLT2i IS
RECOMMENDED to attenuate renal function loss, prevent ESRD, and
reduce mortality due to renal causes.

Summary of evidence:

* Subgroup analysis in a meta-analysis'”” of CV or kidney out-
come trials of SGLT2i (data from 38,723 participants) report-
ed effects on primary kidney outcomes (defined as substantial
loss of kidney function, ESKD, or death due to kidney dis-
ease) in people with T2D according to the levels of albumi-
nuria. The outcomes were stratified in subgroups according to
baseline albuminuria categories: < 30 mg/g (RR 0.46, 95% CI
0.33t00.63,P=0.0001); 30-300 mg/g (RR 0.69, 95% CI1 0.47
to 1.00, P=10.051), and > 300 mg/g (RR 0.52, 95% CI 0.38 to
0.69, P <0.0001). Renoprotection was consistent across stud-
ies irrespective of baseline albuminuria (P for trend = 0.66).

R39. In adults with T2D and albuminuria, GLP-1 RA SHOULD BE
CONSIDERED to attenuate the albuminuria progression and improve
glycemic control.

Ila

Summary of evidence:

110

* A systematic review and meta-analysis''’ compared the ef-

fect of GLP-1 RA and SGLT?2i in kidney outcomes, including
data from 8 trials (77,242 patients; 55.6% with GLP-1 RA and
44.4% with SGLT21i). GLP-1 RA reduced the risk of progres-
sion of kidney disease (HR 0.82, 95% CI 0.75 to 0.89, P <
0.001), which was exclusively dependent on albuminuria.

R40. Whenever HbA1c is above target despite dual therapy in T2D adults
with eGFR > 60 mL/min/1.73 m? plus albuminuria (> 200 mg/g) or with
eGFR 30-59 mL/min/1.73 m?, triple therapy with metformin, SGLT21i, and
GLP-1 RA IS RECOMMENDED to reduce renal outcomes and to improve
glycemic control.

Summary of evidence:

* Sensitivity analysis of the REWIND trial''' showed a re-
duced incidence of eGFR decline > 40% and > 50% (HR
0.70, 95% CI 0.57 to 0.85, P = 0.0004 and HR 0.56, 95%
CI 0.41 to 0.76, P = 0.0002, respectively), thus supporting
the hypothesis that dulaglutide may preserve kidney func-
tion. In this trial, 81% were on metformin, and 45% were on
sulfonylurea.

The AWARD-10°, a 24-week phase 3b RCT, placebo-con-
trolled, assessed the safety and efficacy of the addition of du-
laglutide to the ongoing treatment regimen in patients whose
T2D was inadequately controlled with SGLT2i, with or
without metformin. A total of 424 patients were randomized
to dulaglutide 1.5 mg (n = 142), dulaglutide 0.75 mg (n =
142), and placebo (n = 140). The reduction in HbAlc at 24
weeks was more significant in patients receiving dulaglutide
vs. placebo (dulaglutide 1.5 mg: -1.34%, dulaglutide 0.75
mg: -1.21%, placebo: -0.54%; P <0.0001 for both groups vs.
placebo). Serious adverse events were reported for 5 (4%)
participants in the dulaglutide 1.5 mg group, 3 (2%) in the
dulaglutide 0.75 mg group, and 5 (4%) in the placebo group.
Dulaglutide as an add-on treatment to SGLT2i, with or with-
out metformin, resulted in significant and clinically relevant
improvements in glycemic control, with acceptable tolerabil-
ity consistent with dulaglutide’s established safety profile.

R41. In adults with T2D, eGFR > 60 mL/min/1.73 m? plus albuminuria (>
200 mg/g) or eGFR 30-59 mL/min/1.73 m? independently of albuminuria
and HbAlc above target despite dual therapy, triple therapy with
metformin, SGLT2i and an alternative AD (replacing GLP-1 RA) MAY BE
CONSIDERED to improve glycemic control.

1Ib

Summary of evidence:

Adding DPP-4i:

* Linagliptin: The CARMELINA trial*®®, a multicenter non-
inferiority RCT, evaluated linagliptin vs. placebo in 6,979
adults with T2D and high CV and renal risks during a me-
dian follow-up of 2.2 years. Participants had either an eGFR
between 45 and 75 mL/min/1.73 m? plus UACR > 200 mg/g
or an eGFR between 15 and 45 mL/min/1.73 m? regardless of
UACR. Around 40% of patients had dual therapy at baseline
and received triple therapy. The mean eGFR was 54.6 mL/
min/1.73 m?, and most patients had eGFR between 30 and 60
mL/min/1.73 m?. The primary outcome (MACE) was similar
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in both groups (HR 1.02, 95% CI 0.89 to 1.17), indicating
safety (P <0.001), as was the renal outcomes (ESKD, death
due to renal failure, or a sustained eGFR decline > 40%; HR
1.04, 95% CI 0.89 to 1.22, P = 0.62). The rates of adverse
events, serious adverse events, and adverse events leading
to discontinuation were not different between linagliptin and
placebo. Linagliptin is considered safe for renal failure.
Sitagliptin: The safety of sitagliptin in adults with T2D and
moderate to severe CKD (eGFR < 50 mL/min/1.73 m?, in-
cluding adults with ESKD on dialysis) was assessed in a
54-week, randomized, double-blind, parallel-group study'".
Participants in the sitagliptin group (n = 65) and placebo
group (n = 26) had baseline HbAlc between 6.5 and 10%.
At 54 weeks, patients continuously treated with sitagliptin
had a mean change from baseline in HbAlc of -0.7% (95%
CI-0.9 to -0.4).

The COMPOSIT-R trial'”® included 614 T2D adults with
CKD (eGFR 60-90 mL/min/1.73 m?) and HbA lc of 7-9.5%,
who were on metformin alone or metformin plus sulfony-
lurea. Participants were randomized to sitagliptin or dapa-
gliflozin. The mean eGFR at baseline was 79.4 + 11.3 mL/
min/1.73 m2. Around 30% of patients were on dual therapy.
After 24 weeks, the change in HbAlc from baseline was
more remarkable with sitagliptin (-0.51%, 95% CI -0.60 to
-0.43) than dapagliflozin (-0.36%, 95% CI -0.45 to -0.27);
the difference was -0.15% (95% CI -0.26 to -0.04) to sitag-
liptin vs. dapagliflozin (P = 0.006). Overall, adverse events
were similar between groups. No serious adverse events or
deaths were reported with triple therapy.

Adding pioglitazone:

A meta-analysis''* evaluated the efficacy and safety of thia-

zolidinediones, including pioglitazone and rosiglitazone, in
treating T2D patients with renal impairment. Nineteen RCTs
were included, covering 1,818 participants, with a mean age
ranging from 43.4 to 71.1 years, mean baseline HbAlc of 6.9
to 9.2%, and mean follow-up of 24 weeks. Of the 19 RCTs,
one trial (5.3%) enrolled patients who have undergone renal
transplantation, five (26.3%) enrolled dialysis patients, and
13 (68.4%) included patients with mild to moderate renal
impairment. Fourteen trials (73.7%) used pioglitazone as the
intervention, four (21.1%) used rosiglitazone, and one (5.3%)
used both. Thiazolidinediones were not associated with an in-
creased risk of ACM (RR 0.40, 95% CI 0.08 to 2.01) and did
not increase the risk of HF (RR 0.64, 95% CI 0.15 to 2.66,
I? 0%). Compared to the control, however, they significantly
increased the risk of edema (RR 2.96, 95% CI 1.22 to 7.20).

A small efficacy and tolerability trial''* randomized 93 adults
with T2D and CKD (eGFR < 60 mL/min/1.73 m? or albu-
minuria, of whom 30% were stage II, 32% were stage III,
and 27% were stage 1V) to pioglitazone 15 mg (standard-
dose) or 7.5 mg (low-dose) for 24 weeks. The mean change
in HbAlc did not differ between the standard-dose and low-
dose groups (-1.1 £ 1.6 and -1.4 £ 1.5, P = 0.543, respective-
ly). Standard-dose pioglitazone was associated with greater
increases in body weight, fat mass, total body mass, total
body water, and extracellular water compared to the low-
dose regimen. Compared to patients in the low-dose group,
those in the standard-dose group experienced significant,
though modest, weight gain (3.5 £3.2 vs. 0.2 = 4.4 kg; mean
difference between groups 3.3 kg, 95% CI 1.3 to 5.2). No
significant adverse effects (including hypoglycemia, conges-

tive HF, and abnormal liver function) were identified. This
study indicated that low-dose pioglitazone has similar effi-
cacy while promoting less weight gain than standard-dose
pioglitazone in patients with CKD.

Adding sulfonylureas:

* The safety of sulfonylureas was evaluated in the CARO-
LINA trial>, a head-to-head, active-controlled, randomized
trial that assessed the impact of linagliptin vs. glimepiride on
CV outcomes in high-risk patients (many with CKD). The
eGFR (mL/min/1.73 m?) was 30-59 in 19% and 15-29 in
0.4% of participants. The primary outcome was time to the
first occurrence of a MACE event to establish the noninferi-
ority of linagliptin vs. glimepiride. A primary outcome event
occurred in 356 of 3,023 patients (11.8%) in the linagliptin
group and 362 of 3,010 (12%) in the glimepiride group (HR
0.98, 95% CI 0.84 to 1.14; P < 0.001 for non-inferiority).
Thus, linagliptin met the noninferiority criterion but not the
superiority criterion (P = 0.76). The incidence of adverse
events was similar in the linagliptin and glimepiride groups.
Hypoglycemia, as expected, was increased in the glimepir-
ide group: 10.6% in the linagliptin group and 37.7% in the
glimepiride group (HR 0.23, 95% CI 0.21 to 0.26).

R42. In adults with T2D, eGFR > 60 mL/min/1.73 m? plus albuminuria (>
200 mg/g) or eGFR 30-59 mL/min/1.73 m? independently of albuminuria
and HbAlc above target despite triple therapy, quadruple therapy including
metformin, SGLT2i, GLP-1 RA and a fourth AD or IBT MAY BE
CONSIDERED to improve glycemic control.

1Ib ©

Summary of evidence:

* Although this panel did not find significant efficacy evidence
for QUADRUPLE therapy in T2D patients with mild to mod-
erate renal failure, it may be considered that this strategy is
necessary to lower blood glucose in some patients. Further-
more, it is reasonably safe in stage 3 CKD (eGFR 30-60 mL/
min/1.73 m?), when most agents can be used, provided that
their dosages are adjusted when appropriate. Special atten-
tion is warranted with metformin, which should be replaced
when the eGFR falls below 30 mL/min/1.73 m?. Sulfonylu-
reas also demand caution due to this population’s increased
risk of hypoglycemia.

R43. In adults with T2D, eGFR < 30 mL/min/1.73 m?, and HbA l¢ mildly
above target, either DPP-4i or GLP-1 RA (if eGFR 15-30 mL/min/1.73 m?)
MAY BE CONSIDERED to improve glycemic control.

1Ib

Summary of evidence:

Adding DDP-4i:

» The DPP-4i class (sitagliptin, vildagliptin, alogliptin, saxa-
gliptin, linagliptin, and evogliptin) was also tested in small
studies in T2D patients undergoing hemodialysis, and safety
should be confirmed in larger studies.

*In a small trial''®, 64 patients with T2D were randomized
to sitagliptin (in the reduced dosage of 25 mg/d) and 65 to
glipizide 2.5 mg/d. There were 28 patients (43%) with eGFR
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< 30 mL/min/1.73 m2. After 54 weeks, the mean reduction
in HbAlc level from baseline was 0.72% (95% CI 0.95% to
0.48%) in the sitagliptin group and 0.87% (95% CI 1.11% to
0.63%) in the glipizide group. The incidence of symptomatic
hypoglycemia was 6.3% in the sitagliptin group vs. 10.8%
in the glipizide group (difference 4.8%, 95% CI 15.7% to
5.6%). Severe hypoglycemia did not occur in the sitagliptin
group vs. 7.7% in the glipizide group (difference 7.8%, 95%
CI 17.1% to 1.9%). Sitagliptin monotherapy was effective
and well tolerated in patients undergoing hemodialysis.

In a multicenter RCT ', adults with T2D, either drug-naive or
not, who had inadequate glycemic control (HbAlc 6.5-10%)
and an eGFR < 30 mL/min/1.73 m?, were randomized to vild-
agliptin 50 mg/d (n = 83) or sitagliptin 25 mg/d (n = 65). After
24 weeks, the adjusted mean change in HbAlc was -0.54%
from a baseline of 7.52% with vildagliptin and -0.56% from
a baseline of 7.80% with sitagliptin (P = 0.874). Both agents
were well tolerated, with overall similar safety profiles.

In a small non-randomized safety trial'', 16 patients with
T2D undergoing hemodialysis received alogliptin 6.25 mg/d
for two years. Baseline serum creatinine was 10.6 + 1.0 mg/
dL. Mean HbA 1c¢ dropped from 7.1 to 5.8% during the treat-
ment. None of the patients exhibited significant adverse ef-
fects, such as hypoglycemia. However, one patient experi-
enced a drug-related rash, and four withdrew from this study
during treatment.

The effects of monotherapy with linagliptin five mg/d in 21
adults with T2D undergoing hemodialysis was examined in
a 6-month non-randomized trial'”’. Linagliptin was adminis-
tered daily. Glycated albumin dropped from 21.3% + 0.6%
to 18% =+ 0.6% over the 6-month treatment period, and body
weight did not change. None of the patients experienced hy-
poglycemia.

In a sub-analysis of the SAVOR-TIMI trial'*, adults with
T2D at risk for CV events, randomized to saxagliptin or pla-
cebo, were stratified according to eGFR (mL/min/1.73 m?):
>50 (n=13,916), 30-50 (n = 2,240), or <30 (n=336). After
a median follow-up of 2 years, saxagliptin was like placebo
for the primary outcome (MACE) and secondary composite
outcomes, irrespective of renal function (all P for interac-
tions > 0.19). The relative risk of hHF with saxagliptin was
similar (P for interaction = 0.43) in participants with eGFR >
50 (HR 1.23, 95% CI 0.99 to 1.55), eGFR 30-50 (HR 1.46,
95% CI 1.07 to 2.00), and eGFR < 30 (HR 0.94, 95% CI
0.52 to 1.71). In these CKD patients, the median HbAlc at
one year was lower in saxagliptin-treated vs. placebo (7.1%
vs. 7.7%, P = 0.002). At least one adverse event occurred
in 152 (88%) saxagliptin-treated patients with renal impair-
ment compared with 126 (77%) patients treated with placebo
(P =0.006), with no significant difference in severe adverse
events.

Adding GLP-1 RA:

* Data for the use of GLP-1 RA in T2D with severe renal fail-
ure (< 30 mL/min/1.73 m?) are derived from subsets of more
extensive trials that included a minimal number of patients,
such as 2.5% in LEADER RENAL"! (liraglutide), 2.5% in
SUSTAIN-67 (injectable semaglutide), and 1% in REWIND
RENAL'"! (dulaglutide). Thus, data on the safety of GLP-1
RA in this population is limited.

R44. In adults with T2D, eGFR < 30 mL/min/1.73 m?, and HbAlc above
target, IBT IS RECOMMENDED to improve glycemic control.

Summary of evidence:

* Glargine U100 is safe and effective in T2D patients with
severe renal failure, yielding rapid HbAlc reductions with a
stable half-life and longer duration of action. In a small non-
randomized study'??, 89 patients with T2D and CKD (mean
eGFR 34.1 + 11.5 mL/min/1.73 m?), who were poorly con-
trolled or experienced frequent hypoglycemia on oral ADs or
NPH insulin, were prescribed glargine U100 at bedtime. The
dose started at 0.1 units/kg and was titrated to the target. At
four months of follow-up, HbA1c had declined from 8.4% +
1.6t0 7.7% £ 1.2 (P<0.001). BMI was unaffected (P = 0.96).
Mild symptomatic hypoglycemia was experienced by 12.5%
of patients, and no other adverse events were reported.

* A small single-center retrospective observational study
evaluating adults with T2D and CKD using basal insulin for
at least 24 weeks assessed the efficacy and safety of glargine
U100 (n = 35) vs. degludec (n = 37). In advanced renal fail-
ure (stage 4 CKD), there was less hypoglycemia with deglu-
dec than glargine U100 (P = 0.009), indicating that degludec
may be a safer option.

123

R45. In adults with T2D and eGFR < 30 mL/min/1.73 m?, already on
treatment with SGLT21i, it MAY BE CONSIDERED to continue the SGLT2i
unless not tolerated or ESKD is initiated.

1Ib ©

Summary of evidence:

¢ In the EMPA-KIDNEY trial'?, patients with CKD (eGFR 20
to <45 mL/min/1.73 m? or eGFR of 45-90 mL/min/1.73 m?
and UACR > 200 mg/g) were randomly assigned to receive
empagliflozin ten mg/d or matching placebo (n = 6,609).
The primary outcome was a composite of the progression
of kidney disease. During a median of 2.0 years of follow-
up, progression of kidney disease occurred in 13.1% in the
empagliflozin group and 16.9% in the placebo group (HR
0.72,95% CI1 0.64 to 0.82, P <0.001). Results were consist-
ent across the subgroups defined according to eGFR ranges,
including patients with eGFR <30 mL/min/1.73 m?.

The KDIGO 2020 guideline'* states that long-term benefits of
SGLT2iregarding eGFR preservation are observed despite the
initial decline and a reversible decrease after initiating SGL-
T2i. This is generally not an indication to discontinue thera-
py. In the CREDENCE trial'®®, canagliflozin was continued
among participants whose eGFR fell below 30 mL/min/1.73
m?. Based on the CREDENCE protocol, it is reasonable to
continue an SGLT2i even if the eGFR falls below 30 mL/
min/1.73 m? unless not tolerated or ESKD is initiated.

Conclusion

The management of antidiabetic therapy in people with T2D
must consider aspects beyond glycemic control, requiring a more
comprehensive approach, which should be patient-centered and
consider the best evidence available. All individuals with T2D
must have their CV risk status stratified, the renal function as-
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sessed, and BMI and HbA 1c determined before defining the use
of antidiabetic agents. A personalized HbA 1¢ target, usually < 7%
for most adults with T2D, should be reassessed regularly, once
every 12 weeks, in unstable situations, or at least once every 24
weeks, in patients meeting goals. Non-pharmacological approach-
es, such as nutritional intervention focusing on weight control,
physical exercise, decreasing sitting time, improving sleep dura-
tion, stopping smoking, and stress management, are recommend-
ed during all phases of treatment, and the use of CGM should be
considered, bearing in mind the cost-benefit ratio.

Metformin is the agent of choice in treatment-naive adults re-
cently diagnosed with T2D, without CVD or CKD, either in mon-
otherapy or initial combination with AD1 or ADs, depending on
the CV risk assessment, BMI, and HbA 1¢ level. Notably, in adults
with T2D at high or very high CV risk, AD1 is recommended for
the reduction of CV events; if obesity is present, GLP-1 RA or
GIP/GLP-1 receptor co-agonists (e.g., tirzepatide) should be con-
sidered, independently of HbAlc, for improving weight loss. In
people whose HbA 1¢ remains above target, dual, triple, and quad-
ruple therapy, or IBT, should be considered to improve glycemic
control. In asymptomatic adults with T2D requiring IBT, FRC in-
sulin/GLP-1 RA should be considered (if available) over basal or
basal-bolus insulin when available. Moreover, if HbAlc > 9% and
severe signs or symptoms of hyperglycemia (polyuria, polydipsia,
weight loss) are present, IBT must be the choice.

In adults with T2D with clinical ASCVD, AD1 is recommend-
ed to reduce CV events and CV mortality. Notwithstanding, if
HbAlc remains above target, combining GLP-1 RA plus SGLT2i
may be considered, followed by metformin, other ADs, or IBT to
improve glycemic control. In adults with T2D and HF, therapy
with SGLT2i is recommended to reduce CV mortality and hHF
and to improve glycemic control, and if HbA 1¢ remains above tar-
get despite treatment with SGLT2i, metformin is recommended,
and other ADs or IBT may be considered, avoiding saxagliptin
and pioglitazone. Furthermore, in advanced HFrEF, GLP-1 RA
is not recommended due to the increased risk of serious cardiac
adverse events, and initiating sulfonylureas is not recommended
in adults with T2D and recent hHF due to the possible increased
risk of mortality and new hospitalization.

In adults with T2D, DKD, and eGFR > 30 mL/min/1.73 m?,
therapy with SGLT2i is recommended, significantly to improve
renal outcomes; these cut-offs of eGFR may vary according to
specific SGLT2i agent (20 mL/min/1.73 m?, if empagliflozin 10
mg'*; 25 mL/min/1.73 m?, if dapagliflozin'*’; and 35 mL/min/1.73
m?, if canagliflozin'®®). If HbAlc is above target, metformin is
usually the second agent of choice, although GLP-1 RA should be
considered if albuminuria is present to attenuate its progression
and to improve glycemic control. Whenever HbA l¢ is above tar-
get despite dual therapy, triple therapy with metformin, SGLT21,
and GLP-1 RA is recommended to reduce renal outcomes and
to improve glycemic control. Suppose eGFR < 30 mL/min/1.73
m?, IBT is recommended, although either DPP-4i or GLP-1 RA
(if eGFR 15-30 mL/min/1.73 m?) may be considered if HbAlc
is mildly above target. In adults with T2D and eGFR < 30 mL/
min/1.73 m?, already on treatment with SGLT2i, it may be contin-
ued unless not tolerated or ESKD is initiated. These recommen-
dations synthesize the best evidence for managing antidiabetic
therapy in people with T2D.
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apropriadas, deve fornecer o contexto e¢ objectivo do estudo,
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Devem ser referidos os prémios e apresentacdes do estudo,
prévias a submissao do manuscrito

Texto
Artigos Originais

Os artigos originais devem incluir as seguintes sec¢des:
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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 Up to 6 Introduction; Methods; Results; 4000 Total up to 6 Up to 60
(Introduction and Objectives, = d Discussion; Conclusion(s);
Methods, Results and Ort;gufsi 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 : .
English Conclusion(s); Acknowledgments,
nglis if any; References; and figure
legends, if any
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Review .
Portuguese and English Portuguese and
English
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Portuguese and English and English Discussion; Conclusion(s)
(optional); References; and figure
legends, if any
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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 Up to 10
Editor and English
Current None Up to 6 Portuguese Unstructured 1200 Total up to 2 Up to 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.

Conclusion

The main conclusion of the study may be presented in a short
Conclusion 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
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ndo garante aceitacao.
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até 6 tabelas ou figuras e até 100 referéncias. Um resumo nao
estruturado com o maximo de 350 palavras.

Revisdes Sistematicas e Meta-Analises
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estatisticos (meta-analises) para analisar e resumir os resultados
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As Revisdes Sistematicas podem ser apresentadas no formato
Introducdo, Métodos, Resultados, Discussao. O assunto deve ser
claramente definido. O objectivo de uma revisao 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 andlise. Deve ser seguida a normativa PRISMA (http://www.
prisma-statement.org/).
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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:
Introdugdo, Caso Clinico e Discussao.

O texto ndo podera exceder 2000 palavras, e ndo podera
exceder as 25 referéncias bibliograficas. Deve incluir um resumo
nao estruturado, que ndo exceda 150 palavras.

Deve ser seguida a normativa CARE (http://www.care-

statement.org/).

Editoriais

Os Editoriais s3o da responsabilidade do grupo editorial ou
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sobre topicos actuais ou comentarios sobre artigos publicados na
revista. Nao devem exceder as 1200 palavras, um maximo de
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20 referéncias bibliograficas e podem conter uma tabela ¢ 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 nao 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. S3o 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 satde,
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 nao 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 at¢ 100 referéncias. Resumo até 350
palavras.

Referéncias
1.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 nado 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 publica¢ao, volume
e paginas.

Certifique-se de que os dados fornecidos nas referéncias estao
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 sdo permitidos.
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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. £t 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 nimero

(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 publicagio 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 tecnologico 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 medigdo. 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) e a pressdo arterial em
milimetros de mercurio (mm Hg) ou a hemoglobina em g/dL.
Todas as medi¢des hematoldgicas 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 utilizagdo 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
identificacdo, Figura/Tabela.

Cada figura e tabela incluidas no trabalho tém de ser referidas
no texto: Uma resposta imunitdria anormal pode estar na origem
dos sintomas da doenca (Fig. 2). Esta associa-se a outras duas
lesdes (Tabela 1).

Figura: Quando referida no texto ¢ abreviada para Fig.,
enquanto Tabela ndo ¢é abreviada. Nas legendas ambas as palavras
sd0 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).

Emrelac@o aos graficos deve ser explicito se ainformagao inclui
valores individuais, médias ou medianas, se ha representagdo do
desvio padrao e intervalos de confianga e o tamanho da amostra (n).

As fotografias deverdo incluir identificadores (setas e
asteriscos). Poderao 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 encabega
cada categoria de valores) € os niimeros 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, f, §, ||, 9, **, T, if.

Se fotografias de doentes forem usadas, estes ndao devem
ser identificaveis ou as fotografias devem ser acompanhadas de
autorizacao 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 ilustracdes 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
autorizacao 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

Permissao 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 edi¢do. Os ficheiros
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aceitaveis sdo: 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 equacdes 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.
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