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Secao 1

Trajetéria Académica




Quando fui prestar vestibular em 1982, foi um turbilhdo de duvidas. Sou técnico
mecanico. Mas tive uma certeza: de que queria mudar de area. Direito ou medicina?
E nado podia ter feito melhor escolha.

Apo6s a graduacédo na Escola Paulista de Medicina, tive a felicidade de poder
fazer residéncia médica em Ginecologia e Obstetricia no Hospital Maternidade Leonor
Mendes de Barros, onde trabalhei por mais 23 anos. Onde continuei em plantéo,
mesmo ja estando na cidade de Marilia.

Eu nao sabia, mas devo a esta minha “casa” onde pude, ao trabalhar com resi-
dentes, ajudar na formacao destes profissionais. Foi aliado a poder ensinar, o verda-
deiro estimulo para novos voos.

Entretanto, ao mudar de rumo e vir trabalhar em Marilia, uma guinada profissi-
onal. Tive que trabalhar em uma Unidade de Saude de Familia. Primeiro em Garga,
em 2002, e logo depois um convite que me trouxe um estimulo inusitado que foi ser
professor convidado pela Faculdade de Medicina de Marilia (FAMEMA), mas tive que
sair da querida USF Helena Muller em Garca para a USF de Lacio, em Marilia, em
2004. Trabalhar com alunos de primeiro e segundo ano dos cursos de enfermagem e
medicina na USF me fez enxergar que precisava me aperfeicoar. Entéo fiz um curso
de especializacdo em Saude de Familia pelo Ministério de Saude e conquistei esse
titulo de Especializacdo em Medicina de Saude da Familia e Comunidade do qual
muito me orgulha.

Em 2010, devido ao Professor Doutor Donaldo Cerci da Cunha que me convi-
dou a prestar concurso para a GO da FAMEMA, pude voltar a trabalhar com residentes

e agora com alunos de quinto e sexto anos, nas enfermarias de GO.
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Ja em 2017 fui convidado a participar de um outro desafio. Prestei prova para
ser professor na Faculdade de Medicina da Fundac&do Educacional do Municipio de
Assis (FEMA).

O Professor Doutor Jairo Reis me apresentou a Prof. Dra. Angélica Mércia Pas-
con Barbosa, a quem devo a vontade de voltar a me preparar melhor para a vida
académica e ser apresentado a este fantastico mundo da pesquisa cientifica. E ainda
mais, ser apresentado ao Grupo Diamater, liderado pela Prof.2 Marilza Vieira Cunha
Rudge, onde cursei o Programa de Pos-graduacdo em Tocoginecologia, em nivel de
mestrado.

A minha mudanca drastica de médico assistente para pesquisador, na minha
fase de vida, parece uma loucura, mas me faz sonhar em ser melhor professor, pes-
quisar e poder publicar trabalhos que impactem em mudancas em condutas para me-
Ihorarmos a vida de nossa populacdo e leva o nome da Faculdade de Medicina de
Botucatu da UNESP que estad me oferendo esta oportunidade. Ao longo destes 2 anos
também foi possivel colaborar e ser autor de 5 artigos (Anexo 1) de alto impacto.

Agradeco imensamente a Deus por mais essa etapa que se finaliza. Agradeco
de maneira especial a minha orientadora e amiga Prof.2 Dra. Angélica Barbosa que
caminhou comigo até aqui. Os desafios e adversidades sdo grandes, mas 0 cresci-
mento profissional e pessoal muito maior. Que eu continue movido na busca pelo

conhecimento...semprel!!l!
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Secao 2

Contextualizacio




Avancos do conhecimento sobre o impacto do Diabetes Mellitus Gestacional

no Musculo Reto Abdominal

InvestigacBes sobre a triade Diabetes Mellitus Gestacional (DMG), miopatia
diabética e incontinéncia urinaria e seus biomarcadores, séo realizadas pelo Grupo
de pesquisa Diabete e Gravidez: Clinico e experimental, desde 2006. O DMG, definido
como hiperglicemia identificada pela primeira vez no segundo ou terceiro trimestre de
gravidez e ndo anteriormente a gestacdo (overt diabetes) (1), mesmo tratado de
acordo com padrdes internacionais da American Diabetes Association (1)
institucionalizado no Centro de Investigacdo do Diabete Perinatal (CIDPN) néo foi
suficiente para evitar o efeito deletério da hiperglicemia gestacional controlada sobre
a Incontinéncia Urinaria Especifica da Gestacdo (IU-EG) e Disfuncdo Muscular do
Assoalho Pélvico (DMAP) (2). A procura de marcadores dessa miopatia caracteriza o
Projeto Temético (2016/01743-5). O Conceptual Model (Figura 1) (3), estabelecido da
integracdo entre DMG, IU-EG e miopatia hiperglicémica tem a funcionalidade dos
Musculos do Assoalho Pélvico (MAP) e Mdusculos Reto Abdominais (MRA) como
variaveis moderadoras e precisa ser investigado (Figura 2).

O diagnostico do DMG realizado entre 242 e 282 semana, é definido pelos
limites do TOTG-75 g com glicose em jejum de = 92 mg/dL, glicose de 1h pds-
sobrecarga = 180 mg/dL ou glicose de 2h = 153 mg/dL e < 200 mg/dL (4-6). Prévio a
202 semana gestacional, o DMG é diagnosticado por GJ = 92 mg/dL e < 126 mg/dL e

o overt na gestagao por GJ = 126 mg/dL.
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Integrated Diamater Conceptual Model

Gestacional Pregnancy Specific
Diabetes Mellitus Urinary Incontinence
(GDM) (PS-UI)

Hyperglycemic Myopathy

Figura 1 - Modelo conceitual do papel da integracdo entre DMG, |IU-EG e MRA-MAP miopatia
como nova triade na determinacao da prevaléncia de IlU e DMAP a longo prazo (3).

Potential Moderators
Quality of glycemic control
Glycemic level

A Insulin therapy and dosage Mo
P Maternal age P
A Pre-pregnancy BMI
_af . Maternal nutritional parameters | e X Q
Peot . iy ”
Predictor Variables Outcome Variable

Gestational diabetes mellitus (CDM) | quu——— Urinary incontinence (UI)

Pregnancy-specific urinary 1 h -secti
incontinence (PS-Ul) 2 months post C-section

Potential Mediators
Rectus abdominis muscle (RAM)
+ / Pelvic floor muscle (PFM)
myopathy parameters

J

Figura 2 — Variaveis Preditoras, Moderadoras, Mediadoras e de Desfecho (3)

O DMG esta associado a repercussdes maternas, fetais, neonatais e perinatais

negativas com maior frequéncia, quando comparado a gestacado normoglicémica (7,8).
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Sua incidéncia esta em torno de 18% e é a complicacdo médica de maior ocorréncia
na gestacéao (8,9). A cada ano no Brasil, estima-se que 400 mil gestantes necessitarao
de cuidados especiais devido o desenvolvimento de qualquer tipo de hiperglicemia
gestacional (8). Dessa forma, os cuidados obstétricos devem ser realizados por uma
equipe multiprofissional que auxiliem no controle glicémico, no manejo de
comorbidades ou até mesmo no tratamento de lesdes em O6rgaos-alvo desta doenca.
Essa rigorosa e necessaria assisténcia é justificada pelo fato de que mulheres com
DMG possuem risco aumentado de desfechos adversos durante a gravidez
(malformaces fetais, macrossomia e polidramnio) e no parto; chance elevada de
desenvolvimento de DMG em gestacdes subsequentes ou de DM2 e doenca
cardiovascular ao longo da vida (3,8). Além disso, as repercussdes do DMG na prole
destas maes incluem risco para obesidade, DM2, dislipidemia, morbidade neuroldgica
e psiquica a curto e longo prazo (3,8).

O DMG mostrou-se ainda estar relacionado a deterioracdo da fungdo muscular
fisiolégica (9—11), o que denota a existéncia de conexdo entre o metabolismo e a
funcdo mecanica dos musculos (7,9,11). A literatura evidencia que o DMG danifica o
musculo esquelético causando atrofia pelo efeito direto dos niveis glicémicos elevados
(12). A atrofia muscular, definida como diminuicdo na massa muscular, tem efeito
negativo sobre a qualidade de vida global e ocorre quando a taxa de degradacao é
maior do que a taxa de sintese (12-14).

Resultados do CIDPN confirmaram prevaléncia aumentada da DMAP nas
gestantes com DMG (15,16) e dois anos ap0s a cesarea, definindo clara associacao
entre DMG e DMAP (2,17,18). Na mesma linha, a pesquisa translacional, usando
modelos de hiperglicemia leve (induzida ao nascimento) e severa (induzida na

prenhez) em ratas Wistar, evidenciou interacdo entre hiperglicemia e alteracdes
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morfologicas e estruturais da musculatura estriada periuretral e reto abdominal (19—
22).

Os estudos com modelo animal reforcam o achado clinico de alteracfes
musculares, demonstrando que ratas prenhes com diabete moderado (glicemia entre
120 e 300 mg/dL) apresentam alteracfes similares ao diabete grave (21) na Matriz
Extracelular e no masculo estriado uretral, como: atrofia, adelgacamento, aumento de
colageno na area de musculo estriado, aumento de vasos, acumulo de mitocéndrias,
além de gotas de lipidios e granulos de glicogénio presentes em grande quantidade,
colocalizacéo das fibras rapidas e lentas, diminuicdo de fibras rapidas e a presenca
de fibrose/deposicéo de fibras de colageno, associados com atrofia muscular (6,20).

A remodelacéao uretral do tecido conjuntivo com perfil de glicosaminoglicanos e
organizacédo de fibrilas de colageno constituiram a primeira linha de evidéncia entre
hiperglicemia e lesdo do sistema fibromuscular uretral, possivelmente, relacionada a
DMAP em gestantes com hiperglicemia (19-22). Isto trouxe reflexdes sobre potenciais
implicac@es clinicas e respectivas estratégias terapéuticas na atencéo a saude dessas
mulheres. Estes resultados clinicos e experimentais demonstraram intrinseca relagéo
do binbmio DMG e miopatia diabética, especificamente dos MRA.

O abdbmen € o compartimento que se estende da caixa toracica a pelve e
fornece protecéo para os Orgdos e estruturas do sistema digestivo, reprodutor e
urinario. Aléem da estrutura 0ssea € composto pelos musculos transverso do abdome,
obliquo interno e obliquo externo lateralmente e anteriormente pelo MRA. A acao
coordenada destes musculos controla e modula a presséao intra-abdominal (23,24) e
desempenha papel importante no controle de postura, estabilidade pélvica,
respondem rapidamente as demandas respiratorias, aumento da pressdo intra-

abdominal e participam da manutencao da continéncia urinaria (25-28).

18



Por estar envolvido nos mecanismos de continéncia urinaria o MRA tem sido
investigado por varios grupos de pesquisa focados na compreenséao da relacao entre
0s MAP e os musculos abdominais. Estas pesquisas evidenciaram que a co-contracao
dos MAP e os musculos abdominais ocorre tanto durante a contracdo voluntaria dos
MAP como durante demandas abdominais (24,27,29-34).

Durante a gestacdo o MRA se distende, para permitir o crescimento uterino,
podendo chegar a aproximadamente 20 cm de alongamento em seu comprimento e
os feixes inicialmente paralelos afastam-se progressivamente da linha Alba dando
origem a diastase do musculo reto abdominal, considerado patolégico quando o
afastamento € superior a trés centimetros (35) que pode alterar a capacidade de
produzir o torque, interferindo dessa forma no vetor de forca (36) e podendo repercutir
negativamente no pés-parto (35). A didstase ocorrida na gestacdo pode permanecem
no pos-parto imediato e ao longo da vida (36-43). A diastase acomete 66% das
mulheres e é mais comum na regido umbilical com incidéncia em 52% dos casos, a
supraumbilical em 36% e a infraumbilical em 11% dos casos (36,40—43).

Os critérios para o diagnostico de diastase em mulheres nuliparas consideram
"normal" quando a largura € de menos de 1,5 cm no nivel do apéndice xifoide, 2,2 a 3
cm acima do anel umbilical, e 0,6 a 2 cm abaixo do mesmo (36,40-43). Em estudos
relacionados ao pos-parto, a diastase do MRA foi definida como a linha alba que tem
largura maior do que dois dedos ou equivalente a 1,5 cm, quando medido com
palpacdo (36,43,44). A integridade da estrutura dos musculos abdominais e do
assoalho pélvico pode se alterar nas diferentes fases da vida da mulher,
particularmente na gestacao e parto, sendo que a gestacado complicada pelo diabetes
pode ter alteracGes ainda mais evidentes (18,45,46). A avaliacdo da integridade tem

sido negligenciada e a consequéncia pode impactar desde a ocorréncia de disfuncdes

19



pélvicas (47).

As estruturas do MRA podem ser avaliadas por diferentes recursos dos quais
se destaca a Ultrassonografia (US) (48—-52) como padrdo ouro de exame anatémico.
A US é claramente mais conveniente na pratica clinica, de facil acesso, e pode ser
realizada com seguranca durante a gestacdo. A técnica para adquirir as imagens por
US pode ser rapidamente apreendida por pesquisadores clinicos (48-52). Ganho de
ajuste das zonas focais para a area de interesse (profundidade de 2 a 5 cm) e ajustes
no software para melhorar a qualidade das imagens deve ser realizado (53,54).

As imagens da US Bidimensional (2D) possibilitam verificar a morfometria do
MRA em qualquer regido de sua extensao e a distancia (diastase) entre seus feixes
musculares que é dada pela mensuracdo em trés niveis, tomando-se como base a
Linha Alba, 2,5 cm acima e abaixo do anel umbilical e na altura do anel umbilical (55).
A US 2D tem sido usado para avaliar os MRA em mulheres e demonstra ser método
acurado e preciso de avaliacdo da morfologia e diastase abdominal (55).

Com o conhecimento sobre as alteragcbes nos MRA observados em estudos
experimentais e ainda sobre as distengdo e afastamento do mesmo durante a
gestacdo, é fundamental a investigacao com analises de sua anatomia, funcionalidade
e diastase em gestantes com DMG, uma vez que ndo foram encontrados estudos
sobre o respectivo tema neste grupo especifico.

O presente estudo, com o recurso de avaliagao por imagem de US 2D, justifica-
se por ser inédito e como importante instrumento para colaborar na investigacao da
anatomia, funcionalidade e diastase, do MRA em gestantes com DMG e desta forma
contribuir com a prética clinica obstétrica e fortalecer o conhecimento cientifico sobre
os efeitos do binbmio gestacdo/DMG sobre o organismo materno. A hipétese do

presente estudo € de que havera diferencas na anatomia, funcionalidade e diastase
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do MRA avaliados pela US 2D, com resultado alterado no grupo com DMG quando
comparado com o grupo controle ndo diabético gestacional (NDG).

Até o momento, nenhum estudo foi encontrado que demonstram proposta para
avaliar o desempenho dos MRA com dinamica das suas diferentes atividades. Nesse
contexto, analisar o desempenho dos MRA com medidas ultrassonograficas confia-
veis, objetivas, visiveis e em tempo real € método alternativo para orientar a pratica
clinica e cientifica na avaliacdo e nos cuidados preventivos e terapéuticos.

A presente Dissertacdo inédita integra e se propde responder perguntas
previstas nos objetivos do Projeto Tematico Diamater. Tem aprovacdo do Comité de
Etica em Pesquisa (CEP) para seu desenvolvimento no projeto “mae” CAAE:
82225617.0.0000.5411 (Anexo 2). Os objetivos a saber, sdo: 1) Avaliar pela
ultrassonografia bidimensional a anatomia e funcionalidade do mdusculo reto
abdominal de gestantes com DMG e comparar com gestantes ndo diabéticas; 2)
Avaliar pela ultrassonografia bidimensional didstase do musculo reto abdominal de
gestantes com DMG e comparar com gestantes néo diabéticas.

Os resultados desta Dissertacao estao apresentados no respectivo artigo:

1 - Rectus abdominis muscle biometry in pregnant women with Gestational Diabetes

Mellitus: a cross-sectional study using ultrasonography assessment at rest and during

functional maneuvers
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Abstract

Objective: To analyze the effects of gestational diabetes mellitus (GDM) on the
biometry of rectus abdominis muscles (RAM) in pregnant women assessed by
ultrasonography at rest and during functional maneuvers.

Design: A cross-sectional study.

Setting: Perinatal Diabetes Research Center of Botucatu Medical School.
Participants: We recruited GDM and non-GDM women to participate in the study from
24 to 30 weeks of gestation.

Main Outcome Measures: Rectus abdominis muscle thickness measured at rest,
RAM contraction, pelvic floor muscle (PFM) contraction, and co-contraction of RAM
and PFM.

Results: We included 195 patrticipants in the study. Of these, 154 were non-GDM and
41 were GDM. Regarding clinical, obstetrical, and anthropometrical aspects, the
groups showed similarities. The thickness of the RAM at rest in the GDM group was
significantly thinner than the non-GDM group (p= .115), and had a weaker and worst
endurance performer (p=.016) than the PFM.

Conclusions: The higher RAM thickness at rest and in isolated voluntary contraction
was more significant in the non-GDM group when compared to the GDM group.
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Introduction

Gestational diabetes mellitus (GDM) is associated with functional, metabolic,
and structural changes induced by the hyperglycemic status in the musculoskeletal
system.>? The interaction between pregnancy status and GDM impacts on early and
long-term maternal health.3

The abdomen has essential muscles for daily actions. The transversus
abdominis muscles are the deepest topographically among the trunk muscles, followed
by the internal oblique and external oblique muscles. The rectus abdominis muscle
(RAM) is located superficially in the anterior region of the abdomen. The activation of
these muscles, associated with the passive and neural component, control and
modulate intra-abdominal pressure.*°> Moreover, the RAM is related to posture control,
pelvic stability, neuromuscular responses, and participation in maintaining urinary
continence.®’

Urogynecology has investigated the RAM because abdominal muscles are
involved in the complex system maintaining urinary continence. Research indicates
that co-contraction of the pelvic floor muscles (PFM) and abdominal muscles occur
during voluntary contraction of the PFM and abdominal demands.&*!

A morphological injury on RAM during the gestational period is related to
GDM.*213 Translational studies showed detrimental impacts, either long-term mild or
short-term severe hyperglycemia on urethral pregnant rats’ muscle as atrophy,
thinning, disorganization, rupture of muscle fibers, and loss of specific fiber types from
normal anatomical locations, denoting a connection between glycemic levels and PFM
structure. 1213

Ultrasonography (US) is a non-invasive accurate method for assessing the

RAM.* Furthermore, the RAM US has good interobserver and interdisciplinary
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reliability, and the technique permits the functional assessment.®

We did not find studies investigating the RAM biometry and functionality during
the GDM-pregnancy span. Therefore, our study aimed to analyze the effects of GDM
on the US biometry and the function of rectus abdominis muscles in pregnant women.
We hypothesized that the RAM is impaired by GDM, even during the gestational span.
Thus, we expect to recognize changes in the biometry and functionality during
pregnancy to propose further preventive measures for the abdominal muscles and

pelvic floor status. Consequently, reducing the occurrence of urinary incontinence.

Methods

Study design

We developed a cross-sectional study performed at the Perinatal Diabetes Research
Center (PDRC), Sao Paulo State University (UNESP), Botucatu Medical School,
Brazil, by the Diamater Study Group. We collected data in an individual patient
evaluation between March/2018 to July/2021. The Institutional Review Board (CAAE
40418215.8.0000.5411) approved the study. All participants provided written informed

consent before data collection.

Participants

The inclusion criteria were pregnant women from 24-30 weeks of gestation, 18-40
years of age, at the first or the second pregnancy (whether a previous elective C-
section in previous birth). In addition, we excluded the participants who had connective
tissue disease, neurological disorders, severe clinical obstetrics and gynecologic
disorders, preterm birth, vaginal birth, stillbirth, and previous or postpartum diabetes

mellitus (DM).
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After the recruitment, the participants were universally screened for GDM
according to the current ADA criterial®, were then allocated to the GDM-group when
the OGTT-75g was positive. Those who screened negatively were allocated to the non-

GDM group.

Data collection

We collected the following demographic information: maternal age in years, ethnicity
(Caucasian or non-Caucasian), educational degree, smoking or not during pregnancy,
physical activity or not during pregnancy (at least 150 minutes per week), the body
weight in Kg, the pre-pregnancy and the gestational body mass index (BMI) at 24-30
weeks of gestation. In addition, clinical data about glycemic control in mg/dL were
obtained from the medical records to assure that all participants recruited were

previously not-GDM and not overt-DM.

RAM thickness collectionFor the biometrical and functional evaluations of the RAM
using 2D-US, all the participants were instructed to remain supine with the lower limbs
extended.!” The exams were performed by the same examinator, SKN (one of the
paper authors), who previously instructed and ensured that the participants performed
the functional maneuvers correctly. In addition, the lead author attended and analyzed
all examinations.

We determine the lower right portion of the RAM in the transverse direction to
perform the exam.'® We used a linear 8-12 MHz transducer, positioned transversely 2
centimeters above and to the right of the upper edge of the pubic symphysis. The

anatomical variable of the RAM considered was the transverse thickness of the right
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RAM acquired at rest (fig 1a). The right RAM’s anteroposterior and transverse thick-
ness for functional maneuvers analysis were considered:
[) With the sustained contraction of the PFM (fig 1b)
[I) With the sustained contraction of the RAM with a 30-degree trunk elevation
(fig 1c)
[I1) With the sustained co-contraction of the PFM associated with a 30-degree

trunk elevation with contraction of the RAM (fig 1d). The US images were rec-

orded at rest and during functional maneuvers.

Fig 1 — Transverse visualization of RAM during rest (a), RAM contraction (b), pelvic floor mus-
cle (PFM) contraction (c) and during co-contraction of RAM and PFM (d).

All images acquired were coded by number, keeping the participants'
identification anonymous and guaranteeing subsequent blind evaluation. In addition,
all images were stored for further offline analysis using specific software provided by

the ultrasound device manufacturer.

Outcome measures

The raw value of thickness in each task measured in centimeters. Afterward, the index
considering the rest state was calculated for each task (T) separately (RAM, PFM
contraction, and co-contraction, using abdominal and PFM integrated) by subtracting

the thickness from the thickness at rest (R) (Index= T-R). The smaller the value
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obtained for contraction, the lower the capacity to contract RAM during the task in
relation to rest.

The technique of PFM contraction was explained by this verbal prompt: “Please
squeeze your pelvic muscle, as though you were trying to hold in gas and as hard as
you can, maintaining it as long as possible".*® A PFM contraction was considered cor-
rect when the examiner observed the best cranial shift of the levator ani muscle (LAM)
and when felt inward pressure or upward traction on the finger inserted in the vagina.?®
This step was conducted as a way of learning the correct contraction and thus avoiding

bias in the assessment of the RAM by 2D-US during co-contraction.

Sample Calculation
Considering the prevalence of muscle dysfunction in people with diabetes is 25%, we
used 95% reliability and 80% statistical power, generating a minimum sample size of

40 in the group of GDM-pregnant women and 40 non-GDM.?!

Statistical methods

We used the software IBM SPSS Statistics for Windows, version 20.0 (IBM Corp.,
Armonk, N.Y., USA) for statistical analysis. Categorical variables were expressed as
numbers and percentages, and mean and standard deviation for continuous variables.
The Chi-square test or Fisher's exact test was applied to compare the nominal data
between groups. Comparisons between groups were performed by independent-T

test. Differences were considered statistically significant at p <.05.

Results

A total of 293 participants met the inclusion criteria and completed all stages of the
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research. Ninety-eight participants were excluded from the final analysis: 57 due to
missing data and 41 due to technical fail during US analysis. Finally, 195 participants

were successfully evaluated, 154 non-GDM and 41 were GDM (fig 2).

3
-y
1=
.!E‘E ; Perinatal Diabetes Research Center
- .
i
Pregnant women from
! 24 gestational weeks
Pregnant Women Screened: (N= §20) - waiting to regular
medical attendance
1
Nom-included (N= 327)
Previous diabetes mellitus | 3 Data collected;
: ) - Antropometnc data
H.r.)el type 2, overt dihetes, ) Met inclusion criteria AR S TP oes -HM.': evaluation
i GOM in previous pregnancy) l (N=293 sz
- Antenatal urinary ' =293) -Medical Records: OGTT-75g
inoontinence ) -
Prolapse or )
antHncontinence surgery, !
Neurological disorders !
Exclusions during data
analysis (n=98)
Missing data (n=57)
Technical US fall {n= 41)
Met inclusion criteria to
final analysis
(N= 195)
Non-GDM : GOM
(n=154) (n=41)

Fig 2 - Flowchart for cohort derivation showing the number of participants and the reasons for loss to follow-

up.

The baseline characteristics of 195 participants are summarized on table 1. The
OGTT (fasting; 1 hour and 2 hours) differed between the Non-GDM and GDM groups
(p <.001), as expected. In addition, we matched the groups for age, pre-gestational
BMI, gestational BMI, gestational age, maternal weight gain, ethnicity, previous C-
section, physical activity, and smoking status. All variables were similar in comparison
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between groups, and the differences were not significant.

Table 1 - Baseline characteristics of study participants according to glycaemic status.

Variables Non-GDM (n=154) GDM (n=41) p-value
Age (years) 26.1+5.8 27.715.0 A77
Gestational age (weeks) 26.8+3.3 26.8+3.3 213
Pre-pregnancy BMI 26.2+6.5 27.9+5.1 .626
BMI at 24-30 weeks 28.8+5.6 30.2+4.5 .263
Weight gain (kg) 6.816.0 6.0+4.9 .876
OGTT-75g fasting (mg/dL) 70.5+7.6 89.0£11.9 .000
OGTT-75g 1 hour (mg/dL) 103.2+24.2 160.7+49.5 .000
OGTT-75g 2 hours (mg/dL) 95.4+21.2 148.6+49.3 .000
Caucasian 125 (81%) 25 (72.4%) .309
Previous C-section 35 (22.9%) 15 (37.9%) 151
Physical activity 15 (10.5%) 4 (10.3%) 562
Smoking 4 (2.9%) 0 (0.0%) .509

n: sample; BMI: body mass index; kg: kilograms; OGTT-75g: 75 grams oral glucose tolerance
test; independent T-test and chi-square test. Non-GDM: non-Gestational diabetes mellitus
group; GDM: Gestational diabetes mellitus; p < .05 significant difference between groups.
Outcomes: all measures at rest and after the functional maneuvers are
summarized in table 2. The comparisons between groups showed that considering
whether or not resting state, GDM and non-GDM groups had significant differences.
The higher RAM thickness at rest and in isolated voluntary contraction was more
significant in the non-GDM group when compared to the GDM group. The mean of the
RAM thickness at rest was 0.7 (+/-0.1) cm in the non-GDM group and 0.6 (+/- 0.1) cm
in the GDM-group (p = .045); at RAM contraction, 0.8 (+/-0.2) in the non-GDM and 0.7
(+/-0.2) in the GDM group (p = .041). In addition, the study showed that the non-GDM
group presented greater power and longer duration of contraction maintenance

(endurance) of the PFM when compared to the GDM group.
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Table 2 - Comparison of the rectus abdominis muscle (RAM) thickness on rest, RAM contrac-
tion, pelvic floor muscles (PFM) contraction and co-contraction (RAM and PFM), considering
raw data, index and percentage due to the rest state, according to the gestational diabetes
mellitus (GDM) and non-GDM (non-GDM) groups.

Non-GDM (154) GDM (41) *p-value

Raw thickness due to maneuvers

Rest (cm) 0.7£0.1 0.6+0.1 .045
RAM contraction (cm) 0.8+0.2 0.7+0.2 .041
PFM contraction (cm) 0.6+0.1 0.6%0.2 115
Co-contraction (RAM+PFM) (cm) 0.840.2 0.7£0.2 101
Index-considering the rest state

RAM contraction (cm) 0.24+0.2 0.2+0.2 .098
PFM contraction (cm) 0.0+0.1 0.0+0.1 .666
Co-contraction (RAM+PFM) (cm) 0.24+0.2 0.2+0.1 .363
Percentage-considering the rest

state

RAM contraction (%) 32.04+27.23 31.18+46.96 .145
PFM contraction (%) 3.12+10.43 7.08+24.97 .650
Co-contraction (RAM+PFM) (%) 32.98+30.04 35.37£43.05 .595
PFM function

PFM Power 2.49+1.61 1.66+1.35 .004
PFM Endurance 3.67+£2.95 2.37£2.41  .016

RAM: rectus abdominis muscle, PFM: pelvic floor muscles; cm: centimeter; %: percentage.
Non-GDM: non-Gestational diabetes mellitus group; GDM: Gestational diabetes mellitus.
Index-considering the rest state was calculated by (the task — Rest); Percentage-considering
the rest state was calculated by ((the task — rest)/ rest*100). Data are presented in mean +
standard deviation. *Based on independent T-test. P-value = < .05.

Discussion
We demonstrated that pregnant women with GDM had a lower RAM thickness during
rest than non-GDM pregnant women. Still, this difference did not remain during the
functional isolated or synergic maneuvers that demands PFM and RAM. In addition,
the GDM group showed lower PFM’ power and endurance compared to non-GDM.
According to previous translational data obtained by our study group, PFM and
RAM of pregnant diabetic rats exhibit atrophy, co-localization of fast and slow fibers,
and an increased collagen type I/lll ratio. Similar characteristics were observed on
RAM during biopsy after C-section in GDM pregnant women.'%13 Although the scarce

data in the literature, there is a plausible biomechanical-based explanation to support
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that the abdominal wall has a synergic involvement with PFM. Besides the importance
of this synergism in the urinary continence.® This statement means that in lower
demand maneuvers, deficient abdominal activity is expected compared to PFM
activation because if RAM activates at higher levels than PFM, increasing intra-
abdominal pressure that, added to the short PFM contraction, would increase the pelvic
floor dysfunction (PFD).°

From our results, the information emerges that at rest, the transverse thickness
of RAM in GDM is 0.1 cm smaller than in non-GDM. It is important to emphasize that
the RAM exhibits early and significant muscle atrophy as described by previous studies
applied on other population.?? So, this difference should be evidence of myopathy. Still,
we cannot ensure that difference should be of other factors such as biological
characteristics or technical concerns during US exam acquisition or analysis.??

During isolated maneuvers of RAM, there were differences between groups, but
when analysed by index or percentage of considering the rest status, this difference
does not remain. So, the previous significance on raw data should be addressed by
the differences between groups during rest. Additionally, no differences were found
during isolated PFM contraction or when associate PFM and RAM contraction
together.

The results from digital palpation showed that the GDM group has a lower
capacity to generate PFM power and endurance when compared to hon-GDM group.
The PFM comprises a higher number of slow-twitch fibers compared to fast-twitch
fibers.?® The both fibers types are essential to functional maneuvers and even to rest
state, specially the slow-twitch fibers in GDM. The proportion of fast and slow fibers
are different, and then there is evidence of colocalization between the different fibers

types.?42>
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Study limitations
We must consider some limitations of this study. First, at 24-30 weeks of gestation, the
first maternal evaluation was considered the baseline. Ideally, all pregnant women
should have been assessed before pregnancy to ensure no previous GDM
interference. Nevertheless, we emphasize the strengths of the first study to report an
assessment that allowed the evaluation of the GDM diagnosis impact through the
pregnancy span. Moreover, the data sets and images analysis were blinded, and a
second investigator reviewed the results.

Although the results demonstrated significant differences in the RAM biometry
between the GDM and non-GDM pregnant women groups, there is insufficient

evidence to support the generalization of this study.

Conclusions

The higher RAM thickness at rest and in isolated voluntary contraction was more
significant in the non-GDM group when compared to the GDM group. In addition, the
study showed that the non-GDM group presented greater power and longer duration

of contraction maintenance (endurance) of the PFM when compared to the GDM

group.
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Secao 4
Perspectivas
Académicas e Cientificas




Elaborar as perspectivas nesta fase final do mestrado, me fez rever todo o
processo vivido até aqui e me estimulou ainda mais a cumprir esta etapa que é tao
tensa e que exige dedicacédo, as vezes, até além da nossa capacidade. A formacéao
no mestrado, fortaleceu e ampliou a perspectiva da carreira docente e de pesquisador.

Para a continuidade da busca do conhecimento e na colaboracdo para
melhorar a assisténcia a mulher, a proposta é continuar a formacdo no
desenvolvimento do doutorado, que iniciara em marco de 2022 no Programa de Pos-
Graduacdo em Tocoginecologia e continuar como colaborador do Diamater Study
Group.

Espero poder levar o conhecimento e principalmente beneficiar as mulheres,

ao longo desta nova etapa da minha vida.
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Abstract

Backgromnd: Emononal disorders i medicnl students are expected and deserve more attention, especially during the
COVID-19 Pandemic. Objective. Evaluate anxiety and depression disorders amoag medical students during the
COVID-19 Pandemic. Methods: A cross-sectional study at a private medical college in Brazil, two months after stay-
at-home order and postponed classes due 10 the COVID-19 Pandemic. A survey among medical students was conducted
in May 2020, using questionnaires regarding social and demeographic status, the GAD-7 for symptoms of aaxiery, and
the PHQ.9 for symptoms of depression. Results: A total of 340 of 347 (97.98%) medical students participated. The
average GAD-7 score was 9.18 (£4.75), and the average PHQ-9 score was 12,72 (+6.62). The results indicate a
significant positive relationship between GAD-7 and females (F=5.816 P=.016), Using a cut-off score of 10 for GAD-
7, 157 (46.17%) students were identified with moderate or severe anxiety symproms. For the PHQ-9 score, using  cut-
off of 10 219 (64.41%), students were recogmzed with moderate or severe symptoms of depression; the results indicate
o significant positive relationship between the PHQ-9 and females (F=5.640 P=018), Conclusfon: The analysis
demonstrated a significantly higher prevalence of moderate and severe anxiety and  depression  symptoms among
female medical students dunag the COVID-19 Pandemic.

Keywords: COVID-19; Mental Health: Sredeat. Medical: Anxiety: Depression.
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ABSTRACT

Aims: To evalunte the effects of pestational diabetes mellitus (GDM) on the structural char-
ncteristics of the rectus sbdominis muscle (RAM) and its indirect effects on pregnancy-
specific urinary incontinence {FSUI)

Methods: A total of 92 pregnant women weore divided into four groups, according to their
clinical conditions: non-GDM continent, non-GDM associated PSUL GDM continent and
GDM associated PSUL The muscle morphometry (histochemistry and immunohistochem-
istry) for the fiber types and collagen fiber distribution, the ultrastructural analysis (trans-
mission electron microscopy), the protein expression of fber types and calcium signaling
(Western blotting), und the content of types 1 and 111 collagen fiber (ELISA) in RAM collected
ot delivery were assessed.

Results: The GDM groups presented & significantly incressed number of slow fibers and
slow-twitch oxidative fiber expression; decreased fiber area, number of fast fibers, and area
of collagern; an increase in central nuciel; ultrastructural alterations with focal Jesion areas
such as myelold structures, sarcomere disorganization, and mitochondrial alteration. The
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tions have been closely linked with the recruitment of the
sbdominal muscles [40,71-73].

There were some limitations to the present study, First, the
size of the groups varied, given the difficulty in finding GDM
women without PSUL Second, the patients included in this
study were not all primigravida, which may have influenced
the results. Third, the RAM suffers from substantial strain
(e.g., diastasis) during gestation. Diastasis recti abdominis is
defined as a separation between the edges of the RAM at
the lines alba [74] However, these limitations do not invali-
date our results, as they aiso contribute to advancing knowl:
edge in the field of uregynecology.

In conclusion, our results confirm that RAM is a plastic tis-
sue that adapts its size and morphology in response to exter-
nal and internal stimuli {here represented by GDM), GDM-
related changes in muscular morphology may lead to the
development of PSUI in pregnant women. Future studies are
clearly needed to confirm RAM myopathy as a key factor of
GDM:-associated PSUL In addition, this study may be a basis
for the development of new therapies for pathologies with
loss of muscle mass, diabetic myopathy, muscle atrophy,
and consequently UL Another relevant aspect of these find-
ings is the identification of biomarkers that can be used as a
diagnosis and prognesis allowing the implementation of early
interventions and proper management of the patients, miti-
gating the deleterious impacts of GDM on the muscles,
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Abstract

Background and objective

In the present study, we compared the effect of diabetic pregnancy on the rectus abdominis
muscie {RAM) in humans and rats. We hypothesized that our animal model could provide
valuable nformation about alterations in the RAM of women with Gestational Diabetes
(GDM),

Method

Newborns lemade rals (n = 10/group) were administered streptozotocan (100 mg/kg body
weight) subcutaneously and were mated on reaching adulthood, to develop the mild hyper-
glycemic pregnant (MHP) rat model. At the end of pregnancy, the mothers were sacrificed,
and the RAM tissue was collected. Pregnant women without GDM (non-GDM group; n = 10)
and those dagnosed with GDM (GDM group; n = 8) and undergoing treatment were
recruited, and RAM samples were obtained at C-soction. The RAM architecture and the dis-
tribution of the fast and slow fibers and collagen were studied Dy immunohisiochemistry,

Results

No statistically significant differences n the matemal and fetal characiers were cbserved
between the groups in both rats and women. However, signficant changes in RAM
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Abstract

Background: Pelvic fioor muscies (PFM) and rectus abdominis muscles (RAM) of pregnant diabetic rats exhibit
atrophy, co-ocalization of fast and slow fibers and an Increased coliagen type VIl ratio, However, the roie of similar
PFM or RAM hyperglycemic-refated myopathy in women with gestavonal dabetes mellitus (GDM) remains poarly
investigated. This stody aims to assess the frequency of pebvic floor muscle disorders and pregnancy-specific urinary
incontinence {PS-Ul) 12 months after the Cesarean (C) section in women with GOM. Specifically, differences in PFM/
RAM hyperglycemic myopathy vill be evaluated.

Methods: The Diamater 5 an ongolng cohart study of four groups of 52 pregnant women each from the Perinatal
Diabetes Research Centre (PORC), Botucatu Medical School (FMB)-UNESP {Sio Pauko State University), Brazll,
Diagriasis of GDM and PS-UI will be made at 24-26 weeks, with a follow-up at 34-38 weeks of gestation. Inclusion
in the study will occur at the time of C-section, and patients will be followed at 24-48 h, 6 weeks and 6 and 12
months pastpartum, Study groups will be classified as (1) GDM plus PS-UI; (2) GOM without PS-UL (3) Non-GDM
plus P5-Ul; and {4) Non-GDM without PS-UL We will analyze relaticnships between GDM, 75-LR and hyperglycemic
myopathy at 12 months after C-section, The mediator variables 10 be evaluated Include digital palpation, vaginal
squeeze pressure, 30D pelvic floor ultrasound, and 3D RAM ulrrasourxd. RAM samples obtained during Csection will
be analyzed for exvive contractility, morphological, molecudar and OMICS profides 1o further characterize the
hyperglycemic myopathy. Additional vaniables to be evaluated include matemat age, socieconomic status,
educational level, ethnicity, body mass index, welght gain during pregnancy, quality of glycemic control and nsulin
thepy.

Discussion: To our knawedge, this will be the first study 10 provide data on the prevalence of PS-UI and RAM and
PFM physical and biomolecular muscle profiles ofter C-section in mothers with GOM, The longlitudinal design allows
for the assessment of cause-effect relationships between GOM, PS-UAL and PFMs and RAMs myopathy. The findings
may reveal previowsly undetermined consequences of GOM,

Keywords: Gestational diabetes meliitus, Hyperglycemic myopathy, Pehvic floor musdies, Rectus abdominis muscles,
Urinary incontinence, Proteomics, Coflagen, Electromyograpny, Transmission electron microscopy
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risk of long-term Ul in GDM mothers. An enhanced un-
derstanding of the impact of modifiable risk factors can
lead to protocols to reduce the rates of Ul and associated
health care costs, improve the quality of life of affected
women and contribute to the global eradication of Ul after
GDM exposure. [t will also enable clinicians to deal more
effectively with individual women after their pregnancy
and facilitate the transition of the Brazillan Health System
from a curative (o a preventive strategy [65].

Conclusion

In conclusion, Diamater is an ongoing study recruiting
GDM pregnant women at a prenatal care outpatient clinic
to investigate the relationship between GDM plus PS-Ul
with the occurrence of symptomatic Ul plus PEMD | year
after C-section and assess whether this relation can be ex-
plained by hyperglycacmic myopathy, It offers the unigue
opportunity to establish well-powered biomarker research
in a new triad composed of GDM + PS-Ul+ hyperglycemic
myopathy as a predictor of long-term Ul and PEMD. This
approach allows for future innovative treatment proposals.
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Abstract

Aim: To evaluate the pelvic floor (PF) biometry using three-dimensional ul-
trasound (US) at two-time points of gestational in pregnant women with ge-
stational diabetes mellitus (GDM).

Methods: A prospective cohort study conducted at the Perinatal Diabetes
Research Center including 44 pregnant women with GDM and 66 pregnant
women without GDM at 24 to 28 weeks of gestation, Three-dimensional
trangperineal US was performed at 24 to 28 and 34 to 38 weeks of gestation in
the lithotomy position at rest. The axial plane of the minimal Levator hiatal
dimensions was used to determine Levator ani muscle and Hiatal area (HA)
biometry at 24 to 28 and 34 to 38 weeks of gestation.

Results: Of the 110 pregnant women, 100 (90.9%) completed the follow-up at 34 1o
38 weeks of gestation, The evaluation by US showed a negative biometric change
between the two-time points, during pregnancy in wornen with GDM; in the HA
( coefficient: estimative of efiect in biometric progression according to GDM di-
agnosis, using the non-GDM group as reference = —6.76; P = 020), anteroposterior
diameter (8=~507; P=019), and Levator ani thickness (3= ~12.34; P= 005),
Conclusions: Pregnant women with GDM had a significantly lower than expected
percentage of changes in biometry of Levator ani thickness and HA from 24 to 28 to
34 10 38 weeks of gestation when compared with the group of pregnant women
without GDM. GDM alters the morphology of PF structures assessed by three-
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Abstract

Background

There is ample evidence that gestational diabetes mellitus has a direct influence on urinary

incontinance and petlic floor muscles. There are no standardized pelvic floor muscle exer-

cise programs in the literature for the physiotherapy and differ in the type of exercise, inten-
sity, type and duration of application, and the frequency and duration of treatment sessions.
The aim of this systematic review will be to investigate that Pelvic Floor Muscle Training can
prevent and/or decrease the pregnancy specdic urinary incontinence in women with gesta-

tional diabetes mellitus or gestational hyperglycemia.

Methods

We will perform a systematic roview according to the Cochrane methodology of Random-
1zed Controlled Trials. An overall search strategy will be developod and adapted for
Embase, MEDLINE, LILACS, and CENTRAL databases, with the date of consultation until

PLOS ONE | hiaps:/idol org/10 1537 1ol pone 0241962  December 7, 2020
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In this way we may obtain robust and conclusive evidence whether or not there is evidence
to support clinical practice, in addition to promote high quality studies on the subject,

Supporting information

S1 File. PRISMA-P (Preferred Reporting Items for Systematic review and Meta- Analysis
Protocols) 2015 checklist: Recommended items to address in a systematic review proto-
col’,
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82 File. PROSPEROQ international prospective register of systematic reviews.

(PDF)
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muscular 6-18 meses apds o parto (Orientador: Marilza Vieira Cunha Rudge/
Orientando: Fabiane Affenso Pinheiro/ Nivel: Doutorado)

Subprojeto 4: Niveis de micronutrientes e da expressdo de seus receptores em
mulheres com diabetes mellitus gestacional e incontinéncia urinaria especifica da
gestacdo(Orientador: Marilza Vieira Cunha Rudge/ Orientando: Sarah Maria Barmeze
Costa/ Nivel: Doutorado).
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Apresentacao do Projeto:

Trata a presente solicitagdo de emenda ao projeto em guestdo referente ao envio de amostras para analise
em dois destinos diferentes, com a finalidade de aprendizado da técnica e maior sensibilidade/especificidade
da técnica adotada,

Objetivo da Pesquisa:
Avaliar a solicitagdo de emenda ao presente projeto para envio de amostras a dois destinos diferentes.

Avaliagao dos Riscos e Beneficios:
Ja avallados.

Comentarios ¢ Consideragdes sobre a Pesquisa:

A pesquisadora sdlicita a emenda ao presente projeto para envio de amostras para dois destinos diferentes:
1) para Londres - UK: com a finalidade de envio de amostras ja coletadas para o mesmo fim aprovado
anteriormente por este CEP, sendo exclusivamente para aprendizado da técnica pela aluna de doutorado
{Dra Juliana) com o grupo em questdo, Os pesquisadores informam que ndo havera alteragdo no projeto
anteriormente aprovado.

2) Para Lincoin / Neblaska - EUA: com a finalidade de envio de amostras [& coletadas para o mesmo fim
aprovado anteriormente por este CEP, sendo para substituicdo da técnica anteriormente descrita
(espectoscopia por RMN) pela técnica de 2 espectdmetro de massa, justificando maior especificidade e
sensibilidade destas técnicas. Os pesquisadores Informam gue ndo havera alteragdao no projeto
anteriormente aprovado.

Os pesquisadores Informam que o envio de amostras para o exterior, sera feito por transportadora
especializada), devendo seguir legislagdo vigente brasileira.

Consideragoes sobre os Termos de apresentacao obrigatoria:

Ja avaliados.

Recomendacoes:

Nio ha.

Conclusdes ou Pendéncias e Lista de Inadequacoes:

Apo6s analise em REUNIAO EXTRAORDINARIA, o Colegiado deliberou APROVADA A EMENDA
apresentada.

Consideragoes Finais a critério do CEP:

Conforme deliberagdo do Colegiado, em REUNIAO EXTRAORDINARIA do Comité de Etica em
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Pesquisa FMB/UNESP, realizada em 19/11/2019, a EMENDA apresentada encontra-se APROVADA.

Atenciosamente,

Comité de Etica em Pesquisa FMB/UNESP
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