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Resumo

Introducéo: A disbiose oral desempenha um papel fundamental nas infe¢des orais comuns,
que podem causar ou agravar doencas sistémicas, destacando a relevancia de
microrganismos patogénicos ou oportunistas orais. No inicio da vida, a mée representa a
fonte mais importante de microrganismos e varios fatores maternos influenciam a aquisi¢éao
e maturacado do microbioma oral da crianga. Contudo, o impacto do microbioma da mae no

ecossistema oral das criangas permanece ainda pouco explorado.

Objetivo: O principal objetivo deste estudo foi avaliar o impacto da obesidade materna e
hipertensédo na prevaléncia de potenciais bactérias patogénicas e oportunistas na cavidade
oral de pares mae-filho. Além disso, pretendemos correlacionar o perfil da microbiota oral
com a saude oral materna, tabagismo e habitos alcodlicos, saude cardiovascular e o0s

desfechos obstétricos e perinatais.

Metodologia: Um total de 30 pares méae-filho foram incluidos neste estudo e 82 amostras
foram colhidas 4 a 12 semanas ap6s o parto, nomeadamente, saliva ndo estimulada e leite
das maes e esfregacos orais dos respetivos filhos. Cada amostra foi inoculada em meios
seletivos e diferenciais (MacConkey, Mannitol Salt e Mitis Salivarius agar) incubados a
37°C/24-48h. Foram selecionadas coldnias com diferentes morfologias e isoladas em Brain
Heart Infusion agar (37°C/18-20h) para identificacdo por MALDI-TOF MS.

Resultados: Entre os 285 isolados identificados, Stenotrophomonas maltophilia (15.9%) e
Serratia marcescens (13.6%) foram as espécies bacterianas gram-negativas mais
prevalentes (15.4%), principalmente na saliva materna e no esfregaco infantil,
respetivamente. Relativamente as bactérias gram-positivas (84.6%), as espécies mais
prevalentes foram Staphylococcus epidermidis (42.3%) e Staphylococcus aureus (17.4%)
nas amostras da mae e Staphylococcus hominis (12.9%) nas amostras das criancas. Em
86.7% dos pares mae-filho foi identificada a mesma espécie bacteriana, sugerindo uma
possivel transmissao de microrganismos da saliva ou leite materno para o microbioma oral
da crianca. De facto, um aumento na diversidade foi verificado em todos os trés tipos de
amostras (saliva da mée, leite e esfregaco oral da crian¢ca) no grupo de estudo saudavel
comparativamente com o0s grupos de risco cardiovascular estudados (obesidade e

hipertenséo arterial). Adicionalmente, foi observada uma correlacdo entre a diversidade de
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microrganismos da mae e da crianca. Apos a analise dos comportamentos de saude oral
materna, observou-se que a presenca de S. aureus nesses pares foi associada a uma menor
frequéncia de escovagem dentaria materna (P=0.05). Além disso, verificou-se uma
correlacdo negativa entre a presenca de S. epidermidis nas amostras de saliva materna e o
maior numero de consultas dentarias maternas no ano anterior (P<0.01). Curiosamente, a
presenca de S. epidermidis em amostras de esfregacos orais das criancas foi associada ao

habito materno de lamber a chupeta como meio de higiene (P=0.032).

Conclusado: O risco cardiovascular da mae (obesidade e hipertensdo arterial) parece
influenciar a aquisicdo de microrganismos orais pela crianca ao diminuir a sua diversidade.
Para além disso, este estudo sugere a transmisséo vertical como uma potencial via para a
aquisicdo oral de bactérias oportunistas e patogénicas no inicio da vida, via contato oral
materno e amamentacao, destacando também a importancia dos habitos de salude oral e

comportamentos maternos no microbioma oral.

Palavras-Chave: Microbioma oral, Saude oral materna; Comportamento oral materno;

Transmissdo mae-filho do microbioma; Bactérias oportunistas/patogénicas.
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Abstract

Introduction: Oral dysbiosis plays a key role in common oral infections, which can cause or
aggravate systemic diseases, highlighting the relevance of oral pathogenic or opportunistic
microorganisms. In early life, the mother represents the most important source of
microorganisms and several maternal factors highly influence the child’s oral microbiome
acquisition and maturation. However, the impact of the maternal microbiome on the oral

ecosystem of the child remains underexplored.

Objective: The main objective of this study was to evaluate the impact of maternal obesity
and hypertension on the prevalence of potential pathogenic and opportunistic bacteria in the
oral cavity of mother-child pairs. Furthermore, we intended to correlate the oral microbiota
profile with maternal oral health, smoking and alcoholic habits, cardiovascular health, and the

obstetric and perinatal outcomes.

Methodology: A total of 30 Mother-Child pairs were included in this study and 82 samples
were collected 4 to 12 weeks after delivery, namely unstimulated saliva and breastmilk from
the mothers and oral swabs from their children. Each sample was inoculated in selective and
differential media (MacConkey, Mannitol Salt and Mitis Salivarius agar) and incubated at
37°C/24-48h. Colonies presenting different morphologies were selected and isolated in Brain
Infusion agar (37°C/18-20h) for identification by MALDI-TOF MS.

Results: Amongst the 285 isolates identified, Stenotrophomonas maltophilia (15.9%) and
Serratia marcescens (13.6%) were the most prevalent gram-negative bacteria (15.4%),
mainly in mother saliva and child oral swab, respectively. Regarding gram-positive bacteria
(84.6%), the most prevalent were Staphylococcus epidermidis (42.3%) and Staphylococcus
aureus (17.8%) in mother samples and Staphylococcus hominis (12.9%) in child swab
samples. Furthermore, 86.7% of the mother-child pairs shared the same species, suggesting
a possible bacterial transmission from maternal saliva or milk to the child oral microbiome. In
fact, a higher diversity of microorganisms was observed in all three type of samples (mother
saliva, breastmilk and child oral swab) of healthy study group, contrasting with the
cardiovascular risk groups studied (obesity and arterial hypertension), which were associated
with a lower diversity. Additionally, a correlation was observed between the mother and child
microorganism diversity. Also, after analyzing maternal oral health behaviours, it was
observed that the presence of S. aureus in these pairs was associated with a lower frequency
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of maternal toothbrushing (P=0.05). Also, a negative correlation was established between S.

epidermidis presence in mother saliva samples and a higher number of maternal dental
appointments in the previous year (P<0.01). Interestingly, S. epidermidis presence in child
oral swab samples was associated with the maternal habit of licking their children pacifier as
a mean of hygiene (P=0.032).

Conclusion: The mother’s cardiovascular risk (obesity and arterial hypertension) seems to
influence the child’s oral microbiota acquisition by diminishing its diversity. Moreover, this
study suggests vertical transmission as a potential pathway for oral opportunistic and
pathogenic bacteria acquisition in early life via maternal oral contact and breastfeeding routes
and highlights the importance maternal oral health habits and related behaviours have on the

oral microbiome.

Keywords: Oral microbiome; Maternal oral health; Maternal oral behaviour; Mother-Child
microbiome transmission; Opportunistic/pathogenic bacteria.
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Introduction
1. Introduction

The human microbiome is defined as a set of diverse microorganisms that inhabit a
specific location of the human body, as the skin, the gut, and the oral cavity, which play a key
role in the balance between health and disease.®) The host-microbiome dyad regulates
paramount aspects for a normal physiology, metabolism, immunity, and neurologic function of
the host.® In contrast, dysbiosis represents an unbalance in the microbial community caused
by a decrease or increase in the bacterial function and diversity or even a sudden fluctuation
in the profusion of microorganisms.® This ecological change seems to have a preponderant
contribution to the etiopathogenesis of several systemic pathologies, such as celiac disease
and Alzheimer's.?4)

The oral cavity houses the second largest microbiome diversity in the human body,
possessing more than 700 species, mostly indigenous.® ® The oral microbiome encompasses
a community of commensal, symbiotic and pathogenic microorganisms including bacteria,
archaea, protozoa, and viruses housed in different habitats of the oral cavity, such as the teeth,
gum, cheeks and tongue.® Furthermore, numerous studies have been demonstrating over the
years that oral dysbiosis plays a crucial role in the pathogenesis and development of the most
common oral infectious diseases (dental caries, periodontal disease and candidiasis) due to
the presence pathogenic or opportunistic microorganisms (e.g., Streptococcus mutans,
Staphylococcus aureus, Fusobacterium nucleatum, Porphyromonas gingivalis, Candida sp.).("-
10) |n addition to the inherent risk of spread to the various organs and tissues, these
microorganisms can cause or aggravate systemic diseases, such as diabetes, obesity,
cardiovascular disease and even increase the risk of infection.® 11
Until recently, the medical community presumed that, under normal conditions, the fetal
intrauterine development occurred in an aseptic environment.*? Nonetheless, there is clinical
evidence demonstrating the presence of bacterial DNA in the amniotic fluid, placenta, and
umbilical cord blood in full-term pregnancies.* 13 Regardless the debate of whether bacteria
are present in the placenta, it is currently recognized that the transmission of a wide variety of
microorganisms to the newborn occurs at delivery. However, only a certain number of bacteria
can colonize the newborn child.(® Furthermore, regarding the colonization of the oral cavity,
studies focused on the phenotypic and genotypic characteristics of oral microorganisms have
been demonstrating that the oral microbiota of the mother represents the most important

source of transmission of the oral microbiota of the child in early life.®*
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Additionally, the mothers clinical factors and behaviours, as the antibiotic use, smoking
and alcohol consumption and comorbidities, can alter the gut microbiome, which can be
transmitted to the infant (Figure 1).(0* Consequently, this exposure during pregnancy has been
linked to an increased risk to develop several diseases (e.g., obesity, asthma and inflammatory
bowel diseases) in both mother and child.®® Moreover, other maternal factors, such as the
type of delivery and feeding, have a high impact on the initial microbiota in infants as they
directly influence the acquisition and colonization of the microbiome harbored in multiple
human sites (gut, oral cavity and skin).(% Thus, altering the composition and diversity of the
maternal microbiota that is transmitted to the infant may disrupt the vertical mother-child
microorganism transmission, therefore prompting the children to colonization by deviant
microbiota, such as opportunistic or pathogenic bacteria (Figure 1). 16-18)

Qualified nutrition Under- and overnutrition

No antibiotics
Full-term birth
Vaginal delivery

Antibioticuse
Preterm birth

Caesarean section

* Exclusive breastfeeding Mixed breastfeeding

Others (e.g. normal Others (e.g. advanced

maternal age) maternal age, stress)

1~4 years)

®
; Weaning Unhealthy
Birth (<1 year)

Figure 1: Perinatal factors” impact on the development of the mother and child”s gut microbiome during foetal growth.
Adapted from Wang et al. (2020).(4

. % Healthy
‘,’ < (lnfancy




Introduction

Nevertheless, reports on the impact of maternal oral health behaviours and infant care
habits, such as licking the child’s pacifier and kissing the child’s mouth, on the infant’s
microbiome are scarce. Also, the influence of mothers oral microbiota with systemic
pathologies on the development of the child ecosystem remains underexplored.® Thereby,
this study aims to identify potential pathogenic and opportunistic bacteria in the oral cavity of
mother-child pairs and correlate the bacterial profiles detected in the samples with maternal
cardiovascular risk factors, and other external factors that may potentially affect their

colonization.
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Methodology

2. Methodology

2.1.Patient recruitment

The participants were recruited within project “OralBioBorn”, approved by the Centro
Hospitalar Universitario de S&o Jodo (CHUSJ) Ethics Committee for Health (N°294/2018) and
Unidade Local de Saude de Matosinhos (ULSM) Ethics Committee for Health (86/CE/JAS).
Women recruitment was done at the Obstetrics Service of CHUSJ and ULSM. Exclusion
criteria were age under 18 years old, pre-existing cardiomyopathy, kidney disease, chronic
obstructive pulmonary disease, active systemic infection, and genetic syndromes. The study

groups comprised:

1) Healthy mothers (n=17, without cardiovascular risk factors) and their children.
2) Mothers with arterial hypertension (n=7) and their children.
3) Mothers with obesity (n=6) and their children.

All the participants were informed about the aim of the research, being requested a
written consent and, in the case of babies, to their mothers prior to the study enrolment. This
study occurred from January 2021 until May 2021 at the Faculty of Dental Medicine of the
University of Porto (FMDUP) and the Institute for Research and Innovation in Health (i3S). The
protocols for this study were approved by the Ethics Committee for Health of FMDUP.

2.2.Sample and data collection

The mother-child pairs (n=30) underwent saliva and breastmilk collection 4 to 12 weeks
after delivery. Maternal unstimulated saliva samples were collected at least 1 hour after a meal
or mouth/tooth brushing, into a sterile tube. The oral samples from babies were collected using

4 oral swabs (flocked swabs). The breastmilk was collected either with an electric pump or
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manually into a sterile collection tube, after discarding the first drops. All samples (n=82) were
collected between June 2019 and February 2021. The characterization of the mother-child
pairs was performed through questionnaires which included questions related to maternal oral
health, demographic data, smoking and alcoholic habits, clinical data, obstetric and perinatal
outcomes, vaccination, and habits that could promote vertical transmission of microorganisms.
The collected samples were aliquoted (500 uL of maternal saliva and milk, and a child oral
swab) and preserved at -80°C with 500 pL of Brain Heart Infusion (BHI) broth with 10% glycerol

until processing (Figure 2).

Sample's collection:
mother saliva, Breastmilkand Child oral swah

!

Freservation:
-80°Cin BHI Broth with 10% glycerol

!

Inaculation:
Selective and differential culture media

L

100pL

MacConkey
Agar

(Gram-)

Incubation: Incubation: Incubation:
37°Cl24h 37°C148h 37"Ci48h

1

‘ Isolationin BHI Agar: ’

Colonies presenting different morphologic characteristics

BHI Agar

Incubation:
37°CI24h
|zolates identification: |zolstes preservation:
MALDI-TOF WS -80°C in BHI Broth with 10% ghycerol

Figure 2: Protocol for samples processing until microorganism’s isolation and preservation.
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Methodology [
2.3.Sample processing

From each pair, 100 pL of the frozen BHI broth with 10% glycerol with mother saliva,
breastmilk and child oral swabs were inoculated in selective and differential culture media,
namely, MacConkey agar (Liofilchem®, Italy), Mannitol-Salt agar (Liofilchem®, Italy) and Mitis
Salivarius agar (Millipore®, USA), used for the detection of gram-negative, gram-positive
bacteria and Streptococcus sp., respectively. Then, the plates were incubated at 37°C in

aerobic conditions from 24 to 48 hours (Figure 2).

2.4.Microorganism isolation

From each sample, all colonies presenting different morphologies such as color, shape,
and aspect, were selected (up to 6 isolates per plate) and further reisolated in specific media

as MacConkey (Figure 3), Mannitol-Salt (Figure 4) and Mitis Salivarius agar (Figure 5).

Figure 3: Gram-negative bacteria in MacConkey agar plates after incubation at 37°C for 24h.
Legend: Lactose fermentation: A- Positive (pink); B- Negative (colourless).
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Figure 4: Gram-positive bacteria in Mannitol-Salt agar plates after incubation at 37°C for 48h;
Legend: Mannitol fermentation: A- Positive (yellow); B- negative (pink).

Figure 5: Mitis Salivarius agar plates after incubation at 37°C for 48h.
Legend: A- Streptococcus vestibularis (dark-blue, glossy and raised); B- Streptococcus salivarius (light blue
“gum drop” shape); C- Enterococcus faecalis (blue-black).
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Methodology

2.5.Isolate identification

All selected isolates were sub-cultured in BHI agar (Liofilchem®, Italy) plates and
incubated at 37°C, to obtain fresh colonies (24 hours). Each isolate was identified by Matrix-
Assisted Laser Desorption/lonization-Time Of Flight (MALDI-TOF) mass spectrometry (MS).
This analysis was conducted directly from the bacterial colonies by inoculation of a single
colony on a 96 polished steel MALDI-TOF target plate and subsequently adding 1 uL of the
organic matrix (Bruker, Germany). After drying, the plate was positioned in the equipment and
the target was processed on the Bruker MALDI Biotyper® system according to manufacturer’'s
instructions. The Biotyper® software identifies microorganisms by matching the pattern created
by each isolate against the spectra of the species present in the database. The results of the
identification process were expressed as score values ranging from 0 to 3, where values equal
or higher than 2.0 were indicative of identification to the species level and values between 1.7

and 2.0 were indicative of identification to the genus level (Figure 6).
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Figure 6: Protocol for isolates identification by MALDI-TOF MS system.
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2.6. Statistical Analysis

To perform the data analysis, the software utilized to register the collected data was the
Microsoft® Excel® (Microsoft Office 365 ProPlus, 2002 version) and for the statistical analysis
the Statistical Package for the Social Science (IBM® SPSS® Statistics, SPSS Inc, Chicago, IL,
USA, 26 version).

The different categorical variables were dichotomised, and an analysis was carried out
to compare the microorganism prevalence in the different samples: mother saliva, breastmilk
and child oral saliva swab in the studied population (0O — not colonized; 1 — colonized).

The results of this research were recorded and submitted to statistical analysis. To
interpret the collected data, descriptive analysis was performed in which categorical variables
were described by using relative frequencies (%) and compared using the Chi-Square test and
Point-Biserial correlation. For the non-categorical variable, non-parametrical tests (Kruskal-
Wallis and Mann-Whitney U test) and Spearman correlation were applied. The statistical

significance for each test was 5%.
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Results
3. Results

3.1 Demographic and clinical information

The population studied included a total of 30 mother-child pairs. The demographic
information of the mother, including age, educational level and healthcare related job are

displayed per study group in Table I.

Table I: Demographic information of the recruited healthy, obese, and hypertensive pregnant women.

Demographic information Healthy Obesity Arterial hypertension P value
Number, n (%) 17 (56.7%) 6 (20.0%) 7 (23.3%)
Age (years) 33.8+0.7 35.0+1.2 35.0+2.6 0.3562
Education level (%) 0.157°
Basic education 5.9% 0% 0%
Secondary education 17.6% 83.3% 75.0%
15t Cycle of studies 47.1% 16.7% 0%
2" Cycle of studies 17.6% 0% 25.0%
3" Cycle of studies 11.8% 0% 0%
Healthcare related job 41.2% 33.3% 14.3% 0.446"°

Results are shown in prevalence (%) or mean+SD;
Statistical analyses were performed using ®Kruskal-Wallis test and ®Chi-square test.

Regarding the clinical and lifestyle parameters, such as positive preeclampsia
screening, gestational hypertension, body mass index (BMI), comorbidities, antibiotic use,
dietary restrictions and alcohol and smoking habits are observed also per study group in Table
Il.
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Table IlI: Clinical and lifestyle information of the recruited healthy, obese and hypertensive pregnant women.

Clinical and lifestyle

information Healthy Obesity Arterial hypertension P value
Positive preeclampsia 0% 0% 33.3% 0.0232
screening
Gestational hypertension 0% 0% 33.3% 0.0232
Body mass index (BMI) 22.840.7 33.312.2 25.9+1.4 0.003
before pregnancy
Comorbidities 64.7% 50.0% 100% 0.1672
Rhinitis 27.3% 100% 40.0%
Vision disturbance 36.4% 100% 20.0%
Depression 9.1% 50.0% 20.0%
Anxiety disorder 18.2% 0% 0%
Asthma 27.3% 0% 40.0%
Heart disease 9.1% 0% 20.0%
Migraine 27.3% 0% 0%
Other 36.4% 0% 40.0%
Antibiotic use
During pregnancy 5.9% 16.7% 14.3% 0.6842
Intrapartum 52.9% 16.7% 85.7% 0.0452
Postpartum 18.8% 0% 0% 0.2572
Dietary restrictions 35.3% 25.0% 16.7% 0.6752
Toxoplasmosis* 75.0% 100.0% 33.3% 0.1702
Gestational diabetes 0% 0% 16.7% 0.1622
Other 25.0% 0% 50.0% 0.1962
Alcohol ingestion during 0% 0% 0%
pregnancy
Alcohol ingestion 6.7% 25 0% 50.0% 0.1152
postpartum (%)
Smoking habit during 8.3+1.7 ) ) 0.293b
pregnancy
Smoking habit postpartum 9.0+2.9 ) ) 0.183b

(cigarettes/day)

Results are shown in prevalence (%) or mean+SD;
-2 No results found; *: To prevent acquiring infection in non-immune pregnant women;
Statistical analyses were performed using 2Chi-square test and Kruskal-Wallis test.

The clinical and nutritional information of the children such as medication, type of

delivery and feeding mode are shown per study group on Table Ill.
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Table llI: Clinical and nutritional information of the children of the recruited healthy, obese and hypertensive
pregnant women.

Children clinical and

nutritional information Healthy Obesity Arterial hypertension P value?
Child therapy 100% 100% 83.3% 0.137
Antibiotic 23.5% 16.7% 0% 0.372
Probiotic 35.3% 33.3% 14.3% 0.582
Type of delivery
Vaginal 43.8% 100% 40% 0.110
Caesarean 56.3% 0% 60% 0.110
Feeding mode (15t month
after delivery)
Breastfeeding 56.8% 33.3% 57.1% 0.100
Formula 5.9% 16.7% 0% 0.100
Breastfeeding and Formula 35.3% 16.7% 42.9% 0.100

Results are shown in prevalence (%). 2Statistical analyses were performed using Chi-square test.

Also, the different mother and child factors that promote a microorganism transmission

are demonstrated in Table IV.

Table IV: Factors promoting microorganism transmission of the recruited healthy, obese and hypertensive
pregnant women, and their children.

Factors promoting

microorganism transmission Healthy Obesity Arterial hypertension P value?
Suctional habits 93.8% 66.7% 100% 0.105
Types of suctional habits
Fingers 6.7% 0% 14.3% 0.714
Pacifier 26.7% 50.0% 28.6% 0.714
Finger and pacifier 33.3% 50.0% 28.6% 0.714
Pacifier and hand 13.3% 0% 0% 0.714
Finger and hand 13.3% 0% 0% 0.714
All 6.7% 0% 28.6% 0.714
Parental pacifier licking 18.8% 0% 16.7% 0.582
Parental kisses on child’s 6.3% 0% 0% 0.657
mouth

Results are shown in prevalence (%). 2Statistical analyses were performed using Chi-square test.
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Finally, the oral health parameters are observed in Table V. Regarding the evaluation
of the oral health status, it was only conducted on a subgroup of the population studied during
the third trimester of pregnancy (n=9 mothers), due to measures implemented during the
outbreak of COVID-19. Several parameters were examined such as: Decayed, Missing and
Filled Surfaces (DMFS), Clinical Attachment Loss (CAL) larger than 3 (CAL>3), Bleeding on
Probing (BOP) and Plaque Index (PI).

Table V: Oral health parameters of healthy, obese and hypertensive pregnant women.

Oral related parameters Healthy Obesity Arterial hypertension P value

Oral health habits

Dental appointments

a
(n/last year) 2.1+0.7 0.8+0.3 3.1+0.8 0.036
Frequency of a
toothbrushing (n/day) 2.0+0.1 2.0+0.4 2.1+0.1 0.846
Use of toothbrush 94.1% 50.0% 71.4% 0.055°
complements
Oral health parameters
(n=9)
DMFS 15.3+6.4 - 20.0+3.3 0.3082
CAL>3 5.5+3.3 - 8.5+1.8 0.3602
BOP 14.1+6.3 - 31.0+6.8 0.2292
Pl 61.3+8.5 - 91.4+4.1 0.0472

Results are shown in prevalence (%) or mean+SD; DMFS: Decayed, Missing and Filled Surfaces; CAL: Clinical Attachment Loss;
BOP: Bleeding On Probing; PI: Plaque Index. -: No results found;
Statistical analyses were performed using Kruskal-Wallis test and °Chi-square test;
“The different complementary means of hygiene are dental floss, interdental brushes and mouthwash.

3.2 Microbiological characterization

3.2.1 Microorganism prevalence

From the 30 mother-child pairs studied, 285 isolates were recovered and a total of 33
bacterial species were identified. Their prevalence is presented per type of samples and study
group in Table VI.

Overall, it was verified that the most prevalent gram-positive bacterium was
Staphylococcus epidermidis in all types of samples (36.4%-mother saliva, 39.6%-breastmilk,
and 21.7%-child oral swab). However, when analyzing particular subgroups, it was observed
that Staphylococcus hominis was the most prevalent in children’ oral swab
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samples from healthy and obese mothers (23.8% and 30.0%, respectively). It was also verified
that Staphylococcus aureus was the second most prevalent in mothers’ saliva (16.7%). In
breastmilk samples, S. aureus and S. hominis were both the second most prevalent bacteria
(12.5%). Interestingly, S. aureus was only detected in breastmilk samples of healthy mothers
(18.2%), contrasting with S. hominis which was mostly detected in hypertensive mothers
(25.0%).

Moreover, the presence of Staphylococcus saprophyticus was mostly detected in
samples from the healthy group and there was a statistically significant difference when
compared its prevalence in mothers’ saliva among study groups (P=0.03). Also,
Staphylococcus equorum was detected in all types of samples from the hypertensive study
group. Lastly, an association was observed between Staphylococcus succinus in child oral
swab samples from mothers with arterial hypertension (P=0.03).

Regarding gram-negative bacteria, Stenotrophomonas maltophilia was the most
prevalent in healthy mothers’ saliva samples (9.5%), which was also observed in children’ oral
samples (2.4%). Serratia marcescens was only detected in breastmilk (14.3%) and children’
oral swab samples (10.0%) from obese mothers (Table VI). Additionally, it is noteworthy to
highlight the presence of several bacteria acknowledged as potential opportunistic/pathogenic,
as Enterococcus faecalis, S. aureus, Klebsiella oxytoca, Citrobacter freundii, Citrobacter braaki
and Acinetobacter pitti, in the same mother-child pair, and interestingly the mother has a
healthcare-related job.
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Table VI: Microorganism prevalence (%) per study group and type of samples for all identified isolates.

§ | Family Mother saliva Mother breastmilk Child oral swab
(2]
g Species H (@) HTN P value? | TOTAL H O HTN P value? | TOTAL H (@) HTN P value? | TOTAL
g Brevibacteriaceae
B Brevibacterium casei 2.4 - - 0.673 15 - - - - 0 - - - - 0
E Corynebacteriaceae
e Corynebacterium propinquum 2.4 - - 0.673 1.5 - - - - 0 - - - - 0
§ Micrococcaceae
Kocuria kristinae 2.4 - - 0.673 1.5 - - - - 0 - - - 0
Bacillaceae
Bacillus altitudinis - - - - 0 3.0 - - 0.673 2.1 - - - - 0
Bacillus amyloliquefaciens - - - - 0 - 14.3 - 0.126 2.1 - - - - 0
Enterococcaceae
Enterococcus faecalis - - - - 0 - - - - 0 24 - - 0.673 14
Staphylococcaceae
Staphylococcus aureus 143 182 23.1 0.924 16.7 18.2 - - 0.057 12.5 19.0 10.0 11.8 0.364 15.9
é Staphylococcus argentus 2.4 - - 0.673 1.5 - - - - 0 - - - - 0
E Staphylococcus epidermidis 31.0 545 385 0.376 36.4 36.4 429 50.0 0.619 39.6 19.0 20.0 294 0.366 21.7
= Staphylococcus equorum - - 7.7 0.183 1.5 - - 125 0.183 2.1 - - 5.9 0.183 14
Staphylococcus haemolyticus 2.4 - - 0.673 15 - - 125 0.183 2.1 - 10.0 - 0.126 14
Staphylococcus hominis - 91 7.7 0.243 3.0 9.1 143 250 0.810 12.5 23.8 30.0 5.9 0.136 20.3
Staphylococcus lugdunensis - - - - 0 - - - - 0 - 10.0 17.6 0.087 7.2
Staphylococcus saprophyticus 16.7 - - 0.030 10.6 12.1 14.3 - 0.372 10.4 11.9 - - 0.101 7.2
Staphylococcus succinus - - 7.7 0.183 15 - - - - 0 - - 11.8 0.030 2.9
Staphylococcus warneri 48 91 7.7 0.952 6.1 - - - - 0 7.1 - - 0.280 4.3
Macrococcus caseolyticus 2.4 - - 0.673 1.5 - - - - 0 - - - - 0
Comamonadaceae
Delftia acidovorans 2.4 - - 0.673 15 - - - - 0 - - - - 0
Enterobacteriaceae
Citrobacter braaki - - - - 0 3.0 - - 0.673 2.1 2.4 - - 0.673 14
Citrobacter freundii - - - - 0 3.0 - - 0.673 2.1 2.4 - - 0.673 14
Enterobacter asburiae - - - - 0 3.0 - - 0.673 2.1 24 - 5.9 0.577 2.9
Enterobacter bugandensis - - - - 0 - - - - 0 - 10.0 - 0.126 14
Escherichia coli - - - - 0 - - - - 0 2.4 - - 0.673 1.4
& | Klebsiella oxytoca 24 - - 0.673 15 3.0 - - 0.673 2.1 2.4 - - 0.673 1.4
£ | Klebsiella pneumoniae - - - - 0 - - - - 0 - - 5.9 0.183 1.4
§ Morganella morganii - - - - 0 - - - - 0 - - 5.9 0.183 14
% Pantoea agglomerans 2.4 - 7.7 0.577 3.0 - - - - 0 - - - - 0
& | Serratia liquefaciens - 9.1 - 0.126 15 - - - - 0 - - - - 0
Serratia marcescens - - - - 0 - 14.3 - - 2.1 - 10.0 - - 14
Moraxellaceae
Acinetobacter pitti - - - 0 3.0 - - 0.673 2.1 - - - - 0
Pseudomonadaceae
Pseudomonas koreensis 2.4 - - 0.673 15 3.0 - - 0.673 2.1 - - - - 0
Pseudomonas oryzihabitans - - - 0 3.0 - - 0.673 2.1 - - - - 0
Xanthomonadaceae
Stenotrophomonas maltophilia 9.5 - - 0.171 6.1 - - - - 0 2.4 - - 0.673 1.4

H: Healthy; O: Obesity; HTN: Arterial hypertension; TOTAL: Healthy, Obesity and Arterial hypertension; -: No results found; 2Statistical analyses were performed using Chi-Square test.
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Furthermore, as demonstrated in Figure 7, 86.7% of mother-child pairs presented a
simultaneous presence of bacterial species from mothers” saliva and/or breastmilk, which was
statistically significant when compared to mother-child pairs that did not share the same
microorganisms (Chi Square test; P<0.001). Additionally, we observed that healthy mother-
child pairs presented the highest percentage for simultaneous presence of the same bacterial
species (Chi-square test; P=0.235).

100% 24.1% 9 86,7%
90% + 85,7% 7%

80% +
70% o
60% +
50% -
40% -
30% -
20% -
10% A
0%

66,7%

Healthy Obesity Arterial Total
Hypertension

Figure 7: Simultaneous presence (%) of microorganism’s species per study group.

Additionally, an analysis was conducted regarding the possible different pathways
through which the microorganisms can be transmitted from mother to child. Overall, it was
verified that in 45.0% (n=18) of the pairs, the child shared the same bacterial species with both
mother saliva and breastmilk, 32.5% (n=13) only by breastmilk and 22.5% (n=9) by saliva.
Inclusive, this potential transmission through mother saliva and/or breastmilk can be also
observed, in Table VII. Particular species of Staphylococcus were the most shared between
mother-child pairs, through mothers” saliva, breastmilk, or both types of samples. It was
observed that S. epidermidis (41.7%), followed by S. aureus (16.7%), were the most shared
species between mother-child pairs. Consequently, the mothers’ saliva and/or breastmilk seem
to contribute for this potential transmission of microorganisms to the child (Table VII).
Additionally, the species K. oxytoca, C. braakii, C. freundii were only shared by one mother-

child pair in which the mother is a healthcare worker.
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Table VII: Simultaneously presence of the microorganisms in mother and child samples.

saI:\\/I/gtgr?(;I/or se'l\l/li(\)/;h:;d Mot_her Mother_
breastmilk breastmilk sallva breas;[mllk
Child oral Child oral Child oral Child oral
swab swab
S. epidermidis 41.7 (15) 66.7 (10) 20.0 (3) 13.3(2)
S. aureus 16.7 (6) 83.3 (5) 16.7 (1) 0 (0)
S. hominis 11.1 (4) 25.0 (1) 25.0 (1) 50.0 (2)
S. saprophyticus 8.3(3) 66.7 (2) 0 (0) 33.3(1)
S. equorum 2.8(1) 100 (1) 0 (0) 0 (0)
S. warneri 2.8 (1) 0 (0) 100 (1) 0 (0)
K. oxytoca 2.8 (1) 0 (0) 0 (0) 100 (1)
C. freundii 2.8 (1) 0 (0) 0 (0) 100 (1)
C. braakii 2.8 (1) 0 (0) 0 (0) 100 (1)
S. maltophilia 2.8(1) 0 (0) 100 (1) 0 (0)
S. marcescens 2.8 (1) 0 (0) 0 (0) 100 (1)
E. asburiae 2.8 (1) 0 (0) 0 (0) 100 (1)

Results are shown in prevalence % (number of mother-child pairs).

3.2.2 Microorganism diversity

In this study, the diversity of microorganism species per sample type was also analysed
(mothers’ saliva and breastmilk and children’ oral swab samples) as presented in Figure 8.
Comparing the results obtained, it was observed that a highest diversity of species, was
present in healthy mothers (particularly in mothers’ saliva) and their children. Additionally,
although no differences were observed between the study groups regarding the mother’s saliva
diversity, we observed that the healthy mother’s saliva had a higher diversity when compared
to the other risk factor groups (Kruskal-Wallis; P=0.17). Furthermore, a correlation was
obtained between the mother’s saliva diversity and the child’s diversity (Spearman test;
P=0.029). On the other hand, the mother’s breastmilk diversity and the child’s diversity almost

achieved a statistically significant correlation (Spearman test; P=0.060).
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Figure 8: Heat map demonstrating the microorganism diversity per sample type for each study group.
Legend: O - absence of samples;1 to 5 - number of bacterial species.

3.2.3 Correlations between the presence of microorganisms
and maternal factors

Finally, a statistical analysis was conducted with the purpose of associating the
presence of the shared microorganisms in mother-child samples with several and relevant
maternal factors. Correlations were only carried out between the same species in order to
analyse the possibility of microorganism transmission amidst mother-child pairs. Thus, it was
possible to verify that, for different shared Staphylococcus species, the statistically significant

correlations were mostly observed between mothers’ breastmilk and children’ oral swab

samples (Table VIII).
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Table VIII: Correlation between microorganisms in mother-child pair samples.

Microorganism shared between

a
mother-child pairs Type of samples P value
Mother breastmilk/Child oral swab <0.001
S. aureus
Mother saliva/Child oral swab 0.002
S. epidermidis Mother breastmilk/Child oral swab 0.061*
S. saprophyticus Mother breastmilk/Child oral swab 0.003
S. hominis Mother breastmilk/Child oral swab 0.046

aStatistical analyses were performed using Chi-Square test.
*P value not statistically significant (P>0.05), however considered relevant for discussion.

Moreover, several correlations were observed between the different maternal factors
studied and the presence of the referred Staphylococcus species in each type of samples,
namely mother saliva (Table 1X), breastmilk (Table X) and child oral swab (Table XlI). The
majority of the correlations obtained for different Staphylococcus species were related to

specific mothers’ habits of infant care, namely pacifier licking (Table XI).

Table IX: Correlation between mother saliva microorganisms and maternal factors.

Mother saliva microorganisms Maternal factors P value?
Maternal migraine 0.017
Maternal asthma 0.028
S. aureus
Healthcare working mother 0.061*
Parental pacifier licking 0.097*
Gestational diabetes 0.057*
S. epidermidis
Parental pacifier licking 0.079*
S. equorum Parental pacifier licking 0.015
o Complementary means of hygiene 0.003
S. hominis
Consumption of alcohol since delivery 0.026
S. saprophyticus Maternal anxiety disorder 0.008

aStatistical analyses were performed using Chi-Square test.
*P value not statistically significant (P>0.05), however considered relevant for discussion.

Table X: Correlation between mother breastmilk microorganisms and maternal factors.

Mother breastmilk microorganisms Maternal factors P value?
S. aureus Antibiotic postpartum 0.017
S. epidermidis Positive preeclampsia screening 0.055*
S. hominis Gestational diabetes 0.041

aStatistical analyses were performed using Chi-Square test.
*P value not statistically significant (P>0.05), however considered relevant for discussion.
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Table XI: Correlation between child swab microorganisms and maternal factors.

Child swab microorganisms Maternal factors P value?
S. aureus Parental pacifier licking 0.097*
S. epidermidis Intrapartum antibiotic prophylaxis 0.028
S. equorum Parental pacifier licking 0.015
S. hominis Healthcare working mother 0.070*
S. saprophyticus Parental pacifier licking 0.032

aStatistical analyses were performed using Chi-square test.
*P value not statistically significant (P>0.05), however considered relevant for discussion.

Subsequently, numerous correlations between the diversity of microorganisms and
maternal factors can be observed in Table XIl. Interestingly, it was verified that the diversity of
microorganisms in children’ oral swab samples correlated positively with the diversity of
microorganisms in maternal saliva samples, which corroborates the data presented in Figure
8.

Table XlI: Correlation between microorganism diversity and maternal factors.

D|_ver5|ty Of. Maternal factors Test value; P value
microorganism
Diversity Mother saliva Healthcare related job 0.324; 0.080*
Diversity Mother breastmilk Heart disease -0.413; 0.032
Maternal Asthma 0.615; 0.001
Type of delivery (caesarean) 0.451; 0.024
Diversity Child swab
Parental kisses on child’s mouth 0.324; 0.087*
Parental pacifier licking -0.354; 0.070*

Statistical analyses were performed using Point-Biserial Correlation.
*P value not statistically significant (P>0.05), however considered relevant for discussion.
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4.Discussion

The seeding and maturation of the child’s microbiome are essential to institute a healthy
symbiosis between host and microbiome. Moreover, the mother seems to play a crucial role in
the transmission of microorganisms to the child. Despite the vertical mother-child microbiome
transmission arguably being the most paramount interplay in early life, the source and
transmission routes by which the infants obtain these pioneering microorganisms remain largely
unexplored.®® Thereby, this study arises with the intent to identify potential pathogenic and
opportunistic bacteria in the oral cavity of mother-child pairs and correlate the bacterial profiles
detected in the samples with maternal cardiovascular risk factors, as well as other external
factors that may potentially affect their colonization.

The carried analysis demonstrated differences between the prevalence of microorganisms and
the type of sample, namely mothers’ saliva, breastmilk and children’ oral swab samples. In
gram-positive species, S. epidermidis, followed by S. aureus, were the most prevalent in saliva
samples of mothers with cardiovascular risk factors, as obesity and arterial hypertension.
Conversely, S. epidermidis and S. hominis were the dominant species in breastmilk and
children’ oral swab from hypertensive and obese mothers, respectively. In fact, S. epidermidis
mainly colonizes skin and mucous membranes®@?, but also frequently detected in oral cavity@D),
which is concordant with the obtained results. Also, due to its association with oral
inflammations, such as gingivitis and endodontic infections and its involvement in hospital-
acquired infections, this microorganism is considered a clinically relevant opportunistic
bacteria.?® Additionally, S. succinus was mainly found in children oral swab samples of
hypertensive mothers, however there is a lack of reports regarding the presence of this
microorganism in the oral cavity. Furthermore, no information was found as regards to its
correlation with the child’s hypertensive mothers. Concerning S. aureus, the oral cavity has
shown to be an important reservoir, functioning as a point of dissemination to the lower
respiratory tract and cross-infection among individuals.® In fact, studies already revealed that
S. aureus, an opportunistic pathogen, which can cause nosocomial and community-acquired
infections, is a common resident species in oral cavity, frequently found in saliva samples, as
observed in our study.@* 25 Besides, S. aureus was associated with the healthy study group,
particularly in breastmilk and children oral swab samples, confirming other reports which
revealed an oral colonization of S. aureus amongst healthy adults and children.@® 27) However,
due to the lack of information regarding its status, S. aureus is still seen as a transient colonizer

of the oral flora.?» S. hominis is known to be common commensal member of the human
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microbiome, and occasionally found in the oral cavity.?® Nevertheless, S. hominis, was already
associated with bloodstream infections and currently considered an emerging opportunistic
pathogen.> 28-31) Additionally, S. saprophyticus, primary cause of community-acquired urinary
tract infections mainly in sexually active women, was clearly correlated with healthy
participants.®? Still, a previous study demonstrated the presence of S. saprophyticus in only
5.8% of healthy women, which slightly contradicts our results (16.7%-saliva and 12.1%-
breastmilk from healthy mothers). 33 Moreover, there is lack of evidence reporting the presence
of S. saprophyticus in the oral cavity, being mainly found in other human habitats, as the
gastrointestinal tract, vagina and perineum.®2 3% Thereby, more studies are needed to better
understand its oral colonization.

Concerning gram-negative bacteria, overall, the highest prevalence was observed in
specific species, which were related with particular samples and/or study groups. Namely, S.
maltophilia in healthy mother saliva samples, S. marcescens and E. bugandensis (both 10.0%)
in children’ oral swab from obese mothers and S. marcescens in breastmilk samples also from
obese mothers (14.3%). S. maltophilia is increasingly recognized as an important cause of
nosocomial and community-acquired infections, including associated with multidrug-
resistance.®> 36) Moreover, although not considered highly virulent, S. maltophilia infection is
associated with high morbidity and mortality rates, which is of concern for immunologically
immature individuals, as newborns.®7: 38) Enterobacter species, despite being ubiquitous and
extremely well adjusted to the environment in healthcare institutions, they are considered one
of the “ESKAPE” pathogens (an acronym for Enterococcus faecium, Staphylococcus aureus,
Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa and Enterobacter
species), representing a global threat to human health, due to a large number of infections in
clinical and community settings, with limited therapy options.®? 49 Particularly, E. bugandensis
is a highly virulent pathogenic species, being associated with neonatal sepsis and several
outbreaks, and thereby becoming a clinically relevant pathogen.“- 42 Regarding S. marcescens,
an opportunistic pathogen whose clinical significance only emerged recently, although being a
rare cause of community-acquired infections, reports have shown its relevance as a nosocomial
pathogen, including frequently associated with neonatal outbreaks. “3-46)

Moreover, a high diversity of microorganisms was found in this study (total of 33 bacterial
species). The microbiome diversity refers to the number of different species present in an
individual and evaluates how evenly the microorganisms are dispersed through the community.
The richness of the microbiota species is an important indicator of human health.*?"

Contrariwise, the decrease of diversity is a marker of dysbiosis and has been associated with
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non-healthy individuals, as cardiovascular risk factors.®® 49 In fact, in our study, a higher
diversity of microorganisms was observed in all three type of samples (mother saliva, breastmilk
and child oral swab) of healthy study group, contrasting with the cardiovascular risk groups
studied (obesity and arterial hypertension), which were associated with a lower diversity.
Additionally, the saliva samples presented a higher number of different species when compared
to breastmilk samples, which has also been described by Davé et al. (2016).49)

In our study, the presence of S. aureus and S. hominis in samples from mothers with a
healthcare-related job and their children were nearly statistically significant. Remarkably, in a
particular mother-child pair in which the mother was a healthcare worker, a high diversity of
clinically relevant bacteria was detected (E. faecalis, S. aureus, K. oxytoca, C. freundii, C. braaki
and A. pitti). Actually, healthcare workers have been recognized as susceptible reservoirs and
propagators of pathogenic microorganisms, due to their direct and long-term exposure to
infectious agents, including multidrug-resistant.®®%-52 Moreover, studies regarding the oral
colonization of healthcare workers have demonstrated the presence of diverse opportunistic
and pathogenic microorganisms, particularly Staphylococcus sp., E. faecalis and Serratia sp.®?
59) |n particular, S. aureus was identified as the principal colonizer of healthcare workers.®?)

The process of oral colonization is influenced by manifold key factors including maternal
comorbidities, mode of delivery, maternal antibiotic usage, gestational age at birth, feeding
mode and diet.(* 19 5457 Furthermore, other factors such as maternal oral health behaviours
and habits that predispose microbe transmission have been associated to the early microbiome
acquisition and succession in the infant.®8 Some studies have shown an association with
gestational diabetes, the most frequent pregnancy complication, and the child’s development of
metabolic diseases such as obesity and diabetes mellitus.®® Our results showed an almost
significant correlation between mothers who developed gestational diabetes and the absence
of S. epidermidis and S. hominis in their saliva and breastmilk samples, respectively. In fact, a
previous study reported a reduced abundance of the phylum Firmicutes (phylum of
Staphylococcus sp.) in women with gestational diabetes.(®? Regarding preeclampsia diagnosis,
it has been reported a shift in the microbiome composition and consequently a decrease in the
microbiome diversity of mothers with a positive preeclampsia screening.®? In our study S.
epidermidis nearly obtained a negative correlation with mothers with a positive screening of
preeclampsia, corroborated by a report that demonstrated the negative correlation in general
with Staphylococcus genus.®1 Also, a recent study reported a positive correlation between the

bacterial genus, such as Fusobacterium, and the presence of a positive preeclampsia
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screening.® Concerning other diseases, this study showed a positive correlation between the
presence of S. aureus in mother saliva with asthma. Although the lack of information regarding
oral carriage of S. aureus and respiratory diseases, it was already suggested a modest
association between S aureus nasal prevalence and asthma.®2 Furthermore, our study has
demonstrated a statistical difference between S. aureus in mother saliva samples and
migraines. Interestingly, a study has reported a possible association between nitrate-reducing
bacteria, such as S. epidermidis, including several Streptococcus sp., present in the oral cavity
and migraines.(®3 Also, our study shows a positive correlation between anxiety disorder and S.
saprophyticus. Nevertheless, there is a scarcity of studies associating mental disorders, such
as anxiety, with the oral presence of microorganisms. In regard of certain heart diseases, it was
previously shown that there was a decrease of microorganism diversity, which corroborates with
our results.®4

Other clinical factors, as the administration of Intrapartum Antibiotic Prophylaxis (IAP), is
more prevalent in pregnancies in which the children are delivered by caesarean section, in order
to prevent the development of complications in newborns.(®% During the perinatal period, the
maternal and child exposure to antibiotics has been associated with an increased risk of
developing late onset diseases, such as obesity and asthma.®® 67 |t has been demonstrated
that this approach causes shifts in the qualitative and quantitative parameters of the oral and
breastmilk microbiota.®® In fact, differences have been identified in the child’s oral microbiota,
of mothers administered with IAP, in the early days of life, leading to a decrease in the alpha
diversity and microbiome taxonomic stability.®® For example, it was reported a lower
abundance of Actinobacteria and Bacteroidetes phyla, contrasting with the higher levels of
Firmicutes phylum.® In fact, our study showed a positive association between IAP and the
presence of S. epidermidis in child’s oral swab. In addition, the postpartum use of antibiotics
can alter the child’s microbiome through breastfeeding, causing reduced levels of Lactobacilli
and Bifidobacteria and an increase in Bacteroides and Atopobium. In our study, we found a
positive correlation between the presence of S. aureus in breastmilk samples of mothers
administered with antibiotics postpartum, but there are no studies analysing these variables, as
far as we know. Therefore, further studies are needed to investigate the influence of postpartum
antibiotic use on oral microbiome and infant health. The analysis regarding the mother’s alcohol
consumption since delivery demonstrated a positive correlation with S. hominis. Currently, it is
known that alcohol can cause dysbiosis in the gut microbiome, particularly an increase in the
presence of gram-negative bacteria and a decrease in the prevalence of Firmicutes phylum,
which is the opposite of our findings.("?
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Also, the feeding mode is an essential source of early microbial colonization and allows
the maturation of the infant’s microbiome. Breastfeeding introduces new microbial communities
that stimulates growth, functions as a microbiome modulator and is utmost to the newborn
development and health.(™ In fact, infants exclusively breast-fed were reported to present an
increased richness of Streptococcus, Staphylococcus, Enterococcus and Lactobacillus.(™® On
the other hand, while the abundance of Clostridium and Bacteroides is significantly higher in
formula-fed infants, their pool of skin-associated microorganisms is reduced, due to the lack of
skin contact during breastfeeding.("> 74 Curiously, although breast-fed infants have a more
stable and uniform stool of microbes, they have a lower alpha diversity when compared to
formula-fed infants, whose gut microbiome is more diverse.(™® However, a study from 2016
showed that formula-fed infants harbour a less diversity of microorganisms in their gut
microbiota.(”® Such correlation was not possible to verify in our analysis, because in our study
it was included only two infants exclusively formula fed. Nevertheless, the influence of the
feeding mode in the development and maturation of the gut microbiome is exceedingly more
explored than in the oral microbiome, urging the need for more longitudinal studies.(3 77

Other determinant key in the establishment of the initial microbiome, is the delivery mode,
which also allows exchanges between mother and child and exposure to a broad variety of
microorganisms.(® Vaginally delivered infants harbour microorganisms that are similar to the
mothers vaginal composition, which include higher proportions of Lactobacillus, Prevotella and
Bacteroides.("® Conversely, caesarean-born babies are enriched with microbiota similar to the
mother's skin bacteria, dominated by Staphylococcus sp., Corynebacterium sp.,
Propionibacterium sp. and Clostridium difficile.("® Regarding our study, no associations were
obtained between the microorganism prevalence in the child’s oral swab and the type of
delivery. Previous articles have demonstrated that caesarean-born infants, contrarily, exhibit a
reduced microbial diversity in saliva and have an increased susceptibility for immune and
metabolic disorders such as, obesity, diabetes, asthma and allergies.®? Regarding the
microbiome diversity, conversely as shown in our results, infants delivered vaginally come in
contact with a greater variety of microorganisms, presenting significantly more bacterial taxa.®%
82) Thus, concerning the impact of the mother’s factors on the child’s microbiome, our results
suggest that the type of delivery has a great impact on the infant’s oral microbiome diversity.

In regards to the microorganism transmission between mother-child pairs, recent studies
proved, by Whole Genome Sequencing (WGS), the infant’s acquisition of maternal microbes,

such as Streptococcus mutans, through saliva and breastmilk.®3-86) Other studies, with DNA
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fingerprinting by Arbitrarily Primed Polymerase Chain Reaction (AP-PCR), have shown
clusters of Streptococcus sp. containing highly related strains in mother-child pairs with a high
level of similarity from 77.0% up to 94.4%.®7-89 |n this study, the majority of mother-child pairs
(86.7%) presented a similarity of bacterial species, and correlations between the same
microorganism present in the child’s oral swab and mother saliva and/or breastmilk. In addition,
the correlation observed between the diversity found in the child oral microbiome and the
mother saliva and breastmilk microbiome further reinforces the possible vertical transmission
of bacteria from mother to child. Therefore, our study suggests that saliva and breastmilk are
possible pathways of microorganism vertical transmission between mothers and their
respective children.

Oral health behaviours involve a variety of attitudes and knowledges that conditions the
mother and the child’s health. Certain studies have shown that the mother’s oral health during
pregnancy is associated with the future child’s oral health.®% °D) Also, it was reported that a
good oral hygiene during pregnancy reduces the transmission of microorganism to infants,
particularly Streptococcus mutans.? Several mother’s health behaviours, as toothbrushing
frequency, number of dental visits and the use of complementary means of hygiene, were
evaluated and correlated with the remaining variables. In our study we observed an association
between the absence of S. hominis in the mother saliva and the use of complementary means
of hygiene, however there is still scarce literature regarding the impact of oral health hygiene
on the oral carriage of this microorganism. Moreover, an association between the mother’s
educational level and health behaviours was previously reported, contrasting with our study.®3

About the mother’s habits of infant care, as licking the pacifier and kissing the mouth,
studies have shown that these patterns expose the infants to the parents” oral
microorganisms.©®3 94 In our study, it was verified an association between the parental licking
of the pacifier and the presence of Staphylococcus sp. in saliva samples, including an
association between an increased diversity in child microbiome with mother’s kissing the child
on the mouth and a reduction of diversity in children whose mother licked their pacifier.
Nevertheless, more studies are needed to better understand the real impact of specific
maternal habits and behaviours in on the oral bacteria transmission to the infant and its
influence on the child’s microbiome composition and diversity.

Finally, our study presented some limitations, which must be considered in the
interpretation of the results. Firstly, this research was initiated with a pilot study in order to verify
possible methodological limitations and optimize our protocol and understand the type of
results we would obtain. The major limitation encountered was the use of Mitis Salivarius agar,
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selective and differential culture medium to detect Streptococcus sp. bacteria. In fact, this
medium revealed to not be specific for Streptococcus sp. due to the detection of other genus
bacteria. Besides, it was verified that with this medium was very difficult to obtain some of the
most relevant bacteria in the oral cavity such as, Streptococcus vestibularis, Streptococcus
salivarius, S. mutans, Streptococcus sobrinus and Streptococcus sanguis, suggesting the
limited potential of Mitis Salivarius agar medium for Streptococcus sp. studies. Additionally,
MALDI-TOF MS system demonstrated to have a limited discriminatory power for highly related
species, as Streptococcus sp., which results in misidentifications. Consequently, due to these
limitations, it was decided to not proceed for the detection of Streptococcus sp. Another
limitation was the participants self-reported data, which could introduce unconscious errors
while filling the questionnaire, in particular regarding the use of intrapartum antibiotics because
most participants do not have the medical records of antibiotic administration during delivery.
Lastly, due to the prevention measures against COVID-19, the oral health evaluation
conducted in the beginning our study had to be suspended, namely DMFS, CAL>3, BOP and
Pl. Therefore, only part of our participants undertook this evaluation which means correlations
were not carried out as their number was insufficient for a feasible analysis. Despite that, the
data obtained from participants with oral health evaluation was not excluded from our results,
considering the relevance they may have in future outputs.

Regarding the future perspectives of this study, it will be crucial to confirm the mother-
child transmission through strain level analysis, to confirm the bacterial potential pathogenicity
by the detection of virulence factors and to verify the antibiotic resistant bacteria by evaluating

the antimicrobial susceptibility.
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5.Conclusion

In summary, in this study, the impact of maternal obesity and arterial hypertension on
the oral microbiota composition of the infants was suggested, due to a decrease in microbiome
diversity. Consequently, this less diverse microbial community seems to increase the lifelong
risk of developing various diseases. Also, it was highlighted a possible vertical transmission of
oral opportunistic and pathogenic bacteria acquisition in early-life, via maternal oral contact
and breastfeeding routes. In fact, several maternal factors, oral health behaviours, and habits
of infant care seem to be crucial for the acquisition of potential pathogenic and opportunistic
bacteria. Consequently, this may impact the infants’ initial oral colonizers, which play a key role
in the development of the oral microbiome and its diversity. Therefore, this study underlines
the need to implement oral health programs to reinforce the relevance of an adequate oral
health and to create awareness towards the impact of oral health behaviours on the child’s
health. Moreover, healthcare professionals should educate parents about infant oral care
habits and encourage mothers to periodically undergo an oral check-up, in order to avoid future
complications.

Nevertheless, further studies are needed in order to confirm this vertical transmission
by strain-level analyses, as well as to better understand how the mother’s oral hygiene can

directly impact the child’s microbiome diversity and future oral health.
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7. Attachments
7.1. Ethics Committee Statement

[ArorTO

FACULDADE DE
HERICINA DENTANIA
UNIVERSIDADE DO PORTO

Assunto:

Exm® Senhora
Mariana Coimbra Branco Martins Fernandes
Faculdade de Medicina Denténia da U. Porto

aR0028

18 MAR 2021
Parecer relativamente ao Projeto de Investigagdo n® 32/2020.
(Impact of maternal obesity and hypertension on the prevalence of potential
pathogenic and epportunistic bacteria in the oral cavity of mother-child pairs).

Informo V, Exa. que o projeto supracitado foi analisado na reuniio da Comissdo de Etica para a
Saude, da FMDUP, no dia 22 de janeiro de 2021.

A Comissdo de Etica ¢ favordvel 4 realizagio do projeto tal como apresentado.

O formulério definitivo de apresentagdo do trabalho, aprovado pela Comissio de Etica para a
Satde, da FMDUP, acompanha a presente comunicagao.

A Comissio de Etica recomenda a existéncia de um seguro de responsabilidade civil e relembra
que a inexisténcia de seguro responsabiliza dirctamente os investigadores.

Subject:

Recommendation on the research project n® 32/2020.
(Impact of maternal obesity and hypertension on the prevalence of potential
pathogenic and opportunistic bacteria in the oral cavity of mother-child pairs).

I hereby inform that the aforementioned project was analyzed on january 22,2021, by the Ethics
Committee for Health of the Faculty of Dental Medicine,

The Ethics Committee is favourable to the project execution.

The final submission form approved by FMDUP's Ethics Committee for Health is attached.

The Ethics Committee recommends the existence of liability insurance and recalls that the
absence of insurance directly holds researchers accountable.

Com os melhores cumprimentos,
A Presidente da Comissdo de Etica para a Saide, da FMDUP

Asunada poe \eés Alesandra
Losta de Morass Caldas 22l

oernil 21012594 1
D e 13 Aorais Caldas

A L. IPARLEL FERETA U S, SOAr S P - o
TELEFOSE +391 22 090 11 00; Fax: 4351 090 1108,
wowr IMeLUp 21
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7.2. University of Porto Statement

PORTO Unidade de ProtegSo de Dados DATA3UI

PARECER R-3/2021

Mome Kariana Coimbra Branco Martins Fernandes

N2 Mecanografico | 2001604535
Unidade Organica | Faculdade de Medicina Dentaria da Universidade do Porto [FMDUP)

Titulo Impact of maternal obesity and hypertension on the prevalence of potential
pathogenic and opportunistic bactena in the oral cavity of mother-child pairs
Ticket M2 202102131500:0413

sumario do Pedido

Mo ambito da unidade curricular de “Monografia/Relatorio de Estagio”, integrada no plano de estudas do
Mestrado Integrado em Medicina Dentaria da FMDUP, pretende a requerente averizuar a prevaléncia de
potenciais bactérias patogénicas e oportunistas na cavidade oral de pares M3e-Filho, bem como
correlacionar esses resultados com a saude oral matema, dados demograficos, tabagicos e alcodlicos, saude
cardiovascular & desfechos obstétricos e perinatais.

O estudo serd realizado no ambite do projeto "CralBioBom — The oral microbiome during the first year of
life and the influence of maternal factors in the acquisition of the new-born oral microbiome in a portuguese
population”, que envolve uma parceria de varias instituigdes (i35, U_Porto, CHUS! & ACTA — Academic Canter
for Dentistry amsterdam), & que acompanha uma coorte de gravidas recrutadas no CHUS) & na Unidade
Local de Saude de Matosinhos (Hospital Pedro Hispano), a0 longo da gravidez e para além do parto,
recolhendo dados e amostras, da mae e do filho, até ao primeiro ano de vida desta.

Para a realizacdo do presente estudo, do conjunto de dados e amostras recolhidos para aquele Projeto, a
requarente utilizara am concreto os seguintas:

+ dados da mie: idade; grupo de estudo (saudaveis/ hipertensdo arterial/ dizbetes mellitus/
obesidade); peso e alturs; nivel de escolaridade; categoria de localidade & tipo de habitagdo;
historial clinico (doengas diagnosticadas, idade do disgnostico & medicacdo associada); dados
sobre a gravidez e o parto; habitos tabagicos, alcodlicos, alimentares, de saude oral & relacionados
com a transmissao vertical de microrganismos;

+ dados da crianca; idade; peso e altura; dados sobre o parto, o aleitamento, habitos succionais, a
vacinag3o e a historia clinica; caracterizagdo social;

*+ amostras de leite materno & de saliva da mae & do filho, para analise dos perfis bacterianas.

s dados e amostras serdo acedidos e analisados pela reguerente de forma pseudonimizada, sendo cada
par MaeFilho designado por um codigo, & ficando a associagac destes a identidade das participantes
apenas do conhecimento das investigadoras responsaveis do OralBioBorn.

Conclusdes
Tendo em conta que este estudo se integra no projeto mais alargado OralBicBomn, o gual, tendo a
Universidade do Porto como Responsavel Conjunta, esta a ser acompanhado pela Unidade de Protegdo de

Dados para garantia do cumprimento dos reguisitos impaostos pela legislagdo aplicavel nesta matéria,
parecs-mos Que a aqui requerente podera avancar com a realizacao do tratamento de dados, desde gue

implements as sepuintes medidas adicionais para redug3o do risco de violagdo da confidencialidade, bem
como da possibilidade de reidentificacdo das participantes, na eventualidade de acesso indevido ao
conjunto de dados:

(1) implementar a exigéncia de credenciais de acesso ao computador, utilizando palavras-chave fortes;

Farecer A-16/2021 1
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EP[)I"ITﬂl Unidade de Proteciio de Dados DATAIHEA]

{2} implementar uma sclugdo de antimalware {antivirus) atualizada, igual ou equiparavel 3 solugdo
disponibilizada pela Universidade do Porto;

{3} implementar as mais recentes atualizagbes do sistema operativo e outras aplicages e utilitarios;
{4) ndo deixar o computador sem supearvisdo, quando estiver em utilizagdo;

{5} guardar o computador num local segure quando nao estiver a ser utilizado;

{6) excluir todes o5 dados gque ndo sejam estritamente necessarios para os objetivos deste estudo;

{7) ofuscar alguns dados mais especificos, sempre gue possivel (nomeadamente, converter todas as
datas em idades ou distancias temporais, consoante o que for considerado mais adequado).

a Encarregada da Protec3o de Dados
da Universidade do Porto

Assinado por: SUSAMA RODRIGUES PFEREIRA
Num. de Identificagao: BIT1 0540423
Dtz J021.03.37 103614 +0100

Doutora Susana Rodrigues Pereira

Parecer A-16/2021) 2
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PORTO Reitoria da Universidade do Porto DATA: 19/03/2021

Name Mariana Coimbra Branco Martins Fernandes

NZ Mecanografico 201604535

unidade Organica Faculdade de Medicina Dentaria da Universidade do Porto (FMDUR)

Titubo Impact of maternal obesity and hypertension on the prevalence of potential pathogenic
and opporbunistic bacteria in the oral cavity of mother-child pairs

Tickat M2 2021021315000413

sumaric do Pedido

Mo ambito da wnidade curricular de “Monografia/Relatorio de Estagic”, integrada no plano de estudos do Mestrado
integrado em Medicina Dentaria da FMDUP, pretende a requerente averiguar a prevaléncia de potenciais bactérias
patogénicas e oportunistas na cavidade oral de pares Mae-Filho, bem como correlacionar esses resultados com a
saude oral materna, dados demograficos, tabagicos e alcodlicos, sadde cardiovascular e desfechos obstétricos e
perinatais.

O estudo sera realizado no mbite do projeto “OralBioBorn — The oral microbiome during the first year of life and
the influence of maternal factors in the acguisition of the new-bom oral microbiome in a portuguese population”,
que envolve uma parceria de varias instituigbes (i35, U.Porto, CHUS) e ACTA — Academic Center for Dentistry
amsterdam], e que acompanha uma coorte de gravidas recrutadas no CHUS) & na Unidade Local de Saude de
KMatosinhos (Hospital Pedro Hispano), ao longo da gravidez & para além do parto, recolhendo dados & amostras, da
mae e do filho, ate a0 primeiro ano de vida deste.

Para a realizag3o do seu estudo, a requerente utilizara parte do conjunto de dados e amaostras do CralBioBorn,
incluinda amostras de leite materno & de saliva da m3e & do filho, para analise dos perfis bacterianos.

05 dados & amostras serdo acedidos & analisados pela requerente de forma pseudonimizada, designados por
codigos, sendo que a associagdo destes 3 identidade das participantes sera apenas do conhecimento das
investigadoras responsaveis do OralBioBom.

Sintese do parecer da Encarregada da Protecio de Dados

considerando que este estudo 58 integra num projeto mais alargado que esta a ser acompanhado pela Unidade de
Protecio de Dadas, parece-nos que a requerente podera avancar com a realizacdo do tratamento de dados, desde
gue implemente as medidas recomendadas.

Decisao Reitoral
Uma vez analisado o pedido em gquestio e tendo em consideracao o parecer da Encarregada da Protec3o de Dados
da Universidade do Porto, com a referéncia R-372021,

& autorizo.
O mdo autorizo.
Bzzinzdo por: Fernando Manusl Augusto da Silva

0 Vice-Reitor Mumn_ de ldertificacio: BOTE17E2
Dizta: 2021.03.31 14:3:24 +0100

ﬂza__\p_.u.,u_ﬁi@

Fernando Manuel Augusto da Silva®

* Com delegacio de competencias do Reitor, Despacho n.2 1B51,/2020, publicade no DA, 22 série, n2 27 de 7 de fevereiro.
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7.3. Compliance of the University of Porto Directives
Statement

[BAPORTO

FACULDADE DE MEDICINA DENTARIA
. UNIVERSIDADE DO PORTO

INFORMAGAO
Monografia/Relatério de Estagio

(Entrega do trabalho final apés cumprimento das diretivas

emanadas pelo Servico de Protecdo de Dados da U.Porto)

Informo que, relativamente ao Trabalho com o} titulo:

Inpact of  octennal ohpsmé and htxjaor—\erﬂfon Qntne
> 1| \C_Q i
\nekevia ndne o) cacd ) ot meter —chid POLS

foram cumpridas todas as diretivas emanadas pelo Servigo de Protegio de Dados
da U.Porto, encontrando-se em condigées de ser apresentado em provas

publicas.

18/ 05/ 2024

O(A) Estudante

(Nome em maitsculas)._MARIANA COMPRA PRANCO HARTINS FERNANDES

(Assinatura): ,l//bn'ano Comba Rance ,rjbth'ng ennande
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7.4. Author’s Statement

I',EI‘{}IH{}

iy l:l..'LD III! Dll.lEEl'H'.h I}[HT AL

®
PARECER

Monografia/Relatério de Estagio

Declaro que o presente trabalho, no dmbito da Monoegrafia/Relatdrio de Estagio,
integrado no MIMD, da FMDURP, & da minha autoria e todas as fontes foram
devidamente referenciadas.

Porto,18 de Maio de 2021

A estudante

/‘én&na @?llmbra %(anm /%;r‘ﬁhs }L_ﬁrx?rx:l—fi
7 > .

(Mariana Coimbra Branco Martins Fernandes)
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7.5. Advisor’s Statement

[APORTO
FhRCULDADHE D MEDHCT L, CE W TR

. MIYERSIDRIDE D0 POATO
PARECER

{Entrega do Trabalho final da Monografia)

Informo que o Trabalho de Monografia/Relatério de Estagio desenvolvido pela
Estudante Mariana Coimbra Branco Martins Fernandes com o titulo: “impact of
maternal obesity and hyperfension on the prevalence of potental pathogenic and
opportunistic bactena in the oral cavity of mother-child pairs”, esta de acordo com
as regras estipuladas na FMDUP, foi por mim conferido e encontra-se em

condiches de ser apresentado em provas publicas.

Porto, 18 de Maio de 2021

A orientadora

(Joana Aradjo Alves de Campos)
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7.6. Model of Work Disclosure Statement

MPUHIU

l]l:l_.l Dokl D RiDDHORA DENTARLL

. TRSCATH [ POHRTL

DECLARACAOD
Mestrado Integrado em Medicina Dentaria

Monografia/Relatorio de Estagio

Identificagao do autor

Nome completo: Mariana Coimbra Eranco Martins Fernandes

N® identificagao civil: 14296277 N® Estudante: 201604535

Email institucional: up201604535@edu. fmd.up.pt

Email alternativo: maranabrance200&@hotmail.com TIETIm: 22617357 7/911907309

Faculdade/Instituto: Faculdade de Medicina Dentaria da Universidade do Porto
Identificagdo da publicagio
Dissertagao de Mestrado Integrado (Monografia) <]  Relatdrio de Estagio [

Titulo Completo

Impact of maternal obesity and hypertension on the prevalence of potential pathogenic
and opporunistic bacteria in the oral cavity of mother-child pairs

Orientador: Joana Aradjo Alves de Campos
Coorientador: Ndo possuo

Palavras- chave: Oral microbiome; Maternal oral health; Maternal cral behaviour,
Mother-Child microbiome transmission; Opporiunistic/pathogenic bacteria.

Autorize a disponibilizacdo imediata do texto integral no Repositdrio da U Porto: ()

Mao sutorize a disponibilizagdo imediata do texto integral no Repositdrio da U Porta: X ¥

Autorize a disponibilizacdo do teedo integral ne Repositdnio da U.Porto, com periodo de embargo, no prazo
dar

G meses: ;12 messes: ¥ ;18 meses: ; 24 meses: - 36 meses: ;120 meses:

Justificagie para & nac autorizacio imedista: O trabalho serd publicade primeiraments numa revista
cientifiza
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7.7. Participation in Scientific Meetings
7.7.1. National Oral Communications

. Fernandes, Mariana; Campos, Carla; Sampaio-Maia, Benedita; Azevedo, Maria Joao;
Campos, Joana. Detection of potential pathogenic and opportunistic bacteria in

breastmilk and saliva from Mother-Child pairs. 14t

University of Porto (IJUP 2021). ONLINE, 5-7 May 2021.
. Fernandes, Mariana; Campos, Carla; Sampaio-Maia, Benedita; Campos, Joana,

Meeting of Younger Researchers of

Azevedo, Maria Jodo. Maternal oral health behaviours impact on oral microbiome
transmission between mother-child pairs. 342 Jornadas de Medicina Oral da Faculdade
de Medicina Dentéaria da Universidade de Lisboa. ONLINE, 10-14 May 2021.

e One of the 6 investigation posters chosen for oral presentation.

7.7.2. National Poster Communications

. Fernandes, Mariana; Campos, Carla; Sampaio-Maia, Benedita; Campos, Joana,
Azevedo, Maria Jo&do. Maternal oral health behaviours impact on oral microbiome
transmission between mother-child pairs. 342 Jornadas de Medicina Oral da Faculdade
de Medicina Dentaria da Universidade de Lisboa. ONLINE, 10-14 May 2021.

e Included in the Top 50 Posters in the Poster Competition.

. Fernandes, Mariana; Campos, Carla; Sampaio-Maia, Benedita; Azevedo, Maria Joao;
Campos, Joana. Maternal oral health behaviours impact the oral microbiome of mother-
child dyads. XVI Jornadas de Medicina Dentaria da Faculdade de Medicina Dentaria da
Universidade Catdlica Portuguesa. ONLINE, 21 and 22 of May 2021.

. Fernandes, Mariana; Campos, Carla; Sampaio-Maia, Benedita; Campos, Joana,
Azevedo, Maria Jodo. Impact of maternal oral health behaviours on oral microbiome in
mother-child pairs. XXXII Edi¢do das Jornadas de Medicina Dentaria da Faculdade de
Medicina Dentaria da Universidade do Porto. ONLINE, 25 of May-06 of June 2021.
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7.7.3. International Poster Communications

1. Fernandes, Mariana; Campos, Joana; Campos, Carla; Ferreira, Ana Filipa; Pires, Inés;
Ramalho, Carla; Zaura, Egija; Sampaio-Maia, Benedita; Azevedo, Maria Joao.
Prevalence of potential pathogenic and opportunistic bacteria in breastmilk and saliva
from Mother-Child pairs: a Pilot Study. 315t European Congress of Clinical Microbiology
& Infectious Diseases (ECCMID). ONLINE, 9-12 July 2021.

2. Fernandes, Mariana; Campos, Carla; Ferreira, Ana Filipa; Pires, Inés; Ramalho, Carla;
Zaura, Egija; Sampaio-Maia, Benedita; Azevedo, Maria Jodo; Campos, Joana. Potential
pathogenic and opportunistic bacteria prevalence in breastmilk and saliva from mother-
child pairs: a Pilot Study. World Microbe Forum, an American Society for Microbiology
(ASM) and Federation of European Microbiological Societies (FEMS) collaboration.
ONLINE, 20-24 June 2021.
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7.8. Authorization of the Responsible for Access to

the Information (N°294/2018)

Uriade di Investigacan
. Tomiel comhecimenta. Nada a opor.
: 17 de Dozembrg de JO1E
& Conrdengdors da Unidade de Investigsiio

MO~

IPruHi li‘a::!utn T An n:uwual

LA CLINIC SAO JOAD

Aar'wa:lu: Anlﬂl 4":] (R EL’_&:
| SL_._ PEDIDODE AU‘TL’]R[?ACM)

|Prof. I 1‘\:\uul:w.a Ana Azevedal

ealizacao de Investigacao

Exmuo. Senhaor Presidente do Conselho de Administracao
do Centro Hospitalor de 580 Jodo

Nome do Investigador Principal:

COMGELHO LiE AL | WA

nt ,.E"f{fl,r "EE

menAsE ) ) DEZ 2008

Benedita Sampaio Maia - -
AV ? o )/r

Tituloda Investigacao:

The oral Microbiome during the first Year nf life and the mfluence u::f
maternal factors in the acquisition of the new-born oral microbiome in a

Portuguese population (OraLBioBorn).

Pretendendo realizar nofs) Servico(s) de

Ginecologia e Obstetricia

ainvestigagdo em epigrafe, solicito a V. Exa, na qualidade de Investigador/Promotor, autoriza-

o para a sud efetivagio,

Para o efeito, anexo todo a documentagdo referida no dossier da Comisséo de Etica do Centro
Hospitalar de 580 Jodo/ Faculdade de Medicina da Universidode do Porto respeitante @ investi-

gacdo,  qual enderecel pedido de apreciagdo e parecer.

Com os melhores cumprimentos. 0 Investigador/ Promotor

Parta, 2 de outubro de 2018 Frond,

L)
-

3 vl :;‘uiﬁ/
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| Comissdo de EticaCentro Hospitalar SacJodo, | P
|_/Faculdade de Medicina da Universidade do Porte | n® 294 1%

MrorTo

S IRERSEREY Questiondrio para submissdo de Investigacao
ACY [0

Exmo. 5r, Presidente do Comisso de Etica do Centro Hospitalar de Stio Jodio/
Faculdade de Medicina da Universidade do Porto,

Fretendendo realizar a investigagde infracitad, solicite a V. Exa. no qualidade de Investigodor, a sua apreciogdo e o

elaboracin do respetive parecer. Para o efeita, anexs toda a documentogde requerida

IDEHTIFICAI;ED DOESTUDO f
Titulo da investigagao: The oral Megrobiome during the first Year of Ife and the Influence of maternal factors in the acquisitien of the .
Nome do investigador: Benedta Sampaio Maia o

Enderego eletronico: bmaa@fmd up pt  Contacto telefdnice: #17411727 :

Caracterizagao da investigagio:

| Estuda retrospetivo X Estudo ohservacional (x| Estudoprospetivo

= [ | [mguérite | | DOutro. Qual? - :
Tipode investigagao:
[ ] Comintervencio [ Semintervencao
| Formagio doinvestigador em boas praticas clinicas (GCPE | | Sim B mao .

' Promotor {se aplicavel}

| Mome doorientador de dissertagao/tese [s=aplicavell

Enderego eletrénico:

' Localflocais onde se realiza a ilwestig.a,qin: Servicn de Genecologia @ Obstatricia

Data prevista paraindcies. 1 4 1 j 2019 Data prevista para o térming: 3/ 12 /20012 [

| PROTOCOLO DO ESTUDO

: Sintese dos objetivos:

Mo altimos anags, tormou-se clare gue o micralioma kumano tem um enarme impacta na fisiolopia humana. Sabendo que 3 cavidade

aral & & porta de entrada do trato gastrointestingl, o5 microrganismos orais 530 componentes essencials para 0 equilibrio entre 3 saude &

a doenga, nao so a nivel oral, mas tarmbém a nivel sistémica. Assim, este projeto tem como propasite avaliar o microbioma oral (bactérias .
e fungos) durante o prirmeino ano de vida e a influéncia de fatores maternos na aguisigio do micrabiama aral do recém-nascids. Por [
conseguinte, tentaremsas responder aos seguintes objetivos:

- Carmpresnder a evaluglo do ecossistena aral (bacterioma e micobioma) durante o primeiro ano de vida,

- Pracurar demafhangas entre o microixoma materno aral e do lette # o microbioma oral recém-nascida, [ +]

Fundamentagdo ética [ganhos em conhecimentofinovacan; ponderacao beneficios/riscos):

O primeirgd rmeses de vida parecem ser muita relevantes para a colonizacio microbiana gral futura, e consequentemente para a sadide
aral e sistémica do adulto, Desvendar a infludneia de fatores maternos na aguiskdo do rmicrobiarma ocal do recémenascids serd
mmportante para a malhor compreensio de como e forma uma micrabieta oral mais oo menos groteton para a crianga & futuro adulto.
Este conheciments sard particularmente relevante na araa da medicing dentdria preventiva, mas poderd também contribuir para a
rmelhar desenvalvimanto da crianga.

Em tarmos de beneficios diretos &s participantes, estas serdo acompanhadas por um medico dentista durante & pos a gravides.

Em termos de riscos, existem apenas o rsco e desconforto inerente a uma consulta de rmedicing dentaria & de colheita de amostras de
salva, urina, sangue, femes e leite,

L3
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| CONFIDENCIALIDADE

| De que forma é garantida a anonimizagio dos dados recolhidos de toda a infermacao?

| A identificacdo do participante na base de dados recolhida serd feita atraves de um codige totalmente inespecifics crizdo para este |
| estudo. A chave da codificacio sd serd conhecida pelo investizador orincipal. Deste modo. serd recalhids o consentimento exaresso da @ |

| Dinvestigador necessita ter acesso a dades do processo clinico? ¥|5m | | Mao
Esta previsto o registo de imagem ou som dos participantes? C ] Sim [ Mao
| Se sim, estd prevista a destruiio deste registo apds o sua utilizacio? Clsim [ Nae
CONSENTIMENTO

| Oestudo implica recrutamento de:

| Doentes: X Sim [ Nao Voluntarios saudaveis: ] Sim  [] Mo

| Menoresde 18anos: X sim [ Nao

Cutras pessoas sem capacidade do exercicio de autonomia: [ sim X Mao

| Ainvestigacao preve a obtencao de Consentimento Informadao: * sim [ ] Man

| Sendo, referir gual o fundamento para a isengao:

| Mocaseda participagio dos recém-nascidos o consentiments serd solicitado & mie,

| Existe informagio escrita aos participantes: [%] Sim | | Nao

FROPEIEDADE DOS DADODS

| Ainwestigacao e o5 seus resultados s&0 propriedade intelectual de:

| X Investigador [] Promoter [ ] Ambos | iSel'leoc:-ndeére-aJ:izadn
| Naoaplicdwvel Chitra:

BENEFICIOS, RISCOS ECONTRAPARTIDAS PARA 05 PARTICIPANTES
| Beneficios previsiveis:
Awalibcdo da sadde anal.

| Riscos/incémodos previsiveis:

| Inarentes a uma consulta de madicina dentdria @ recolha de amostras de salwa, wrina, sangue, fezes e letta,

| Saodadascontrapartidas aps participantes:

- pela participocdo L) sim X Mao || Mao aplicavel
‘pelos deslocacdes 1l sim X Mao [] Mao aplicavel
‘pelas faltas ao emprego [ ] 5im X Mac [ ] Maoaplicdvel
‘poroutras perdasedanos | | Sim [X| Mio | | Nicaplicivel

: CUSTOS /PLANOFINANCEIROD

| Os custos da investigacde sio suportados por:
X Inwestigader [ ] Promotor [ Servicoande é realizade
| ] Waoapliciwel Outro:

| Existe protocolo financeire? [ 5im [X] Nao
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[ LISTA DE DOCUMENTOS ANEXO0S
X Pedidace autorizagan an Fresidente do Conselho de Administrag3o do Centro Hospitalar de S3a loZo (se aplicive])
[] Pedidade autorizacdn a Diretora daFaculdade de Medicina da Undver sidade do Porto (se aplicdvel)
¥ Protocolo doestudo
x| Declaragio do Diretor de Servico onde decorre o estudo
{sende umestudo no dreo de enfiermagem deve anesor tomisém o concoridncio da cheffo de enfermager)

(K| Profissional de ligagan

[ ] Infarmas Godos arsntadores

X! Infarmaco ao participante

[¥] Modelade consentimenta

Y Instrumentos a utilizar (inquéritos, questiondrios.escofos, pee ).
(%] Curiculum Vitae abreviado (mdx. 2 paginas)

[] Protocolo financeiro

[ Dutros:

Declare por minha hanra que as informogdes prestadas neste guestiondrio sdo verdadeiras. Mals declars que, dua-
rante o estudo. serdo respeitadas as recomendagies constantes da Declorogcio de Helsinquio (1960 e respetivas .
emendas) ¢ da Orgenizacdo Mundial do Soude. Convencdo de Owieda e das “Boas Praticas Clinicas™ (GCRACH) na
gue se refere a experimentagdo que envolve seres humonaos Aceito, também, o recomendagdo da CES de que o re-
crutamernto para este estudo se fard junte de doentes gue ndo tenham participodo em outro estudo, res dlitimos trés

meses. Comprameta-me a entregar i CES o relatdrio final do investigagdo, assim que concluida,

Foeto, 2 e outubro de 2018
Mome legivel. Benedita Sampaio Maia o CPPL F 1, T
%
1 -
PR S e .
MlmdnEmluﬂnd:gu:nﬂ&muHupd:uluthﬂ.afijm Emirido na rapmiao plendria da CE de i E ) .-_ji .'_f_i |
issap de Frica para a Sadde tendo
o pareceT iz l‘:.lcl.i'u ors -CI&ILI:!E.&
',"-1l:";g,|L'i|_'||'.|'.r_lll_l:lII'I||'l[ raclarega ds
! sarkas para qu passl
Centro Hospitalar Bae Jodo.
a CONSIDERADOS OUE FORAL COMO SATISEATCRICS 05
F5CLARLCIMENTOS  PRESTADCS FELOEKA]
mESTIGADORTAL AEEEAFR{JﬁAﬂLHlLNANMDIEE_ﬂ
PARECER [0 RELATOR, FELC GUE MACHA TEM A OFOR &
T ALUTLD B DESTE BRCUETE DE INVESTIGACAD.
&, 10, 18
I‘-_ - __-_.
b
33
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Y o
| RESPONSAVELPELO ACESSOAINFORMAGAD |

. g  MNimerodo Pedidn
Pedido de Reutilizagao de Registos Clinicos LAL 2O S
para Investigacao e Desenvolvimento (I&D) | wove s smmiomn

- 57
AR TR,

. &

"

SAOJOAQ  frsparsdwipein ccssas infori

AL LA

| 1. 1dentificacko do{s) Investigador{es)
L.1.Investigador Principal
Home Benedita Sampaio Maia o
Contactetelefénice |91 74171217 | | | |
Enderagoaletrdnico bmaia @ fmd.up.pt

1.2, Investigador|es) Associade(s)

MimeroTatal: | |

Nome Maria lodo Azevedo

Contactolelefdnics |9 1| 4|S|6|8[8[2]9] | | | |
Enderego elotrdnices mariajoaomazevedo @ gmail.com

Meme Carla hMaria de Almeida Ramalho
Contactotelefinicn (9] 6]48|8]3/0] 318 | |
Endereco eletrdnics carlaramalho @ med.up.pt

Meme Imés Falcao Pires

Contactoteleftnice |9 1[8) 2171419219 | | | |

Endereqgo elatranico ipires [ med.up.pt
1.3, Afiliacao Institucional de Inwestigador Principal
1.3.1.Grupo Profissional

[ ] Médicaia) || Enfermairala} E Docente [] Estudante
[*] Dutra Qual? Investigador

132 Decumente de identificagan pessoal ou profissisnal

[%] cartio de Cidadan |:| Bilhete de [dentidade [ ] Célula Profissional
i | | Cartéo deDocente [ ] Cartiode Estudante [] outre.qual?
| MimerodeDocumente | 11013535/ 842 | | | | |
e S — . —

3. Enquadrunlmﬂ e Identificagin do Trabalho de Investipacio e Desenvolvimenta

1 21.Enguadramento da investigagio

j Trabalho académico de investigagis e desenvolvimento;

| rJ MNioconferidor degrau

[ ] Conferidordegraw: [ | Licenciatura |—_J Mestrade [ Dontoraments

[#] Projeta de investigagio e deservolvimants

Al -IMO02-0

pig L2
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2.2 Entidade(s) que tutela[m) a investigacio
[ Centro Hospitalar de Saa Jode
Servige:

. El Universidade do Porto
Faculdade/institutn. INEB = Instituto Nacional de Engenharia Biomedica / 135 - Instituto de Investigacag

[ Cnztea Instituicis Qual® - S

Hé alguma parceria entre instituigfes?
[] Mao | Simn. Qualiisi?

23, 0rientador
Contacto telefdnira [ . I T Y O O
Enderegoaletréniecn - — -

| 2.4 Titula provisdrio
. The oral Microbiome during the first Year of life and the influence of maternal factors
in the acquisition of the new-born oral microbiome in a Portuguese population (OralBioBorn).

Dvewvard posteriormente indicar o rinzle defiritive para emisséo do Certificade de Reoriiizacio pelo RAL -
DiAra REuse Cerrificare foe Research - DARE arraves dos contactos dispanivels no fim deste fermuideio

Z35, Acessorequerido
| [#] Ficheiro

Descripoado petrimenic i farmocional o gue pretende ter acesss, identificendo o informogdo @ obter, Le. nome, merode, diegaastion, idede, codi-

qas dos distritos ertre outnos
Infarmagao relativa as caracteristicas demograficas, historia pessoal e familiar de doenga,

‘histaria ginecologica e obstetrica, e estilos de vida das participantes.

[ Consulta de precessos clinicos am ambiente papel:

[ ] Blace [%] Consulta Externa [ ] Hospital de Gia [*] Internamento [ mcoT Urgancia

Deverd anexar fackeirafe) contends a identificopdo de peetendido, Lo nidmarses de processos,
e_l:-_'iq'_'l'dlll:l_-\_ Admerosde aien te, entre oo,

E Consulta de repistos clinicss eletrénicos
Especificar as Sistemas de Informagdo
S4M - Sistema de Apoio ao Médico e ObsCare

Data previsivel de fim de utilizacho das credenciais de acessa | 2100212 1112).1311

[_] Cmitro Acesso. Qnal?

23 Pareceres ¢ Autorizaghes

U Autorizagac da Hierarguia

[ Protocolo Clentifice Aprovada

|E| Farecer da Comissan de Etica para a Sande [CES)!
[] Parecer do Centro de Epidemiclogia Hospitalar !

Deverd anexar fickeirssl contends cdpia des documentes referentes 0s opooes seleciopados

g
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4 Aceitacio dos Termos e Condigbes da Reutilizagao

Curmuolatvamente com a3 obrigagdes decorrentes da el jd citada (n° 2 e Jdoartiqo 2l eon®1 e 2doartigo 12 ambaos da Lein ®
22018, de 22 de agostof ao submeter o prasente padido concordo e fico ainda vinculado acs seguintes termos e condigdes:

Comprometo-me a manter confidencial toda a mformag@o a qual vou ter acesso;

Mae vau elaborar registos, susceptiveis de identificar ou tornar identificdvel a wentidade das pessoas a quem o mesmos
dizem respeite;

Maowou elaborar, nem ficar na posse, de cdpias de bases de dados utilizadas na recolha de informagan;

Comprometo-me a chter junto da Comessdo Macional de Protegio de Dados [CHNPD) as necessdnas autorizages, pars eventuais
bazes de dados que venha a conceber e utilizar no Ambito da prasente investigasao;

Comprometo-me adevolver aoCentro Hospitalar de Sio Joda, na pessoa doseu Diretor Clinico, asbases dedadaos e o resultada
da nvestigacio;

Comprometa-me a acultar o5 elementes de identificecio dals) pesssals] a quem o8 registos digam respeito, em futuras &
aventuais publicagdes de resultados;

Comprometo-me a consultar os procasscs cliniccs nas instalagbes qua me forem indicadas para o efeito;

Comprometo-me a chter os necessarios pareceras, quer da Comissiao de Etica do Hespital, quer do Centro de Epideminlogia
Hospitalar, sempre que necessario;

Comprometo-me a citar as fontes sempre que publicitar o trabalho de investigacio independantamente de raquerer a Certi-
dinde Beutibzacio | DAta REuse Cartificate for Resaarch - DARE),

Temei conheciments, que a vielacho de qualquer dos compromissns aqui assumides, resultacd no apuramentode responsabili-
dades disciplinares, civis e penats e ainda, a impossibilidade futura de aceder a informagan de satide para fins de investigacao.

o — — - —— -

—_—

;' 5. Decisdo doinve

f Ei Pretando desde ja requerer a Cartidio de Reutilizagdo {DARE) cujo santide, valar e significado
consultel em httpfportal-chsi min-seude pt/poges/ 710,

[ ] Maopretends requerer a Certidao de Rentilizagan | DARE) cujo sentide, valar e significads
consaltet em kitpgdfportal-chsi min-saude. pt/pages/ 710,

stigador sobre requerer a DAra REuse Certificate for Research - DARE -

| 6 Assinatura

S pprananie
n

'ﬁundj '!LL "'\__-\..:l|._,...|_..l.:,...l L r’]___

Investigader Principal

Em caso de divida no preenchimento contacte através deg endereces eleirdnices
ralreutilizacan diflchsjmin-sande pt oa ruiguimarzesfiichs) min-saude.pt
s peles nimeres de telamdvel 5520 004 1594 eu31H 880 250




7.9. Authorization of the Responsible for Access to
the Information (86/CE/JAS)

Unipape LOCAL DE SADDE DE MATOSINHOS N et

InNFoORMAGAD
HosmTAL PEDRD HISPANG

Para: Servigo de Gestdo do Conhecimento
De: Comissio de Etica

Data;: 09-10-2020

Apreciacio ao pedido de autorizagio para realizacio de estudo intitulado "The aral Micrablome
Assunto:during the first year of life and the influence of maternal factors in the acquisition of the new-
born oral microbiome in Portuguese population (OralBloBorn)"

INFoRMACERD

Exmo. Senhor,

A Comissdo de Etica para a Sadde apreciou o pedido de autorizacio para realizacio de estudao intitulado

"The oral Microbiome during the first year of life and the influence of maternal factors in the acquisition
of the new-born oral microbiome in Portuguese population (OralBioBorn)" investigadores sdo: Maria
Benedita Garrett de Sampaio Mala Marques, Inés Pires Marques, Carla Almeida Ramalho, Maria Jodo

Azevedo, Ana Filipa Ferreira da FMUP, e elo de ligagio na ULSM a Dra. Inés Sarmento Gongalves Assistente
Hospitalar no Service de Ginecologia/Obstetricla,

A Comissdio de Etica para a Satde da ULSM deliberou, por unanimidade, nada opor & realizagio deste

estudo, desde gue sejam anexados exemplares dos questiondrios a utilizar e gue jd foram utilizados no
estudo PERIMYR.

Com os melhores cumprimentos
. José Alterto Siva

2 !/‘ identa de ComissBo de Etica
- ¢ ULEM Matoainhos

Dr. José Alberto Silva
{Presidente da Comissdo de Etica da ULSM, E.P.E.)

Q0 _00_TNF_1260 Unidade Loenl de Salsde e Matosiohos

74



Attachments [

7.10. Participant Information sheet

Explicacio do Estudo

Por favor, leia com atengdo todo o conteddo deste documento. Ndo hesite em solicitar mais

informacgdes se ndo estiver completamente esclarecidofa.

Titulo do Estudo:

O microbioma oral ao longo do primeire ano de vida e a influéncia de fatores maternos na
aquisicio do microbioma oral do recém-nascido numa populagio portuguesa. [The oral
Microbiome during the first Year of life and the influence of maternal factors in the acquisition

of the new-born oral microbiome in a Portuguese population {OralBioBorn).]

Objetivo:

A boca do seu(sua) filho{a) adguire microrganismos (germes) loge apds o nascimento. Os
microrganismos presentes na boca do seu filho vEo ser muito importantes para & sua salde oral
e geral no futuro enquante adulte. Este estude tem como objetivo investigar o que pode

influenciar a aquisigdo de microrganismaos na boca do seu filho durante o primeiro ano de vida.

Metodologia:

0 presente estudo prevé a avaliacdo da sua salde oral (consulta de medicing dentaria) antes,
durante & apos a gravidez e a colheita de amostras de saliva, urinag, fezes, sangue & |eite (pos-
parta). Aofa) seu(sua) filho(a) serdo colhidas amostras de szaliva (com um tipo especial de
cotonetes) e fezes (da fralda). A avalisgdo da salde oral & a colheita das amostras serdo
efetuados por profissionais de saude, devidamente certificados e treinados para a funcdo,  em
ambiente adegquado, no Departamento de Cirurgia e Fisiologia — Faculdade de Medicing da
Universidade do Porto, ou no servigo de Ginecologia e Obstetricia ndo causando gualquer risco

para a salde da participante & do bebé.

Resultados/Beneficios:

Espera-se com este estudo encontrar diferencas na prevaléncia de bactérias potencialmente
patogénicas & oportunistas carrelacionando com os dados demograficos, sadde oral maternal,
tabdgicos e alcodlicos, saude cardiovascular e desfechos obstétricos e perinatais das Mies.
Conseguentemeante, espera-se gue essas diferencas repercutem para o bebé devido & potencial

transmissdo vertical materna.
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7.11. Informed Consent

I CONSENTIMENTO INFORMADOQ, ESCLARECIDO ELIVRE l
PARA INVEsnGAcIl.o CLINICA

dsranddoa eckragio de Helsinguia”da Associagio Meédica
MWMMIMTmlmmlWWWIm
o 2000, Seoul 008, Fartaless 2013}

SAO JOAO

—
Designacao do Estudo (em portuguss)

The oral Microbiome during the first Year of life and the influence of maternal factors in the
acquisition of the new-bomn oral microbiome in a Portuguese population (OralBioBom).

Confirmo que expliquei ao participante/ representante legal, de forma adequada e compreensivel, a investigacéo
referida, os beneficios, os riscos e passiveis complicagoes associadas & sua realizacéo.

Informagao escrita em anexo: D Nao Sim (N°depaginas 1 )

0 Investigador responsivel

Nome: Benedita Sampaio Maia Pouadm Sl caqn Bal

begteol aszamatura

&

( :

Identificacio do participante

Nome: =
BI/CCn®:

Participante/ Representante legal

-Compreendi a explicagao que me foi facultada acerca do estudo que se tenciona realizar: s objetivos, os métodos,
os beneficios previstos, os riscos potenciais e o eventual desconforto.

-Solicitei todas as informacdes de que necessitei, sabendo que o esclarecimento é fundamental para uma boa decisao.
-Fui informado da possibilidade de livremente recusar ou abandonar a todo o tempo a participagao no estudo, sem
que isso possa ter como efeito qualquer prejuizo na assisténcia que prestada.

‘Declaro nao ter sido incluido em nenhum outro projeto de investigagao nos tiltimos trés meses.

Concordo com a participagéo neste estudo, de acordo com os esclarecimentos que me foram prestados, como consta
neste documento, do qual me foi entregue uma cpia.

Data [/ [
assiratuza
Nome (Pais/Representante legal)
BI/CCn®: Grau de parentesco:
Data: [/ [
Assinanim
L _

76



Attachments [

7.12. Mother Questionnaire

Data de Preenchimento: | | |/ 1|/ ]| 1]

Data de Nascimento: | | |/ [/ 1] ]

Grupo de Estudo:

[ ] Saudaveis [ ] Hipertensdo Arterial [ ] Diabetes Mellitus [ ] Obesidade

| || Semanas apos o Parto

| Avaliagdo antropomeétrica
Peso |_|_|_| kg
Altura |_| | | cm

Il Socio-demografico

2.1. Qual o seu nivel de escolaridade?
|:| Basico |:| Secundario |:| Licenciatura |:| Mestrado |:| Doutoramento

2.2. Qual a categoria em que se integra a localidade onde reside?
D Cidade D Vila D Aldeia

2.3. Como caracteriza a sua habita¢ao?
|:| Moradia Isolada |:| Casa Germinada |:| Condominio Fechado |:| Bairro Social |:| Prédio

Ill Habitos Tabagicos
3.1. Fuma ou alguma vez fumou regularmente (mais do que um cigarro por dia)?

D Sim D Nio

3.1.1. Com que idade comecou a fumar? |_|_| anos  |_| Néo Aplicavel

3.1.2 Em que periodos da sua vida fumou o maior nimero de cigarros? Quantos?

Entre os |_|_| e |_|_| anos N? cigarrosidia: |_|_| cigarros |_| Mao Aplicavel
3.1.3. Atualmente, quantos cigarros fuma por dia, em média? | | | | |_| N3o Aplicavel
Paginalde®
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3.1.4. S5e e ex-fumadora, com que idade parou de fumar? |_|_| anos |_| M3o Aplicavel

3.1.5. Se deixou de fumar durante a gravidez, com quantas semanas parou? |_|_| semanas
|_| 3o Aplicavel

12 Trimesire |
22 Trimesira |

| cigarrosfdia
| cigarrosfdia

i
i
3.2, Se deixou de fumar durante a gravidez, com quantas semanas recomegou apos o parto?

| semanas |_| M3oc recomecei a fumar |_| Mao Aplicavel (Mao sou fumadaora)

IV Habitos alcodlicos

4.1, Quantas bebidas alcodlicas ingere? |_|_|_| diafsemana/més |_| Ndo aplicavel

4.2, Se deixou de beber bebidas alcodlicas durante a gravidez, com guantas semanas
recomegou apos o parto? |_|_| semanas  |_|NSo recomecsi a ingestio de bebidas alcoolica

|_| Mo aplicavel

4.3, O gue consome mais frequentemente (pode assinalar mais do que 1 opgao)?

l:l Cervaja I:I Vinho I:l Bebidas brancas I:I Outros I:‘ Mio Aplicavel

V Caracterizagio Clinica

5.1. Antes de engravidar, alguma vez um médico lhe diagnosticou uma doenga gue cbrigue

ou tenha obrigado a tratamento continuado? [Antes de assinalar Nao, devem ser consideradas todas as

doengas indicadas, bem quaisquer cutras que ssjam relevantes)
[] sim [[] nse

8.1.1. Se sim, gual(ais) e guando & que |he foijoram) diagnosticada(s)?

Idade de Diagndstico

Deprassio aNos

Esgotamento’ Sobrecarga anas

Transtorno de ansiedade anas
Pagina 2 de &
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Distlrbios do sistema nervoso (epilepsia, esclerose miltipla)
Dislipidemia (ex. colesterol elevado)

Diabetes (ndoc gestacional) Insulnoterapa Sim|_| Mo
Hipertens3o arterial (n3o gestacional)

Alergias. Qualiais)?

Rinite

Asma

Eronquite Cranica

Doenga do coragdo. Qual(ais)? (EAM, |C, amitmias, angina)
Doenga dos rins. Qual{ais)?

Cancro. Qualiais)?
Tratamenio

- Clrurgia. Qual?

- Radioterapia
- Quimiotarapla

Ferturbagio da visdo. Qual(ais)?

Froblemas de audiu;a'f:-. Qual{ais}?

Enxagqueca

Ostecartrite

Reumatismo

Perda dssea

Doengas infeciosas cronicas? Qual(ais)?
Cutre. Qual?

Cutre. Qual?

Cutre. Qual?

Attachments [

anos

anos

anos

anos

anos

anogs

anos

anos

anos

anos

anogs

anos

anos

anos

anos

anos

anos

anos

anos

anos

anos

§.2. Tomou recentemente ou toma algum medicamente (terapia crénica, acido fdlico,

vitaminas, analgésicos, antibioticos, medicamentos para dormir, produtos naturais, etc)?

[] sim

datas iniciou e finalizou o tratamento? Qual a frequéncia da utilizagdo?

|:| Mo

5.2.1. Se sim, qual(ais)? Qual o motivo de administragdo, guantas vezes tomava por dia e em

Nome
Comercial e
Dosagem

Motivo

Imicio (Data)

Hl)
tomas/dia

Fim

Ritmo da Toma

LIS LD

|_| Episodico, sm S05
|_| De forma descontinuada, mas frequente
| | Continuo (dianamemntes)

LIS LD

|_| Episédico, em 503
|_| De forma descontinuada, mas frequente
|_| Continud (dianaments)

LIS oo

|_| Episadico, em 505
|_| De forma descontinuada, mas frequente
| | Continue (diariaments)

Pagina 3de &



LIS

LD

|_| Episodico, em S0S5
|_| De forma descontinuada, mas frequente
|_| Confinuo (diariamente)

LIS

o

|_| Episadico, em S0S5
|_| De forma descontinuada, mas frequents
| | Centinuc (dianaments]

LIS

LD

|_| Episédico, em S0S5
|_| De forma descontinuada, mas frequente
|_| Continueo (diariamente)

LIS

o

|_| Episadico, em 505
|_| Ce forma descontineada, mas frequents
| | Continue [dianamente)

5.3. Em relag o a sua Ultima gravidez:

Resultado obstétrico

Obs. 2

Data do fim da gravidez

M.? fetos (a0 mascimenta) (n*HS)
ldade gestacional (semanas, dias/M5)
Sexo (MF/MNS)

Malformacies congénitas™ (S/N)
Tipo de Parto (E/FAIC)

Diabetes Gestacional (S/MN])

0 T

Tratamento anfibiotico profilatico |[Strepiococcus agalactiae

SIM)

Cutro Tratamento antibiotico
Se sim, gual o motivo
Aleitamenio matemo (S/M)

Se 5im, durante gquanio tempo? (meses)

a) Em exclusivo
b) Suplementado

(1) Resultado obstétrico: NV-nado-vivo, FM-feto morto=24sem, AE-Aborto espontaneo, Al-Aborto induzido, IMG-

Interrupcie médica da gravidez, GE-Gravidez ectdpica. DT-doenca do trofoblasta.

{2) Obs.: Repgistar, caso tenha ocomido, MM-Morte neonatal {<284dias), MNP-Morte pés-neonatal (28dias a

1anao). Mx-Maorte aos x anos.

{2) Tipo de parto: E-Eutdcico, F-Forceps, W-Ventosa, C-cesariana.

{a)

5.4, Apos o parto teve algum tipo de complicacdo?

|:| [ ET

D Sim

5.4.1. Se sim, qual{ais) e a data?

6.5. Esteve intemada apods o parto? Se sim, quantas veres?

[[] sim

5.5.1. Se sim, por que motivo(s)?

__| wezes

|:| MHao
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Attachments [

k.6. Fez alguma cirurgia no Ultimo més?
|:| Sim |:| N3o

5.6.1. Qual o motivo?

V1 Habitos de Sadde Oral

6.1. Quantas vezes visitou o seu dentista no dltimo ano?

G.1.1. Qual o motive da consulta?

|:| Vigilancia/Rotina |:| Urgéncia |:| Tratamento |:| Extracido

|:| Protese |:| Destartarizag3o/Polimento |:| Nio seilNao

responde

6.2. Quantas vezes escova os dentes por dia?

G.2.1. Em que alturas do dia?

6.3. Usa algum meio complementar de higiene oral, para além da escova dentaria?

|:| Sim D Mo

6.3.1. Se sim, quais? Pode assinalar mais do gue uma opgao. |_| Mac aplicavel
|:| Escovilhdo |:| Fio/Fita dentaria |:| Jato de agua |:| ElixirfColutorio
|:| Outro:

VIl Transmissdoe Vertical de Microrganismos

7.1. O seu filho tem habitos succionais?
|:| Sim D Mo

7.1.1. Se zim, quais destes?

|:| Chupeta |:| Dedo |:| Chutro:
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7.2. Lambe a chupeta do seu filho para a higienizar?

|:| Sim |:| (TE
7.3,  Costuma beijar o seu filho na boca?

[]sim [] nae

VIll Habitos alimentares

8.1. Tem alguma restricdo alimentar (por doenga ou por opgdo)?
I:I Sim I:I Nio

8.1.1. Qual?

I:I Gliten I:I Carne I:I Feixe I:I Dervados animais I:I Owtros

8.2. Durante a gravidez alterou os seus habitos alimentares?

|:| Sim |:| N3o
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7.13. Child Questionnaire

Data de Preenchimento: |_|_| /| /LI

Data de Nascimento:

P

Grupo de Estudo (relativo a mae):

I:I Saudaveis

I:I Hipertensio Arterial

L] Semanas de vida

| Avaliagdo antropométrica
Peso |_|_|_| kg
Altura |_|_|_|| em

Il Caracterizagdo Clinica

|:| Diabetes Mellitus

Attachments [

|:| Obesidade

1. A crianga tomou ou toma algum medicamento (ferro, vitamina D, para colicas, ete)?

D Sim

I:' [ ET

1.1. Se sim, gual{ais)? Qual o motive de administragio, quantas vezes tomava por dia & em

que datas iniciou e finalizou o tratamento? Qual a frequéncia da utilizagdo?

Home
Comercial e
Dosagem

Motivo

Inicio (Data)

H* tomasidia

Fim

Ritmo da Toma

JLLE LD

|_| Epistdico, em S05

|_| De forma descontinuada.

| | Continuo (diariamente)

mas frequente

JLLE D

|_| Episadica, em 5035

|_| De forma descontinuada.

| | Continuo (diarfaments)

mas frequents

=D

|_| Episadico, em 505

|_| C'e forma descontinuada,

|_| Continuo dianaments)

mas freguente

JLLE D

|| Episadico, em 505

|_| De forma descontinuada.

| | Continug (diaramente)

JLLE LD

mas frequents

|_| Episadico, em 505

|_| De forma descontinuada,

|_| Continuo diaraments)

mas frequents
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2. Apos o parto (ou desde a Ultima avaliagdo) a crianga teve algum tipo de complicagao?

|:| Sim |:| Mo

2.4. 5e sim, gualiais) e a data?

3. A crianga esteve internada apos o parto (ou a dlitima avaliacdo)? Se sim, quantas vezes?

|:| Sim  |_|_| vezes |:| Mo

3.1, Se sim, por gue motivo{s)?

4. Informagoes sobre o parto (preencher apenas no 1° guestionario apds nascimento).

4.1 Local:

4 2 Pe=o ao nascer (g):

43 Comprimento {cm):

4 4 perimetro cefalico (cm):
45, indice Apgar ao 1°min: ao 5° min:

4 6. Foi necessaria reanimacgao (S/N):

5. Aleitamento

Data de Inicio Crata de Fim Frequéncia
(semanas de wida) | (semanas de vida)
Leite materno Ocasionaments Diariaments
Leite artificial Ocasionalmente Diariamente
Cutros Ocasionaments Ciariamentes

Se “Outros™ por favor especifique:

6. Vacinagao atualizada?

|:| Sim |:| Mo

Se ndo, qual{ais) as vacinas em falta?

Nl Caracterizagdo Social

1. Quem & o principal cuidador da crianga?

M3z Clutrg familiar Ama Creche Outro
[] [] [] [] []

Se "Outro familiar™ por favor especifique:

Se "Outro” por favor especifique
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2. Mamesma habitagio onde a crianga mora, por avor indique:

N* de adultos
N* de outras criancas
M de animars de estimacao Quais:

3. Qual o tempo gue a crianga passa ao ar we?

D = dhfdia I:I 2-Zhidia I:I 1hidia I:I 3-Shisemana D 1-2h'semana I:l Raraments
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