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Designul s1 etapele in studiile translationale asupra
microbiomului uman.

Consideratii etice si legislative la nivel european in studiul

microbiomului uman — « Hands-on experience ».

Raluca Lupusoru

Clinica de Gastroenterologie si Hepatologie, Spitalul Clinic Judetean de Urgenta “Pius
Branzeu” Timisoara

Centrul de Modelare a Sistemelor Biologice si Analiza Datelor (CMSBAD),
Departamentul de Stiinte Functionale, Universitatea de Medicina si Farmacie “Victor
Babes ” din Timisoara
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Medicina translationala transforma descoperirile stiintifice promitatoare in
aplicatii clinice si incercari de a raspunde la intrebari clinice utilizand munca

de laborator pentru a facilita predictia, preventia, diagnosticarea si tratarea
bolilor.

Medicina translationala transforma succesele investigatiilor fundamentale din
domeniul biologiei medicale in teorie practica, tehnologie si metode care
aduc laolalta munca de laborator si practica clinica.
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STUDIILE TRANSLATIONALE -ETAPE

» Cel mai recent model translational din literatura stiintifica este modelul
celor4T:

T1: de la descoperirile stiintifice fundamentale (cunostintele fundamentale)
la potentialele aplicatii clinice (cunostintele teoretice) la

T2: criteriile bazate pe dovezi (cunostintele privind eficacitatea) la
T3: ingrijirea sau interventiile clinice (cunostinte aplicate) la

T4: sanatatea unei comunitati sau populatii (cunostinte de sanatate publica)
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Translation from basic science fo human studies
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PRACTICE COMMUNITY

Phase 4
clinical trials
and clinical

outcomes
research

Population-
level
ouftcomes
reseadrch

True benefit
fo society

Delivery of
recommended
and timely care to
the right patient

Translafion of new data info the clinic
and health decision making




_ \
SMART DIASPORA 2023 2 ] UNIVERSITATEA

Diaspora in invatamantul superior, stiinta, inovare si antreprenoriat { DE MEDICINA SESIEEECRE
wH B VICTOR BABES | TIMISOARA

Timisoara 10-13 aprilie, 2023

STUDIILE TRANSLATIONALE -neceditate

Speranta de viata, aflata in crestere rapida in randul majoritatii populatiilor
globale, a avut ca rezultat cresterea prevalentei bolilor cronice.
Tratamentele pot fi costisitoare si pot dura mult timp.

Cresterea permanenta a prevalentei a avut ca rezultat o crestere a
cheltuielilor prevazute pentru sanatate.

Procedeele imbunatatite de diagnosticare au sporit cerintele privind
tratamentele bolilor nou identificate.
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CONSIDERATII ETICE

» MICROBIOMUL UMAN SI IDENTITATEA PERSONALA
-identitatea personla poate fi afectata

-psihologia individuala si identitatea sociala >schimbate (ex: transplantul fecal
de microbiota (Rhodes 2013, Lederberg 2006)

» RISCURI, SIGURANTA

- raport risc/beneficiu favorabil (investigatorii trebuie sa examineze toate
riscurile)

- (!) aplicatiile clinice a cercetarii microbiomului
Preluare non-invaziva vs preluare invaziva (endoscopie digestiva)
(*) transplant materii fecale (microbiota) = vindecare Clostridium difficile 2>
Anxietate + depresie (!!) (Zheng 2016)

Rhodes R, et al(2013) Public health and research on populations. In: The human microbiome: ethical, legal and social concerns
Lederberg J (2006) The microbe’s contribution to biology-50 years after. Int Microb 9(3):155-156
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CONSIDERATII ETICE

Exemple
(*) transplant materii fecale (microbiota) = vindecare Clostridium difficile >
Anxietate + depresie (!!) (Zheng 2016)

(*) “vaginal seeding” - transferul secretiilor vaginale de la mama la nou-
nascut pentru a stimula devzoltatea microbiomului nou nascutului prin
cezariana asemanator cu cei din nasterea naturala (Seeding, 2017)

Zeng B, et al (2016) Gut microbiome remodeling induces depressive-like behaviors through a pathway mediated by the host’s
metabolism. Mol Psychiatry 21(6):786-796 ncerns

Seeding V (2017) Committee opinion No. 725. American College of obstetricians and gynecologists. Obstet Gynecol 130:e274-
e278
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CONSIDERATII ETICE Act

Justly Do good
» CONSIMTAMANTUL INFORMAT
- Trebuie foarte bine stucturat ‘ l
Incluse toate riscurile si beneficiile
Descrise toate stadiile/procesele Respect Don’t

. harm
Voluntariat _

(!) persoanele vulnerabile = noi tratamente - pacienti oncologici/ IBD
» BIOBANCI

Intimitate, consimtamant informat, proprietate (a cui e proba?)

Uitilizare de 2 ori

Analize complete? Pacient sanatos?
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Regulamentul UE privind ABS pune in aplicare in UE normele internationale (stabilite in
Protocolul de la Nagoya) care reglementeaza conformitatea la nivelul utilizatorilor, si
anume ce trebuie sa faca utilizatorii de resurse genetice pentru a se conforma normelor
privind accesul si impartirea beneficiilor (ABS) stabilite de tarile care furnizeaza

resurse genetice.

microbiota este studiata in situ- nu intra in domeniul de aplicare a Regulamentului UE
privind ABS.

investigarea potentialelor psihobiotice izolate dintr-un esantion de materii fec

umane - intra in domeniul de aplicare a Regulamentului UE privind ABS
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Translational
Research

Basic Research Clinical Trials
Clinical application

Scientific Confirmation
evidence
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TRANSLATIONAL RESEARCH VS CLINICAL TRIAL

Type of study
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Experimental, interventional, analytical

S

Uncontrolled Controlled

Observational, descriptive

Case-control

Case series

Cross-sectional/prevalence Parallel vs crossover
Longitudinal/incidence Superiority, equivalence, non-inferiority
Retrospective vs prospective Masked vs open-labeled

®@clinicaltrials.gov
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STUDY DESIGN

Systematic review
& meta-analysis

SrLer quality evidemce

Case-control studies

5

Cross-sectional studies

Case series/expert opinion

@https://www.theanalysisfactor.com/study-designs-health-research-evidence-hierarchy/
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STUDY DESIGN - microbiom
» 1. studiu de tip cross sectional

. . Observational, descriptive Experimental, interventional, analytical
» 2. studiu de tip case-control P
» 3. studiu controlat randomizat Uncontrolled Controlled

Case-control Case report

Case series

Type of study

Cross-sectional/prevalence Parallel vs crossover

Longitudinal/incidence Superiority, equivalence, non-inferiority
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Retrospective vs prospective Masked vs open-labeled
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CRITERII DE INCLUDERE 5| EXCLUDERE

» Definirea exacta a factorilor de includere si excludere - limiteaza
“confounding factors” = omogenitate intre grupuri

» Ex: varsta, sex, IMC, dieta, medicatie (criteriu excludere), etnicitate, regiune
grografica, comorbiditati

» (!!) varsta <16 ani influenteaza microbiomul
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CALCULUL “SAMPLE SIZE” S| “POWER ANALYSIS”
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Estimarea esantionului si analiza puterii sunt foarte importante :
discernerea mult mai rapida a diferenttelor dintre grupuri

evitarea erorilor

Pentru calculul estimarii esantionului si calculul puterii cele mai utilizate
metode sunt:

Testul t-test
Analiza variantei
Testul chi patrat ( x? test)

- R software 2> power.t.test() or MedCalc =>sample size analysis
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Considerations Details
Study type [Cross-sectional [JCase-control [JLongitudinal [JRCT [JOther:
Sex [OMatched [JUnmatched [JOther:
Age [OMatched [JUnmatched [JOther:
BMI [OMatched [(JQUnmatched [JOther:
Ethnicity [OMatched [(JQUnmatched [JOther:
Geographic location [OMatched [JQUnmatched [JOther:
Diet [OMonitored: detailed information
[ONot monitored
Season factor JAIl samples in different groups are collected in the same season(s)
[JAIll samples in different groups are not collected in the same season(s)
Medications What kinds of medications were used before the study?
How long were the medications not used before the study?
Inclusion criteria [ODefined well [JNot defined well
Exclusion criteria [Defined well [JNot defined well
Sample size [JEstimated [JNot estimated
Sequencing methods OAmplicon [JMetagenome
Negative and/or positive controls [ONegative controls: detailed information
[JPositive controls: detailed information
Multi-omics methods [OMetabolome [[JMetatranscriptome [[JMetaproteome
Sample types [Fecal sample [JColonic lavage fluid [JLuminal brush [JPinch biopsy

[JSub-mucosal biopsy [JSynovial fluid [JUrinary sample [JDental plaque
[Saliva [JSkin [JOther samples:

Animal model [JResults will be verified in an animal model
[JResults will not be verified in an animal model

BMI: Body mass index; RCT: Randomized controlled trial.

Qian, et al. A guide to human microbiome research: study design, sample collection, and bioinformatics analysis. Chinese Medical Journal
133(15):p 1844-1855, August 5, 2020. | DOI: 10.1097/CM9.0000000000000871
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ALEGEREA TIPULUI DE ANALIZA A DATELOR

» T-test
»  x?test
» Mann-Whitney U test
» Univariate regression methods
» Multivariate analysis
- PERMANOVA (permutational multivarite ANOVA)
- testeaza permutarile
-Mantel test
-analizeaza similarotatile si raspunsul la permutari
- asocierea dintre matricea de metadate si matricea comuna
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STATISTICA DESCRIPTIVA

» Descrierea si analiza unei multimi de date fara a trage concluzii asupra multimii din
care provine esantionul respectiv.

» Intelegerea facild a caracteristicilor evenimentelor studiate.
» Analiza variabilelor sub aspectul caracteristicilor lor intrinseci

» frecventa valorilor, indicatorii tendintei centrale, indicatori ai imprastierii.

» Cu ajutorul graficelor, tabelelor de frecventa. st R G ek o ,IM n—
1 ¥ m Vanidls .
= 2 22 Chidtoise Standarc Dev.  21.9
4 3 6l m Strawberry
52 4 88 m Other N/A Male  Female
6 S I1m N/A \
2] 6 S3m N/A
3| 7 W0t Chocolate #
c. WV . ee . . 8 8 641 Chocolate
Scopul - prezentarea realitatii statistice. 3 S mm vk Vanila
3 a1 | 10 16 ¢ Vanita 7%
12 1 8m Strawberry o
13 | 2 16 ¢ Strawberry S
ELE 13 %4 m Strawberry Strawberry | w
15 | 1 s m Vanila 17%
16 | 15 at Chocolate 175
17 | 15 18 ¢ Vanita '

Raw Data Descriptive Statistics
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STATISTICA INFERENTIALA

Trage concluzii asupra unei populatii pornind de la un esantion.

Cauta o anumita problema, emite ipoteze, creeaza modele, verifica validitatea
indicatorilor si a modelelor obtinute, aplica teste pentru a verifica daca informatiile
obtinute pot fi aplicate la nivelul intregii colectivitati.

» Scopul statisticii inferentiale este de a concluziona existenta sau nu a diferentei
semnificative statistic.

Population Sampling S:mpl-e
ﬁ*ﬁ

2\ satisti® | T |

\nferent!

Descriptive statistics
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