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Dichiarazione conflitti di interesse

= Nessuno di tipo economico- finanziario
= Tantissimi di tipo intellettuale
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Parte 1 - Considerazioni etiche
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Le origini

THE NUREMBERG CODE

NAZI DOC
HUMAN EXPERIMENTS ON CONCENTR

ODE NTR

THE VOLUNTARY CONSENT
OF THE HUMAN SUBJECT IS
ABSOLUTELY ESSENTIAL . . .

THE CODE C
THESE INCLUDE
3 AN ATTEMPT A

WHAT WAS LEGAL AND WH
OUT HUMAN EXPERIMENTS.

INSTITUTEONETHICS & POLICY FORINNOVATION

GLOBAL HEALTH FACT OF THE WEEK

WMA DECLARATION OF HELSINKI - ETHICAL PRINCIPLES
FOR MEDICAL RESEARCH INVOLVING HUMAN SUBJECTS

Adopted by the 18" WMA General A bly, Helsinki, Finland, June 1964

and amended by the:

29N WMA General Assembly, Tokyo, Japan, October 1975

35t WMA General Assembly, Venice, Italy, October 1983

415! WMA General Assembly, Hong Kong, September 1989

48" WMA General Assembly, Somerset West, Republic of South Africa, October 1996
52" WMA General Assembly, Edinburgh, Scotland, October 2000

539 WMA General Assembly, Washington DC, USA, October 2002 (Note of Clarification added)
55t WMA General Assembly, Tokyo, Japan, October 2004 (Note of Clarification added)
59t%h WMA General Assembly, Seoul, Republic of Korea, October 2008

64" WMA General Assembly, Fortaleza, Brazil, October 2013

6th September 20|

Policy Types
Declaration

Archived Versions

» DoH-Jun1964

» DoH-Oct1975
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Convenzione per la protezione dei Diritti del’lUomo e della dignita dell’essere
umano nei confronti dell’applicazioni della biologia e della medicina :
Convenzione sui Diritti dell'lUomo e la biomedicina

COUNCIL OF EUROPE

* ¥ ok

* *

*
* gk

CONSEIL DE LEUROPE

Serie dei Trattati Europei- n° 164




| principi

minimizzare danni e i rischi

massimizzare i benefici

rispettare dignita umana, privacy e autonomia
precauzioni speciali per le popolazioni vulnerabili
bilanciamento tra etica individuale e collettiva

VA

Dimensione Dimensione

scientifica etica
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Bad science = bad ethics
Good science not always
good ethics



Alcuni strumenti

= Pjanificazione e protocollo

= Equipoise e randomizzazione

= Registrazione prospettica

= Consenso informato

= Comitati Etici

= Coinvolgimento pazienti

= Good clinical practice

= Qualita del dato

= Data safety and monitoring boards

= Pubblicazione deirisultati e revisione tra pari
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| processi

Autorizzazioni
regolatorie
Eu, Aifa, Ministero della
Salute

Autorizzazioni etiche

Comitati etici

Autorizzazioni locali
Direzioni generali strutture ospedaliere, Asl
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Comitato etico (territoriale)

Organismo indipendente, senza scopi di lucro, costituito nell'ambito di
una struttura sanitaria o di ricerca scientifica e composto secondo
criteri di interdisciplinarieta.

DECRETO 30/01/2023 N* membri per

ciascun CET
Clinici esperti in materia di sperimentazione clinica, di cui uno esperto nello studio di nuove 3

procedure tecniche, diagnostiche e terapeutiche, invasive e semi invasive

Medico di medicina generale territoriale

Pediatra

Biostatistico

Farmacologo

Farmacista ospedaliero

Esperto in materia giuridica

Esperto in materia assicurativa

Medico legale

Esperto di bioetica

Rappresentante dell’area delle professioni sanitarie interessata alla sperimentazione

Rappresentante delle associazioni di pazienti o di cittadini impegnati sui temi della salute

Esperto in dispositivi medici

Ingegnere clinico o un fisico medico

In relazione allo studio di prodotti alimentari sull’'uomo, un esperto in nutrizione
“ ISTITUTO DI RICERCHE In relazione agli studi di genetica, un esperto in genetica
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Cosavaluta

= applicabilita della sperimentazione proposta

= adeguatezza del protocollo (razionale, obiettivi, disegno,
conduzione, valutazione dei risultati)

= competenza e idoneita dei ricercatori

= consenso informato

= tutela e riservatezza dei dati
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In Italia

La Fondazione IRCCS Istituto Nazionale dei Tumori (INT) & stata antesignana in tema di Comitato.
Etico (CE). Il “Comitato per la Sperimentazione dei Nuovi Metodi Diagnostici e Terapeutici” venne
ostituito in INT il 17 ottobre 1973
Il CE ha il compito di valutare la liceita e I'eticita della sperimentazione per evitare che questa (1 973)
possa essere lesiva o dannosa per i pazienti e valutare altresi gli aspetti etici inerenti la ricerca

clinica sperimentale.

Il primo comitato etico

Tabella 1 - Istituzione e Operativita dei CET in CTIS e OsSC
Regione/PA D inazione CET Istituito con atto Regione/PA D inazione CET Istituito con atto
Regione/PA = : = : = gione/PA

Abruzzo Comitato Etico Territoriale della Regione Abruzzo C.Et.R.A. si Giovanni XXIll di Bergamo e ASST degli Spedali Civili di

s = = = s = Brescia
Basilicata Comitato Etico Unico Regionale di Basilicata — Comitato

e Eticol Territoriale : g L d Si Marche Comitato Etico Territoriale (CET) delle Marche Si
Calabria Comitato Etico Territoriale Regione Calabria si Molise Comitato/Elco ASREM S
C . C Etico C. a1 ) PA Bolzano Comitato Etico per la sperimentazione clinica della PA di s
Campani Comitato Etico Campania 2 si L :
= - o ——= PA Trento Comitato Etico Territoriale della PA di Trento per le s

P itato Etico Campania 3 __ sl speri ioni cliniche (CET-PAT)
Emilia-Romagna | Comitato Etico Area Vasta Emilia Centro (AVEC) Si Piemonte Comitato Etico Territoriale Interaziendale AOU Citta della s
Emilia-Romagna | Comitato Etico Area Vasta Emilia Nord (AVEN) Si Salute e della Scienza di Torino
Emilia-Romagna | Comitato Etico della Romagna - CEROM Si Piemonte Comitato Etico Territoriale Interaziendale AOU Maggiore si
Friuli VG Comitato Etico Unico Regionale (CEUR) si della Carita di Novara
\azio Comitato Etico Lazio Area 1 i Puglia* AOU Consorziale Policlinico di Bari Si
Lazio Comitato Etico Territoriale Lazio Area 2 si Sardegna Comitato Etico Sardegna Sl
Lazio Comitato Etico Territoriale Lazio Area 3 ] Sicilia Comitato Etico Territoriale della Regione siciliana Si
Lazio Comitato Etico Territoriale Lazio Area 4 si Toscana Comitato Etico Regione Toscana - Area Vasta Centro Si
Lazio Comitato Etico Territoriale Lazio Area 5 S Toscana Comitato Etico Regione Toscana - Area Vasta Nord Ovest Si
Tiguria Comitato Etico Territoriale - Liguria S Toscana CET Comitato Etico Regione Toscana - Area Vasta Sud Est Si
Tombardia Comitato Etico Territoriale Lombardia 1 S Toscana Comitato Etico Regionale della Toscana - Pediatrico Si
lombardia Comitato Etico Territoriale Lombardia 2 5 Umbria g:::?::; |Ztiw regionale dell’'Umbria (Comitato Etico si
Lombardfa ComMiato Etico Termorf‘ale Lombard!a 3 St Valle d'Aosta CET della Regione autonoma Valle d’Aosta Si
Lombard!a Comitato Etlc-o Termtoriie Lombardia 4 St Veneto Comitato Etico Territoriale Area Sud-Ovest Veneto Si
I.ombardfa CET l..ombardla 3 — — — S Veneto Comitato Etico Territoriale Area Centro-Est Veneto Si
Lombardia COmntam_EtlcF: Territoriale L 6~ C.E. For s Veneto Comitato Etico Area Nord Veneto )
IRCCS Policlinico San Matteo — Pavia, ASST Ospedale Papa -
ISTITOTO DI RICERCHE
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Coordinamento nazionale

Ap‘ ?agfr:zié:oltaliana del

Centro di coordinamento nazionale dei comitati etici Ricerca e sperimentazione

, — " T . . clinica»
territoriali per le sperimentazioni cliniche sui
medicinali per uso umano e sui dispositivi medici

Sperimentazione clinica dei

Il Centro di coordinamento nazionale dei Comitati etici territoriali per le sperimentazioni cliniche sui farmaci >
medicinali per uso umano e sui dispositivi medici, previsto dall'art. 2 della Legge 11 gennaio 2018, n. 3,

) . , _ o _ N Sperimentazioni Cliniche >
Il Centro, a garanzia dell'omogeneita delle procedure e del rispetto dei termini temporali, svolge compiti

di coordinamento, indirizzo e monitoraggio delle attivita di valutazione degli aspetti etici relativi alle

sperimentazioni cliniche sui medicinali per uso umano e sui dispositivi medici demandate ai Comitati
etici territoriali. Sperimentazione Clinica >

Osservatorio Nazionale

Il Decreto del Ministro della Salute del 27/05/2021 ha provveduto alla ricostituzione del Centro di
coordinamento. Registro Studi Osservazionali >
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Il consenso informato

“espressione libera e volontaria di un soggetto della propria
disponibilita a partecipare a una determinata sperimentazione
clinica, dopo essere stato informato di tutti gli aspetti della
sperimentazione clinica rilevanti per la decisione del soggetto di
partecipare oppure, nel caso dei minori e dei soggetti incapaci,
’autorizzazione o accordo dei rispettivi rappresentanti
legalmente designati a includerli nella sperimentazione clinica”

ldealmente, la raccolta del consenso informato deve essere
Uesito di un processo che ha messo la persona nella
condizione di capire e di scegliere

Regolamento (UE) 536/2014
Linee di indirizzo del centro di coordinamento

nazionale
ISTITUTO DI RICERCHE
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Ambiti specifici

= Sperimentazioni con raccolta dei campioni biologici e
biobanking

= Sperimentazioni su minori

= Sperimentazioni con adulti che non sono in grado di dare il
consenso

= Sperimentazioni in condizioni di emergenza

= Sperimentazione con partecipanti appartenenti a minoranze
culturali e religiose

Regolamento (UE) 536/2014
Linee di indirizzo del centro di coordinamento

ISTITUTO DI RICERCHE nazionale

FARMACOLOGICHE www.aifa.gov.it/centro-coordinamento-comitati-etici
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Consenso in emergenza-urgenza

= Decisioni diintervento in finestre temporali incompatibili con la
possibilita di una comunicazione adeguata con il partecipante o
una sua rappresentanza legalmente valida

= Regolamento 536/2014 (art. 35) prevede che sia possibile
acquisire il consenso informato e fornire le informazioni relative
alla sperimentazione dopo la decisione di includere la persona
nella sperimentazione (fatte salve condizioni specifiche)

= Diritto di opporsi all'uso dei dati ottenuti dalla sperimentazione
clinicain caso il partecipante o una sua rappresentanza
legalmente valida non forniscano il consenso

Regolamento (UE) 536/2014
Linee di indirizzo del centro di coordinamento
nazionale

ISTITUTO DI RICERCHE

FARMACOLOGICHE www.aifa.gov.it/centro-coordinamento-comitati-etici
MARIO NEGRI - IRCCS



Parte 2 - Divulgazione di metodi e
risultati
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“When published, your article will start a new independent life. It
will be read and critically appraised, and it may contribute to
systematic reviews, inform clinical guidelines, and influence

clinical practice.”

“Accurate, complete, and transparent reporting of all health research
Studies supports research reproducibility and usefulness, increases
the value of health research and helps to minimize avoidable waste of
financial and human investments in health research projects”

ISTITUTO DI RICERCHE Guidelines for Reporting Health Research: A User’s Manual

FARMACOLOGICHE Equator initiative https://www.equator-network.org/
MARIO NEGRI - IRCCS
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Trasparenza

| metodi e risultati della ricerca
devono essere accessibili e
descritti in modo completo,
corretto e accurato

Le pubblicazioni sono il mezzo
principale* attraverso il quale &
possibile valutare laricerca

*non l'unico pero

ISTITUTO DI RICERCHE
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Reporting bias

Table 1: Types and definitions of reporting bias (from the Cochrane handbook)

Type of reporting bias Definition

Publication The publication or non-publication of research findings,
(dissemination) bias depending on the nature and direction of the results
Time lag bias The ra:;f&'or delayed puli_li_c?t_lon of research_ﬁn_dings,
depending on the nature and direction of the results
Location bias The publication of research findings in journals with

different ease of access or levels of indexing in standard
databases, depending on the nature and direction of

results.
Language bias The publication of research findings in a particular
language, depending on the nature and direction of the
results
_h_!ult]ple (duplicate) The multipie or singular publication of research findings,
publication bias depending on the nature and direction of the results ‘
Dutcome reporting The selective reporting of some outcomes but not others,
bias depending on the nature and direction of the results

ISTITUTO DI RICERCHE
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Perché parliamo di bias

= Circa la meta degli studi clinici non viene pubblicato

= Gli studi negativi o che non dimostrano differenze tra i
trattamenti vengono pubblicati meno di quelli positivi

= |[Lreporting distorto degli outcome € frequente e legato alla

ISTITUTO DI RICERCHE
FARMACOLOGICHE
MARIO NEGRI - IRCCS

direzione dell’effetto

Figure |. Forest plot of comparison: | Rate of publication and significance of trial result (pooled), outcome:
1.1 Total number of trials published.
Positive Negative Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M.H, Fixed, 95% CI
1.1.1 Positive versus negative or null
Bardy 1998 52 111 16 77 351% 3.36[1.73,6.53] —
Dickersin 1892 84 96 52 72 26.0% 2.69[1.22, 5.96) L
Dickersin 1993 121 124 63 74  67% 7.04[1.90, 26.16) —_—
loannidis 1998 20 27 16 39 11.9% 4.11[1.41,11.99) =
Stern 1997 55 76 18 54 203% 5.24[2.46,1117) ——
Subtotal (95% CI) 434 316 100.0%  3.90 [2.68, 5.68] .
Total events 332 165
Heterogeneity: Chi*= 2.40, df= 4 (P = 0.66), F=0%
Test for overall effect Z=7.12 (P < 0.00001)
Total (95% CI) 434 316 100.0%  3.90[2.68,5.68] S
Total events 332 165
Heterogeneity: Chi*= 2.40, df= 4 (P = 0.66); F=0% 01 02 05 3 10

Test for overall effect: Z=7.12 (P < 0.00001)

Unpublished Published



Quali strumenti abbiamo (o stiamo sviluppando)

per difenderci dal reporting bias?

Informazioni

A ~ Lostudio
sul protocollo

esiste

Registri studi ? Registri studi Data base

clinici clinici letteratura
Open access
Documenti
regolatori
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. Accesso al : Risultati \ Articoli, altre :/ Accessoal "N
' otocollo / rincipal ubblicazioni : dataset 4
‘ pr / princip |///|O // /

Richieste ai
ricercatori,
Piattaforme data
sharing



Tre livelli di informazione

Risultati individuali IPD Sharing

= Provides audit trail

for summary results reporting
* Enables re-analyses of trial data
* Enables combining of trial data
with other data for novel
investigations

) ] ] Summary Results Reporting
Risultati aggregati * Provides “minimum results reporting set" for each trial
based on registered protocol information
= Structured data enable accurate search and retrieval
based on elements of study design

Prospective Registration
Info base su * Documents existence and enables tracking of ongoing and completed trials
protOCOllO + Allows verification of key protocol information and tracking of changes

* Provides survey of research landscape (e.g., by topic or across the clinical research enterprise

FARMACOLOGICHE

MARIO NEGRI - IRCCS Zarin et al 2016 PloS Med

.
“ ISTITUTO DI RICERCHE Fig 2. Schematic depicting Ihe funchions of the three kev components of the TRS,



La registrazione degli studi clinici

= E’una delle applicazioni del concetto di “pre-registrazione” nella
ricerca (fondamentale per tutti gli studi che hanno 'ambizione di
testare ipotesi)

= E’ un sistema efficace per limitare le distorsioni legate alla
pubblicazione selettiva o parziali (ma da solo non basta)

= Laregistrazione € obbligatoria per gli studi clinici che riguardano i
farmaci e i dispositivi medici (ma buona prassi per tutti gli studi)

= Laregistrazione € necessaria per pubblicare lo studio su riviste
iImportanti

= Laregistrazione deve essere prospettica, cioe avvenire prima
dell’inizio dell’inclusione dei partecipanti

ISTITUTO DI RICERCHE
FARMACOLOGICHE
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(Lo thr English Frangais  Pycckui Espaiiol

22 World Health . ‘
% Organization NECOES
“® Health topics Data Media centre Publications Countries Programmes About WHO _

International Clinical Trials Registry Platform (ICTRP)

Registrazione studi come
" responsabilita scientifica, eticae

A morale =
Rl Set minimo di informazioni
Search portal W UMmiately Steng

of the scientific evidence base.

Unambiguous tnal identification
The registration of all interventional nals is a scientific, ethical and moral

Reporting of findings responsibility.
MNews and events What is a clinical trial?
— For the purposes of registration. a clinical trial is any research study that
e b prospectively assigns human participants or groups of humans to one or more Registry Network
o —— . health-related interventions to evaluate the effects on health outcomes. Clinical
Clinical trials in children ; . : i : ;
trials may also be referred to as interventional trials. Interventions include but are Saarch for Trials

not restricted to drugs, cells and other biological products, surgical procedures,
radiclogic precedures, devices, behavioural treatments, process-of-care changes,
preventive care, etc. This definition includes Phase | to Phase [V trials.
S i . Useful Resources
What is trial registration?

WHO) reaards trial reaistratinn as the nublication of an internatinnallv-anread set of International Standards for Clinical Trial

ISTITUTO DI RICERCHE
“ FARMACOLOGICHE . o
www.who.int/ictrp/en/
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WHO Trial Registration Data Set (version1.2.1)

ISTITUTO DI RICERCHE
FARMACOLOGICHE
MARIO NEGRI - IRCCS

1.Primary Registry and Trial
Identifying Number

2.Date of Registration in
Primary Registry
3.Secondary ldentifying
Numbers

4. Source(s) of Monetary or
Material Support

5.Primary Sponsor
6.Secondary Sponsor(s)
7.Contact for Public Queries
8.Contact for Scientific Queries
9.Public Title

10.Scientific Title

11.
12.

13.
14.

15.
16.
17.
18.
19.
20.

Countries of Recruitment
Health Condition(s) or
Problem(s) Studied
Intervention(s)

Key Inclusion and
Exclusion Criteria

Study Type

Date of First Enrollment
Target Sample Size
Recruitment Status
Primary Outcome(s)

Key Secondary Outcomes

www.who.int/ictrp/network/trds/en/
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INTERNATIONAL COMMITTEE of
MEDICAL JOURNAL EDITORS

Recommendations. Conflicts of Interest Journals
Following the ICMJE Recommendations

Home »* Recommendations * Browse » Publishing & Editorial Issues » Clinical Trial Registration

Recommendations

Enter search terms SEARCH

About ICMJE Mews & Editonals

Clinical Trial Registration

Browse

About the Recommendations

The ICMJE's clinical trial registration policy is detailed in a series of editorials (see Updates and Editorials and FAQSs).

Briefly. the ICMJE requires. and recommends that all medical journal editors require. registration of clinical trials in a

Dal 2005, | membri di ICMJE
richiedono come condizione per la
pubblicazione nelle loro riviste che
lo studio clinico sia stato registrato
in un registro accessibile al
pubblico prima dell’inclusione dei
primo partecipante

me of first patient enrollment as a condition of consideration for publication.
urnal on the ICMJE website list of publications that follow ICMJE guidance should
rcement by the journal of ICMJE's trial registration policy.

ny research project that prospectively assigns people or a group of people to an
t comparison or control groups. to study the cause-and-effect relationship

gnd a health outcome. Health-related interventions are those used to modify a
examples include drugs, surgical procedures. devices, behavioural treatments,

nent interventions. and process-of-care changes. Health outcomes are any

& obtained in patients or participants, including pharmacokinetic measures and

Hefine the timing of first patient enrollment, but best practice dictates registration

Series

Sponsorship or Parinership

The ICMJE accepts registration in any registry that is a primary register of the VWHO Intemnational Clinical Trials
Registry Platform (ICTRP) or in ClinicalTnals_gov, which is a data provider to the WHO ICTRP. The ICMJE endorses

these registries because they meet several criteria. They are accessible to the public at no charge, open to all

Blsetmais Fuiiishing prospective registrants, managed by a not-for-profit organization, have a mechanism to ensure the validity of the
ISTITUTO DI RICERCHE 4 eriising registration data, and are electronically searchable. An acceptable registry must include the minimum 20-item tnal
FARMACOLOGICHE . R T A b e b W R R i T T SR A T R S S ARTLIR O I 0 T s U A S T s
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25 anni di registrazione degli studi

ISTITUTO DI RICERCHE
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Number of registered clinical trials on the ICTRP

2007: Legislation on trial

2004: EMA registration in the US
starts making 2005: Ottawa expanded (FDAAA)
! informatic!n on satementon "'?l 1 2008: 2010: 2014: WHO
2000 1SRETHS trials publicly registration published Declaration  CONSORT publishes
;'eg!ste_rsl its available n of Helsinki statement 2012: WHO statement on
st Aals 2004: [CMJE ahhouncas 2006: WHO || revised to addsitem on  publishes public
1999: that starting July 2005 it establishes include trial  trial standards for disclosure of
ClinicalTrials.gov will require registration the ICTRP registration  registration trial registries trial results
registers its first trials for publication H ﬂ
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ClinicalTrials.gov
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ClinicalTrials.gov

Find Studies v Study Basics v

Submit Studies v Data and API ~ Policy v About v

ClinicalTrials.gov is a place to learn about clinical studies from around the world.

The U.S. government does not review or approve the safety and
science of all studies listed on this website. +

Read our full disclaimer for details.

Focus Your Search (all filters optional)

Condition/disease @

Other terms @

Intervention/treatment @




Clinical Trials Information System (EU)

Clinical Trials engish @@ | CTIS login v

About v Search clinical trials and reports v CTIS for sponsors CTIS for authorities Support v

# Search clinical trials and reports Search for clinical trials

Clinical trial search

I Search Criteria Search results Display options

Basic Criteria

Contain all of these terms:

Contain any of these terms:

Does not contain any of these terms:

ISTITUTO DI RICERCHE
FARMACOLOGICHE
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In Italia: OsSC*

= strumento operativo gestione iter autorizzativo delle
sperimentazioni cliniche (fase I-IV) che si svolgono in Italia

= piattaforma e-submission, workflow e banca dati sulla
sperimentazione clinica dei medicinali

= |nterfacciainvio informazioni al database europeo EudraCT/CTIS

*QOsservatorio Nazionale Sperimentazione Clinica dei Medicinali

ISTITUTO DI RICERCHE
FARMACOLOGICHE

“ MARIO NEGRI - IRCCS www.aifa.gov.it/osservatorio-nazionale-sperimentazione-clinica



In Italia: registro studi osservazionali (dal 2023)

AFAs e

home > Ricerca e sperimentazione clinica > Registro Studi Osservazionali

Registro Studi Osservazionali

Dal 31 gennaio é attivo il Registro degli Studi Osservazionali (RSO).

Il RSO rappresenta lo strumento gestionale previsto dalla normativa vigente ed & complementare
all'Osservatorio Nazionale sulla Sperimentazione Clinica (0sSC), strumento gestionale delle
sperimentazioni cliniche interventistiche, con il quale peraltro condivide le anagrafiche.

Accesso al RSO

Per accedere al sito del RSO, analogamente a quanto avviene per 0sSC, occorre collegarsi al Portale
dei Servizi Online di AIFA.

Area Promotori e CRO

Protocollo di studio (fascicolo telematico)

La registrazione é obbligatoria solo per le nuove richieste (domanda/notifica cartacea), la cui lettera di
trasmissione al Comitato etico sia successiva al 1° gennaio 2023. Relativamente agli studi su
COVID-19, e opportuno procedere alla registrazione di tutti gli studi trasmessi al Comitato etico
dall'inizio della pandemia. La registrazione per tutti gli studi € limitata alla richiesta iniziale.

“ ISTITUTO DI RICERCHE
FARMACOLOGICHE . . . . . .
MARIO NEGRI » IRCCS www.aifa.gov.it/registro-studi-osservazionali



Tre livelli di informazione

Risultati individuali IPD Sharing

= Provides audit trail

for summary results reporting
* Enables re-analyses of trial data
* Enables combining of trial data
with other data for novel
investigations

: : : Summary Results Reporting
Risultati aggregati * Provides “minimum results reporting set" for each trial
based on registered protocol information
= Structured data enable accurate search and retrieval
based on elements of study design

Prospective Registration
Info base su * Documents existence and enables tracking of ongoing and completed trials
protOCOllO + Allows verification of key protocol information and tracking of changes
* Provides survey of research landscape (e.g., by topic or across the clinical research enterprise

FARMACOLOGICHE

MARIO NEGRI - IRCCS Zarin et al 2016 PloS Med

“ ISTITUTO DI RICERCHE Fig 2. Schematic depicting the functions of the three kev components of the TRS.



| problemi di reporting

= Risultati mai pubblicati
= Discrepanze tra pubblicazioni e protocolli/registri

= Metodi poco dettagliati o mal descritti (inclusione/esclusione,
descrizione interventi e controlli, outcome, statistica)

= Errori/distorsioni nelle analisi statistiche

= Reporting selettivo dei risultati, sottogruppi, effetti avversi

= Presentazione confusa o fuorviante di dati e grafici

= Risultati riportati senza misure di dispersione, solo come
significativita statistica

= |nterpretazione fuorviante dei risultati in abstract e/o articolo
(“spin”)

ISTITUTO DI RICERCHE

FARMACOLOGICHE Guidelines for Reporting Health Research: A User’s Manual.
MARIO NEGRI - IRCCS



Dove sono i risultati degli studi clinici

Ma ancora oggi le pubblicazioni su rivista

» Pubblicazioni scientifiche scientifica sono il metodo principale di
disseminazione dei risultati degli studi

. Pre-prlnt Publish or perish...
= Presentazioni a congresso

= Comunicati stampa
= Registri
= Documenti regolatori

“Yes, a trival observation, but
M A fodder for at least five papers.”

MARIO NEGRI - IRCCS



| problemi delle pubblicazioni scientifiche

=" Troppe e spesso poco rilevanti

® |nteressi editoriali che influenzano cosa viene pubblicato
= Reporting incompleto e fuorvianti

= | imiti del sistema di peer review

» Frodi e fabbricazione (autori, articoli, riviste)

= Sistemi per ritrattazione e correzioni ancora imperfetti

ISTITUTO DI RICERCHE

\ FARMACOLOGICHE
@ MARIO NEGRI - IRCCS
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Pubblicazione su registro (US)

F D A A A Single trials Ranked sponsors Fund this work! wW@FDAAATracker

TrialsTracker
Who's sharing their clinical trial results?

FDAAA 2007 is a law that requires certain clinical trials to report results. After a long wait, it effectively came into force for all trials due after January 2018. The FDA are not
publicly tracking compliance. So we are, here.

Trials reported Percent reported US Govt could have imposed fines of at

least

Fines claimed by US Govt

77.4%

16135 out of 20855 $62,988,588,969

Filter trials by status:

Overdue m Overdue (cancelled results) off  Ongoing off Reported m Reported (late)

ISTITUTO DI RICERCHE
FARMACOLOGICHE
MARIO NEGRI - IRCCS

https://fdaaa.trialstracker.net/



Pubblicazione su registro (EU)

WHO'S NOT SHARING EU CLINICAL TRIAL RESULTS?

BY LAW, ALL CLINICAL TRIALS ON
THE EUROPEAN UNION CLINICAL
TRIALS REGISTER (EUCGTR) MUST
REPORT THEIR RESULTS, IN THE
REGISTRY, WITHIN A YEAR OF
COMPLETION. THIS SITE TRACKS
WHICH UNIVERSITIES ~ AND
PHARMACEUTICAL COMPANIES ARE
DOING THIS, AND WHICH AREN'T.

TRIAL SPONSORS HAVE REPORTED

83.67%

OF DUE TRIALS
THAT'S 17218
TRIALS

REPORTED

OUT OF 20588 TRIALS
DUE TO REPORT

IIIIIIIIIIIIIIIIII
AAAAAAAAAAAAAA
RRRRRRRRRRRRRRRR

Goldacre BMJ 2018
http://eu.trialstracker.net/
https://www.transparimed.org/
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Linee guida per il buon reporting e
Iiniziativa EQUATOR

g e q udg TO r Enhancing the QUAIity and COUATOR resouross i

G Port
network Transparency Of health Research ﬁlﬁgml

m Aboutus Library Toolkits Courses & events News Blog Librarian Network Contact

Your one-stop-shop for writing and publishing high-impact health research

find reporting guidelines | improve your writing | join our courses | run your own training course | enhance your peer review | implement guidelines

Library for health Reporting guidelines for main
. t Systematic reviews on
research reporting study types b ! dgpesticted s
The Library contains a comprehensive searchable Randomised trials CONSORT Extensions P
database of reporting guidelines and also links to Observational studies STROBE Extensions L7
other resources relevant to research reporting. Systematic reviews PRISMA Extensions "
Study protocols SPIRIT PRISMA-P
Search for reporting
guidelines Diagnostic/prognostic studies STARD TRIPOD 5
Case reports CARE Extensions Get the reporting
Not sure which reportin ideli
?  ouideline to use? o Clinical practice guidelines AGREE  RIGHT guideline here
o and write a complete re
Qualitative research SRQAR COREQ
Reporting guidelines . c .
x under development Animal pre-clinical studies ARRIVE e e 0 @

ISTITUTO DI RICERCHE
FARMACOLOGICHE
MARIO NEGRI - IRCCS www.equator-network.org/
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Quale linea guida devo usare?

EQUATOR Reporting Guideline Decision Tree

Which guidelines are relevant to my work?

r:est?a.rd!.on“@nlmal; P¢

[ Was your study a randomized
tria! mmparlnstwo or more

None of the most
popular checklists are
appropriate for your
study design, but you
may still find useful
guidelines by searching
the full EQUATOR
library, which covers

PRISMA

250+ study designs.

ISTITUTO DI RICERCHE
FARMACOLOGICHE
MARIO NEGRI - IRCCS

!
o
R

None of the most
popular checklists are
appropriate for your
study design, but you
may still find useful
guidelines by searching
the full EQUATOR
library, which covers
250+ study designs.

@ equator

network

Do you describe a clinical case
or a series of cases?

-

| ©-umme
gl

i
O -ETm

Did your study explore the
relationship between exposure

to risk or protective factors and -h
outcomes?

Did you compare the accuracy
ofa new or alternative

R o
o

STROBE

¢

 Did the research develop, Did the study evaluate the
 validate or update a general w-od—‘ prognostic value of one or 1

_more biomarkers?

predlcﬂon nmdelfordlasmsis ‘

Lty ? -
TRIPOD yes

I
REMARK e

CC-BY 4.0 The EQUATOR Network 26 February 2016



Parte 3 - Data* sharing
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Tre livelli di informazione

Risultati individuali (

IPD Sharing

Provides audit trail
for summary results reporting
Enables re-analyses of trial data
Enables combining of trial data
with other data for novel
investigations

) ] ] Summary Results Reporting
Risultati aggregati * Provides “minimum results reporting set" for each trial
based on registered protocol information
= Structured data enable accurate search and retrieval
based on elements of study design

Prospective Registration
Info base su * Documents existence and enables tracking of ongoing and completed trials
protOCOllO + Allows verification of key protocol information and tracking of changes

* Provides survey of research landscape (e.g., by topic or across the clinical research enterprise

ISTITUTO DI RICERCHE Fig 2. Schematic depicting the functions of the three kev components of the TRS.
FARMACOLOGICHE

MARIO NEGRI - IRCCS

Zarin et al 2016 PloS Med



Dati individuali

A
Set dl dati relativi ai Singoli et — / Individual Participant Data Aggregated Data
partecipanti a uno studio - o4 /
clinico (dati su variabili socio-  § V4
demografiche, cliniche, = v 4
misurazione di esiti, ecc.) alla g 4./
base dei risultati aggregati "Mm |

Uncoded Abstracted Coded Computerized Edited/  Analyzable Analyzed/
cleaned Summary

Data Type

FARMACOLOGICHE
MARIO NEGRI - IRCCS

ISTITUTO DI RICERCHE
\l Zarin Plos Med 2013



Cosa aggiunge l’accesso ai dati individuali

= Trasparenza e fiducia nella ricerca

= Analisi indipendenti dei risultati originali

= Valutazione di ipotesi secondarie o alternative

= Supporto alla definizione di nuove ipotesi di ricerca

= Sviluppo e validazione di approcci statistici

= Contestualizzazione dei risultati (meta-analisi di dati individuali)
= Stimolo alla collaborazione

= Maggiore garanzie di qualita dei dati

= Riduzione reporting bias

ISTITUTO DI RICERCHE
< FARMACOLOGICHE
MARIO NEGRI - IRCCS



Ostacoli e preoccupazioni

= Uso improprio
= |[nterpretazione scorretta dei dati ("data-dredging®, analisi multiple)

= Tempo e costi per preparazione dataset, meta-dati, archiviazione e
mantenimento

= Protezione proprieta intellettuale
= Divulgazione informazioni commercialmente sensibili
= Rispetto privacy e rischio di re-identificazione

= | imiti del consenso informato

ISTITUTO DI RICERCHE

< FARMACOLOGICHE

MARIO NEGRI - IRCCS



Diversi piani di discussione

Promotion, incentives,
resources

Making data

Metadata to promote discoverability o Explicit broad consent to

o1 sharing and re-use

Discoverability Consent for
& metadata data sharing

P10 P2

= Access to data and data Clinical

objects trial data De-identification
= Data repositories and Data e Protection of pseudo-

data sharing platform >haring P | anonymised data

P8, P9 P3

= As open as possible, as closed as Data structured, described

necessary to protect privacy and ggﬁ;‘g;m‘j:t nzmd and formatted in standard
reduce misuse of access Sandares ways to promote inter-

= Explicit, reproducible, and Ps, P6, P7 = operability

transparent process

ISTITUTO DI RICERCHE
“ Al e Ohmann et al BMJ Open 2018
MARIO NEGRI - IRCCS www.corbel-project.eu/home.html



Esempi (storici)

Acupuncture for chronic headache in primary care: large,

pragmatic, randomised trial

Andrew | Vickers, Rebecca W Rees, Catherine E Zollman, Rob McCarney, Claire Smith, Nadia Ellis, Peter Fisher,

Robbert Van Haselen

Aoty ot

af

26 randomised wrials of

1 that, although existing evi-

A veweant  Cocbwenre  veades
B15 x = | headache frequency pack 2
A B T R - YO R - N A N VRN N T
1 Variable name Variable description
2 id Patient ID code
3 |age Age General terminological note
4 zex Sex Patients were sent five "packs”
5 |migraine Migraine Pack one: Baseline: headache and medication diary; SF36
6 | chronicity Chronicity Pack two: Three months: headache and medication diary, SF36 and rescource use
7 |acupuncturist acupuncturist id code Pack three: Six months: resource use
8 date randomized Pack four: MNine months: resource use
9 | practice_id GP practice id Pack five: One year headache and medication diary, SF36 and resource use
10 group 0 is contral, 1 is acupuncture The variables are therefore coded 1-5
11 Ipki severity score pack] (baseline) This depends on the pack from which the data were derived
12 pk2 severity score pack? (posttreatment) For example, "gen1" is general health on SF36 for pack 1, ie. Baseline score
13 | pk5 severity score packs (one year followup) "gen5" is the one-year SF36 score for general health.
14 headache frequency pack] (baseline}
15 |2 headache frequency pack 2 1
16 5 headache frequency packs
17 | pft Pack 1 (baseline) SF36 physical functioning
18 rp1 Pack 1 (baseline) SF36 role limitation physical
13 irled Pack 1 (baseline} SF36 role limitation emotional
20 (ef Pack 1 (baseline) SF36 energy fatigue
21 jewb Pack 1 (baseline) SF36 emotional well being
22 sf Pack 1 (baseline} SF36 social functioning
23 pl Pack 1 (baseline) SF36 pain
24 'gen Pack 1 (baseline) SF36 general health
25 hct Pack 1 (baseline) SF36 health change
26 | pf2 Pack 2 SF36 physical functioning
27 |rlp2 Pack 2 SF36 role limitation physical
28 rle2 Pack 2 5F36 role limitation emotional
“ ISTITUTO DI mc%%é‘iﬁw Ea‘:‘:i— EEE snergy faf'g'“?l .
FARMACOLOGICHE I_.. e _ﬂ:r" Y -Clmﬂ inna -|IID ﬂl_fJ.Cl.__ T .
MARIO NEGRI - IRCCS -l Desacrintion of data set | Description of variables .~ Data %1 TEL ] e | I

puncture, the quality and
wincing” The review identi-
Jarge scale studies 1o assess
ess of acupunciure under
National Coordinating Cen-
nt commissioned us to con-
TN9 63370 34), Our aim was

. : 8 Ll i a

Vickers BMJ 2004




treeBIRD

Bank of Injury and
Emergency Research Data

FAQ Data Sharing Available Trials Search Login / Register Contact

Trial downloads (requires login to view) :

C RAS CRASH_ data-1.csv

Comical Randomaion of an ATt btinetitc Data Dictionary_CRASH_data.docx
i rm—— o & | Data_Dictionary_CRASH_datal.pdf

Insttute name: London School of

Uploaded by: enphlbar ;rlal,t‘ﬁpsflt?: sh.lsh k
Date posted: 22 Jun 2011 PR/ A, el

Contact email:
CTU@Lshtm.ac.uk

Contact phone:
+44{0)20 7299 4684
Trial publications:
CRA CRASH trnial collaborators. Effect of intravencous corticosteroids on death within 14 days in 10008 adults with clinically significant head injury (MRC CRASH
trial): randomised placebo-controlled trial. Lancet 2004; 364: 1321-28

CRASH trial collaborators. Final results of MRC CRASH, a randomised placebo-controlled trial of intravenous corticosteroid in adults with head injury -
outcomes at 6 months. Lancet May 2005 published on-line DOT;10.1016/50140-6736(05)66552-X

Link: Chck here to view trial

Link{ Click here to view tnal

ISTITUTO DI RICERCHE
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DRYAD About ~ For researchers ~ For organizations ~ Contactus Login Sign up

Perioperative med

Open expanding the role

To cite: Hale AR,

clinic pharmacist i
randomised contrc

= i ive madisrastinmn manamamands g
Data from: Perioperativ = * I

expanding the role of 1l Flles in this package

in a single centre, rand Content in the Dryad Digital Repository is offered "as is." By downloading files, you agree to the Dryad
Terms of Service, To the extent possible under law, the authors have waived all copyright and related or

collaborative prescribit
P neighboring rights 1o this data.

Hale AR, Coombes ID, Stoke
Missen L

Title PAC dataset
collaborative presc 0uePuished Jues 2018 poynicaged 54 times
DO hitp:idx donomli05061d  pegeription Data collected in pre admission clinic, analysed using SPSS and access
AR Hale," | D Coombes.? J Stokes,® D McDougall," K Whitfield* E M databases, amalgamated in to Excet spreadsheet
L Nissen® Download PAC dataset xls (813.9 Kb)
Details View File Details
ABSTRACT

Coombes ID, Stokes J, etal.  Opjectives: Cument evidence to support non-medical

Parioperative medication
management: expanding the
mle of the preadmission
clinic pharmacist in a single

prescribing is predominantly qualitative, with little
evaluation of accuracy, safety and appropriateness.
Our aim was to evaluate a new model of service for the

contre. randomisad controlled  AUStialia healthcare system, of inpatient medication

trial of collaborative

prescribing by a pharmacist in an elective surgery

prescribing. BMJ Open preadmission clinic (PAC) against usual care, using an

M1 FaNNINDT

N\

andaread narfarmance framernrl

ISTITUTO DI RICERCHE
FARMACOLOGICHE
MARIO NEGRI - IRCCS

ARTICLE SUMMARY

Article focus =
= A doctor—pharmacist collabo
model provides as least as higl

as usual care, with regard t . .
appropriateness, effectiveness Hale AR, Coombes ID, Stokes J, McDougall D, Whitfield K. Maycock E, Nissen L (2013)

consumer participation. Perioperative medication management: expanding the role of the preadmission clinic
e e pharmacist in a single centre, randomised controlled trial of collaborative prescribing. BM.J
Open 3(7). e003027 . hitp/idx doi org/10.1136/bmjopen-2013-003027

When using this data, please cite the original publication:

Additionally, please cite the Dryad data package:

Hale AR, Coombes |D; Stokes J, McDougall D, Whitfield K, Maycock E, Nissen L (2013) Data
from. Perioperative medication management expanding the role of the preadmission clinic
pharmacist in & single cenire, randomised controlled trial of collaborative prescribing. Dryad
Digital Repository. hitp.//dx dol org/10.5061/dryad 81irt




Esempi (attuali): piattaforme per data sharing

the

YOD o REQUEST ~ TRIALS METRICS ~
i y

PRIOJECT

Anyone, anywhere in the world should have free,
unhindered access to not just my research, but to

the research of every great and enquiring mind
across the spectrum of human understanding.

Stephen Hawking

Our Mission Our Model Home About Members News &Events Resources Portals LOGIN
y Open Data Access (YODA) The YODA Project seeks mutually beneficial

partnerships with Data Partners, promoting

independer onsible conduct of earch,
good s

knowledge in the bestinterest of society. To

A global clinical research data
sharing platform

The Vivli team is dedicated to helping researchers share.and access data

Hithere .
.0 o ‘q'? How canwe help out today?
SEARCH FOR STUDIES SUBMIT YOUR STUDY (I ; 8 el

from clinical trialsto advance sciefice.

srens
°.% %

ISTITUTO DI RICERCHE
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Sempre piu discusso e richiesto

* Finanziatori dellaricerca

= Editori scientifici

= Enti regolatori e decisionali
" I[ndustria

= Societa civile, pazienti

Johnson Clin Epidem 2023
L, [ ISTITUTO DI RICERCHE
NI FarRMAcoLoGICHE Colombo BMJ Open 2019

@ MARIO NEGRI - IRCCS



INTERNATIONAL COMMITTEE of
MEDICAL JOURNAL EDITORS

ICMJE

2. Data Sharing

The ICMJE's data sharing statement policy is detailed in an editorial (see Updates and |

1. As of 1 July 2018 manuscripts submitted to ICMJE journals that report the resultg
data sharing statement as described below.
2. Clinical trials that begin enrolling participants on or after 1 January 2019 must ing
trial's registration. The ICMJE's policy regarding trial registration is explained abq
changes after registration this should be reflected in the statement submitted and
and updated in the registry record.

Data sharing statements must indicate the following: whether individual deidentified parf
dictionaries) will be shared (“undecided” is not an acceptable answer); what data in part|
additional, related documents will be available (e.g., study protocol, statistical analysis p
become available and for how long; by what access criteria data will be shared (includin
analyses, and by what mechanism). lllustrative examples of data sharing statements tha
requirements are provided in the Table.

ISTITUTO DI RICERCHE
FARMACOLOGICHE

=4

Example 1 Example 2 Example 3 Example 4
Will individual participant Yes Yes Yes No
data be available
(including data
dictionaries)?
What data in particular Alll of the individual Individual participant data Individual participant data that Not available
will be shared? participant data collected that underlie the results underlie the results
during the trial, after reported in this article, reported in this article, after
deidentification. after deidentification deidentification (text, tables,
(text, tables, figures, figures, and appendices).
and appendices).
What other documents Study Protocol, Statistical Study Protocol, Statistical Study Protocol Not available
will be available? Analysis Plan, Informed Analysis Plan, Analytic
Consent Form, Clinical Code
Study Report, Analytic
Code
When will data be Immediately following Beginning 3 months and Beginning 9 months and Not applicable

available (start and end
dates)?

With whom?

For what types of
analyses?

By what mechanism will
data be made
available?

publication. No end date.

Anyone who wishes to access
the data.

Any purpose.

Data are available indefinitely
at (Link to be included).

ending 5 years
following article
publication.
Researchers who provide
a methodologically
sound proposal.

To achieve aims in the
approved proposal.

Proposals should be
directed to xx@yyy. To
gain access, data
requestors will need to
sign a data access
agreement. Data are
available for 5 years ata
third party website (Link
to be included).

ending 36 months following
article publication.

Investigators whose proposed
use of the data has been
approved by an
independent review
committee (“learned
intermediary”) identified for
this purpose.

For individual participant data
meta-analysis.

Proposals may be submitted
up to 36 months following
article publication. After 36
months the data will be
available in our University's
data warehouse but without
investigator support other
than deposited metadata.
Information regarding
submitting proposals and
accessing data may be
found at (Link to be
provided).

Not applicable

Not applicable

Not applicable

* These examples are meant to illustrate a range of, but not all, data sharing options.

MARIO NEGRI - IRCCS




Ma poi si fa?

Figure 1. Declared Clinical Trial Data Sharing in 3 Leading Medical Journals e e e e e
Il industry [l Nonindustry NIH  [] Nonindustry non-NIH [ _] Mixed M SRS e Rac ML SR
[A] Prevalence by funder [B] Prevalence by journal
100+ 1004
Articles declaring to make IPD available
80+ -l- 80 {
2 _I_ .
=] o
£ £
60 5 60-
w w Articles declaring
o o
o =
o o
B 0 3 0
= 5
o ]
(=] (=]
20- 20- ks im0
0- 0-
Industry  Nonindustry Nonindustry Mixed Lancet NEM JAMA
NIH non-NIH Journal
Funder gype Articles providing |PD publicly avallable for others to use
ENENNEEEENNEENEEE NS NENEEEEE EEENSNEESSNNENENNENENEESN __.Ji

“ ISTITUTO DI RICERCHE
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Ma poi si fa?

In 2013, we required authors of drug
and device trials published in the
Jjournal to agree to share relevant trial
data on reasonable request.

In 2015, this requirement was extended
to all clinicaltrials published in the
Jjournal. Sadly, not all authors honoured
this promise, and sharing of trial data
remains disappointingly low

Itis time for the next step.

From 1 May 2024, The BMJ will require
authors of all submitted trials to post
relevant trial data in an enduring,
publicly accessible repository such as
Vivli before publication.

ISTITUTO DI RICERCHE
FARMACOLOGICHE
MARIO NEGRI - IRCCS

Editorials

Mandatory data and code sharing for research published by The BM/
BMJ 2024 ;384 doi: https://doi.org/10.1136/bmj.q324 (Published 05 March 2024)
Cite this as: BM/ 2024;384:q324

Article Related content Metrics Responses

Elizabeth Loder, head of research,Helen Macdonald, publication ethics and integrity editor, Theodora Bloom, executive editor,
Kamran Abbasi, editor in chief

Author affiliations v

Correspondence to: E Loder eloder@bmj.com

New policy requires authors to share analytic codes from all studies and data from all trials




10 regole (non semplici) per il data sharing

1. rispetta le norme e irequisiti legali e regolatori relativi alla
protezione dei dati personali

BEFORE

2. pianifica la condivisione dati gia nella richiesta fondi THE TRIAL
3. dichiara Uintenzione a condividere i dati durante la registrazione o

dello studio

AFTER
| THE TRIAL I © Comply with regulations / Rule 1
o Determine a method of data access / Rule 5

o Minimise risks associated with privacy issues / Rule 9

4. coinvolgiipartecipanti allo studio e le loro rappresentanze

o Require data re-users to adopt the best reproducible
research practices / Rule 10

o Require data re-users to adopt the best reproducible
research practices / Rule 10

5. definisciiprocessi e le metodologie della condivisione e
dell’accesso

6. ricordati che oltre ai dati devi condividere altri elementi (codici,
glossari, meta-dati...)

7. non lavorare da solo, fatti aiutare!
8. prepara un data management plan che comprenda la condivisione
9. cercadi minimizzare irischi

10. punta all’eccellenza Pellen et al. PLoS Comput Biol 2023



“If sharing clinical trial data seems difficult sharing clinical
data for secondary re-use seems impossible”

ISTITUTO DI RICERCHE
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Data sharing e ri-uso di dati clinici

ISTITUTO DI RICERCHE
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MARIO NEGRI - IRCCS

Maria Panagiotopoulou ([

Sharing sensitive data in life sciences: an overview of
centralized and federated approaches

Maria A. Rujano’, Jan-Willem Boiten?, Christian Ohmann’, Steve Canham®, Sergio Contrino’, Romain David?, Jonathan Ewbank?,
Claudia Filippone®, Claire Connellan®, Ilse Custers?, Rick van Nuland?, Michaela Th. Mayrhofer®, Petr Holub*, Eva Garcia Alvarez®,
Emmanuel Bacry®, Nigel Hughes®, Mallory A. Freeberg’, Birgit Schaffhauser®, Harald Wagener®, Alex Sanchez-Pla'?, Guido Bertolini*?,

A Centralized data sharing

Healthcare Pharma

Federated data sharing

- S X
o ©
== [—=—="]
¥ v o
Central Coordinating
Hub

fo- = 5O,

\
7/
)]
2

Healthcare

Rujano Briefings in
Bioinformatics 2024



Grazie!

rita.banzi@marionegri.it

Ask important questions...
...answer them reliably

The objective is the patient,
the goal is his benefit

Yusuf S, Collins R, Peto R.
Why do we need some large, simple randomized trials? Stat Med 1984, 3: 409-420

OPEN ACCESS EQUITY, DIVERSITY,
INCLUSION

OPEN EDUCATIONAL
RESOURCES OPEN DATA

OPEN SOURCE l CITIZEN SCIENCE

What do we mean when we talk about Open Science?
Image courtesy of Robin Champleux




