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REAL WORLD EVIDENCE
& DIGITAL HEALTHCARE

Why it matters

Focus areas

« Develop data-driven hypotheses
for research and support to clinical
practice

e Optimize costs and performance of
clinical trial by integrating evidence
from observational studies

Standard framework for: architecture,
process, roles & responsibilities)

Compliance to privacy & ethical standard
Data Quality and Process Traceability

Co-design with industry & research
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GEMELLI GENERATOR REAL WORLD DATA
RESEARCH FACILITY

Soluzioni Digitali, Data
Analytics e Al per Healthcare

Sandobox e piattaforme per studi pjattaforme digitali di supporto a
multicentrici (federated learning)  paziente e nuovi modelli di cura

Leverage

Modelli dati integrati — — — - -
focalizzati sulle patologie e - SARSCOV-19 [ DATAMART |~ SEPSI -] STROKE -] LUPUS
sul paziente (‘Data Mart’) U DATAMART U ONCOLOGICI ‘ DATAMART ‘ DATAMART ‘ DATAMART

1 Anonimizzazione e i P :

DATI GENOMICI

ena b I e new : ; : SISTEMI IT E DATA WAREOUSE REAL WORLD DATA DAL MONITORAGGIO E SUPPORTO
Altri repository di ricerca POLICLINICO GEMELLI PAZIENTI BASATO SU PIATTAFORME DIGITALI

insights in clinical
research and
practice

GENERATOR RWE INFRASTRUCTURE
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Mission: exploit the
full potential of

within
Digital Health
landscape and

develop

with full
ethical, technical
and regulatory
credentials.
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PRELIMINARY
RESEARCH QUESTION

DISEASE AREAS, FOCUS
AND GOALS, PRELIMINARY
INCLUSION CRITERIA, ...

SECONDARY DATA

PRODUCT FOCUS

o COLLABORATIVE
APPROACH

CONTRACTING

FINALIZATION OF PROJECT
DELIVERABLES, TIMELINE
ECONOMICS, IP MANAGEMENT,
GENERAL T&CS
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FEASIBILITY ANALYSIS

VOLUMES, OUTCOMES,
BIOMARKERS, BUDGETING AND
TIMELINE DISCUSSION

ETHICS AND DATA

COMPLIANCE VALIDATION
ACCORDINGLY WITH GDPR,
AGREEMENT ON MEANS
AND GOALS, PROTOCOL
PREPARATION
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HOW TO UNLOCK RWD VALUE

Challenges What is needed

d A vast amount of data » An adequate data management system

0 Data heterogeneity » Data quality solutions

0 Data silos » Analytical techniques to handle sensitive data
O Data privacy » Advanced analytics

0 Know-how » High-computing performance

» Open source integration
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THE IMPORTANCE OF HAVING AN ALL-IN-ONE SOLUTION
HOW SAS DELIVERS

F [§ StartPage {' CitiesPerSegmentPointspy x  +

Improve efficiency ® | Gcony]

2 Run V] ® B Copy to My Snippets
Code

# count cities within 10 miles of a road segment
from geopy import distance

import geopandas proc pythen;

# read in NC Cities and Traffic datasets into dataframe S‘L’Ibml'-_'l
nc_cities = SAS.sd2df(_inputl) HHEHE begin F‘}":hDﬂ CDde:

nc_traffic = SAS.sd2df(_input2) . - "
print{"hello from python!")
endsubmit;

citycounts_per_point = [] 4] ‘quit;

for indexl, rowl in traffic, = ot s
@ p i"l' S I A Jupyter CAS from Python within Jupyter Notebook
. y_count = @ = 0 Rto-CASR
road_segment_coord = (rowl| : , ) d | Ste-LAs.
n C re a Se CO a O ra I O n : File Edit View Insert Cell Kemel Widgets Help §
o3 i o Source on Save | 4
5 or index2, row2 in nc citi m || 4| 3¢ @& B/ 4| % [MRun | B C » | code |
city coord = (row2['y'
dist = distance.distanc Connect to the Viya server
if dist <= 10:
city count #=1

citycounts_per_segment = []

R code for conne

Load SWAT Tlibrary
Tibrary('swat")

Usethe cas function from the swat library to establish the connec

citycounts_per_point.appenc
In 5 = swat.CAS('sasserver.demo.sas.com’, 8777
s.sessionlame(name="Python-and-Viya")

5et up connection
5 <- CAS('sasserver.de

nc_traffic['num_cities_near_poi

SAS.df2sd(nc_traffic, _outputl) s.loadactionset(actionset="regression')

Yo el Shown B B

Effectively manage RWD & Analytics Assets
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USE CASE: DESIGN OF CLINICAL TRIAL

Principal Investigator: Dr. A. Orlandi

FOCUS: patient identification and selection criteria

Step 1. automated procedures to
filter patients on first-level inclusion
/ exclusion criteria

Step 2: Al-based rules for composite

clinical parameters (example: subtype)

Step 3: provide clinical research team
with actionable information

TECHNICAL SOLUTION
Specialized Al engines (“SEARCH" BOTs) that automatically crawl

into the different domains of Breast DATA MART

Diagnosis BOT Comorbidities BOT
5
b
Drug Terapy BOT Radiology BOT
s
;] =N

ll-"r o

Natural language understanding on free text medical
reports + rule engines co-designed with clinical team

User-oriented data visualization and drill-down tools to
analyze patient history in depth

Clinical research beyond tomorrow
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USE CASE: DESIGN OF CLINICAL TRIAL

FOCUS: patient identification and selection criteria

USE CASE

Key Inclusion/Exclusion Criteria
« History og low HER2 expression CHEJS?S:;:&F;EE,MEN
« Refactory endocrine therapy
(HR+HR — Cohort)
 Has been treated with al least 1 or
most 2 prior lines of chemoterapy in
current or metastatic setting
 Never previously treated with anti- 200 BISIARIER
. HORMONAL THERAPY
HER2 therapy (never previously
HER2-positive)
 Presence of at least 1 measurable 99 HIGHLIGHTED
lesion according to m RECIST vl.1 PATIENTS
* No historyof myocardial infection in
the last 6 month
* No history of interstitial lung disease
« No clinically active central nervous Recruitment timeline 2 years / 1 patient selected

system metastases Screening based on Al-tool: 4 weeks
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USE CASE: DESIGN OF CLINICAL TRIAL

FOCUS: patient identification and selection criteria

IMMUNOQISTOCHIMICA

2
o' .
Temporal Filter
Recert Patients
. Histological Sample Origin
- HISSING NON APPLICABLE TRIPLE NEGATIVE
Color godlng . BIOPSIA CITOLOGICO FISH
+ Patient matchig
L]
Drill-down . . ) . \ Date Data Origin Text Type
- Kid
* In depth medical report 04/12/2013 BIOPSIA NOTE_ESAME
02/02/2017 BIOPSIA DIAGNOS!
0322019 0 1 &5 0
nno2019 15
Moot 2 3y ® 0
I_—_——I
w20ty 100
IMMUNOISTOC
tee20t9 2. 0 & 1 2/12/2 DIAG
I I 1 013 | MicA DIAGNOSI
060%/201% 5 5

Text

REFERTO AGGIUNTIVO (Eé) E-CADERINA:NEGATIVA
(COMPATIBILE CON TIPO LOBULARE)

FRUSTOLO AGOBIOPTICO DELLA LUNGHEZZA DI
CIRCACM 2.4 ESTESAMENTE SEDE DI
INFILTRAZIONE CARCINOMATOSA AD OPERA DI
ELEMENTI DI PICCOLA TAGLIA CON ASPETTO
MORFOLOGICO E PATTERN DI CRESCITA NON
CONTRASTANTE CON ISTOTIPO LOBULARE (VEDASI
NS PRECEDENTI ESAMI N713-B-27370 E 13-B-27349).
GLI ELEMENTI NEOPLASTICI SONO RISULTATI CK7
ED ER POSITIVI. NEGATIVE LE
IMMUNOCOLORAZIONI PER MAMMOGLOBINA,
GCDFP15, PR ED HER2. FOCALE POSITIVITA PER
ANDROGENQ RECETTORE. SI RIMANDA AD ESAME
N?2017-P-0155 PER CARATTERIZZAZIONE
BIOPATOLOGICA.

GIUNGONO N7 1 FETTE IN BIANCO SU COLLA PER
DETERMINAZIONI IMMUNISTOCHIMICHE INDICATE
IN GESTIONE COLORAZIONI.

A, C, D.TESSUTI ESENTI DA LOCALIZZAZIONE
NEOPLASTICA. B. MASTOPATIA FIBROSA CON
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KEY TAKEAWAYS / DISCUSSION POINTS

« Systemic approach to RWE generation is gaining
traction and expanded use

 Cross-competence teams and agile methods are
critical success factors

« Co-design clinical research / industry / tech partners
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