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Chi sono

RECAPITI

Mail — smarceglia@units.it
Skype - saramarceglia
Tel — 040-558 3450

INTERESSI DI RICERCA

INFORMATICA SANITARIA

* Integrated care

 Mobile Apps for medicine and healthcare

NEUROMODULAZIONE

* Neurofisiologia dei gangli della base

* Dispositivi di neuromodulazione invasiva e non
invasiva




RESEARCH AREA 1: NEUROPHYSIOLOGY AND NEUROMODULATION DEVICES

INVASIVE NEUROMODIULATION:
« Deep Brain Stimulation (DBS) for Parkinson’s Disease

Adaptive Deep Brain Stimulation (aDBS
and other neurological and neuropsychiatric disorders P P ( )

« Therapy optimization and mechanisms of action
understanding through local field potential anslysis

Local Field Potential (LFP) recordings

). / Neuronal
7547, = ---population
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New stimulation LFP analysis
parameters extraction

Synchronous presynaptic and postsynaptic activity of
neuronal populations - deep EEG



RESEARCH AREA 1: NEUROPHYSIOLOGY AND NEUROMODULATION
DEVICES

Standard DBS Adaptive DBS

(2V, 130Hz, 60us) (0-2V, 130Hz, 60us)




RESEARCH AREA 1: NEUROPHYSIOLOGY AND

NEUROMODULATION DEVICES

NON-INVASIVE NEUROMODIULATION \
« Transcranial Direct Current Stimulation (tDCS) . =
for depression, pain, and post-stroke
rehabilitation.

« Development of portable devices that can be
configured by the neurologist and used by the
patients at home

L ‘ \ '. tDCS clectrode
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RESEARCH AREA 2: mHEALTH AND INTEGRATED HEALTH

THE ESSENTIAL HEADUNE DA A YOU NEED TO UNDERSTAND MOBILE, INTERNET, AND SOOAL MEDIA USE
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" Hootsuite

More than half of the worldwide population uses social media




RESEARCH AREA 2: mHEALTH AND INTEGRATED HEALTH

N SELECT COUNTRIES " WHO REPORT SFENDING

WATCHNG MORE SHOWS & SPENDING LONGER SPENDING LONGER ON
FIDAS ON STREAMING SERVICES USING SOCIAL MEDIA MESSENGER SERVCES

24% 43% 42%

SPENDING MORE TIME SPENDING MORE TME RAYING CREATING AND
ON MOBLE NS COMMITER OR VIDEO GAMES UMOADING MDECS

@ @

335%

ON EACH ACTMTY DUE TO COVID. 19

USTENING TO MORE MUSIC
STREAMING SERCES

37 %

USTENING TO
MORE PODCASTS

15%

" Hootsuite




RESEARCH AREA 2: mHEALTH AND INTEGRATED HEALTH

27% of internet users and 20 percent of adults have tracked their weight,
diet, exercise routine, symptoms, or another health indicator online.
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RESEARCH AREA 2: mHEALTH AND INTEGRATED HEALTH

The number of devices
connected to the Internet
was 12.5 billion in 2010,

making the number of

connected devices per person

, ' >1 (1.84) for the first time in
Fitbit Charge HR salva la vita ad un history. Now they are 25
malato di cuore! billions

You can be 100 percent
identified, as an individual,
by your Fitbit data.
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\ 2‘— Hodei Technology helps hospitals use Google Glass

for surgical collaboration; rural telemedicine

Dignity Health using Google Glass to improve
clinical efficiency
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RESEARCH AREA 2: mHEALTH AND INTEGRATED HEALTH

CONTENT
RELIABILITY

INAPPROPRIATE
USE

DATA SECURITY




RESEARCH AREA 2: mHEALTH AND INTEGRATED HEALTH
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Although much work has been done on patient’s access to EHRs, transfer of information
from mHealth Apps to EHR systems is still low.

We are studying a standards-based architecture that can be adopted by mHealth Apps to
exchange information with EHRs to support better quality of care.



RESEARCH AREA 2: mHEALTH AND INTEGRATED HEALTH
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PROGETTI IN CORSO E POSSIBILI TESI

AREA DELLA NEUROMODULAZIONE

e EEG pediatrico: identificazione di indici quantitativi per la valutazione dello stato di crescita del
neonato

e LFP nella Malattia di Parkinson e DBS adatattiva: identificazione di algoritmi di retroazione e biomarker
e tDCS e sport: valutazione dell’effetto della stimolazione in boxeure pesisti professionisti

e tDCS e cefalea: I'utilizzo della termografia come strumento di identificazione del sito di stimolazione
ottimale

AREA DEL eHEALTH

e JAME: Sistema indossabile per il controllo del tremore

e Telemonitoraggio dei pazienti con Malattia di Parkinson: sviluppo di un’applicazione mobile per la
getsione ottimale dello stato clinico

e Nutrigenomica e sistemi di supporto alla decisione: definizione di algoritmi per |la valutazione della
dieta

e |BM Watson e Al per la medicina: primi esperimenti di applicazione in ambito odontoiatrico



INFORMATICA MEDICA

Che co



Informatica Medica (Medical Informatics)

Morris F. Collen, 1977 (preliminary announcement for the Third World Conference on Medical Informatics, Medinfo 80, 1977)
Medical informatics is the application of computer technology to all fields of medicine — medical care,
medical teaching, and medical research.

Jan H. Van Bemmel , 1984 (Van Bemmel, J.H. The structure of medical informatics. Medical Informatics, 9 (1984), p. 175)
Medical informatics comprises the theoretical and practical aspects of information processing and
communication, based on knowledge and experience derived from processes in medical and health care.

M.S. Blois and Edward H. Shortliffe, 1990
Medical informatics is the rapidly developing scientific field that deals with the storage, retrieval, and
optimal use of biomedical information, data, and knowledge for problem solving and decision making.

British Medical Informatics Society
... the understanding, skills, and tools that enable the sharing and use of information to deliver healthcare and

promote health.... the place where health, information and computer sciences, psychology, epidemiology,
and engineering intersect



World Health Organization (WHO)
eHealth is the use of information and communication technologies (ICT) for health.

Mitchell, 1999
A new term needed to describe the combined use of electronic communication and information technology
in the health sector.

Medical Business News, 2000
E-Health is a convergence between the Internet and the health care industry to provide consumers with a
wide variety of information relating to the health care field

Eysenbach, 2001

e-health is an emerging field in the intersection of medical informatics, public health and business, referring
to health services and information delivered or enhanced through the Internet and related technologies. In a
broader sense, the term characterizes not only a technical development, but also a state-of-mind, a way of
thinking, an attitude, and a commitment for networked, global thinking, to improve health care locally,
regionally, and worldwide by using information and communication technology.



Informatica medica

INFORMATICA MEDICA =

Insieme di conoscenze, metodi e teorie che si focalizzano
sull’uso efficace delle INFORMAZIONI e della CONOSCENZA al
fine di migliorare la qualita, la sicurezza e il rapporto costo-
efficacia della cura dei pazienti e piu in generale della salute
degli individui e della popolazione




Milestones: Ledley and Lusted 1959

> Science. 1959 Jul 3:130(3366):9-21. doi: 10.1126/science.130.3366.9.

Reasoning foundations of medical diagnosis;
symbolic logic, probability, and value theory aid our
understanding of how physicians reason

RS LEDLEY, L B LUSTED

PMID: 13668531 DOI: 10.1126/science.130.3366.9

Considerato il primo lavoro che sancisce I'ingress
dell’informatica in medicina



Milestones: decision support systems

* Early 60s = experimental prototypes

* Two advisory systems from the 1970s are the pioneers:
 deDombal’s system for diagnosis of abdominal pain (de Dombal et al., 1972)
» Shortliffe’s MYCIN system for selection of antibiotic therapy (Shortliffe, 1976)

Rule507
IF: 1) The infection that requires therapy is meningitis,
2) Organisms were not seen on the stain of the culture,
3) The type of infection is bacterial,
4) The patient does not have a head injury defect, and
5) The age of the patient is between 15 years and 55 years

THEN: The organisms that might be causing the infection are
diplococcus-pneumoniae and neisseria-meningitidis

Figure 20.1. A typical rule from the MYCIN system. Rules are conditional statements that indi-
cate what conclusions can be reached or actions taken if a specified set of conditions is found to
be true. In this rule, MYCIN is able to conclude probable bacterial causes of infection if the five
conditions in the premise are all found to be true for a specific patient. Not shown are the meas-
ures of uncertainty that are also associated with inference in the MYCIN system.



Today...

https://www.youtube.com/watch?v=338CIHIVi7A
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Milestones: Electronic Health Records

* Mid 60s = EHR systems were known as clinical information systems.
First attempts by Academia and early vendors

e 1968 > COSTAR — Computer Stored Ambulatory
Record (Massachusetts General Hospital)

* HELP — Health Evaluation through Logical Processing (University of
Utah and 3M)

e 70s = VistA and CPRS (Computerized Patient Record System ) —
Veteran’s Administration



Milestones: standards, terminologies and information retrieval

* 1988 = First version of HL7

* 1986 > NLM started UMLS project (harmonization of
medical terminologies)

* 80s =2 NLM started projects on information retrieval from
bibliographic databases



Milestones: the human genome project

* Human Genome Project to sequence human genome began in 1988

* In 2001, NIH-based project published “first draft” simultaneously with
private effort from Craig Venter of Celera Genomics

* Project “completed” in 2003

* Sequencing of more humans increased understanding of genomic
variation and complexity




Milestones: big data, mHealth, health 10T in healthcare
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Milestones: the COVID pandemic

New development: ‘Healing at a med RXiV OF rone
distance’—telemedicine and COVID-19 B
THE PREPRINT SERVER FOR HEALTH SCIENCES
Higor Leite, lan R. Hodgkinson & Thorsten Gruber Te I em Ed ICiNne services
To cite this article: Higor Leite, lan R. Hodgkinson & Thorsten Gruber (2020): New development: be ca m e c ru c I a I d u rl ng From Isolation to Coordination: How Can Telemedicine Help Combat the

‘Healing at a distance’—telemedicine and COVID-19, Public Money & Management, DOI: COVID-19 Outbreak?

10.1080/09540962.2020.1748855 C O _ 9 d . d
VI D 1 pa n e m Ic’ a n Yunkai Zhai, 2 Yichuan Wang, (&) Minhao Zhang, (2} Jody Hoffer Gittell, Shuai Jiang, Baozhan Chen,

To link to this article: https://doi.org/10.1080/09540962.2020.1748855

Fangfang Cui, Xianying He, Jie Zhao, (2 Xiaojun Wang

t h e i ra d (o) pt i on was doi: hteps://doi.org/10.1101/2020.02.20.20025957

This article is a preprint and has not been peer-reviewed [what does this mean?].
April 03,2020 SPECIAL EDITORIAL boosted It reports new medical research that has yet to be evaluated and so should not be

COVID-19 is catalyzing the adoption of teleneurology sed o guide clinieal practice.

Brad C. Klein, © Neil A. Busis

First published April 1, 2020, DOI: https://doi.org/10.1212/WNL.0000000000009494
368:m998 doi: 10.1136/bmj.m998 (Published 12 March 2020) Page 10f 2 L,
& FULL PDF 6 CITATION & PERMISSIONS p
M) Check forupdates  [Am]) 3 Downloads 1 -
# MAKE COMMENT ® SEE COMMENTS A8 ‘ 3z \ \ 0
EDITORIALS The NEW ENGLAND JOURNAL of MEDICINE
=
Vid ; _ Virtually Perfect? Telemedicine for Covid-19
ideo (_:o_nSL_II_tatlons for covid-19 Judd E. Hollander, M.D., and Brendan G. Carr, M.D.
An opportunity in a crisis?
Trisha Greenhalgh professor', Joe Wherton researcher', Sara Shaw associate professor', Clare
Vol. m No.m wm 2020 Jowrnal of Pain and Symptom Management 1

COVID-19 for Fast Track Publication

Telemedicine i the Time of Coronavirus Keep Calm and Log On: Telemedicine for COVID-19 Pandemic Response

Brook Calton, MD, MHS, Nauzley Abedini, MD, MSc, and Michael Fratkin, MD Ameet Doshi, MD, MBA*, Yonatan Platt, MD, John R Dressen, MHA,
Division of Palliative Medicine (B.C., N.A.), Department of Medicine, University of California, San Francisco (UCSF), San Francisco, Benji K Mathews, MD, FACP, SFHM, Jerome C Siy, MD, MHA, SFHM
Califarnia; and ResolutionCare (M.E ), Eureka, California, USA

Department of Hospital Medicine, HealthPartners, Bloomington, Minnesota.



Un po’ di terminologia

Imaging Research
[ Informatics \ / Informatics \
{Clinical field} Consumer Health
Informatics Informatics
ey
. . Medical or Clinical Public Health

Bioinformatics . :

(cellular and molecular) Informatics Informatics
(person) (population)
Biomedical and Health
Legal Informatics Informatics Chemoinformatics

Informatics = People + Information + Technology

(Hersh, 2009; adapted from Shortliffe, 2006)



Un po’ di terminologia

* Health information management (HIM) — discipline historically
focused on management of medical records

* Telemedicine — provision of healthcare when participants separated
by time and/or distance

* Telehealth — pursuit of health when separated by time and/or
distance

e mHealth — use of mobile devices for health

* Digital health — broad term for IT-related aspects of health and
healthcare



Un po’ di terminologia

* Evidence-based medicine (EBM) — the application of the best
scientific evidence in medical decision-making

 Evidence-based practice (EBP) — the application of EBM in clinical
practice

* Comparative effectiveness research (CER) — research that compares
one or more diagnostic or treatment options to evaluate
effectiveness, safety or outcomes (also called patient-centered
outcomes research)

* Information retrieval (also known as search, part of larger knowledge
management) — the field devoted to searching (mostly text, mostly
knowledge-based information)



Un po’ di terminologia

* Health information exchange (HIE) — exchange of health information
across traditional business and other boundaries (a verb)

* Translational research — classically, the translation of basic research
into clinical applicability (“bench to bedside”), but also from
controlled settings to community and population (Woolf, 2008)

* Precision medicine (IOM, 2011; Collins, 2015) — clinical care tailored
to an individual’s characteristics, including their genome

* Clinical research informatics (CRI) is area of informatics applied to
clinical research (Richesson, 2019)

e e-Patients — Internet-enabled patients
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Molteplicita degli attori nel Sistema sanitario
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eHealth systems and tools
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eHealth systems and tools

Prevention

Diagnosis

Treatment and Rehabilitation

Diet monitoring
Exercise monitoring

Communication with healthcare
professionals

Citizens Educational tools Unsupervised symptom checkers
Personal Health Record | e-services for checking symptoms
(PHR) Health information websites/apps
Telemonitoring &
Sensors
) EnV1'ron.mental e-services for checking symptoms Drug tracking systems
Patients monitoring Telediagnosis tools I
. . . .. Telerehabilitation systems
Educational tools Portals for ranking/finding physicians Patient portals
Personal Health Record P
(PHR)
Drug tracking systems
. . Activity trackers Communication with healthcare Telerehabilitation systems
Family/Caregivers

Educational tools

professionals

Community support tools
Family Health Records

Healthcare Professionals and
hospitals/care centres

Risk assessment tools
Screening and
Telescreening
Decision Support
Systems

Electronic Health
Record (EHR)

Electronic Health Record (EHR)
Supervised Symptom checkers
Decision Support Systems

Domain Ontologies and Knowledge
representation systems

Hospital Information System
Reference databanks
Biosignal/Bioimage Databanks

Telecare systems

Computer Interpretable Guidelines (CIGs)
and Recommendations

Electronic Health Record (EHR)

Social care records and supporting systems
Reference databanks

Private/Public/insurance Payers

Insurance-provided
PHRs
Risk assessment

Health Information Systems

Telecare systems

Medical Students

Visual knowledgetools
Bioimage databanks
Online reference systems
Virtual environments

Researchers

Clinical report Forms (CRF)
Shared Databanks
Multicentre research platforms
Reference databanks
Crowdsourcing tools

Marceglia et al, 2016



eHealth systems tools

; Integrated
Electronic Electronic cgre
Case Report g:g; :Z pathways
Forms
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Strumenti informatici per le soluzioni eHealth

f Databases
Software

. . Data mining
engineering

Yo s @HEALTH - owomne

Internet Mobile *
protocols development
Telecom
Informatica Medica |



Strumenti dell’Informatica Medica a supporto del eHealth

Standard di : :

comunicazione dei
dati medici

W S5

Standard di
rappresentazione
dei dati medici

>

ntologie mediche

Dizionari elettronici
\ standard sematic;

Dispositivi medici
(regolamentazione)

OV

Drug references

.

Banche dati

eHEALTH

genomiche e basidi
conoscenza
Banche di ‘ Banche dati
biosegnali bibliografiche

Banche di
bioimmagini

* * Informatica Medica Il
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MATERIALE DIDATTICO

* Le slide delle lezioni saranno caricate sulla piattaforma Moodle prima
della lezione stessa

 Altro materiale didattico integrativo sara inserito sulla piattaforma
Moodle in corrispondenza dell'argomento trattato



SOFTWARE E SISTEMI UTILIZZATI DURANTE IL CORSO

* Durante il corso utilizzeremo alcuni applicativi/linguaggi di
programmazione:
* Modellazione dei processi: STARUML — https://staruml.io/download

* Linguaggio Python: ANACONDA e Spyder (disponibili le istruzioni di
installazione su Moodle)

* Programmazione Mobile: FLUTTER e Android Studio (disponibili le istruzioni di
installazione su Moodle)

e Consulteremo anche alcuni dizionari medici che richiedono una
registrazione:
* UMLS - Unified Medical Language System - https://uts.nIm.nih.gov/uts/



ESAME - INFORMATICA MEDICA I E 1l C.1.

* 'esame e relativo al Corso Integrato = registrazione dell’'esame avviene
per tutti i 15 CFU (annualita)

* Gli appelli saranno nelle sessioni di :
* Giugno/luglio 2021
e Settembre 2021
* Gennaio/febbraio 2022

* || voto del C.I. € cosi composto:
* Informatica Medica | (6CFU): 14/33 punti — soglia minima 8 punti
* Informatica Medica Il (9CFU): 19/33 punti — soglia minima 10 punti
* |l voto totale & la SOMMA delle due parti
* La somma dei voti e possibile se CIASCUNA delle due parti ha un voto superiore alla
soglia minima




ESAME — INFORMATICA MEDICA C.I. - parte | - 6/15 CFU

* 'esame relativo a Informatica Medica | (14 punti su 33) consiste di
due parti:
* Consegna degli esercizi che verranno svolti a lezione (3 esercizi = 9 punti)

* 1 Domanda orale relativa a questa parte del C.I. (5 punti), che verra aggiunta
alle domande della parte di Informatica Medica Il




ESAME — INFORMATICA MEDICA C.I. — parte Il - 9/15 CFU

* esame relativo a Informatica Medica Il (19 punti su 33) consiste di
due parti:
* Consegna degli esercizi che verranno proposti a lezione (4 esercizi = 11 punti).

Gli esercizi dovranno essere consegnati entro la data dell’esame orale tramite
la piattaforma Moodle.

« 2 Domande orali, di cui una a scelta, relativa a questa parte del C.I. (4 punti
massimo per ogni domanda - 8 punti)




ESAME — INFORMATICA MEDICA Il (9 CFU)

* U'esame relativo a Informatica Medica Il consiste di due parti:

* Consegna degli esercizi che verranno proposti a lezione (4 esercizi = 15 punti).
Gli esercizi dovranno essere consegnati entro la data dell’esame orale tramite
la piattaforma Moodle.

* 3 Domande orali, di cui una a scelta, relativa a questa parte del C.I. (6 punti
massimo per ogni domanda - 18 punti)



LEZIONI

* Le lezioni si svolgono in modalita MISTA:
e Aulain presenza: ed C7, aula A
* Aula a distanza: MS Teams, Team Informatica Medica | e Il 2020

* In caso di necessita o di ulteriori restrizioni, le lezioni potrebbero
essere svolte nella sola modalita a distanza

* Orario delle lezioni:
e Martedi—14:15-17:00
e Giovedi—08:30-12:00



* Per chi non ha seguito Informatica Medica |, € possibile comunque
seguire il corso e fare gli esercizi?
* Si, le parti piu importantio verranno riprese. Gli esercizi non richiederanno di

aver seguito il Corso da 6CFU. Sono comunque disponibili le videolezioni del
semester precedente per approfondimenti.

* Gli esercizi possono essere ripresentati se non sono soddisfacenti?

* Gli esercizi vengono discussi all’'orale, quindi e possible anche migliorare il
punteggio ottenuto

 UMLS una volta fatta la registrazione non mi fa entrare, Perche?
* Bisogna attendere I'approvazione della registrazione



