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Strumenti principali della
medicina non basata sulle evidenze

nel 1990

⚫ Affermazioni “ex cathedra” da parte di “opinion 
leader” prestigiosi

⚫ Editoriali

⚫ Revisioni della letteratura non sistematiche

⚫ Linee Guida di Società Professionali stilate per la 
gloria delle professioni

⚫ Opuscoli di comunicazione da parte dei produttori

⚫ Materiale di marketing diffuso in incontri medici 
"scientifici"

J.Ioannidis #Evidencelive Oxford 22 June 2016 Oral presentation



http://ktclearinghouse.ca/cebm/

1992: EVIDENCE BASED MEDICINE

EBM is the integration of 

1. best research evidence from high
quality randomized controlled trials and
observational studies
in combination with

1. clinical expertise and 

2. patient values (whishes and needs of patients)

http://ktclearinghouse.ca/cebm/


http://ktclearinghouse.ca/cebm/

What kind of evidence?. 

Simple, disease-related
evidence for the average patient

4S Study (Simvastatin): Average age 60

SAVE Study (Captopril): Average age < 60  

http://ktclearinghouse.ca/cebm/


This person does not exist

D. Kent

Institute for Clinical Research and Health Policy Studies Tufts Medical Center 



This person does not exist

Uomo o donna?

He/She is the average person of 

EBM Evidence

D. Kent

Institute for Clinical Research and Health Policy Studies Tufts Medical Center 



This person does not exist

Questa persona non esiste

He/She is the average person of 

EBM Evidence

D. Kent

Institute for Clinical Research and Health Policy Studies Tufts Medical Center 



This person does not exist

Questa persona non esiste

E’ la  persona media delle evidenze

della Medicina Basata sulle evidenze

D. Kent

Institute for Clinical Research and Health Policy Studies Tufts Medical Center 





EBM: Groups and Individuals

• Evidence comes from groups of patients; 

• Decisions are made by / for individuals.

• What’s best on average must
be best for each individual (??).

D. Kent

Institute for Clinical Research and Health Policy Studies Tufts Medical Center 
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Today’s 
medicine

B: Biomedical model; H: Humanistic model

Hetlevik I.  Evidence-based medicine in general practice: a hindrance to 
optimal medical care? Scand J Prim Health Care 2004; 22: 136-40

The patient as a person



Evidence Based Medicine Renaissance



Crisis in evidence based medicine?

• Evidence based guidelines often map poorly to 
complex multimorbidity

• Producers of evidence summaries, clinical
guidelines, and decision support tools must take 
account of who will use them, for what
purposes, and under what constraints;

1

2

Actions to deliver real
evidence based medicine

IMPORTANZA DEL CONTESTO 

E DELLE RISORSE DISPONIBILI





• Evidence Based Medicine

• 4P Medicine
– Predictive

– Preventive

– Partecipatory

– Personalized

• Precision Medicine



• From Disease-oriented Medicine to Personalized Medicine 

(4Ps)

• Predictive

• Preventive

• Partecipatory

• Personalized (superconvergence of data)

• A shift from the disease and specialty-oriented disciplinary

silos to knowledge hybridation (specific answers to  

complex individual problems)

• Changes in the extent (holistically-oriented widening), depth

(hyperspecialism), renewal rate of knowledge basis

An Evolving Scenario
Integrated Care supported by ICT



Reducing Uncertainty:
A fifth P : PRECISION MEDICINE

very large sets of health and disease-related 
data linked to individual patients. 

These data are also critical for the development 
of the Information Commons, the Knowledge 
Network of Disease, and the development and 
validation of the New Taxonomy, different from 
the usual Disease-based Taxonomy. 

Toward  Precision Medicine NCR 2011



Personalized medicine
From Wikipedia, the free encyclopedia

Part of a series on
Genetics
Personalized medicine is a medical model that

separates patients into different groups—with medical

decisions, practices, interventions and/or products

being tailored to the individual patient based on their

predicted response or risk of disease.

The terms personalized medicine, precision

medicine, stratified medicine and P4 medicine are 

used interchangeably to describe this concept though

some authors and organisations use these expressions

separately to indicate particular nuances.



The simple concept behind stratified medicine is that

we become smarter at identifying the patients who will
benefit. Stratified Medicine could be seen as personalised
medicine, which I had heard of, rebranded—because
personalised medicine has got a bad name through being
oversold. It’s perhaps fairer to say that stratified medicine 
(identifying groups of patients who will benefit from 
treatments) is a step towards personalised medicine, when
treatments will be tailored to individuals…
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2010



2012



2018!





DIECI COMANDAMENTI !!!





…a seemingly clear disease entity like

myocardial infarction is a continuum
in:

• space (location of infarct related artery), 

• time (critical relevance of timing of reopening

of occluded artery), 

• severity, 

• individual factors:

• degree of subclinical atherosclerosis not

related to the event, 

• variability of coagulation system and platelet

response to drugs.

Hunziker: Knowledge-based (personalized) medicine Eur. J. Nanomed. 2012;4(1):5–6





WATSON

HTL High Threshold Logic - NLP Natural Language Processing



The supercomputer has incorporated
thousands of sources, including
• scientific journal articles, 
• national guidelines, 
• individual-hospital best practices, 
• clinical trials, and even
• textbooks. 

Watson interfaces with electronic medical records, it has
the capability to read and “comprehend” case notes 
(natural language processing). 



“Tonight, I'm launching a new Precision Medicine 

Initiative to bring us closer to curing diseases like 

cancer and diabetes — and to give all of us access to 

the personalized information we need to keep 

ourselves and our families healthier.”

President Barack Obama, State of the Union Address, January 20, 2015





… Although the precision medicine initiative will

probably yield its greatest benefits years down the road, 

there should be some notable near-term successes. In 

addition to the results of the  cancer studies described

above, studies of a large research cohort exposed to 

many kinds of therapies may provide early insights into

pharmacogenomics — enabling the provision of the 

right drug at the right dose to the right patient. 

Opportunities to identify persons with rare loss of 

function mutations that protect against common diseases

may point to attractive drug targets for broad patient

populations. And observations of beneficial use of 

mobile health technologies may improve strategies for 

preventing and managing chronic diseases. …





NATURE, APRIL 2015

IMPRECISION
MEDICINE









A combination of genomic, epigenomic, 

transcriptomic, and metabolomics 

information—a patient's ‘panomic’ data—

may soon be part of an individual medical 

record.





Chlortalidone vs Lisinopril

stroke BP 
(mmHg)

All patients - 15%- 2 mmHg

Blacks - 40% - 4 mmHg

effect of race p<0.01

ALLHAT Collaborative Research Group. JAMA. 2002; 288: 2981-97

…



BI-DIL: An ethnically specific active drug combination

• Subanalysis of the V-HeFT trial revealed an 

especially strong effect of hydralazine/isosorbide

dinitrate combination vs. prazosin among

patients who identified themselves as black. 

• A randomized controlled trial of 

hydralazine/isosorbide dinitrate combination

therapy in black patients revealed a 43% 

improvement in survival and led in 2006 to approval

by the US Federal Drug Administration (FDA) of 

combination therapy (BI-DIL) for heart failure

specifically in black patients.



Conclusion
Methods for tailoring therapy for the prevention, acute treatment,or rehabilitation of each

individual stroke patient are at an early stage of development. In the near future, 

personalized medicine seems unlikely to make a major contribution to reducing the

global burden of stroke, and so – as stroke clinicians – we should focus on 

implementing interventions that are known

to be effective



Dr.ssa Simonetta Scalvini 44

NURSE TUTOR

Training

Ventilation therapy

Therapy 

GP

Cardiology

Pulmunology

Radiology

Psychology Rheumatology

Diabetology

Neurology

Geriatry

Psychologist

Nutritionist
Therapist



Dr.ssa Simonetta Scalvini 45

Integrated Tele Chronic Care

Basal network: 

GP, patient, call 

center, IP tutor

PATIENT CENTERED

Devices 

Instruments

2° opinion

(pulmonology, cardiology, 

neurology, psychology, 

pharmacy )

+

+

PRECISION MEDICINE !
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• 230 CHF patients followed
for 365 days using
telephonic follow-up and
ECG monitoring

• 230 patients in the control
group

• average age 57±10 y; FE
27±6%; VO2 13.3
ml/kg/min

• In the “Telemedicine Group” 
we observed a reduction in:
 hospitalizations (~ 

44%) 
 instabilizations (~ 50%)
 costs (~ 24%) 

A. Giordano, S. Scalvini, E. Zanelli, U. Corrà, G.L. Longobardi, V.A. Ricci, P. Baiardi, F. Glisenti

International Journal of Cardiology 131 (2009) 192–199
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Journal of Telemedicine and Telecare 2011; 17: 382–386





In conclusion, the efficacy of postdischarge chronic HF
management currently relies on the application of shared,
standardized protocols, rather than the setting of the
delivery of care. Information and communication
technologies and remote monitoring systems could
provide efficient management for a growing number of
patients with chronic HF, and promote integration
between hospital-based and home-based care.
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Home-Based Telemanagement in 

Advanced COPD: Who Uses it Most? Real-

Life Study in Lombardy
A 6-month home-based telemanagement program (HTP) 
was offered to 1,074 COPD patients over a 4-year period.

This HTP in Lombardy shows that relapsers, people 
requiring several ABGs and urgent GP visits are the patient 
subgroup most likely to consume telemanagement
services (scheduled and unscheduled). We propose a 
patient ‘identikit’ to improve prioritization for HTP 
prescriptions.

Vitacca et Al. : COPD. 2016 Aug;13(4):491-8. doi: 
10.3109/15412555.2015.1113243. Epub 2016 Jan 14

https://www.ncbi.nlm.nih.gov/pubmed/26765586
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TMJ 2009

During 5 years of TA 

activity, doctors time 

decreased and nurse 

time increased: 

rationalitation of costs.  

doctors nurse
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Dr.ssa Simonetta Scalvini

Trials (2016) 17:462

❑ We studied the feasibility and efficacy of an integrated 
telerehabilitation home-based programme (Telereab-
HBP), 4 months long, in patients with combined COPD 
and CHF.

❑ The primary outcome was exercise tolerance 
evaluated at the 6-min walk test (6MWT).

❑ Secondary outcomes were time-to-event
(hospitalisation and death), dyspnoea (MRC), physical 
activity profile (PASE), disability (Barthel) and QoL
(MLHFQ and CAT).

❑ Randomized, open, controlled, multicenter trial. 
❑ The Telereab-HBP included remote monitoring of 

cardiorespiratory parameters, weekly phone-calls by 
the nurse, and exercise programme, monitored 
weekly by the physiotherapist. All outcomes were 
studied again after 2 months of a no-intervention 
period. 

patients with combined COPD and CHF.



53Dr.ssa Simonetta Scalvini

❑ 112 patients were randomized, 56 per group, Their age 
was 70 (9) years, and 92 (82.1%) were male.

❑ After 4 months:
the IG were able to walk further than at baseline: mean 
(95% CI) Δ6MWT was 60 (22.2,97.8) metres; the CG 
showed no significant improvement: -15 (-40.3,9.8) 
metres; p=0.0040 between groups.

❑ In IG, the media time to hospitalisation/death was 
113.4 days compared with 104.7 in the CG (p=0.0484, 
log-rank test).

❑ MRC (p=0.0500), PASE (p=0.0015), Barthel (p=0.0006), 
MLHFQ (p=0.0007) and CAT (p=0.0000) were 
significantly improved in the IG compared with the CG 
at 4 months.

❑ IG maintained the benefits acquired at 6 months for 
outcomes.

Age and Ageing 2017



54
JACC. 70, 2696,  2017 
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EXECUTIVE SUMMARY 

Healthcare transformation is the product of a shared vision
between a broad range of stakeholders to establish the 
future of care delivery and to develop new patient-
centered, evidence-driven models in which value is
rewarded over volume. Important within this
transformation are newly developed and rapidly evolving
technology-based innovations. 

JACC. 70, 2696,  2017 
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These include: digital health with wearable, smartphone, 
and sensor-based technologies; big data that comprises
the aggregation of large quantities of structured and 
unstructured health information and sophisticated 
analyses with artificial intelligence, machine learning, and 
natural language processing techniques; and 
precision-health approaches to identify individual-level
risk and the determinants of wellness and pathogenicity. 

JACC. 70, 2696,  2017 
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JACC. 70, 2696,  2017 
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Generate Evidence-Based Best Practices for Guideline
Consensus and Patient Care

• …the healthcare community should develop the resources
necessary for administering digital health, big data, or precision-
health services …Therefore, priority objectives for the ACC are 
to: 

• Review the evidence that supports the generation of 

guideline-based consensus; 

• Create working groups specific to the development and 

evaluation of new innovations; 

• Solicit input from key opinion leaders;

• Devise and disseminate best-practice models focused

on workflow integration, costs of care, and outcomes; 

JACC. 70, 2696,  2017 
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Decentralized clinical trials:

Digital biomarkers. 

Digital diagnostics: 

Digital patient experience:. 

Digital therapeutics: 

Ecologic momentary assessment: 

Food and Drug Administration (FDA) approval: 

FDA clearance: 

Internet of Things:. 

Medical device: 

Metadata: 

Mobile health: 

Patient-generated health data:. 

Patient-reported outcome: 

Software as a medical device: 
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The transformative potential of mobile 
health compels clinicians to take an active
role in ensuring that this new frontier will

be safe, fair, and just for all patients. 



Technological Forecasting & Social Change 126 (2018) 3–13 

content analysis of 26 big data implementation

cases in healthcare



• Healthcare industry has not fully grasped the 

potential benefits from Big Data analytics. 

• A better understanding of big data strategic

implication is urgently needed. 

Technological Forecasting & Social Change 126 (2018) 3–13 

Which is the situation today? 



1. patterns of care analytical capability , 
2. unstructured data analytical capability, 
3. decision support capability, 
4. predictive capability, and 
5. traceability. 

Technological Forecasting & Social Change 126 (2018) 3–13 

The «big» five

The content analysis of 26 big data implementation cases in healthcare
allowed to identify 5 big data analytics



• IT infrastructure;  
• operational, 
• organizational, 
• managerial and
• strategic

Technological Forecasting & Social Change 126 (2018) 3–13 

AREAS

Benefits driven by Big Data analytics



1. Implementing (Big) Data governance 

2. Developing an information sharing culture 
3. Training key personnel to use big data analytics
4. Incorporating cloud computing into organization’s

big data analytics
5. Generating new business ideas from big data 

analytics

Technological Forecasting & Social Change 126 (2018) 3–13 

Which strategies to follow to be successful ?



Big data analytics: past and present

The term “big data” was first used in 1997 by 
Michael Cox and David Ellsworth at an IEEE 
(Institute of Electrical and Electronics Engineers) 
conference to explain the visualization of data 
and the challenges it posed for computer 
systems (Cox and Ellsworth, 1997). 

Technological Forecasting & Social Change 126 (2018) 3–13 



• Rapid IT innovations enabled the generation of large 

amount of data but little useable information in 

comparison. 
• Concepts of business intelligence were created to 

emphasize the importance of : 

1. collection, 

2. integration, 

3. analysis, 

4. interpretation of business information and 

5. how this set of process can help businesses make more 

appropriate decisions and obtain a better

understanding of market behaviors and trends. 
Technological Forecasting & Social Change 126 (2018) 3–13 

When everything started (1990s)



Technological Forecasting & Social Change 126 (2018) 3–13 

The evolution (2001 – 2008)

• Ideal stage for the development of big data in terms of 3Vs -

volume, velocity, and variety (3Vs), successively evolved into

4Vs  - by adding veracity after velocity

• At the same time, healthcare organizations started to digitize

their medical records and aggregate clinical data in huge

electronic data- bases. This development made health data: 

• storable, 

• usable, 

• searchable, and 

• actionable, helping healthcare providers to practice more 

effective medicine



• Big-data computing become a breakthrough innovation for 
business intelligence

• Researchers predicted that data management and its
techniques were about to shift from structured data into
unstructured data, and from a static terminal environment to 
a ubiquitous cloud-based environment.  (Bryant et al 
2008,).

Technological Forecasting & Social Change 126 (2018) 3–13 

The revolution – 2009   1/2



• Big-data computing become a breakthrough
innovation for Big data analytics computing pioneer
industries such as banks and e-commerce were
beginning to have an impact on improving business 
processes and workforce effectiveness, reducing
enterprise costs and attracting new customers. 

• In regards to healthcare industry, as of 2011, stored
health care data had reached 150 exabytes (1 EB = 
1018 bytes) worldwide, mainly in the form of electronic
health records (Institute for Health Technology 
Transformation, 2013). Technological Forecasting & Social Change 126 (2018) 3–13 

The revolution – 2009    2/2



The exabyte is a multiple of the unit byte for digital information. In 
the International System of Units (SI), the prefix exa indicates
multiplication by the sixth power of 1000 (1018). Therefore, one exabyte
is one quintillion bytes (short scale). The unit symbol for the exabyte
is EB.

Library of Congress]

The content of the Library of Congress is

commonly estimated to hold 10 terabytes

of data in all printed material. Recent

estimates of the size including audio, 

video, and digital materials start at

3 petabytes[27] to 20 petabytes. Therefore, 

one exabyte could hold a hundred

thousand times the printed material or 

50 to 300 times all the content of the 

Library of Congress.

https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Computer_data_storage
https://en.wikipedia.org/wiki/International_System_of_Units
https://en.wikipedia.org/wiki/SI_prefix
https://en.wikipedia.org/wiki/Exa-
https://en.wikipedia.org/wiki/Quintillion
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Long_and_short_scales
https://en.wikipedia.org/wiki/Library_of_Congress
https://en.wikipedia.org/wiki/Exabyte#cite_note-27


• The main trend in the healthcare industry is a shift in data type
from structure-based to semi-structured based (e.g., home 
monitoring, telehealth, sensor-based wireless devices) and 
unstructured data (e.g., transcribed notes, images, and video).

• The increasing use of sensors and remote monitors is a 

key factor supporting the rise of home healthcare services, 

meaning that the amount of data being generated from sensors

will continue to grow significantly. This will in turn improve the 

quality of healthcare services through more accurate analysis

and prediction. 

Technological Forecasting & Social Change 126 (2018) 3–13 

And today? (2019)



Health facilities could take great advantages by exploiting the huge amount of 
information that can be collected, analyzed and stored by digital instruments.

Analytics instruments may be classified into 4 main categories:

1. Descriptive Analytics:
2. Predictive Analytics:
3. Prescriptive Analytics: 
4. Automated Analytics

OSSERVATORI DIGITAL INNOVATION - POLITECNICO DI MILANO (WWW.OSSERVATORI.NET) 2018

The help of analytics

http://www.osservatori.net/


MAIN SOURCES OF DATA FOR  BIG DATA ANALYTICS AND BUSINESS INTELLIGENCE IN ITALY

OSSERVATORI DIGITAL INNOVATION - POLITECNICO DI MILANO (WWW.OSSERVATORI.NET

Administrative databases

Laboratory analyses

Electronic Healtrh Records

Clinical Trials Registries

BioBanks

Genomics

Social Media

Weareable

SAMPLE:
51 CIOs



According to CIOs,  the main problems in developing Analytics 
solutions are:
1. Limited economic resources available (53%), 
2. High complexity in implementing such processes
3. Lack of in-house competencies (33%). 

Poor maturity of technologies and/or absence of market solutions
(6%) and
Poor quality of data (2%), are not considered by CIOs relevant
barriers

OSSERVATORI DIGITAL INNOVATION - POLITECNICO DI MILANO (WWW.OSSERVATORI.NET) 2018

The most frequent barriers

http://www.osservatori.net/


Key takeaways

• Big Data analytics potential still to be fully

unleashed

• Right skills and specific competencies still to be 

fully developed

• Right knowledge and «big data literacy» should

be empowered


