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DIAGNOSIS AND TREATMENT ARE NOT OPTIMAL

A large part of the diabetes population remains undiagnosed or does not receive 
pharmacological treatment. Early and effective treatment of diabetes can help to 
reduce  the risk of long-term complications.

1 VII Report Health Search, Available at: http://healthsearch.it/documenti/Archivio/Report/VIIReport_2011-2012/VII%20Report%20HS.pdf
7 . HealthSearch, data on file.
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La prossima sfida per la Diabetologia:

La “Precision Medicine”



Si può parlare di nuova era della Precision Medicine perché oggi
possiamo contare su:
✓Database biologici su larga scala;
✓Potenti strumenti di caratterizzazione “omica” del paziente;
✓Strumenti informatici per la gestione di Big Data;



Il costo per sequenziare un genoma
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Screening for MODY in UK diabetic pediatric population



Monogenic forms of diabetes mellitus



A unified model of diabetes mellitus risk.



Precision Medicine per la diagnosi di Diabete tipo 2

Diab. Care, 2016 - DOI: 10.2337/dc16-0769







BACKGROUND

Elevated postprandial blood glucose levels constitute
a global epidemic and a major risk factor for prediabetes

and type 2 diabetes, but existing dietary
methods for controlling them have limited efficacy.

AIM = to quantitatively measure individualized
PPGRs, characterize their variability across people, and identify

factors associated with this variability.
Starting from these data, the authors devised a machine learning

algorithm that accurately predicts personalized PPGRs and used it to
develop personally tailored dietary intervention. 



PPGR to standardized meals
was significantly correlated
with known risk factors



Individual PPGR to identical meals is reproducible within the same person, but shows a 
high interpersonal variability

Multiple significant association were found between the standardized meal PPGRs of 
participants and both their clinical and gut microbiome data



KS = Kolmogorov-Smirnov
test versus Main Cohort

The algorithm was validated on an
independent cohort of 100 participants
(PPGRs was predicted using the model
trained on the main cohort)
As baseline reference, CHO counting
model was used (current gold standard)

Compared to the reference model, the algorithm 
shows a higher correlation with PPGRs – both in the 

main and in the validation cohort

Authors developed an algorithm on the main cohort, 
which integrates clinical and biochemical data, based 

on gradient-boosting regression



Could personally tailored dietary interventions based on the prediction algorithm 
improve PPGRs?

26 new participants  two-arm blinded randomized controlled trial



Farmacogenomica e risposta alle sulfoniluree



Farmacogenomica e risposta alla metformina



Cell Metabolism 21, February 3, 2015









Two genetic loci, at 10q26 and 5q13,  predict the cardiovascular effects of intensive glycemic
control in ACCORD.



Two genetic loci, at 10q26 and 5q13,  predict the cardiovascular effects of intensive 
glycemic control in ACCORD.

MGMT functions as a negative regulator of ESR1 (estrogen receptor 1)



Two genetic loci, at 10q26 and 5q13,  predict the cardiovascular effects of intensive 
glycemic control in ACCORD

NSA2 is a hyperglycemia-induced gene associated with diabetic nephropathy and involved
in the TGF-b1 pathway











“Precision” PDTA



Utilità clinica; implicazioni etiche e legali



Risulta per questo fondamentale il ruolo del decisore politico
e del Sistema Sanitario (nazionale e regionale) che, da un
lato, investa in un paradigma in grado di trasformare
l’approccio e gli strumenti di screening, diagnosi e cura, e
dall’altro lato, supporti il cambiamento degli attori di questo
ecosistema e, in particolare, si faccia promotore di un’azione
di sensibilizzazione verso i pazienti e i volontari sani che,
condividendo i dati, possono creare le solide basi su cui
fondare la Precision Medicine.

In particolare, si dovrà lavorare in parallelo per:
✓ Creare una rete nazionale della Precision Medicine;
✓ Standardizzare la raccolta e la strutturazione dei dati;
✓ Realizzare piattaforme specialistiche integrate sul 

territorio nazionale; 

Precision Medicine: Azioni da intraprendere  



▪ La Medicina di precisione rappresenta uno dei concetti
più innovativi nell’ambito della Salute:
Diagnosi precoce; trattamenti più efficaci e con meno
effetti collaterali

▪Un motore potenziale per aiutare la crescita economica

▪ Richiede la collaborazione di tutti gli stakeholders:
Clinici, ricercatori, aziende ospedaliere, medici di
medicina generale, istituzioni di ricerca, enti regolatori,
agenzie pubbliche, società scientifiche, istituzioni
politiche, assicurazioni, industria, e, soprattutto, i
cittadini.

Conclusioni


