
1



2

La medicina di precisione 

nella gestione clinica 

delle malattie rare

Piero Marchetti
Dip. Medicina Clinica e Sperimentale 

Università di Pisa



• Medicina di precisione: insieme di strategie di prevenzione, diagnosi e 
trattamento che tengono conto della variabilità individuale (Collins F, 

NEJM 2015)

Exposome, Signs and 
symptoms,

Genome, Epigenome,
Transcriptome, 

Microbiome

….Un po’ di òvvia semantica 
(tanto per cominciare…)
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• Medicina di precisione: insieme di strategie di prevenzione, diagnosi e 
trattamento che tengono conto della variabilità individuale (Collins F, 

NEJM 2015)

• Malattie rare: patologie gravi, spesso invalidanti, che colpiscono un 
numero ridotto di persone, con una prevalenza inferiore al limite, 
stabilito a livello europeo, di 5 casi su 10.000 abitanti (∽10.000 
riportate)

∽ 30M ∽ 2M in Italia > 30M negli USA



Adapted from Tesi B et al, J Intern Med 2023



Conflitto di interesse!

Sono un diabetologo!!!





IDF prevalence of diabetes



IDF highlights



This number is predicted to increase to 13.5-17.4 M people 

living with T1D by 2040

Gregory GA et al, Lancet Diabetes Endocrinol 2022 

Italy                 12,119          106,873              67,709            186,701



Classification of diabetes mellitus

Category Key features

Type 1 Immune-mediated beta cell death (type 1a)
Conspicous/absolute insulin deficiency
Includes LADA (latent autommune diabetes of adulthood)
Includes idiopatic type 1 diabetes (type 1b)

Type 2 Combination of beta cell dysfunction and death
Varying degrees of insulin resistance

Other specific types Vastly heterogenous
Includes monogenic forms

Gestational diabetes Onset during pregnancy

Adapted from Marchetti P et al, Transplantation of the Pancreas, Gruessner&Gruessner Eds, Springer, 2023



Other specific types



MODY



www.orpha.net

MODY is the most common form 
of monogenic diabetes. Prevalence is 
estimated to be about 1/10,000 in adults 
and 1/23,000 in children.

http://www.orpha.net/


Neonatal diabetes mellitus (NDM) is 
defined as diabetes with onset before 
6 months of age. The population 
frequency of NDM has been 
estimated at 1 in 300,000 to 1 in 
400,000 (1 in 90,000 in some 
studies). Many of these cases are 
transient but nearly half of them 
develop permanent neonatal 
diabetes mellitus (PNDM).

Neonatal diabetes



Category Key features

Type 1 Immune-mediated beta cell death (type 1a)
Conspicous/absolute insulin deficiency
Includes LADA (latent autommune diabetes of 
adulthood)
Includes idiopatic type 1 diabetes (type 1b)

Type 2 Combination of beta cell dysfunction and death
Varying degrees of insulin resistance

Other 
specific 
types

Vastly heterogenous
Includes monogenic forms

Gestational 
diabetes

Onset during pregnancy

10-15% of pregnancies
2024: 374,000 births in Italy





Classification of diabetes mellitus

Category Key features

Type 1 Immune-mediated beta cell death (type 1a)
Conspicous/absolute insulin deficiency
Includes LADA (latent autommune diabetes of adulthood)
Includes idiopatic type 1 diabetes (type 1b)

Type 2 Combination of beta cell dysfunction and death
Varying degrees of insulin resistance

Other specific types Vastly heterogenous
Includes monogenic forms

Gestational diabetes Onset during pregnancy

Adapted from Marchetti P et al, Transplantation of the Pancreas, Gruessner&Gruessner Eds, Springer, 2023





Our islet working flow 



Conclusions

• Precision medicine is fundamental for accurate prediction, 
prevention, diagnosis, prognosis and therapy of rare diseases

• Fostering knowledge is key, and integrated networks 
mandatory

• With increasing awareness, the horizon of rare diseases is 
expanding, and diabetes is growingly becoming part of it
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