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RARE DISEASES
The World Health Organisation (WHO) estimates that rare diseases (RD) are 10% of
known human diseases. It is estimated that 6‐8% of the European population (27‐36
million people) suffer from RD.

In Italy, patients with RD number 450,000‐600,000, of which only 300,000 have forms
included in the current list of Law no. 279/2001.

Delay in the diagnosis of RD depends on various factors, including their extreme
rarity, doctors’ lack of experience with them, non‐diagnostic clinical signs, absence or

limited availability of diagnostic tests, fragmentation of intervention and inadequate
health systems.

Delayed recognition means that patients are often treated in inappropriate ways.



National Health Service (NHS)

Specific health policies have been adopted to improve healthcare for 
patients with RD, to plan intervention and to improve scientific 
knowledge:

• RD are considered a priority of public health in all national health 
programmes since 1998;

• laws have been passed (Law no. 124/1998, Law no. 279/2001 and 
State‐Region agreements;

• special funds have been allocated to cofinance specific regional 
programmes for actuation of national health programmes for RD.



NHS: summary of Italian legislation



• Only about 20% of known rare diseases (RD) are included in
the National List of RD (Enclosure 1 of the law).

• Many RD known to science, recognised by major
international organisations and many other emerging RD,
are not recognised by the health system. This means that
patients do not have sufficient cover.

• Patients therefore travel from place to place for diagnosis
and are completely on their own, compared to patients
having recognised RD.

Limits of Law no. 279/2001



Province

Region Greater Area

Nation
Europe

National Health System Organisation:
the example of the Autonomous Province of Trento



European healthcare
As of 1st June 2013, all European citizens,
including young children, will receive a
European health card. This card will simplify
procedures if healthcare in other member states
is required.

International health mobility among EU states

The system of international mobility is part of a larger system of state healthcare that aims to ensure
healthcare to patients who move between states of the EC. According to EC social security
regulations nos. 1408/71 and 574/72 and individual conventions, persons who move in Europe and in
convention states for various reasons (tourism, study, work, pensioners changing residence) are
entitled to healthcare.

On the basis of these agreements, healthcare is provided and the appropriate organisations
linking EU states send the invoices to the Italian Ministry of Health, requesting reimbursement.
In turn the Ministry, on behalf of the Regions and their local health authorities, asks foreign
states to reimburse credits for healthcare provided to foreigners in Italy. Debits and credits are
attributed to the respective local health authorities and when the quota of the national health
fund is assigned to the Regions, debit-credit compensation is taken into account.

An emerging priority is the creation of centres specialised in the care of specific diseases
that can be used by patients from different European countries. The result save resources at
national level and these can be allocated to more critical sectors

More Europe in health – towards a single health service



The EC considers it indispensable to institute a European Reference

Network for Rare Diseases to promote (when appropriate) transfer

and exchange of experience, and exchange of information, data,

biological samples, radiological images and other diagnostic

elements, instead of moving patients



MAGI’S LAB 
Diagnostics for Rare Genetic Diseases

MAGI’S EXPERIENCE

[§Source: Orphanet (http://www.orpha.net/)]; *ISTAT 2012

PATHOLOGY PREVALENCE§
ESTIMATED PREVALECE *

TRENTO PROV.      GREATER AREA     ITALY

Hereditary Retinal Dystrophies 1/4.000 133 1658 14921

Hereditary limphedema 1/10.000 53 663 5969

Hereditary Glaucoma 1/10.000 53 663 5969

Congenital vascular malformation 1/10.000 53 663 5969

non syndromic genetic obesity 1/2.000 71 885 7958

TOTAL 363 4532 40786



MAGI’S LAB 
Diagnostics for Rare Genetic Diseases

MAGI’S EXPERIENCE

PATHOLOGY PREVALENCE§

DIAGNOSTIC LABS 
IN THE TRIVENETO 
GREATER AREA
(including MAGI)

DIAGNOSTIC 
LABS IN
ITALIA

(including MAGI)

DIAGNOSTIC 
LABS IN
EUROPE

(including MAGI)

Hereditary Retinal
Dystrophies

1/4.000 1 3 7

Hereditary limphedema 1/10.000 1 1 4

Hereditary Glaucoma 1/10.000 1 3 5

Congenital vascular
malformation

1/10.000 1 3 4

non syndromic genetic
obesity

1/2.000 1 2 8

[Source: Orphanet (01‐09‐2013)]



Diagnoses by MAGI thanks to the establishment of a network of specialised hospital 
centres

Clinical network Samples analysed

What has been done



The Ministry for Health allows Italian lymphedema patients to
receive healthcare abroad (Germany and Austria) where NHSs
have clinics specialised in rehabilitation of patients with RD
(mod. E112).

In Italy, lymphedema patients wishing to obtain rehabilitative
healthcare in Italian centres must pay their own costs, including
bandage kits, expensive customised elastic splints (provided for a
modest nominal cost in other countries) and medicines.

Their healthcare costs €6000‐13000/year, for a lifetime,
excluding surgery. In most cases, these costs cannot be
sustained by families.

Thanks to collaboration between MAGI, Associazione SOS
Linfedema and the lymphology network coordinated by prof.
Michelini, the health systems of certain Regions of Italy, where
awareness and attention were encountered, were urged to
promote and implement rehabilitation for patients, sustained by
supply of elastic tutors by the Regions.

Primary hereditary lymphedema
A paradox of the Italian NHS



Results recently published by our group
(Michelini S et al., 2012)
Italian patients with primary
lymphedema  phenotype 46

Patients with positive family history and 
lymphedema  phenotype 42/46 (91%)

Patients carried VEGFR3 or FOXC2
non-common nucleotide changes 12/46 (26%)

Patients VEGFR3-related

Patients FOXC2-related

6/12 (13%) 

6/12 (13%)

VEGFR3 or FOXC2 non-common 
nucleotide changes in healthy subjects 0/100

VEGFR3 or FOXC2 non-common 
nucleotide changes annotated in dbSNP
NCBI

0/12

Clinical and genetic study of 46 Italian patients with primary lymphedema.
Michelini S, Degiorgio D, Cestari M, Corda D, Ricci M, Cardone M, Mander A, Famoso L, Contini 
E, Serrani R, Pinelli L, Cecchin S, Bertelli M.
Lymphology. 2012 Mar;45(1):3‐12. Erratum in: Lymphology. 2012 Jun;45(2):87.



TABLE 2. PREDICTION OF THE FUNCTIONAL IMPACT OF NEW MUTATIONS

Proband Phenotype Gene Nucleotide change Protein effect SIFT
Mutation
Taster

PolyPhen2

P2 [F2] adRP RHO c.545G>T p.Gly182Val
P*
[0]

P
[0,99]

Prob#
[1]

P15 [F3] arRP EYS c.‐459C>T Unknown ‐ ‐ ‐

P15 [F3] arRP EYS c.9299_9302del p.Thr3100Lysfs*26 ‐ ‐ ‐

P24 sRP EYS c.4891C>T p.Pro1631Ser
B†

[0,06]
B

[0,99]
B

[0,12]

P24 sRP EYS c.6415T>C p.Cys2139Arg
P
[0]

B
[0,99]

Prob
[0,97]

P33 sRP EYS c.8779T>C p.Cys2927Arg P
[0]

B
[0,85]

Prob
[0,99]

P35 [F5] XL‐RP
RPGR‐
ORF15

c.2023G>T p.Glu675* ‐ ‐ ‐

P36 [F6] XL‐RP RPGR c.443G>T p.Gly148Val P
[0]

P
[0]

Prob
[0,99]

P39 [F11] XL‐RP
RPGR‐
ORF15

c.1967del p.Asp656Valfs*41 ‐ ‐ ‐

P45 USHER2 USH2A c.2071T>C p.Cys691Arg P
[0]

P
[0,99]

Prob
[0,99]

P51 USHER2 USH2A c.2013_2016del p.Arg671Serfs*84 ‐ ‐ ‐

P52 [F10] USHER2 USH2A c.3938A>G p.Asn1313Ser B
[0,42]

P
[0,83]

B
[0,03]

Twenty‐two mutations were identified in 19 of 56 patients analysed
Study of Retinitis Pigmentosa patients

12 of the mutations had never been reported before

Clinical and molecular genetic study of 12 Italian families with autosomal recessive Stargardt
disease.
Oldani M, Marchi S, Giani A, Cecchin S, Rigoni E, Persi A, Podavini D, Guerrini A, Nervegna A, 
Staurenghi G, Bertelli M.
Genet Mol Res. 2012 Dec 17;11(4):4342‐50. doi: 10.4238/2012.October.9.3.



Prospectives
• Promote health in the EU by facilitating access to diagnosis and

care for rare genetic diseases
• Tackle healthcare differences between countries and regions of the

EU
• Favour adoption of quality principles, standards and laws to

protect patients needing periodic controls and routine care
• Identify or create centres of excellence for specific care
• Promote and direct patients to specialists, centres of excellence

and active clinical trials
• Create a common databank of diagnostic criteria, genetic, clinical

and family data for clinical applications and research
• Promote exchange of data, biological samples and other diagnostic

material between specialist centres and diagnostic labs



HEALTH WORKERS

CITIZENS

ASSOCIATIONS

POLITICIANS

To be an active part of healthcare development and quality of life improvement is our 
right and duty!


