
“Focus	on	sclerosi	multipla:	il	Farmacista	
del	SSN	tra	clinica,	terapia	e	innovazione”	

Palermo, 7 maggio 2015

Strategie terapeutiche: attualità ed innovazione

Luigi M.E. Grimaldi





La Sclerosi Multipla a Caccamo

Abitanti Pazienti SM Prevalenza
8526 21-28 246-328/100.000





Raccomandazioni terapeutiche

Generalità















Perché è così importante trattare il più precocemente 
ed efficacemente possibile? 

Leray E. et al. Brain. 2010 Jul;133(Pt 7):1900-13.
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Fase I«Finestra terapeutica» per riuscire a modificare 
significativamente la progressione di malattia
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Questionario 2

Caratteristiche della struttura clinica di appartenenzaCaratteristiche della struttura clinica di appartenenza

h. Una volta che è stato concordato con il paziente il trattamento disease modifying più indicato e il 
paziente lo ha accettato, qual è il tempo medio prima che il paziente assuma la prima dose di farmaco?
Interferone beta / glatiramer acetato media 10,5 media 11,7

mediana 7,0 mediana 7,0
Teriflunomide media 14,2 media 13,1

mediana 10,0 mediana 10,0

Dimetilfumarato media 18,7 media 13,1
mediana 14,0 mediana 10,0

Fingolimod media 22,5 media 24,9
mediana 20,0 mediana 20,0

Natalizumab media 19,6 media 21,4
mediana 15,0 mediana 20,0

Alemtuzumab media 33,8 media 27,0
mediana 20,0 mediana 21,0

* Dato disponibile per 98 centri

111 respondent facenti capo a 99 centri  

71 centri degenza ordinaria* 27 centri day hospital*









Poor treatment adherence is associated with 
greater risk of relapse in MS

 Patients with long gaps in treatment are at greater risk of relapse compared 
with more adherent patients1

 Lower adherence to MS therapy is associated with a higher risk of relapse2

MPR, medication possession ratio
1. Al‐Sabbagh A et al. J Neurol 2008;255(Suppl. 2):S79; 2. Steinberg SC et al. Clin Drug Invest 2010;30:89–100

Good adherence is 
the key to optimizing 

outcomes



The GAP study Reasons for non‐adherence to 
injectable therapies

Pain at injection site

Not confident in treatment benefits

Other

Headache

Skin reaction

Depression

Financial reasons

Forgot to administer

Flu‐like symptoms

Injection anxiety
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32% of patients reported at 
least one injection‐related 
reason for missing or changing 
their DMD dose

Reasons for 
missing one 
or more 
injections

DMD, disease‐modifying drug; GAP, global adherence project
Devonshire V et al. Eur J Neurol 2010;18:69–77



Adherence is not necessarily linked to 
treatment route

 Chronic diseases: long‐term adherence similar with oral or injectable therapy1 

*IFN in the TRANSFORMS study; †n not provided in publica on
AE, adverse event; im, intramuscular; po, orally; qd, once daily; sc, subcutaneous; tiw, three times weekly
1. WHO. Adherence to Long‐term Therapies: Evidence for Action. 2003 (http://whqlibdoc.who.int/publications/2003/9241545992.pdf);                                                              
2.Giovannoni G et al. N Engl J Med 2010;362:416–26; 3. Kappos L et al. N Engl J Med 2006;355: 1124–40; 4. Cohen JA et al. N Engl J Med 2010;362:402–15;                     
5. PRISMS Study Group. Lancet 1998;352:1498–504

Study CLARITY2
96 weeks

FREEDOMS3
24 months

TRANSFORMS4
12 months

PRISMS5
24 months

Drug Cladribine Fingolimod Fingolimod sc IFN ‐1a

Posology qd for 5 consecutive days: 3.5 
mg/kg, twice a year for 2 

years; 5.25 mg/kg,              4 
times in year 1, twice in year 2 

(po)

0.5 or 1.25 mg, qd (po) 0.5 or 1.25 mg, qd (po) 44 or 22 g, tiw (sc)

Patients randomized, 
n 1326 1272 1292 560

Patients completing
study, n (%)

Total 1184 (89) 1033 (81) 1153 (89) 533 (95)

Low dose 398 (92) 369 (87) 398 (93) 177 (94)

High dose 406 (89) 333 (78) 369 (88) 179 (97)

Placebo* 380 (87) 332 (80) 386 (90)* 177 (95)

Patients completing 
treatment, n (%)

Total 1165 (88) 945 (74) 1123 (87) 502 (90)

Low dose 91%† 345 (81) 385 (90) 167 (88)

High dose 86%† 298 (70) 358 (85) 165 (90)

Placebo* 86%† 303 (73) 380 (88)* 170 (91)



Raccomandazioni terapeutiche

Specifiche per DMT





Traditional Therapies for RRMS Have 
Generalized Effects on the Immune 

System
• Enhancement of suppressor T‐cell activity
• Reduction of pro‐inflammatory cytokine 

production
• Down‐regulation of antigen presentation
• Inhibition of lymphocyte trafficking to the CNS
• It is not known if these effects play an important 

role in the observed clinical activity of IFNB‐1b in MS

Proposed effects of IFNB-1b1

Proposed effects of glatiramer acetate2

• Modulation of immune processes believed to be 
responsible for MS pathogenesis 

• Potential activation of suppressor T cells in the 
periphery (based on animal and in vitro 
systems)

• The mechanisms by which GA exerts its effects 
in patients with MS are not fully understood

Exact mechanisms of action have not been fully elucidated
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Newer Agents (Approved and in 
Development)

Have Specific Targets
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Remyelination

Anti-LINGO-19

Siponimod
Ponesimod
RPC10632

MT13033

Laquinimod5

Alemtuzumab11

Teriflunomide10





PEG (n=450 ethylene glycol units)

IFNβ-1a 
protein

Carbohydrate
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Area of
ligand (IFN)–receptor (IFNAR 1 and 2) 

interaction
Cmax=maximum concentration;
AUC=area under the curve; 
IFN=interferon
MS=multiple sclerosis;
PEG=polyethylene glycol. 

• Pegylated form of interferon beta-1a (IFNβ-1a)
– Longer half life and greater exposure (Cmax and AUC) than unmodified 

IFNβ-1a
– Reduced frequency of administration while maintaining efficacy and 

safety of beta interferon in relapsing MS

PEGYLATED INTERFERON BETA-1A
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Placebo Peginterferon Beta-1a
Q4W

Peginterferon Beta-1a
Q2W(n=500)

(n=500) (n=512)

36% reduction
P=0.0007

*Based on negative binomial regression; adjusted for baseline EDSS score (<4, ≥4), baseline relapse rate, age (<40 years, ≥40 years).
Calabresi PA et al. ECTRIMS 2013.
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28% reduction
P=0.0114

Phase 3 ADVANCE: Primary Endpoint
Annualized Relapse Rate



















TENERE: Time to Failure

• No statistical superiority was observed between teriflunomide (7 mg or 
14 mg) and IFNβ-1a on time to failure
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Vermersch P et al, ACTRIMS 2012 





Demyelination & Axonal Injury In MS Lesions
Demyelination & Axonal Injury In MS Lesions

ANTI-LINGO-1
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LINGO-1 Inhibits Axon regeneration and 
remyelination1,2

Anti-LINGO-1 
promotes 

remyelination1,3

1Mi S, et al. Ann Neurol. 2009 Mar;65(3):304-15. ; 2Ji B, et al, McCoy JM, Pepinsky RB, Mi S, Relton JK. Mol Cell Neurosci. 2006 
Nov;33(3):311-20. ;3Mi S, et al. Nat Med. 2007 Oct;13(10):1228-33.

Anti-LINGO-1 Therapeutic Hypothesis



BIIB033 Phase 2 Clinical Development Plan
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