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Natalizumab for Multiple Sclerosis:
an observational study related to drug administration,
and expectations about benefits and risks

Background Data and methodology

The emergence of new pharmacological therapies
for Multiple Sclerosis (MS) poses some challenges:
Natalizumab was approved for the treatment of
relapsing—remitting MS in 2004.

Natalizumab is a humanized monoclonal antibody
against the cellular adhesion molecule o4 integrin.
Natalizumab is administered by intravenous
infusion every 28 days, while other therapies were
administered daily or 3 times a week. The drug is
believed to work by reducing the ability of
inflammatory immune cells to attach to and pass
through the cell layers lining the blood-brain
barrier. Natalizumab has proven effective in
preventing relapses, cognitive decline and
significantly improving quality of life in people with

The main objective of the research project has been to monitor all adverse events occurred during the
treatment with Natalizumab and to create a Regional registry on the use of Natalizumab for Relapsing
Remitting Multiple Sclerosis (RRMS) patients.

All consecutive RRMS patients treated at the six most important neurological centres in Sicily (IRCCS
Centro Studi Neurolesi, Policlinico of Palermo "“P. Giaccone”, Policlinico of Catania “G. Rodolico”,
Policlinico of Messina “"G. Martino”, Ospedali Riuniti Villa Sofia-Cervello of Palermo, IRCCS "“"San Raffaele
Giglio” of Cefalu) have been included in the analysis: the Natalizumab patients’ population in Sicily is
of 280 patients. The project started in the first months of 2012 and, at April 30th, 2012, observations
about 107 patients are already available.

A guestionnaire has been administered to all patients; they have been asked about their clinical
condition, satisfaction with Natalizumab and their acceptance of the risk associated to the treatment.
The questionnaire has been filled by the patients, helped by psychologists and counsellors. Some of the
questions included in the questionnaire are the MSQol 54 items on daily activities and judgments
about their own health.

MS. Despite its efficacy has been confirmed by
several clinical trials, the use of Natalizumab has
been limited after  Progressive Multifocal

Moreover, disability status, measured by physicians through the Expanded Disability Status Scale
(EDSS), were obtained. Data show a clear picture of the Natalizumab patients’ population (see tables 1

- P and 2). Table 1: descriptive statistics and Table 2: items from MSQOL 54
Leukoencephalopathy (PML) was identified as a patients’ clinical conditions
- - . . - - . . . Activities and Limitations Mean Std.
rare but serious brain infection associated with its variable Mean Std. Dev. Min Max - e tons oo
Age 37 9. 15 59 (1=strong limitations; 2= slight Dev.
assum pt|on ] Age at diagnosis 58 9 10 54 limitations; 3=no limitations)
The collection of pharmacovigilance data IS Gender 0.26 0.44 0 1 Vigorous activities 149 070 1 3
. . - - . Married 0.57 0.49 0 1
essential for monitori ng safety of Natalizumab, its Years of disease 10 6.4 1 33 Moderate activities 2.12 0.77 1 3
[ ] [ ] ’ [ ]
effectiveness and patients’ acceptance of risks and Number of relapses 8.23 7 0 40 Lifting or carrying groceries 192 o8l . 5
eXpectations from the treatment. Last relapse <6months 0.31 0.47 0 :
Use of Natalizumab in European countries (data of 2009) Last relapse <12months 0.35 0.48 0 1 Climbing several flights of stairs 177 0.77 1 3
B Severity of last relapse 0.38 0.49 0 1 Climbing one flight of stairs 2,25 0.75 1 3
Evaluation on health status: _ _ _
| p— : ! ! ! ! ! ! : Excellent 0.04 0.20 0 1 Bending, kneeling, stooping 1.89 0.83 1 3
switzdland | | : : : : : : ; Very good 0.13 0.34 0 1
Denmark § = - - - - - | Good 0.19 0.39 0 1 .
I : : : : : . Sufficient 0.46 0.50 0 1 Walking more that 1 km 1.74 0.85 1 3
ma_nd - | Poor : : 0.21 0.41 0 1 Walking more than 500 m 2.01 0.77 1 3
AL | Health status before the diagnosis 8.36 1.96 3 10
Nethe:::d'vsay | =1 (0 to 10) Waling more than 100 2.37 0.73 1 3
5 . [ [ [ [ ' Evaluation on health status comparing to 12 months ago
TR e Bathing and dressing 2.55 0.60 1 3
Spain | | | | | - Much better 0.16 0.37 0 1
A”Stlrti; ] | | | T Slightly better 0.18 0.39 0 1 Assessment for some dimensions
s '\ ' Same 0.45 0.50 0 1 (1=definitely true; 2=mostly true; 3=not sure; 4=mostly false;
el Worse 0.14 0.35 0 1 5=definitely false)
( N, - : Much worse 0.10 0.30 0 1 I seem to get sick easier 3.54 1.20 1
| Portugal | . — EDSS 3.14 2.08 0 / I am health as anybody I 3.30 1.31 1
' ' ' Compliant (yes/no) 0.91 0.27 0 1 know
0 2 4 6 8 10 12 14 16 18
Disadvantages (yes/no) 0.52 0.50 0 1 I expect my health to get 2.65 1.21 1 5
worse
Years of treatment 6.23 4.20 0 20 My health is excellent 3.74 1.08 1 5

Table 3: uncertainty and knowledge of risk

Since data about knowledge of risks and information

Refe rences Uncertainty and information - major Std. Dev. . e

References [ R D e roae o prhmin

About treatment decision for MS patients: Loss of independence 0.68 0.47 regression analysis has been run by applying a logit

-Kieseier B.C., Stuve O. (2011), “A critical appraisal of treatment decisions in disabili 0.42 0.50 : : :

multiple sclerosis - old versus new”, Nat Rev Neur, 7: 255-262. :Z:: T:f\;i:at:i ;:zut the dicease 0.:3 0;7 model. Here_ the dependent va rl_able 1S the urcu_mstance
Source of information: phvsicians 075 0 a1 that the patient declares to receive a positive utility from

-About pharmacovigilance: | on Py | | ' the treat ¢ /

- Giezen T.]., Mantel-Teeuwisse A.K., Leufkens H.G. (2009), “Pharmacovigilance Source of information: internet, media 0.73 0.45 e treatment (yes/no).

of biopharmaceuticals: challenges remain”, Drug Saf 2009, 32 (10): 811-7. Source of information: patients 0.32 0.47 Table 4: A preliminary logit estimation

Knowledge of risk associated to

Coefficient

Natalizumab and its acceptance Dependent variable:

Marginal effects

- About Natalizumab and its risks:

- Major E.O. (2010), “Progressive multifocal leukoencephalopathy in patients 0.001% risk (1/100,000) 0.79 0.41 “Do_e_s the P?tient receive a (Std. errors in (Y- positive utility from Natalizumab
on immunomodulatory therapies”, Annual Rev Med, 2010, 61: 35-47 0.01% risk (1/10,000) 0.65 0.48 pofl"t',:,'etult"'ty fr;;“ the t/her?py brackets) ELDSLED),
d / / - - wi atalizumab?” (yes/no
- Gorelik L., et al. (2010), “Anti JC virus antibodies: implications for PML risk 0.10% risk (1/1,000) 0.38 0.49 Age . -0.153 -0.33 -0.001
stratification”, Ann Neurol, 68: 295-303. Benefit 50%, risk 0.1% 0.57 0.49 (0.467) (0.005)
-Havrdova E. et al. (2009), “Effect of natalizumab on clinical and radiological Benefit 90% risk 0.1% 0.66 0.47 Number of relapses 0.161 1.39 0.019
disease activity in multiple sclerosis: a retrospective analysis of the Benefit 100% risk 1% 0.52 0.5 o (0-1121 (0-0121
Natalizumab Safety and Efficacy in Relapsing-Remitting Multiple Sclerosis C:f:j:m“;;ea::t status ‘266‘2“3‘2) 2.77 ‘2603‘2’ 6
(AFFIRM) study”, Lancet Neurol, 8: 254-260. | | Knowledge about risks 0 175 0.02 0.002
- Polman C.H., O’'Connor P.W., Havrdova E., Hutchinson M., Kappos L., Miller (0.973) (0.120)
D-IH-, et al. (2“90'6)/ “IA raf!donlvzedéP'?CGB%'CO"W?”?CI’W tr;a'_Of ”EEaSZU?Saf for The explanatory variables concerns patients’s clinical Years of disease -0.202* -2.05 -0.024*
relapsing multiple sclerosis”, New England Journal of Medicine, , ; - - - (0.098) (0.012)
80991 situation (age, number of relapses, years of disease) |, .: imit of worsening 0 066+ 582 0,008+

and their perception about their health status before (0.023) (0.002)
the disease, their knowledge of disease and their Constant 0.837 0.30

beliefs about the higher probability of worsening in 12.720)

the next 5 years.

-About risk perception in Natalizumab therapy:

_- Heesen C,, Kleiter I., Nguyen F., Schaffler N., Kasper J., Kopke S, Gaissmaier
W. (2010), “Risk perception in natalizumab-treated multiple sclerosis patients
and their neurologists”, Multiple sclerosis, 16, 1507-1512.

- Hauser S.L., Johnston S.C. (2009), "Balancing risk and reward: the question
of natalizumab”, Annals of Neurology, 2009, 66: A7-A8.

-Reed Johnson F., Van Houtven G., Ozdemir S., Hass S., White J., Francis G.,
Miller D.V., Phillips J.T. (2009), “"Multiple Sclerosis Patients' Benefit-Risk
Preferences: Serious Adverse Event Risks versus Treatment Efficacy”, Journal
of Neurology, 256(4): 554-62.

- Boeije H.R., Janssens A.C. (2004), ™It might happen or it might not’: how
patients with multiple sclerosis explain their perception of prognostic risk”. Soc
Sci Med 2004, 59: 861-868.

Wald c2 = 13.39; Prob> c2 = 0.0372
Log pseudolikelihood = 24.090185 ; Pseudo R2= 0.317

Some remarks

Patients’ knowledge about the disease, more than the knowledge about risks of Natalizumab appears to be
a relevant factor in determining a positive utility, comparing to other disease modifying drugs (such a
interferons). Natalizumab appears to be accepted especially by young patients; there is a negative
correlation between the years of disease (and previous treatment) and the positive judgment about
Natalizumab.

The assessment of health status before the disease onset (that shows a positive correlation with the
dependent variable) as well as the negative correlation with the variable signalling the upper limit of

Conclusions

This study represents the preliminary stage of a research started at the end of 2011 and currently being carried in Sicily. At the moment, a network

between the main neurological centres dispensing Natalizumab has been established. The descriptive analysis reported here shows

patients’characteristics and their first assessment of Natalizumab. The most of patients declare themselves satified with the treatment, mainly because
of the absence of collateral effects. Patients are, overall, well informed about risks of Natalizumab and about the course of the disease.




