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Abstract

Object ive: Assessing the effect iveness and safety of natalizumab for t reat ing relapsing-remit t ing 

mult iple sclerosis in a tert iary hospital.

Method: Observat ional, prospect ive study of adult  pat ients t reated with natalizumab from May 

2007 unt il February 2009. Treatment : 300 mg natalizumab every four weeks. Response criteria: 

assessment  of  disease progression,  appearance of  f lare-ups and assessment  of  magnet ic 

resonance images. Adverse react ions during t reatment  with natalizumab were recorded.

Result s: Thirty pat ients (73% female); average age 34±8.4 years; mean baseline EDSS 3.4±1.3; 

number of lare-ups in the past year 2.1±1.2. Treatment was discontinued in ive patients, due 
t o refusal in one case,  inef fect iveness in two cases and anaphylaxis in t he other two cases. 

Fourteen pat ients completed one year of t reatment  with sat isfactory results. A lower EDSS score 

by 36%,  47%,  31%,  54% and 28% was obt ained at  3,  6,  9,  12 and 15 mont hs of  t reat ment  

respect ively.  The prevalence of  relapse-f ree pat ient s was 94%, 76% and 54% at  3,  6 and 12 

months. MRI imaging studies in 11 pat ients one year after they began t reatment  showed no new 

lesions. Two pat ients suffered severe anaphylact ic shock and another one had an outbreak of 

urt icaria. The presence of neut ralising ant ibodies was the reason for suspending t reatment  in 

6.6% of the pat ients.

Conclusions:  The t reat ment ’s ef fect iveness and safet y in our pat ient  group suggest  t hat  

natalizumab is a t reatment  for refractory pat ients or those with aggressive t ypes of  mult iple 

sclerosis,  alt hough we do not  yet  know about  it s long-term ef fect s and the evolut ion of  t he 

appearance of neut ralising ant ibodies.

© 2009 SEFH. Published by Elsevier España, S.L. All rights reserved.
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Introduction

Mul t iple sclerosis (MS) is a recurrent  chronic disabl ing 
neurological disease of  t he cent ral nervous system (CNS). 
The l esions t end t o be mul t i pl e and are di st r i but ed 
throughout  the CNS.1 MS is characterised by the development  
of inf lammatory lesions in the brain and spinal cord, giving 
rise t o areas of  demyel inat ion and axonal degenerat ion. 
Flare-ups or relapses are episodes of  acut e neurological 
dysfunct ion of  at  least  24 hours,  although they somet imes 
evolves over  days,  and i t  t ake weeks t o st abi l i se and 
subside.2

The Kurt zke Expanded Disabil i t y St at us Scale (EDSS) is 
used t o measure t he progress of  t he disease,  and scores 
dysfunct ion on a scale f rom 0 (absence of  disabil it y) to 10 
(death), with intervals of 0.5. Magnet ic resonance imaging 
(MRI) is an important  advance that  is used to rule out  other 
diseases and establish the criteria for disseminat ion in space 
and t ime. The gadolinium-enhanced T1-weighted scan shows 
that  the disease is act ive (rupture points in the blood-brain 
barr ier  can be observed) and t he T2-weight ed scan of 
hyper int ense lesions al l ow f or  t he assessment  of  t he 
pat ient ’s lesion load.

Init ial therapy is commonly based on interferon beta and/
or glat iramer. Mitoxant rone, cyclophosphamide, int ravenous 

cort icosteroids and natalizumab are used for pat ients with 
relapsing-remit t ing mult iple sclerosis (RRMS).

Natalizumab is a monoclonal ant ibody that  blocks alpha 4 
beta 1 integrin, an adhesion molecule that  is expressed on 
t he lymphocyt e surface in a process necessary f or t he 
migrat ion of  peripheral blood lymphocyt es int o t he CNS. 
Natalizumab is indicated for disease-modifying t reatment  in 
monot herapy for very act ive RRMS in pat ient s wit h high 
disease act ivity despite t reatment  with interferon beta. It  is 
also indicat ed for pat ient s wit h rapidly evolving severe 
RRMS. It s use is cont raindicated in combinat ion with other 
drugs, and the possibility of pre-exist ing immunosuppression 
must  be ruled out .  In addi t ion,  a previous moni t or ing 
programme must  be followed.3,4 The aim of this study is to 
evaluat e nat al izumab ef fect iveness and safet y in adul t  
pat ients with RRMS in a tert iary hospital.

Method

Observat ional prospect ive study of adult  pat ients with RRMS 
t reat ed wit h nat al izumab in a t ert iary hospit al  f rom May 
2007 to February 2009.  Pat ients selected were those who 
had aggressive and rapidly evolving MS and had been 
unsuccessfully t reated with convent ional immunomodulatory 

Evaluación de la efectividad y la seguridad del natalizumab en el tratamiento  

de la esclerosis múltiple remitente recidivante

Resumen

Obj et ivo: Evaluar la efect ividad y la seguridad del natalizumab en el t ratamiento de la esclero-

sis múlt iple remitente recidivante en un hospital de tercer nivel.

Método:  Estudio observacional, prospect ivo, de los pacientes adultos t ratados con natalizumab 

desde mayo de 2007 hasta febrero de 2009. Tratamiento: natalizumab 300 mg cada cuat ro se-

manas. Criterio de respuesta: valoración de la progresión de la enfermedad, aparición de brotes 

y evaluación de imágenes mediante resonancia magnét ica. Se han recogido las reacciones ad-

versas durante el t ratamiento con natalizumab.

Result ados: Treinta pacientes (el 73% eran muj eres); promedio de edad: 34 ± 8,4 años; escala 

expandida del estado de discapacidad medio basal: 3,4 ± 1,3, y número de brotes en el últ imo 

año: 2,1 ± 1,2. Cinco pacientes suspendieron el t ratamiento, uno por abandono del t ratamiento, 

dos por ineicacia y dos por reacciones anailácticas. Catorce pacientes completaron un año de 
t ratamiento con resultados sat isfactorios. Se obtuvieron reducciones de la escala expandida del 

estado de discapacidad del 36, el 47, el 31, el 54 y el 28% a los 3,  los 6,  los 9,  los 12 y los 15 

meses de t ratamiento, respect ivamente. La prevalencia de pacientes libres de recidiva fue del 

94, el 76 y el 54% a los 3, los 6 y los 12 meses, respect ivamente. Las imágenes de resonancia 

magnét ica al año de t ratamiento correspondientes a 11 pacientes no most raron nuevas lesiones. 

Dos pacientes sufrieron reacciones anailácticas graves y otro sufrió una reacción urticarial. Un 
6,6% de los pacientes presentó ant icuerpos neut ralizantes que mot ivaron la suspensión del t ra-

tamiento.

Conclusiones:  La efect ividad y la seguridad obtenidas en nuest ros pacientes sugieren que el 

natalizumab const ituye una alternat iva para los pacientes refractarios o con formas agresivas 

de esclerosis múlt iple, aunque falta conocer los efectos a largo plazo y la evolución de la apari-

ción de ant icuerpos neut ralizantes.

© 2009 SEFH. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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t reatments. Demographic, diagnost ic and clinical data was 
collected and stored in a database used in the daily pract ice 
for t he monitoring of  pat ients undergoing t reatment  with 
nat al i zumab.  Al l  t reat ment s wi t h nat al i zumab were 
approved by the Comit é Asesor para la Esclerosis Múl t iple 
(advisory commit tee for mult iple sclerosis) of  the regional 
heal t h agency of  Valencia in accordance wi t h speci f ic 
criteria. The eff icacy of the t reatment  was monitored using 
the following clinical criteria:  1) pat ient ’s disabil it y status 
using t he EDSS at  t hree,  six,  nine and t welve mont hs;  
2) decrease in t he number of  f lare-ups or relapses during 
t reat ment ;  3) evaluat ion of  MRI images:  gadol inium-
enhanced T1-weighted images of  lesions and T2-weighted 
images of hyperintense lesions.

Adverse react ions during t he t reatment  were recorded 
along wit h t he presence of  neut ral ising ant ibodies (ant i-
natalizumab ant ibodies).

Results

The demographic and clinical characterist ics of the pat ients 
are shown in Table 1. Thirty pat ients (73% women) received 
at  least  one dose of  natal izumab during t he st udy period 
(int erval :  1-22).  Pat ient s were t reat ed previously wi t h 
convent ional immunomodulatory drugs, 97% of the pat ients 
using one of  t he t hree int erferon bet a drugs,  37% using 
glat iramer acetate and 17% using mitoxant rone. Some 26% 
used t hree dif ferent  t ypes of  drugs.  One pat ient  st art ed 
t reat ment  wit h nat al izumab when he present ed wit h an 
aggressively evolving inf lammat ory process.  The pat ient  
responded sat isfactorily unt il  t reatment  was discont inued 
(pat ient  lef t  t he count ry).  MRI images were t aken of  al l 
pat ients and these images conf irmed MS lesions (lesions in 
charact er ist ic plaques) before st art ing t reat ment  wi t h 

natalizumab and the appropriate regular cont rols.  Pat ient  
immunocompet ence was conf i rmed before st art ing t he 
t reatment .  The presence of  IgG in cerebrospinal f luid was 
observed in 25 pat ients, a characterist ic f inding for pat ients 
wit h MS,  which conf irms t he inf lammat ory nat ure of  t he 
disease.  Of  t he 30 pat ient s,  f ive discont inued t reatment . 
One withdrew from t reatment  (the pat ient  left  the count ry) 
al t hough t he pat ient  received eight  cycles wi t h good 
response and t ol erance.  Two pat i ent s di scont i nued 
t reatment  due to ineffect iveness and two for anaphylact ic 
react i ons i n t he second inf usion.  Four t een pat i ent s 
completed one year of t reatment  with sat isfactory results. 
The response to t reatment  measured using the EDSS and the 
appearance of  f lare-ups is shown in Table 2.  Reduct ions 
were achieved in the EDSS, by 36%, 47%, 31%, 54% and 28% 
at  three, six, nine, twelve and f if teen months of t reatment , 
respect ively.  The prevalence of  relapse-f ree pat ients was 
94%,  76% and 54% at  t hree,  si x and t wel ve mont hs, 

Table 1 Demographic and baseline clinical characterist ics 

of pat ients in the study (n=30)

Characteristic

Age, years (mean, SD, 95% CI)  33 (8.4) (16.2-49.8)

Years from diagnosis l) 9 (14-41) 

(median, interva

Age at  diagnosis 25 (7.1) (10.8-39.2) 

(mean, SD, 95% CI)

EDSS at  the start  of t reatment

 1-1.5 3

 2-2.5 5

 3-3.5 14

 4-5 5

 >5 3

Flare-ups over the last  year

 1 11

 2 11

 3 5

 >3 3

CI indicates conidence interval; EDSS, Expanded Disability 
Status Scale; SD, standard deviat ion.

Table 2 Effectiveness results (disability and lare-ups)

Characteristic Value No. of patients  

  evaluated

EDSS, 3 months 2-2.5 10

n=27 3-3.5 7

 4-5 3

 >5 1

EDSS, 6 months 1-1.5 1

n=17 2-2.5 8

 3-3.5 6

 4-5 1

 >5 1

EDSS, 9 months 1-1.5 1

n=13 2-2.5 6

 3-3.5  5

 4-5  1

EDSS, 12 months 0 1

n=11 1-1.5 1

 2-2.5  5

 3-3.5  3

 >5  1

EDSS, 15 months 1-1.5 1

n=9 2-2.5 3

 3-3.5  4

 >5  1

No. of f lare-ups, 3 months No f lare-ups 19

n=21 1 2

No. of f lare-ups, 6 months  No f lare-ups 13

n=17 1 4

No. of f lare-ups, 12 months No f lare-ups 6

n=11 1 5

EDSS indicates Expanded Disabilit y Status Scale. 
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respect ively.  The MRI images at  one year corresponding to 
11 pat ients did not  show new lesions (gadolinium-enhanced 
lesions).

Two pat ients suffered severe anaphylact ic react ions that  
required t he permanent  cessat ion of  t reat ment .  Another 
pat ient  had an outbreak of urt icaria requiring premedicat ion 
wit h met hylprednisolone,  but  which did not  lead t o t he 
discont inuat ion of t reatment . As for the appearance of ant i-
nat al izumab ant ibodies,  t hey were ini t ial ly det ect ed in 
t hree pat ient s (10%).  One of  t hese pat ient s showed 
ineffect iveness, another had a severe anaphylact ic react ion 
in the second infusion, and the third pat ient  cont inued with 
a good response since t he ant ibodies disappeared af t er a 
few weeks.  This meant  t hat  ant i-nat al izumab ant ibodies 
persisted in 6.6% of the pat ients.

Discussion

Nat al izumab has a dif ferent  mechanism of  act ion,  which 
makes i t  an al t er nat i ve f or  pat i ent s r ef r act or y t o 
convent ional  t reat ment s.  The pat ient s st udied were 
ref ract ory t o immunomodulat ory drugs and had rapidly 
evolving RRMS, 4 which made t hem el igible for t reat ment  
with natalizumab, complying with the crit eria of  the NICE 
guidelines for natalizumab in RRMS.4

Two large clinical t rials have shown the ef fect iveness of 
nat al i zumab in RRMS, 5, 6 and al t hough no t r i al s have 
compared natalizumab against  standard t reatment , indirect  
analyses have been performed on natalizumab and interferon 
beta and glat iramer acetate t hat  show favourable result s 
f or  nat al i zumab. 4 Dat a on t he ef f i cacy and saf et y of 
natalizumab was compared, which was obtained f rom the 
AFFIRM cl inical t rial  and f rom the systemat ic reviews for 
interferon beta and glat iramer. Natalizumab was associated 
wit h a st at ist ical ly signif icant  reduct ion in relapse rates, 
compared to interferon beta and glat iramer. There were no 
stat ist ically signif icant  dif ferences in side effects between 
natalizumab and glat iramer. However, when compared with 
interferon beta, natalizumab showed a lower risk of f lu-like 
react ions.  In t erms of  ef f icacy,  measured t hrough MRI 
images,  t he AFFIRM t r ial  concluded t hat  nat al izumab 
prevented the format ion of new lesions.7

Dat a on t he ef fect iveness achieved in our pat ient s is 
promising,  al t hough t he dat a should be regarded wi t h 
caut ion since there were few pat ients who completed one 
year  of  t reat ment  (response dat a i s avai l able f or  11 
pat ient s).  Nat al izumab improved disabi l i t y rat es and 
reduced the number of f lare-ups in tested pat ients, although 
t he percent age of  relapse-f ree pat ient s decreased over 
months. This was not  due to the diminishing effect iveness of 
nat al izumab but  rat her t o t he lower number of  pat ient s 
tested. One pat ient ’s EDSS did not  decline due to f lare-ups 
prior to t reatment  with natalizumab which left  unrecoverable 
sequelae.

Af t er t he FDA approved t he use of  nat al izumab,  t hree 
cases of progressive mult ifocal leukoencephalopathy (PML) 
were reported that  caused the withdrawal of this drug two 
year s af t er  i t s i ni t i al  mar ket i ng.  PML i s a sever e 
demyelinat ing CNS disease that  is caused by the react ivat ion 
of  t he JC polyomavirus in an immunosuppression context . 
After a study of the available safety and eff icacy data, and 

once t he r isks had been assessed,  t he EMEA once again 
approved nat al izumab for RRMS pat ient s who had been 
unsuccessf ul l y t reat ed wi t h int er f eron bet a or  were 
int olerant  t o i t ,  and for t hose who had rapidly evolving 
aggressive f orms of  t he di sease.  The manuf act ur ing 
laborat ory placed a warning in i t s dat asheet  t hat  t he 
possibilit y of pre-exist ing immunosuppression must  be ruled 
out  before start ing therapy with natalizumab. It  also warns 
against  concomitant  use of other immunosuppressive drugs 
and recommends having a recent  MRI scan made so as t o 
confirm the absence of lesions suggest ing PML.3

In August  2008, the Agencia Española de Medicament os y 

Pr oduct os Sani t ar i os (Spani sh agency of  drugs and 
heal t hcare product s) i ssued an aler t  st at ing t hat  t he 
detect ion of  a case of  PML in Europe (not  in Spain) did not  
change t he r i sk-benef i t  of  t he drug under  cur r ent  
aut horised condi t ions.  The alert  also indicat ed how t o 
avoid the development  of  PML. 8

In terms of toxicity, two pat ients suffered severe adverse 
react ions relat ed t o t he infusion,  which resul t ed in t he 
discont inuat ion of t reatment  (in one of these pat ients, the 
presence of  ant i-natal izumab ant ibodies was conf irmed), 
but  no pat ient  experienced PML. Yoursy et  al assessed the 
risk of suffering from PML in more than 3000 pat ients t reated 
with natalizumab over an average of 17 months. Only three 
cases that  were already previously known were conf irmed 
as PML despi t e having st udied suspicious cases.  They 
therefore concluded that  the risk of suffering PML was 1 in 
1000 t reated pat ients.9 Other authors analysed the benefit  
of  natalizumab compared to interferon beta-1a, assessing 
the reduct ion in relapses, the progression of the disease and 
risk of  PML. They concluded t hat  both drugs have similar 
benefits for MS pat ients and that  the benefit  obtained from 
nat al i zumab exceeded t he r i sk of  PML. 10 In pat ient s 
previously t reated with other immunomodulatory therapies, 
one must  rigorously evaluate the pat ient ’s immune status 
bef ore st ar t ing t he administ rat ion of  nat al i zumab t o 
minimise t he risk of  developing opport unist ic infect ions, 
including PML.11

In cl inical  t rials,  10% of  pat ient s had ant i-nat al izumab 
ant ibodies, which persisted in 6% (posit ive in a new analysis 
performed at  a minimum interval of six weeks). In our study, 
t he dat a was simi lar since neut ral ising ant ibodies were 
init ially detected in three pat ients but  it  was the cause of 
ineffect iveness and/ or toxicity requiring the discont inuat ion 
of t reatment  in only two of them (6.6%).

The main limitat ions of this study were the limited number 
of  pat ient s assessed and,  since t his was an observat ional 
st udy,  t hat  t he ef f ect iveness and saf et y could not  be 
adequat ely est abl ished due t o t he lack of  a reference 
cont rol group.

In conclusion,  t he ef fect iveness and safet y achieved in 
these pat ients suggests that  natalizumab can be used as an 
alt ernat ive t reatment  for ref ractory pat ient s or for t hose 
suf fering f rom aggressive MS. However,  long-term ef fect s 
and emergence of neut ralising ant ibodies during t reatment  
are yet  to be properly assessed.
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