
Introduction
•	Natalizumab is a highly efficacious therapy for the treatment of RRMS, 

as demonstrated in clinical trials and a number of real-world studies.2,4

•	TOP, which began >10 years ago, is the largest ongoing real-world 
study of natalizumab-treated patients with RRMS.
–– TOP collects data on safety and clinical outcomes in patients with 
RRMS treated with natalizumab in clinical practice.1

–– The 5-year interim analysis of TOP did not reveal new safety 
signals associated with natalizumab treatment. The overall 
relapse rate was significantly reduced from prenatalizumab levels 
and remained low, and disability levels remained stable over 
time.1 These results supported the efficacy demonstrated in the 
pivotal trials2 with real-world data. 

•	The current analysis reports on 10-year interim data on the long-term 
safety and effectiveness of natalizumab in TOP patients treated in 
real-world settings.

Objectives
•	To report an interim analysis of safety and effectiveness in patients 

with up to 10 years of natalizumab treatment in TOP.

Methods
•	TOP is an ongoing, open-label, multinational, multicentre prospective 

observational study of patients with RRMS initiating natalizumab in 
clinical practice settings (ClinicalTrials.gov, NCT00493298).1

•	This interim analysis includes data from study initiation (July 2007) 
through November 2017.

•	ARRs for the year prior to starting natalizumab and the period during 
which patients were on natalizumab (and ≤84 days after the last dose) 
were compared using a repeated Poisson model.
–– ARRs were also evaluated by baseline characteristics: median age, 
number of relapses in the prior year, EDSS score category, and 
number and type of prior disease-modifying therapies (DMTs) used.

•	The cumulative probabilities of 24-week–confirmed disability 
worsening (EDSS score increase of ≥1.5 from a baseline score of 0.0, 
≥1.0 from a score of 1.0–5.5, or ≥0.5 from a score ≥6.0) and 24-
week–confirmed disability improvement (decrease of ≥1.0 from a 
baseline score ≥2.0) were estimated using the Kaplan-Meier method. 
Confirmation could occur ≤84 days after the last dose of natalizumab.

•	Serious adverse events (SAEs) were assessed at clinical visits 
beginning with the first dose of natalizumab. SAEs that occurred 
up to 6 months after the last natalizumab infusion were included, 
except for PML and death, which were included after the first dose 
irrespective of the date of occurrence.

•	The incidence rates of SAEs of interest (OIs, malignancy, and PML) 
were examined overall and in the first 3 years and beyond 3 years 
on treatment (reflecting median exposure) to determine if incidence 
changed over time.
–– Incidence rate per patient-year was calculated as the number of 
patients with an event divided by the number of patient-years of 
follow-up overall or during the first 3 years or beyond 3 years on 
treatment. Exact confidence intervals (CIs) were calculated based 
on the Poisson distribution.

Results
Patient enrolment and disposition
•	As of 1 November 2017, 6148 patients were enrolled in TOP 

(Figure 1). Baseline characteristics are shown in Table 1.

•	A total of 3210 patients (52.2%) discontinued natalizumab but 
remained in TOP; 2117 (34.4%) withdrew from TOP.
–– The most common reason reported for discontinuation was 
positive anti–JC virus (JCV) antibody serostatus (n=1487; 24.2%).

•	Median exposure was 38 (range, 1–135) doses; median follow-up 
time was 62 (range, 1–130) months.

Relapses
•	The ARR decreased from 1.99 in the year prior to starting 

natalizumab to 0.24 during the first year of natalizumab treatment 
and 0.19 during the second year; yearly ARRs remained <0.20 
in years 3–10 (Figure 2). The overall ARR while patients were on 
natalizumab was 0.15 (95% CI: 0.14–0.15), a 92.5% reduction from 
the year prior to starting natalizumab.
–– When patients were stratified by baseline characteristics, the on-
treatment ARR reduction from the year prior to initiation ranged 
from 89.8% to 94.3% (Figure 3).

–– The greatest reductions in ARR (>94.0%) were observed among 
patients with the lowest baseline EDSS scores (≤1.5) and those 
who were treatment naive at natalizumab initiation (Figure 3C–E).

•	The majority of patients (n=3878; 63%) were relapse free, and the 
estimated cumulative probability of remaining relapse free over 
10 years was 45.8%.

Disability
•	In TOP, 810 of 6148 (13.2%) patients had confirmed disability 

worsening, and 1210 of 5179 (23.4%) had confirmed disability 
improvement.

•	At 10 years, the estimated cumulative probabilities of 24-week 
confirmed disability worsening and improvement were 27.8% 
and 33.1%, respectively, though numbers of patients at risk after 
9 years were low. At 9 years, probabilities were 25.0% and 32.3%, 
respectively (Figure 4).

Safety
•	Overall, 13.5% of patients experienced ≥1 SAE; 4.7% had ≥1 SAE 

reported to be treatment related. There were 30 deaths (0.5%).

•	The most commonly reported SAEs by Medical Dictionary for 
Regulatory Activities (MedDRA) preferred term were immune 
reconstitution inflammatory syndrome (IRIS) and PML (Table 2).

•	Incidence rates for OI, malignancy, and PML were low (Table 3) and 
were similar during the first 3 years on treatment and after 3 years, 
as indicated by overlapping CIs.
–– The most commonly reported OI was PML (n=52), and the most 
commonly reported malignancy was breast cancer (n=12).
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Figure 1. Annual accounting of patients in TOP 

Patients who received natalizumab in TOP are those who remained in TOP and continued 
natalizumab treatment through 1 November of the given year. Cumulative numbers of patients who 
withdrew over the study duration are shown.
aAccounting in 2007 is shown for study start (July 2007) through 1 November 2007. For each year, 
patients enrolled after 1 November are accounted for in the following year.
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Figure 2. ARR during each year of natalizumab treatment
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Figure 3. ARRs in the year prior to natalizumab treatment and after starting natalizumab by patient characteristics and 
treatment history at baseline

BRACE=Betaseron®, Rebif®, Avonex®, Copaxone®, Extavia®.

Baseline characteristic N=6148

Age, mean (SD), y 37.1 (9.77)

Female, n (%) 4430 (72.1)

Disease duration at baseline, median (range), y 7.8 (0–48)

Relapses in year prior to natalizumab initiation, 
mean (SD)

2.0 (1.00)

Baseline EDSS score, mean (SD) 3.5 (1.62)

DMT duration prior to natalizumab initiation, y  

Mean (SD) 4.0 (3.85)

Median (range) 2.9 (0–22)

Prior DMTs, n (%)  

0 952 (15.5) 

1 2897 (47.1) 

≥2 2299 (37.4)

Patients who were anti-JCV antibody positive, n (%) 2102 (34.2)a 
aData on anti-JCV antibody status at enrolment were available for 4339 patients.
SD=standard deviation.

Table 1. Baseline demographics and clinical characteristics

MedDRA preferred term, n (%)a N=6148

IRIS 54 (0.9)

PML, confirmed 52 (0.8)

Abortion spontaneous 37 (0.6)

Hypersensitivity 26 (0.4)

Pneumonia 23 (0.4)

Urinary tract infection 20 (0.3)

Fall 19 (0.3)

Depression 18 (0.3)

Epilepsy 18 (0.3)

Herpes zoster 17 (0.3)

Breast cancer 12 (0.2)

Intervertebral disc protrusion 12 (0.2)

Suicide attempt 11 (0.2)

Escherichia urinary tract infection 10 (0.2)

Pulmonary embolism 10 (0.2)

Pyelonephritis 10 (0.2)
aEach patient was counted only once within each preferred term. Multiple sclerosis 
was also reported as an SAE in 15 patients.

Table 2. Incidence of SAEs occurring in ≥10 patients in TOP

Conclusions
•	The TYSABRI Observational Program (TOP) began more than 10 years ago and is the largest ongoing real-world study of relapsing-remitting multiple sclerosis (RRMS) patients treated with natalizumab.

•	This interim analysis of TOP extends the previous analysis1 with a larger population (6148 vs 4821 patients), a longer natalizumab exposure duration (median of 38 vs 22 doses), and a longer follow-up time (median of 
62 vs 26 months) to demonstrate natalizumab’s consistent safety and effectiveness over 10 years.

•	The effectiveness results confirm and broaden the findings from clinical trials.2

–– Significant annualised relapse rate (ARR) reductions were observed regardless of baseline disease activity or the number of prior treatments (with on-treatment reductions of 89.8%–94.3% from the year prior to 
natalizumab initiation).

–– Natalizumab provided long-term control of RRMS disease activity, as shown by the stability of relapse rates and Expanded Disability Status Scale (EDSS) scores over the study duration.
–– At 10 years, the estimated cumulative probability of disability improvement exceeded 30%, while the estimated probability of disability worsening remained <30%.

•	For up to 10 years of natalizumab treatment, safety findings were consistent with the current safety profile of natalizumab,3 and no new safety concerns were identified.
–– The incidence rates of opportunistic infections (OIs), progressive multifocal leukoencephalopathy (PML), and malignancy were low (0.002–0.003 events per patient-year).

•	Long-term, real-world studies like TOP provide valuable information for clinicians and patients considering the benefit-risk profile of RRMS therapies.

•	The planned continued follow-up for up to 15 years in TOP will provide the longest evaluation of real-world outcomes in natalizumab-treated patients.
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Overall exposure
(26,060 patient-years; N=6148)

First 3 years on treatment
(15,773 patient-years; N=6148)

Beyond 3 years on treatment
(10,245 patient-years; N=3719)

SAE type
Patients with  
event, n (%)

Incidence rate 
(95% CI), events per 

patient-year
Patients with  
event, n (%)

Incidence rate
(95% CI), events per 

patient-year
Patients with  
event, n (%)

Incidence rate
(95% CI), events per 

patient-year

OI 71 (1.2) 0.003
(0.002–0.003)

28 (0.5) 0.002
(0.001–0.003)

44 (1.2) 0.004
(0.003–0.006)

Malignancy 59 (1.0) 0.002
(0.002–0.003)

33 (0.5) 0.002
(0.001–0.003)

26 (0.7) 0.003
(0.002–0.004)

PML, confirmed 52 (0.8) 0.002
(0.002–0.003)

17 (0.3) 0.001
(0.001–0.002)

35 (0.9) 0.003
(0.002–0.005)

Table 3. Incidence of opportunistic infection, malignancy, and PML 
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Figure 4. Estimated cumulative probabilities of (A) confirmed disability worsening and (B) confirmed disability improvement 
at 9 years of natalizumab treatment

X-axes are truncated at year 9 because of the low numbers of patients at risk beyond 9 years. At year 10, 32 patients were at risk of disability worsening and 28 patients were at risk of 
disability improvement. The estimated cumulative probabilities of disability worsening and improvement at year 10 were 27.8% and 33.1%, respectively.
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