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Introduction
•	Natalizumab is an effective treatment for MS that  

has been shown to reliably reduce relapse rates and disability 
worsening in both clinical trials and real-world clinical practice.3,4

–– In particular, natalizumab treatment is associated with lower 
clinical measures of disease activity when initiated earlier in the 
disease course.3,5

•	Post hoc analyses of clinical trials and data from real-world 
observational studies have demonstrated the association of 
natalizumab treatment with improvements in disability.6-10

•	Additional real-world data confirming the relationship between 
natalizumab use early in the disease course and achievement  
of sustained disease control and improved function may help 
guide benefit-risk assessments during treatment decision-making.

•	TOP is an ongoing 10-year observational study providing  
long-term data on RRMS patients initiating natalizumab  
in clinical practice settings.3

Objective
•	To compare the real-world outcomes for treatment-naive patients 

starting natalizumab shortly after MS symptom onset with 
outcomes for patients initiating natalizumab later.

Methods
Patients

•	Treatment-naive patients who enrolled in TOP and initiated 
natalizumab by May 1, 2016, were included in this analysis.

•	Patients in TOP received 300 mg intravenous natalizumab  
every 4 weeks.

•	Patient cohorts were determined according to RRMS disease 
duration, defined as time since symptom onset: ≤1 year (n=233), 
1–5 years (defined as >1 and ≤5 years; n=179), and >5 years 
(n=144).

Analyses

•	Annualized relapse rates in the year prior to natalizumab initiation 
and while on natalizumab were compared.

•	Disability outcomes were assessed over 3 years of treatment.  
The number of patients in each cohort of treatment-naive patients 
with data for treatment beyond 3 years was limited.

•	In this analysis, 1 year was defined as 12 months consisting  
of 4 weeks each.

•	The Kaplan-Meier method was used to estimate the cumulative 
probability of confirmed EDSS worsening or improvement.

•	Confirmed EDSS worsening was defined as a score increase  
of ≥1.5 from a baseline score of 0.0, an increase of ≥1.0 from  
a baseline score of 1.0–5.5, or an increase of ≥0.5  
from a baseline score ≥6.0, confirmed 24 weeks later.

•	Confirmed EDSS improvement was defined as a score  
decrease of ≥1.0 from a baseline score ≥2.0, confirmed  
24 weeks later. Patients with a baseline EDSS score  
<2.0 were not included in the EDSS improvement analysis.

•	Multivariate models were adjusted for age, relapses in the 
previous year, and baseline EDSS score.

Results
Patients

•	A total of 556 patients who were treatment naive prior  
to natalizumab initiation were enrolled in TOP as of  
May 1, 2016.

•	Treatment-naive patients with ≤1 year or 1–5 years since  
MS symptom onset were generally younger than treatment-naive 
patients with >5 years since onset. (Table 1)

•	Compared with patients with >5 years since MS symptom onset, 
patients earlier in the disease course had more active disease at 
baseline as assessed by gadolinium-enhancing (Gd+) lesions and 
the number of relapses in the prior year.

Annualized Relapse Rates

•	Natalizumab treatment significantly reduced annualized relapse 
rates compared with baseline in all 3 cohorts. (Figure 1).
–– The magnitude of reduction was consistent across all groups 
(92.6%–92.8%).

Change in Disability

•	EDSS scores were significantly lower at year 3 than at baseline in 
the patient group with ≤1 year since MS symptom onset but not 
in the groups with longer disease duration. (Figure 2)

•	Over 3 years of natalizumab treatment, the adjusted likelihood of 
EDSS worsening did not differ significantly between patients with 
≤1 year since MS symptom onset (12.8%) and those with 1–5 
years (23.2%; P=0.0584) or >5 years (13.4%; P=0.6419) since 
symptom onset. (Figure 3)

•	The adjusted likelihood of EDSS improvement was greater for 
patients with ≤1 year since MS symptom onset (49.3%) than for 
those with 1–5 years (38.1%; P=0.0212) or >5 years (26.3%; 
P=0.0029) since symptom onset. (Figure 4)
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Figure 1. Annualized relapse rates in the year prior to starting natalizumab and while on natalizumab
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CI=confidence interval.
P value is based on a Poisson model assessing within-group annualized relapse rate reduction from baseline.

Figure 3. Cumulative probability of 24-week confirmed EDSS worsening over 3 years of  
natalizumab treatment
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HR=hazard ratio. 
HRs and P values are based on a Cox model with age, number of relapses in the year prior to natalizumab initiation, and baseline EDSS category (EDSS score <3.0 or ≥3.0) as covariates.  
Data are recensored at week 144. Patients with available baseline EDSS scores are included.

Figure 2. EDSS score change from baseline at 3 years of natalizumab treatment
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SEM=standard error of the mean.
aBased on Wilcoxon rank-sum test between groups.
bBased on Wilcoxon signed-rank test within group.

Figure 4. Cumulative probability of 24-week confirmed EDSS improvement over 3 years of  
natalizumab treatment
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HRs and P values are based on a Cox model with age, number of relapses in the year prior to natalizumab initiation, and baseline EDSS category (EDSS score <3.0 or ≥3.0) as covariates.  
Data are recensored at week 144. Patients with available baseline EDSS scores are included.

Characteristic
MS duration ≤1 year

(n=233)
MS duration 1–5 years

(n=179)
MS duration >5 years

(n=144) 
Age, mean (SD), ya 31.9 (9.96) 34.3 (10.08) 40.1 (9.19)
Sex, female, n (%) 157 (67.4) 119 (66.5) 103 (71.5)
MS disease duration, ya

	 Mean (SD) 0.5 (0.24) 2.4 (1.11) 12.4 (6.54)
	 Median (min, max) 0.5 (0, 1.0) 2.1 (1.0, 4.9) 10.7 (5.0, 42.7)
EDSS scorea

	 Mean (SD) 2.9 (1.58) 3.3 (1.60) 3.4 (1.65)
	 Median (min, max) 2.5 (0.0, 9.5) 3.0 (0.0, 7.0) 3.5 (0.0, 7.0)
Number of relapses in year priora

	 Mean (SD) 2.1 (0.93) 2.2 (1.03) 1.8 (0.93)
	 Median (min, max) 2 (0, 5) 2 (1, 7) 2 (0, 5)
Patients with Gd+ lesions, n (%)a 144 (82.3)b 96 (80.0)b 63 (68.5)b

Time on natalizumab, y
	 Mean (SD) 3.1 (1.94) 3.1 (1.90) 2.7 (1.81)
	 Median (min, max) 2.9 (0, 7.9) 2.8 (0.1, 8.4) 2.3 (0, 8.4)
SD=standard deviation.
aAssessed at baseline.
bData were available from 175 patients with MS duration ≤1 year, 120 patients with MS duration of 1–5 years, and 92 patients with MS duration >5 years.

Table 1. Characteristics of treatment-naive patients in TOP (N=556)

Conclusions
•	In TOP RRMS patients who were treatment naive when starting natalizumab, annualized relapse rates were significantly  

reduced from baseline and rates of Expanded Disability Status Scale (EDSS) worsening remained low over 3 years of treatment.
–– The effectiveness of natalizumab treatment was observed regardless of baseline disease activity.

•	Patients initiating natalizumab soon after multiple sclerosis (MS) symptom onset had a higher probability of on-treatment  
disability improvement (ie, confirmed EDSS improvement) than patients initiating later.
–– The potential to improve patient function may be an important outcome measure to consider in the benefit-risk assessment  
of high-efficacy MS therapies.

–– The association of earlier natalizumab treatment with an increased probability of disability improvement should also be  
considered when evaluating a patient’s individualized benefit-risk.

•	These results demonstrate that patients who initiate natalizumab treatment earlier in their disease course have better  
outcomes, which is consistent with previous analyses of patients in TOP.1-3

–– Disability early in the course of MS may reflect inflammation that can be mitigated by timely treatment with natalizumab,  
whereas later disability may be more resistant to recovery.
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