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Introduction
• A recent analysis of multiple sclerosis (MS) patient data in 

the TOUCH registry and the TYSABRI® Global Safety Database 
demonstrated that EID is associated with a clinically and 
statistically significant lower risk of PML than SID in anti-JCV 
antibody positive patients receiving natalizumab.3

• In that analysis, PML risk was assessed under 3 definitions of  
EID (Figure 1):
 – The primary definition assessed the impact of EID versus SID in 
the previous 18 months of recorded infusion history on PML risk.

 – The secondary definition assessed the impact of any prolonged 
period of EID dosing in the patient’s infusion history on PML risk.

 – The tertiary definition assessed the impact of an overall dosing 
history consisting primarily of EID dosing on PML risk.

• EID under the primary and secondary definitions resulted in 94% 
and 88% reductions in PML risk, respectively (Figure 2).
 – No cases of PML were observed under the tertiary definition.

• In the primary and secondary EID definition cohorts, 13 PML 
cases were observed.  

Objective
• To describe the demographic, infusion history, and risk factor 

profiles of patients who developed PML on natalizumab EID in 
comparison with those who did not develop PML.

Methods
• All patients in these analyses were anti-JCV antibody positive.
• Demographics, treatment history, and covariates of interest  

(sex, age, anti-JCV antibody index, total natalizumab exposure, 
prior IS use, duration of MS, and average dosing interval [ADI]) 
in the EID PML cases and in all EID patients were assessed 
using summary statistics. 

Results
EID PML cases
• Overall, 1988 patients met the primary definition and 3331 met 

the secondary definition of EID.
 – Of the 13 PML cases identified in an EID group in this analysis, 
3 met the primary definition and 12 met the secondary 
definition of EID, with 2 cases meeting both definitions 
(Figure 3).

 – Of the 12 PML cases that met the secondary definition of EID 
(EID at any point in treatment history), 8 had switched back to 
treatment consistent with SID prior to the PML event (Figure 3).

Natalizumab exposure
• The EID PML cases under the primary and secondary definitions 

had greater natalizumab exposure than the corresponding overall 
EID cohort (Table 1).
 – For all natalizumab infusions, the median dosing interval was 
numerically shorter for the EID PML cases than for the overall 
EID groups (primary definition: 33.7 vs 35.5 days; secondary 
definition: 31.6 vs 33.5 days).

 – The EID PML cases had numerically longer total natalizumab 
duration than the overall EID groups (median duration under 
primary definition: 74 vs 59 months; median duration under 
secondary definition: 74.5 vs 56 months).

 – The EID PML cases had also received numerically more total 
natalizumab infusions than the overall EID groups (median 
doses under primary definition: 68 vs 50; median doses under 
secondary definition: 68 vs 51).

 – The EID PML cases had numerically more natalizumab infusions 
than the overall EID groups prior to the defining final 18 months 
under the primary definition (median infusions: 54 vs 37) 
and prior to switching from SID to EID under the secondary 
definition (median infusions: 40.5 vs 25).

Prior IS use and anti-JCV antibody index*
• Anti-JCV antibody index data from the 6–12 months prior to PML 

diagnosis were available for 7 cases (mean value: 2.92); all but 
1 of these had index values ≥1.5 (Figure 3).

• The proportion of patients with prior IS use was numerically 
higher in the primary and secondary EID PML cases than in the 
corresponding overall EID cohorts (33% vs 5% under the primary 
definition; 17% vs 5% under the secondary definition; Table 1).

Outcomes
• Of the 13 EID PML patients, 5 (30%) were deceased at the time 

of this analysis (Figure 3).
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Conclusions
• While natalizumab extended interval dosing (EID) is associated with a significantly lower risk of progressive multifocal 

leukoencephalopathy (PML) than standard interval dosing (SID), it does not completely eliminate the risk of PML; 3 of 1988 and 
12 of 3331 EID patients had PML in the primary and secondary analyses, respectively.

• EID PML patients had elevated known risk factors for PML,1,2 including longer natalizumab treatment duration, higher rates of prior 
immunosuppressant (IS) use, and predominantly higher anti–JC virus (JCV) antibody index values than the overall EID group and SID 
PML patients.
 – This observation reinforces the importance of the known PML risk factors and suggests that individualized consideration of these 
risk factors remains important in the context of EID.

• Under both the primary and secondary definitions of EID, dosing intervals for the EID PML cases were shorter than for the overall EID 
cohorts, suggesting that lower PML risk might be observed in patients with either longer dosing intervals or a higher proportion of EID 
than SID during their overall treatment period.

• These conclusions are limited by missing anti-JCV antibody index values and a lack of statistical comparisons due to limited numbers 
of cases.
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Figure 1. Primary, secondary, and tertiary definitions of EID employed in the TOUCH analysis3

Primary definition: tests whether dosing history in the last 18 months of natalizumab treatment affects PML risk 

• EID was defined as ≤15 infusions in the last 18 months
  (548 days)
• SID was defined by >15 infusions in the last 18 months
 (548 days)

• An EID infusion was an infusion with ≤10 doses occurring
  in the prior 365 days 
• EID patients were defined as those who had consecutive
  EID infusions for ≥6 months after the first EID infusion
• SID was defined as >10 doses over 365 days prior to 
 any infusion

• EID was defined as ≤10 infusions/year calculated as the
  total number of infusions divided by the total follow-up time
• SID was defined as >10 infusions/year calculated as the
  total number of infusions divided by the total follow-up time

Secondary definition: tests whether an EID period occurring at any time in the dosing history affects PML risk 

Tertiary definition: tests whether a primarily EID dosing history affects PML risk 

Hypothetical EID subject by primary definition

18 months (548 days) Final dose 

Hypothetical EID subject by tertiary definition

Total follow-up time = 2 years
20 doses/2 years = 10 doses/year 

Final dose 

Total doses = 20 doses 

Hypothetical EID subject by secondary definition

6 months (≥180 days) 

365 days 
Final dose 

SID infusionEID infusion Final dose

Example of ADIs
EID: 548 days/15 infusions= 

ADI of 36 days
SID: 548 days/16 infusions= 

ADI of 34 days

Example of ADIs

EID: 365 days/10 infusions= 
ADI of 36.5 days

SID: 365 days/11 infusions= 
ADI of 33 days

Example of ADIs
EID: 365 days total follow-up 

time/10 infusions= 
ADI of 36.5 days

SID: 365 days total follow-up 
time/11 infusions=  

ADI of 33 days

Figure 3. Dosing and risk factor information for individual EID PML cases
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Figure 2. Kaplan-Meier estimates of the cumulative probabilities of PML in the EID group versus the SID group according to the (A) primary, (B) secondary, and (C) tertiary definitions of EID3

Number of patients at riskb

SID group 13,132 13,132 10,596 7850 5989 4236 2775 1823 1205 734 296
EID group 1988 1988 1817 1502 1225 958 700 515 374 247 113

Cumulative number of PML casesc

SID group 0 0 3 9 22 45 68 74 82 87 89
EID group 0 0 0 0 0 0 1 3 3 3 3
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HR (95% CI) from Cox regression analysisa:
0.06 (0.01–0.22); P<0.0001
94% reduction in PML risk with EID vs SID
P value from log-rank test: 0.0001
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HR (95% CI) from Cox regression analysisa: 
0.12 (0.05–0.29); P<0.0001
88% reduction in PML risk with EID vs SID
P value from log-rank test: <0.0001

B. Secondary definition
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Number of patients at riskb 
SID group 15,424 13,104 8083 5629 4134 2829 1756 1117 718 440 172
EID group 3331 3285 2949 2463 1990 1494 1063 756 535 342 145

Cumulative number of PML casesc 
SID group 0 0 6 11 22 43 58 63 68 70 71
EID group 0 0 0 1 2 2 5 7 10 12 12
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C. Tertiary definitiond

Number of patients at riskb 
SID group 23,168 17,187 11,836 8898 6844 4920 3277 2201 1486 920 388
EID group 815 749 577 454 370 274 198 137 93 61 21

Cumulative number of PML casesc 
SID group 0 0 7 13 26 49 73 81 89 94 96
EID group 0 0 0 0 0 0 0 0 0 0 0
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P value from log-rank test: 0.0204SID group
EID group

CI=confidence interval; HR=hazard ratio.
aEID vs SID. Model includes age, sex, prior IS use, EID/SID group, and calendar year at the start of natalizumab treatment as covariates.
bNumber of patients who were still in the study and did not have PML at the end of the specified time.
cCumulative number of PML cases at the end of the specified time.
dBecause no PML events were observed in the EID group for the tertiary definition, the Cox regression analysis cannot be performed.

Primary definition Secondary definition

EID SID EID SID

Patient characteristic
PML cases 

(n=3)
All patients 
(n=1988)

PML cases 
(n=90)

All patients 
(n=13,132)

PML cases 
(n=12)

All patients 
(n=3331)

PML cases 
(n=72)

All patients 
(n=15,424)

Female, % 100 69 66 67 67 69 65 66

Age at first infusion, mean (SD), years 32.3 (4.0) 42.9 (11.3) 44.5 (10.3) 44.0 (11.0) 43.1 (11.0) 43.0 (11.2) 43.4 (10.3) 43.9 (11.4)

Prior IS use, % 33 5 16 5 17 5 15 5

Time between infusions, median (Q1, Q3), days 33.7 
(33.3, 35.6)

35.5 
(33.3, 38.8)

29.7 
(28.7, 30.6)

29.7 
(28.8, 30.8)

31.6 
(30.9, 32.4)

33.5 
(31.7, 36.9)

29.3 
(28.6, 30.2)

29.4 
(28.7, 30.5)

Total number of infusions, median (Q1, Q3) 68 
(50, 68)

50 
(31, 75.5)

60 
(47, 73)

46 
(28, 70)

68 
(58, 83)

51 
(31, 75)

58 
(42, 70)

27 
(17, 53)

Total duration of natalizumab treatment, median 
(Q1, Q3), months

74 
(58, 75)

59 
(37, 87)

58.5 
(47, 71)

44 
(27, 68)

74.5 
(59.5, 85)

56 
(36, 81)

54 
(40.5, 66)

26 
(16, 51)

Number of natalizumab infusions before the 
defining EID treatment period, median (Q1, Q3)

54 
(37, 55)

37 
(18, 63)

NA NA 40.5 
(19, 56.5)

25 
(13, 44)

NA NA

NA=not applicable; Q1=quartile 1; Q3=quartile 3; SD=standard deviation.

Table 1. Characteristics of patients in EID and SID groups by EID definition

NA=not available.
aPatient did not meet primary definition of EID due to receiving ≥16 doses in the final 18 months.

*Information on prior IS use was available for all patients; anti-JCV antibody index values were available for 7 of 13 patients.


