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Patients who have all 3 risk factors for PML (i.e., are anti-JCV antibody positive, have 

received more than 2 years of TYSABRI therapy, and have received prior IS therapy) 

have a higher risk of PML. In anti-JCV antibody-positive TYSABRI-treated patients 

who have not used prior IS therapies, the level of anti-JCV antibody response (index) is 

associated with the level of risk for PML (i.e., the risk is greater in those with a high 

antibody index compared with those with a low index). Currently available evidence 

suggests that the risk of PML is low at an index equal to or below 0.9 and increases 

substantially above 1.5 for patients who have been receiving treatment with TYSABRI 

for longer than 2 years [Ho 2017]. 

 

Irrespective of the presence or absence of PML risk factors, heightened clinical 

vigilance for PML should be maintained in all patients treated with TYSABRI and for 

6 months after discontinuation of therapy. 

 

The PML Risk Estimates Algorithm (Figure 1) summarises PML risk by anti-JCV 

antibody status, prior IS use, and duration of TYSABRI therapy (by year of treatment) 

and stratifies this risk by index value when applicable. 

 

- For anti-JCV antibody-negative patients: PML risk estimates are based on 

postmarketing data from approximately 125,000 TYSABRI-exposed patients 

where the estimated incidence of PML for anti-JCV antibody-negative patients 

is 0.1/1000. Anti-JCV antibody-negative patients may still be at risk of PML for 

reasons such as a new JCV infection, fluctuating antibody status, or a 

false-negative test result. 

- For anti-JCV antibody-positive patients: Risk estimates were derived using the 

Life Table Method based on the pooled cohort of 21,696 patients who 

participated in the STRATIFY-2, TOP, TYGRIS, and STRATA clinical trials. 

The risk estimates from the Life Table Method are forward-looking in yearly 

intervals (for example, the risk estimate corresponding to the 25- to 36-month 

TYSABRI exposure period is the PML risk estimated for the next year for 

patients treated for 24 months with TYSABRI). The individual treatment length 

of each patient is taken into consideration with drop-outs (e.g., treatment 

discontinuation) accounted for. 

- For anti-JCV antibody-positive patients who have not used prior IS therapies: 

The index can further stratify PML risk in patients treated with TYSABRI. A 

higher anti-JCV antibody index is associated with an increased risk of PML.  

- For anti-JCV antibody-positive patients who have used IS previously: These 

patients are at an increased risk of PML because prior IS use is recognised as an 

independent risk factor for PML. PML risk estimates for this patient population 

are based on TYSABRI clinical trial data where prior IS use comprised the 

following 5 IS therapies: mitoxantrone, methotrexate, azathioprine, 

cyclophosphamide, and mycophenolate mofetil. The exact mechanism by which 

these 5 IS therapies lead to an increased PML risk is unknown. In patients with 

prior IS, current data do not show an association between higher index and PML 

risk. The underlying biological explanation for this effect is unknown. 
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Summary results from real-world data on extended interval dosing 

In 2017, a prespecified, retrospective analysis of anti-JCV antibody-positive patients 

receiving TYSABRI in the United States was conducted to compare the risk of PML 

between patients who received the approved dose and those who received extended 

interval dosing (EID). As there was no consensus on a single definition of EID practice, 

3 definitions were prespecified to address different treatment practices; however, PML 

cases were only observed for the primary and secondary definitions. 

The primary definition identified EID based on the last 18 months of TYSABRI 

exposure. Subsequent analyses showed that the majority of the included EID patients 

had received the approved dose during the first 18 months of TYSABRI exposure and 

the median number of infusions EID patients received on or after the start of the 

defined EID period was between 12.0 and 17.0 infusions across the primary and 

secondary definitions. The secondary definition identified EID periods of ≥ 6 months 

occurring at any time during the treatment history with the majority of EID patients 

included having switched to EID after > 1 year of the approved dose (median 25 doses). 

For both definitions, EID patients had average dosing intervals of approximately 

6 weeks. KM estimates of time to PML and hazards of PML for EID versus the 

approved dose are presented in Figure 3. The analyses concluded that EID treatment, 

after a period receiving the approved dosing interval, is associated with a statistically 

and clinically significant lower risk of PML than the approved dose in anti-JCV 

antibody-positive patients. Efficacy data were not available within this dataset, 

preventing any conclusions on EID benefit/risk. Although, according to this analysis, 

the risk of PML in EID patients may be lower, patients treated with EID should receive 

monitoring for PML following the same guidance as provided for patients receiving the 

approved dose (PI Section 4.4 [Special warnings and precautions for use]). 

 

Figure 3: Kaplan-Meier Estimates of the Cumulative Risk of PML for Primary (A) 

and Secondary (B) EID Analyses 

 

 
 

CI = confidence interval; EID = extended interval dosing; HR = hazard ratio; PML = progressive 

multifocal leukoencephalopathy; SID = standard interval dosing. 

*EID versus SID Cox model includes age, sex, prior use of immunosuppressant therapy, EID/SID group, 

and calendar year at the start of TYSABRI therapy as covariates.  

†Number of patients who were still in the study and did not have PML at the end of the specified time.  

‡Cumulative number of PML cases at the end of the specified time. 

 

Results from efficacy modelling data 

Previous exposure/response models [Muralidharan 2017] suggested that efficacy would 

be lower if patients initiated TYSABRI with dosing other than 300 mg every 4 weeks. 
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Figure 4: Recommended Patient Monitoring 

 
DWI = diffusion-weighted imaging; FLAIR = fluid-attenuated inversion recovery; JCV = John 

Cunningham virus; MRI = magnetic resonance imaging. 

 

 

 

Table 1: MRI Protocols 

Scanner field strength > 1. 5 T, slice thickness ≤ 5 mm with no gap and with whole 

brain coverage. Axial images prescribed from the subcallosal line. 

Full MRI Protocol 

(Baseline and routine annual scans for all 

patients) 

Abbreviated MRI protocol 

(Safety monitoring in high-risk patients) 

 Sagittal and axial 2D FLAIR or 3D FLAIR  

 Axial FSE proton density/T2  

 Axial DWI with ADC 

 Axial SE T1-weighted pre- and 

post-contrast or 3D T1-weighted pre- and 

post-contrast 

 Gd injection 0.1 mmol/kg over 30 seconds  

 5-minute delay after contrast injection 

 Sagittal and axial 2D FLAIR or sagittal 

3D FLAIR with axial and coronal 

reformat 

 Axial FSE proton density/T2 

 Axial DWI with ADC 

 

2D = 2 dimensional; 3D = 3 dimensional; ADC = apparent diffusion coefficient; DWI = diffusion 

weighted imaging; FLAIR = fluid-attenuated inversion recovery; FSE = fast spin echo; Gd = gadolinium; 

MRI = magnetic resonance imaging; SE = spin echo. 

 

If MRI lesions suggestive for PML are detected, the full MRI protocol should be 

extended to include contrast-enhanced T1-weighted imaging to detect inflammatory 

features and the possible coincidence of PML and PML-immune reconstitution 

inflammatory syndrome (IRIS), particularly during follow-up. It is also recommended 
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Card. The Patient Alert Card includes a recommendation for patients to retain the card 

for a period of 6 months after the last dose of TYSABRI therapy because signs and 

symptoms suggestive of PML may occur up to 6 months after discontinuation and 

patients and their partners and caregivers should report any suspect changes in 

neurological status during this time. 

The card contains a space to provide contact information so that they can report these 

concerns. Their physician must complete this section when issuing the card. 

Patient Alert Cards (see Appendix 3) are included as part of the Physician Pack. 

Additional cards can be ordered from the local company office.  

For further details, please contact Head of Marketing, Singapore at +65 6296 6977. 

Fax: +65 6296 6577 
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3.3 Tysabri Prescribing Programme Overview  

Figure 5 below provides an overall summary of the Tysabri Prescribing Programme  

 

 

 

 

  
Prescriber 

Prescribe TYSABRI 

Infuse TYSABRI 

Patient 

Must demonstrate understanding of 

TYSABRI and risk of PML 

Following discussion with Physician 

Receipt of Patient Medication Guide 

Receipt of Patient Alert Card 

 

Patient acknowledgement via:  

Treatment Initiation Form prior to  

first infusion  

Treatment Continuation Form prior 

to the 25th infusion  

Pre- infusion Questionnaire prior to 

treatment 

Receive TYSABRI 

Must complete TYSABRI training: 

Per physician training plan 

 

Must complete the Letter of 

Undertaking 

 

PML Data Collection Forms 

(suspect, 3, 6, 12 & 24 months) 
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