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Research question 

• Amongst patients with MS who are new users of biologic treatment (e.g. 
Alemtuzumab, Natalizumab, Ocrelizumab, Ofatumumab), how many patients 
experience PML while on treatment?
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Multiple scelrosis 

• Multiple sclerosis (MS) is the most common disabling neurological disease of young 
adults with symptom onset generally occurring between the ages of 20 to 40 years

• Myelin is a substance that makes up the protective sheath (myelin sheath) that coats 
nerve fibers (axons)

• MS is an immune inflammatory disease that assaults myelinated axons in the central 
nervous system , damaging the myelin and axon to varying degrees

https://www.mayoclinic.org/diseases-conditions/multiple-sclerosis/symptoms-causes/syc-20350269

https://www.mayoclinic.org/diseases-conditions/multiple-sclerosis/symptoms-causes/syc-20350269
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Multiple scelrosis 
• Inflammation, neurodegeneration, and gliosis are hallmarks of MS

• MS is a chronic disease that affects people differently

• A small number of people with MS will have a mild course with little to no disability, 
whereas others will have a steadily worsening disease that leads to increased disability over 
time

• Depending on where the nerve damage occurs, MS can affect vision, sensation, 
coordination, movement, and bladder or bowel control
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Risk factors 

• Females gender 

• Age 
– Onset usually occurs around 20 and 40 years of age. However, younger and older people can be 

affected

• Genetics 
– A gene on chromosome 6p21

• Family History 

• Diseases (viral infection, e.g., Epstein-Barr virus)

• Race
– White people, particularly those of Northern European descent, are at highest risk of developing MS
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Risk factors 

• Injury 

• Certain autoimmune diseases

– E.g., thyroid, psoriasis

• Environmental factors

– Low vitamin D level (who spend more time in the sun and those with relatively higher 
levels of vitamin D,  has less risk)
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Diagnosis

• No single test used to diagnose MS

• Different tests to rule out or confirm the diagnosis

• MRI scans of the brain and spinal cord to look for the characteristic lesions of MS

• Lumbar puncture (sometimes called a spinal tap) looking for proteins and 
inflammatory cells associated with the disease

• Evoked potential tests, which use electrodes placed on the skin and painless electric 
signals
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https://doi.org/10.7759/cureus.33242
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MS types 

1. Clinically isolated syndrome (CIS): Has a first episode of MS symptoms, HCPs often categorize 
it as CIS. Not everyone who has CIS goes on to develop multiple sclerosis.

2. Relapsing-remitting MS (RRMS): This is the most common form of multiple sclerosis. People 
with RRMS have flare-ups -- also called relapse or exacerbation -- of new or worsening symptoms. 
Periods of remission follow (when symptoms stabilize or go away).

3. Primary progressive MS (PPMS): People diagnosed with PPMS have symptoms that slowly and 
gradually worsen without any periods of relapse or remission.

4. Secondary progressive MS (SPMS): In many cases, people originally diagnosed with RRMS 
eventually progress to SPMS. With secondary-progressive multiple sclerosis, you continue to 
accumulate nerve damage. Your symptoms progressively worsen. While you may still experience 
some relapses or flares (when symptoms increase), you no longer have periods of remission 
afterward (when symptoms stabilize or go away).
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Treatment 

https://consultqd.clevelandclinic.org/biologics-shaping-cancer-ms/

https://consultqd.clevelandclinic.org/biologics-shaping-cancer-ms/
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Increase in biologics therapy use 
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Treatment 

• Treatment of the attacks
– Corticosteroids

– Plasma exchange (plasmapheresis)

• Disease-modifying therapies (DMTs)

• Relapse management medications
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Treatment 

doi: 10.3389/fneur.2022.824926 
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doi: 10.3389/fneur.2022.824926 
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Oral medications 

Drug name Biologics  

Cladribine 

Dimethyl Fumarate

Fingolimod

Ozanimod

Ponesimod

Siponimod

Teriflunomide 
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Injected Medications

Drug name Biologics  

Glatiramer

Interferon Beta-1a ✓
Interferon Beta-1b ✓
Ofatumumab ✓
Peginterferon beta-1a ✓
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Infused Medications

Drug name Biologics  

Natalizumab ✓
Alemtuzumab ✓
Ocrelizumab ✓
Mitoxantrone ✓
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Outcome 

• Progressive multifocal leukoencephalopathy (PML)

• PML is a rare, often fatal demyelinating disease of the central nervous 
system that occurs almost exclusively in immunosuppressed individuals

• This disease is caused by the polyomavirus JC (JCV)
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Outcome 

• Found in 

– Patients with lymphoproliferative and myeloproliferative diseases

– Solid organ malignancies

– Autoimmune diseases, and 

– In patients on antirejection immunosuppressive drugs after organ 
transplantation or patients treated with immunomodulatory therapies

• There is no specific treatment for PML, which has a high mortality rate
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Why we need this

• Most of the publications are reviews 

• Most of the conducted studies were focusing on Natalizumab only

• Few studies assessing the PML incidence and patient charactersitcs with these medications 

• Single or few databases or one country

• Regulatory safety concern 

• HCPs safety concern 
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Thank you 
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Backup slides 

• These slides for those who are interesred to know more about the disease and the 
drugs 
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Table 1 Multiple sclerosis treatments and 
their mode of action

Hartung, H.-P. et al. (2016) Disease-modifying therapies and infectious risks in multiple sclerosis
Nat. Rev. Neurol. doi:10.1038/nrneurol.2016.21
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Nat. Rev. Neurol. doi:10.1038/nrneurol.2016.21

Table 1 Multiple sclerosis treatments and 
their mode of action
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Table 2 Major infections associated with approved immunomodulatory and immunosuppressive MS 
treatments

Hartung, H.-P. et al. (2016) Disease-modifying therapies and infectious risks in multiple sclerosis
Nat. Rev. Neurol. doi:10.1038/nrneurol.2016.21



@OHDSI linkedin.com/company/ohdsiwww.ohdsi.org #JoinTheJourney

Table 3 Infectious risk-minimizing strategies for disease-modifying drugs in multiple sclerosis
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Table 3 Infectious risk-minimizing strategies for disease-modifying drugs in multiple sclerosis


