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Agenda

• OHDSI News
– Global Symposium: Registrations & Agenda
– Global Symposium: OHDSI Got Talent!
– APAC Scientific Forum Updates

• Training Session #5: Multiple Sclerosis
– Characterization: incidence of progressive multifocal leukoencephalopathy (PML) 

during Multiple Sclerosis (MS) biologic exposure by Thamir M. Alshammari
– Treatment, utilisation and safety of medicines for Multiple Sclerosis (TELEMUS) 

by Nicole Pratt



Global Symposium: Registrations & Agenda

• Registrations are now open at https://www.eventbrite.com/e/544413795317!
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https://www.eventbrite.com/e/544413795317


Global Symposium: Registrations & Agenda

• Full agenda now available at https://bit.ly/OHDSI2023-Agenda
– Includes final list of poster presentations, software demonstrations and lightning talks selected
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https://bit.ly/OHDSI2023-Agenda


Global Symposium: OHDSI Got Talent!

• First ever OHDSI talent show will take place at this year’s global symposium!
• Submissions are due Saturday, September 23, 9 a.m. Korea time

– Submission form: https://docs.google.com/forms/d/e/1FAIpQLScxU6bNAxCmbphmNOGUfUEqf-
SIRnHHi_CZBtXLjped_QAbtA/viewform
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https://docs.google.com/forms/d/e/1FAIpQLScxU6bNAxCmbphmNOGUfUEqf-SIRnHHi_CZBtXLjped_QAbtA/viewform
https://docs.google.com/forms/d/e/1FAIpQLScxU6bNAxCmbphmNOGUfUEqf-SIRnHHi_CZBtXLjped_QAbtA/viewform


APAC Scientific Forum Updates

• This month’s scientific forum session on OHDSI vocabularies with Anna received a 
lot of interest from the community!
– Recording is available on the APAC Scientific Forum Teams channel or https://ohdsi.org/apac/ 

• Anna will join us again at next month’s scientific forum on October 5 to go over use 
cases and answer any questions the community has

• Please participate in an ongoing survey so that we can have more sessions like this!
– Support areas follow-up survey: https://forms.office.com/r/sGXSnXV4G3 
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Characterization: incidence of progressive multifocal 
leukoencephalopathy (PML) during Multiple Sclerosis 

(MS) biologic exposure

Thamir M. Alshammari, PhD



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?



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


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



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)



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



DOI: 10.7759/cureus.33242

https://doi.org/10.7759/cureus.33242


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).



Treatment 

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

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


Treatment 

•Treatment of the attacks
• Corticosteroids
• Plasma exchange (plasmapheresis)

•Disease-modifying therapies (DMTs)

•Relapse management medications



Treatment 

doi: 10.3389/fneur.2022.824926 



doi: 10.3389/fneur.2022.824926 





Oral medications 

Drug name Biologics  

Cladribine 

Dimethyl Fumarate

Fingolimod

Ozanimod

Ponesimod

Siponimod

Teriflunomide 



Injected Medications

Drug name Biologics  

Glatiramer

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



Infused Medications

Drug name Biologics  

Natalizumab ✓
Alemtuzumab ✓
Ocrelizumab ✓
Mitoxantrone



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)



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







Objectives

• The primary objective of this study is to describe the demographic and clinical 
characteristics of MS patients who are using high-efficacy infusion and injectable 
biological medications and developed the outcome of interest (i.e., PML)

• The secondary objectives are to estimate the incidence rate of PML among MS 
patients using high-efficacy infusion and injectable biological medications.



MS Clinical definition

• One of three MS types will be included in the study (I.e., except CIS MS).

• MS ICD10 code is G35, while the MS ICD9 code is 340.

• In previous work done during phenotype phebruary to phenotype MS, different definitions
were used, 1) Culpepper, 2) Widdifield, and 3) Earliest occurrence of Multiple sclerosis
diagnosis.

• The Culpepper definition used ICD9 340 and the earliest occurrence of MS diagnosis, requiring
≥3 MS-related occurrences of any combination of inpatient or outpatient diagnosis or MS-
specific disease-modifying therapies (DMT) within 1 year. Widdifield definition used ICD9 340 
and ICD10 G35, requiring the earliest occurrence of MS diagnosis, 1 hospitalization with MS, or 
5+ occurrence of MS diagnosis in 2 years. In contrast, the third method was using the earliest 
occurrence of MS diagnosis. 



Target cohort

• Target Cohort #1: Persons with MS will have:

• ≥1 records of MS diagnosis and ≥1 prescription for MS high-efficacy infusion or and
injectable biological medications for more than 1 year period.

• Study population: Patients diagnosed with MS (except CIS, see below) who meet one of
the following criteria: First ever exposure to high-efficacy infusion and injectable biological 
medications
• At least 365 days of observation time prior to the index date
• No diagnosis of PML preceding the index date

• We will have two groups, natalizumab group and non-natalizumab group (I.e., other biologics)



Exposure group

• Multiple sclerosis patients who are new users of one the following medications, 
mitoxantrone, natalizumab, alemtuzumab, ocrelizumab, ubilituximab, and ofatumumab. 



Index date

• Index date is defined as first exposure to high-efficacy infusion and 
injectable biological medications



Questions for discussions

• How we solve the problem of "carry-over" cases when we determine the 
incidence of PML among different medications 

• There is a debate about what will be the TAR, 2 years could be more could be less.



Thank you 



TrEatment, utiLisation and safEty of medicines for 
MUltiple Sclerosis (TELEMUS)

Telemus is Eurymus’ son, a prophet and a master at 
reading signs

nicole.pratt@unisa.edu.au



Objectives

1. Characterisation
– Incidence and prevalence of MS medicines 

over time
• By product
• Early aggressive v Traditional medicine

2. Cohort Pathways
– Overall by product and Group 
– By era



Early aggressive/early highly effective Concept_ID Formulation Treatment Indication

natalizumab 735843 infusion Monthly (30) Potentially used in Crohns

alemtuzumab 1312706 infusion 12 months
Ocrelizumab 1593457 infusion 6 monthly

rituximab 1314273 Potentially used in RA

ofatumumab 40167582 injection 30 days

cladribine 19054825 Oral (table) 30 days Also used in cancer (L01BB04 injection)

Traditional/escalation treatments Concept_ID Formulation Treatment Indication

peginterferon beta-1a 45775146 injection 30 days
Glatiramer (acetate) 751889 injection 30 days
teriflunomide 42900584 oral 30 days
diroximel fumarate 37497593 delayed-release capsules
dimethyl fumarate 43526424 oral 30 days
fingolimod 40226579 oral 30 days
siponimod 1510913 oral 30 days
ozanimod 37499437 oral 30 days
Interferon beta-1a 722424 injection 30 days
interferon beta-1b 713196 injection 30 days

Other Approved Concept_ID Formulation Treatment Indication

Daclizumab 19036892 injection 30 days
Mitoxantrone 1309188 3 months
ponesimod 740121 oral ?



Creating Cohorts

• ATLAS: Home (ohdsi.org)
– https://atlas-demo.ohdsi.org/#/home

• [MS] Cohorts

https://atlas-demo.ohdsi.org/


Inclusion of rituximab and 
mitoxantrone may be problematic if 
we are unable to use diagnoses as 
well as rituximab can be used for 
multiple indications 

Treatment Pathways



(Thamer’s Study) Incidence of PML in MS treated

• What is the rate of PML in patients with MS?
– After diagnosis (see Phenotype)
– After initiation of any biologic medicines 

(natalizumab, ocrelizumab, alemtuzumab, 
ofatumumab)

– After initiation of other DMTs for MS (traditional)

Culpepper: 
Earliest occurrence of MS diagnosis, 
requiring ≥3 
[
MS-related occurrences of any 
combination of inpatient or outpatient 
diagnosis 
OR 
specific disease-modifying therapies 
(DMT)
]
within a 1-year time period



Why is the treatment pathway so important



2014-2019

Hillen J, et al. Utilisation of disease modifying treatment and diversity of treatment pathways in 
relapsing remitting multiple sclerosis. Mult Scler Relat Disord. 2022;57:103412

Why is the treatment pathway so important?



2014-2019
2006-2013

Hillen J, et al. Utilisation of disease modifying treatment and diversity of treatment pathways in 
relapsing remitting multiple sclerosis. Mult Scler Relat Disord. 2022;57:103412

Prevalent new users



Incidence of PML in MS treated

• Does the initiation of biologic medicines affect the risk of PML 
in patients with MS?

• T: Initiation of biologic medicine (natalizumab, ocrelizumab, 
alemtuzumab, ofatumumab)

• C: Initiation of other DMTs for MS 
• O: PML



New user design / prevalent new user
• Active comparator, new-user (ACNU) study 

– starts follow-up at the time of initiation
– exclude those who have used either the treatment of interest or the active comparator prior. 
– avoids potential bias from 

• confounding by indication, induced by including nonusers, 
• healthy adherer bias (i.e., selection bias) and depletion of susceptibles induced by including prevalent users, 

• The prevalent new-user design includes adopters of a new treatment who switched from or 
previously used standard treatment (i.e., the comparator), expanding study sample size and 
potentially broadening the study population for inference (webster-clarke)
– 3 “types” of initiators of a treatment: new users, direct switchers, and delayed switchers.

• ACNU studies exclude patients with recent exposure to the comparator, sample size is reduced, and 
inference is limited to new users naive to both treatments

• PNU: reduce bias from confounding by indication and healthy-user bias, 
– Match initiators of the treatment of interest to users of the comparator on time or number of prescriptions 

since initiating the comparator (treat duration or extent of prior comparator use as a confounder). 
– time-conditional propensity score.



Thank you!


