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My name is Tim

At school I liked subjects like 

mathematics and physics but 

also history and geography

I studied mathematics and 

learned more about statistics

For some time I worked for a 

company that produces drugs. 
The company is called Novartis 

and is based in Switzerland

Now I work at a university in 

Germany (where a lot of famous 

people worked in the past …)

THAT’S ME …
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PHRASING THE RESEARCH QUESTION: PICO(S)

Study design: e.g. randomized controlled trial

http://hsl.mcmaster.libguides.com/content.php?pid=337527&sid=2763810
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The doctors and scientists who ran the PARADIGMS trial wrote 

a report about it for one of the world’s most famous journals in 
medicine, the so-called New England Journal of Medicine

You can read the article yourself, it can be found here 
https://www.nejm.org/doi/pdf/10.1056/NEJMoa1800149

THE PARADIGMS TRIAL

https://www.nejm.org/doi/pdf/10.1056/NEJMoa1800149
https://www.nejm.org/doi/pdf/10.1056/NEJMoa1800149
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Population: Patients 10 to 17 years of age with relapsing multiple 

sclerosis

Intervention: Fingolimod (a new drug at the time)

Control: Interferon Beta-1a (a drug that is around for longer 

already and was considered a standard treatment)

Outcome: annualized relapse rate (number of relapses per year)

Study design: randomized controlled trial

THE PARADIGMS TRIAL: PICOS
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Good journals such as NEJM publish with the results of a clinical 

trial also the research plan, the so-called study protocol. It is 
typically found in the section “supplementary material”.

For PARADIGMS the study protocol can be found here 
https://www.nejm.org/doi/suppl/10.1056/NEJMoa1800149/suppl_

file/nejmoa1800149_protocol.pdf

The study protocol tells everyone helping with the study 
what to do when, in particular it details what needs to be 
measured and recorded and when. This is typically 
summarized in a table called “Assessment schedule”

THE STUDY PROTOCOL

https://www.nejm.org/doi/suppl/10.1056/NEJMoa1800149/suppl_file/nejmoa1800149_protocol.pdf
https://www.nejm.org/doi/suppl/10.1056/NEJMoa1800149/suppl_file/nejmoa1800149_protocol.pdf
https://www.nejm.org/doi/suppl/10.1056/NEJMoa1800149/suppl_file/nejmoa1800149_protocol.pdf
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Assessment schedule from the PARADIGMS study protocol 

The table is too long to fit it onto this slide …

DATA COLLECTION IN CLINICAL TRIALS
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Clinical trials take often a long time to run …

For instance, the PARADIGM trial 

included 190 patients (over 3 years)

who were treated and followed (meaning data were collected) 

for up to 2 years each

The trial duration was between 4 to 5 years.

A lot of data are collected (including for example blood 

samples and images depending on the disease)

Clinical trials are very expensive

DATA COLLECTION IN CLINICAL TRIALS
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Use the PICO(S) scheme to structure your question

Studies currently running can be identified through clinical trial 

registries. The best known is https://clinicaltrials.gov/

HOW TO FIND RELEVANT STUDIES?

https://clinicaltrials.gov/
https://clinicaltrials.gov/
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Use the PICO(S) scheme to structure your question

Results of completed studies can be found in literature 

databases 

Among the best known literature database in medicine is 

MEDLINE / PubMed (https://pubmed.ncbi.nlm.nih.gov/ )

HOW TO FIND RELEVANT STUDIES? (CONT.)

https://pubmed.ncbi.nlm.nih.gov/
https://pubmed.ncbi.nlm.nih.gov/
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For different reasons it makes sense to reuse data … 

Think of at least two reasons 

Available studies are identified in so-called systematic reviews

searching literature databases and clinical trial registries.

When several studies on one research question exists, their 

results are combined in so-called meta-analyses.

Sometimes we do not reuse all the data from a trial but only one 

single group to reuse it in a new trial as control data. We call this 

external controls and meta-analysis techniques are used to 
combine the control group data from various trials.

REUSE OF DATA
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Is it useful to reuse data as external controls in paediatric MS? If 

yes, which data should be used and how?

EXTERNAL CONTROLS IN PAEDIATRIC MS
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Studies identified in a 

systematic review by 
Jennifer Graves and 

colleagues
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Meta-analysis of annualized relapse rates when treated with 

IFN by Jennifer Graves and colleagues



15

Phrasing research questions: PICO(S) can be very useful

The study protocol tells everyone helping with a study what 
to do when

Data collection in a clinical trial can be a lot of work, in 
particular with many patients and long treatment / follow-up 
periods

Reuse of data makes a lot of sense

Relevant data can be identified through systematic reviews

When combining data across trials we use special 
statistical techniques called meta-analysis

SOME SUMMARY POINTS
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