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We push the boundaries of science to deliver

life-changing medicines

“Together, we can be confident that, by
leading in science, we will transform the
lives of patients around the world.”
Pascal Soriot
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Each drug-project includes many studies such as
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A branch of applied mathematics concerned with the collection and
interpretation of quantitative data and the use of probability theory
to estimate population parameters

Statistics

Concerned with the treatment of quantitative information from group
of individuals

Descriptive Inferential _
Statistics . : Statistics The new drug results in
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Biostatistics

Statistics focused on the |
biological and health sciences

| Concerned with all aspects of |
data:

* Planning the study

 Collecting and organizing the information
* Analyzing the data

* Interpreting the results

. Is a new pharmaceutical for autoimmune disease effective in decreasing organ
damage? Is the new drug more effective than placebo or standard of care?

. Is the use of a drug associated with adverse events?

. Is there heterogeneity in treatment effects in subgroup of patients?

. How do clinical measures correlate with each other?
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Hypothesis testing

Null Hypothesis (Ho)

No effect, no difference

 After one year of treatment there is no difference in the mean change from
baseline of number of swollen joints between patients on active treatment
and placebo.

» There is no difference in the percentage of patients with no organ damage in
the placebo group and active treatment group of patients

Effect, difference

» There is a difference between active treatment and placebo in the mean
change of swollen joints

» There is a difference between the two groups in the percentage of patients
with no organ damage.
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Sample Size calculation

11

Studies with either too few or too many patients
are both economically and ethically unjustified

-Variability;
-Power

-P(Type | Error);
-P(Type Il Error);
-Effect |A|

Consider a range of

sample size values
linked to assumptions.




Study Design

Parallel study

Crossover study
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washout period




Controlling for confounding factors

—

Exposure to ::>
Treatment Organ Damage

Potential confounders:

-Organ Damage at the beginning of the study;
-Gene Expression;
-Other Medications;
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-Randomization;

-Control in statistical
models:

-Matching.



Missing Data

‘ Missing Completely at Random (MCAR)

» The probability of missing is independent of any characterlstlc of the
subjects;

» The chance of missing data is the same for individuals in different
treatment groups.

‘ Missing at Random (MAR)

» The probability a variable is missing depends only on obsereved
variables.

‘ Not Missing at Random (NMAR)

» Probability depends on variables that are incomplete
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Patients (%)

Clinical study report (CSR)

Includes ~200 tables, figures, listings:

- Population characteristics;
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Efficacy;
Safety.
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Transperancy and Regulation

ClinicalTrials.gov is a Web-based resource that provides the public with easy
access to information on clinical studies on a wide range of diseases and
conditions.

Big regulatory agencies:
- Food and Drug Administration (FDA)
- European Medicines Agency (EMA)

If the reviews by regulatory agencies show that
the drug's benefits outweigh its known risks and
the drug can be manufactured in a way that
ensures a quality product, the drug is approved
and can be marketed.
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https://clinicaltrials.gov/ct2/home

Conclusion

A biostatistician develops statistical methods and apply them
to human health topics ultimately to improve human health.

Statistics aims to give answers about dependencies and
Inferences, but always states a measure of uncertainty.

Always space for exploration

Help save lives

17






Statistikomraden och narliggande omraden inom lakemedelsindustrin
/

Statisticians

/

- Discovery & pre-clinical
statistics

- Early clinical trial statistics
- Phase llI-1V trial statistics

\a

- Health econgmics
- RWE & Epidemidlogy

- Patient Reported
Outcomes
(psychologists)

- Statistical Programmer
- Data Base Programmer

Statistical Quality

Engineers
Control

/

- Informatics

- InformAtion Science ‘

- Computer science
and scientific
computing

- Applied mathematics |
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Multiplicity Adjustment

N independet tests examined for
statistical significance (due to
multiple study objectives,
multuple doses, etc.)

All null hypothses are true

The probability that at least one
will be found statistically
significant (reject the null

hypohtesis) =
1—(1—-a)V
for given a level.
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I Bonferroni correction

e Testat o = aFWER/N

I Holm’s correction

« Order the p-values from smallest to largest (i=1,...m).
« Each p; is compared to a/(m — (i — 1))
* Stop if fail to reject for some i.

I Benjamini and Hochberg's correction

* p-values are sorted in ascending order.
» Each p; is compared to a(i/m)
 Stopping rule

I Hochberg and Hommel

* For multiple doses and objectives

More...




Interim Analysis and Futility Analysis

Great results:

Strategy for early stopping if an interim analysis reveals large Information fraction = 0.5
differences between treatment groups. 5
- Saves time and resources = — E;ggg E:m:; gaz%
- Reduces study participants' exposure to the inferior treatment. - \\ Predictive Power Boundary
- o
Interim futility analysis: 8 oo N
. S o
o
Stop the trial if chance of success at the final analysis be g R
sufficiently small. g 20% o
Key statistical considerations: . ’
* When?
* What is the trigger value such that, if observed, the trial will 2 e ———
be deemed futile? ' ! T ‘ !
« What will the savings be if futility is concluded? 66 07 08 09 10 11 12
« What is the probability futility will be concluded in error? Interim Treatment Effect

« What is the overall power of the trial with a futility analysis
incorporated? Hazard Ratio



