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A lot of questions are raised ...

... requiring a lot of statistical skills to answer them
www.uclouvain.be/Isba
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What is chemical makeup,
stability, and solubility of the

new drug ?

Choice of the appropriate
packaging (capsules, tablets,
injectable formulations) ?
Determine safe dose for first
use in human ?

A lot of questions are raised ...
. requiring a lot of statistical skills to answer them
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Protocol: Selecting centers, investigators,
Objective, methodology agreement from the EC Selecting and
treating patients

Clinical trial in a nutshell

e ML

Publication / Encoding data
presentation of the data
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Statistical analysis of the data
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Which dose and schedule to be
used ?

Is this new drug really active in
human ?

How safe is the adminstration
of this drug to patrients ?

How efficient is this drug
compared to current standard ?

A lot of questions are raised ...
. requiring a lot of statistical skills to answer them
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Role of the statistician
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Publication /
presentation of the data

Statistical analysis of the data
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Strong

Being able to

Being able to apply the appropriate
methodology when faced to various situations )

existing methods to adapt a particular situation |
Being able to explain (not so) easy methods to |

Being able to communicate results in a clear and

Being able to work in team, to listen and
understand the need from other team members |

ethodologica
background

implement and eventually modify |

Programmation

non-statisticians and applied skills

understandable way

skills

PRIMARY
ENDPOINT:

catholique
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2 ﬁ’ Exemple I:
10 days

Proportion of pts

ﬁ Peritoneal

carcinomatosis,

v’ 2 or more vomiting
episodes per day or
nasogastric tube

vo.

SAMPLE
> Eligibility criteria

> N=80

3

inoperable malignant
digestive obstruction

» Informed consent

\ responding at Day

30-mg injection of
lanreotide
microparticles
N=43

18/43 = 42%

Placebo

=309
N=37 11/37 =30%

ZOo-—-d4>»N—-ZO0UZ>™

Left hand: Yes!
: Right hand: No!
| need statistics!
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MANDATORY

OPTIONAL
SOFT SKILLS
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e ﬁ Required skills for a biostatistician ?

Strong
ethodologica
background

Programmation
and applied skills

Communicatio
and other soft
skills
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Required skills for a biostatistician ?

— Good understanding of
the concept of statistical

inference

T CAN'T BELEVE SCHOOLS
ARE STiLL TEACHING KiDS
ABOUT THE NULL HYROTHESIS.

|
I REMEMBER READING ABIG

STUDY THAT CONCLUSIVELY
DISPROVED IT MEARS AGO.

AR
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— Often, a clinical trial starts from ...

Hello,

I’'m sure the new drug MarvelDrug will be
very efficient to treat the disease
Badhealth.

| want to do a clinical trial to prove that it
is more efficient than current drug.

How many patients do | need for this ?

ucL %/ " Required skills for a biostatistician ?

CANEN O

— Be able to combine various
skills to accurately and
convincingly answer vague
questions from medical team

MANDATORY

OPTIONAL

PHARMACOLOGICAL
DRUG TRIAL RESILTS

OUR TRIALS SHOW THAT
THE NEW DRUG PERFORMS
NO BETTER THAN PLACEBO

/ MAYBE WE SHOULD
% INVEST IN PLACEBOS

SOFT SKILLS

http://www.drugsdb. blog/the-pl
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bo-effect.html
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— As statistician, we cann’t actually
answer this question ...

... unless everyone has agreed on:

I Appropriate phase, design and objective(s)

M Appropriate (primary) endpoint and associated methodology
M Appropriate control arm (if any)

M Type | and Il error

V] Targeted treatment effect
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M Empirical distribution

M Summary measures

M Graphics and
visualisation

What make a good
biostatistician ?

DESCRIPTIVE

STATISTICS

&, Basis of any statistical analyses

&, Descriptive statistique of particular
importance as no possibility of
random sample

& Usefull tool for data presentation
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What make a good
biostatistician ?

DESCRIPTIVE
STATISTICS

STATISTICAL
INFERENCE

UCL

Université
catholique
de Louvain

What make a good

4 SR
biostatistician : STATISTICS FOR

CLINICAL TRIALS

DESCRIPTIVE
STATISTICS

STATISTICAL
INFERENCE

MAIN
ANALYSIS

27

I Probability

MV Probability distribution
¥ Main theorems

M Likelihoods

M ..

/% Important for deep\

understanding of
statistical methods
% Important to get
familiar with the
rigor and logic of
mathematical

K reasoning J
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M Phase |, Phase II, Phase IlI
VI Setting up clinical trials
¥ Randomisation
¥ Sample size calculation
M Interim analyses
I GCP, ICH guidelines
M (prognostic, predictive,

surrogate markers)
M (meta-analysis)

TECHNIQUES

% Discussion with medical team for
setting up clinical investigation

% Analysis, interpretation and
presentation of the results
& Expertise for evaluation of CTs
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delonaln & Writing of the statistical sections of
the protocol and of the SAP

% Analyses of the data

& Correct interpretation of the results

What make a good
biostatistician ?

DESCRIPTIVE
STATISTICS

STATISTICAL

INFERENCE

MAIN
ANALYSIS
TECHNIQUES

M Binary, discrete variable
M Continuous variable
I Time-to event data
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What make a good
biostatistician ?

STATISTICS FOR
CLINICAL TRIALS

DESCRIPTIVE
STATISTICS

STATISTICS FOR
PRE-CLINICAL
EXPERIMENT

STATISTICAL
INFERENCE

MAIN
ANALYSIS
TECHNIQUES

% Required to work in a pre-
clinical setting

& Usefull to have some
notions of what has been
done in the pre-clinical
phases

M Experimental design
M Quality control
M Advanced modeling
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v SAS

M R

M (JMP, SPCSS, ...)
M (C++, Python, ...)
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What make a good

/ s
biostatistician : STATISTICS FOR

CLINICAL TRIALS

DESCRIPTIVE
STATISTICS

PROGRAMMING

STATISTICS FOR
PRE-CLINICAL
EXPERIMENT

STATISTICAL
INFERENCE

MAIN
ANALYSIS
TECHNIQUES

& Programmation of statistical analyses
& Interaction with statistical programmers
& Ability to modify implemented methods if needed

I Biology
UCL rl.r" [ -OMICS data
i V Epidemiology

M Health economics
What make a good
biostatistician ?

27
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OTHER SPECIFIC
NOTIONS

STATISTICS FOR
CLINICAL TRIALS

DESCRIPTIVE
STATISTICS

PROGRAMMING

STATISTICS FOR
PRE-CLINICAL
EXPERIMENT

STATISTICAL
INFERENCE

MAIN
ANALYSIS
TECHNIQUES

OTHER GENERAL
NOTIONS

& -omics data are becoming important components of clinical research
& (pre-)clinical research has links with epidemiology (eg pharmacovigilance)
& Possible relations between clinical statisticians and health economists
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UCL % May be necessary in some non-standard situations
Captaus % Follow quick evolution of the statistical field
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What make a good
biostatistician ?

STATISTICS FOR
CLINICAL TRIALS

DESCRIPTIVE
STATISTICS

PROGRAMMING

STATISTICS FOR
PRE-CLINICAL
EXPERIMENT

STATISTICAL
INFERENCE

MAIN
ANALYSIS
TECHNIQUES

OTHER GENERAL
NOTIONS

] Bayesian statistics

I Non-parametric statistics

VI Statistical simulations

] Bootstrap

I Machine learning approaches
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OTHER SPECIFIC
NOTIONS

What make a good

/ e
biostatistician : STATISTICS FOR

CLINICAL TRIALS

DESCRIPTIVE
STATISTICS

PROGRAMMING

STATISTICS FOR
PRE-CLINICAL
EXPERIMENT

STATISTICAL
INFERENCE

MAIN
ANALYSIS
TECHNIQUES

OTHER GENERAL
NOTIONS

[V Presentation skills
M Communication skills
v Team work
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4 ST
biostatistician STATISTICS FOR
CLINICAL TRIALS

DESCRIPTIVE
STATISTICS

STATISTICS FOR
PRE-CLINICAL
EXPERIMENT

STATISTICAL
INFERENCE

MAIN
ANALYSIS
TECHNIQUES

Thank you for your
attention!

_ON TeENAGERS, ADULr:

tatistics show that

teen pregnancy
drops off significantly
alter age 25.
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OTHER SPECIFIC
NOTIONS

PROGRAMMING

OTHER GENERAL
SKILLS

OTHER GENERAL
NOTIONS

M Statistical curiosity
M Logic and pragmatic mind
M Ability to learn fast ...

M ... and to adapt quickly !

~ THAT OF THOSE
WHO CONTRACT THE
HABIT OF EATING,
VERY FEW SURVIVE.

2 L8
G—%‘ :
QUOTEHD.COM 6 1950

a1

Birffu{ags

are 900({ fOl" gou.
Statistics show that
peop[e who have the

most [ive the [onge:f!

{Larry Lorenzoni)

Catherine.legrand@uclouvain.be
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OTHER SPECIFIC
What make a good NOTIONS
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biostatistician : e ics roR
CLINICAL TRIALS

DESCRIPTIVE
STATISTICS

PROGRAMMING

STATISTICS FOR
PRE-CLINICAL
EXPERIMENT

STATISTICAL
INFERENCE

MAIN
ANALYSIS
TECHNIQUES

OTHER GENERAL
NOTIONS

— Various skills for various roles.
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OTHER GENERAL





