ITANEIIIXTHMIO OEXXAATIAX
TMHMA IATPIKHX
EPTAYXTHPIO BIOMAOHMATIKQN

KATHI' OPIEX IATPIKHY EPEYNAX KAI H
ITYPAMIAA TQN ENAEIZEQN

XpuoouAa Aocavn, MSc, PhD, MD
AKAONUAIKOG YTTOTPOYPOC
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- Evidence-Based Medicine (EBM)

«Eival n eptrepioTatwpEvn, oa@nc Kal CUVETH Xpnon Twyv
TPEXOUOWV APIOTWYV EVOEICEWV VIO TN ANYn aTTOPACEWYV
OXETIKWV PE TN PPOVTIOO CUYKEKPIMEVWYV QOBEVWIVY»
(“evidence based medicine is the conscientious, explicit,
and judicious use of current best evidence in making

decisions about the care of individual patients”)
SACKETT DL, ROSENBERG WM, GRAY JA, HAYNES RB, RICHARDSON WS.
Evidence based medicine: What it is and what it isn’t. BMJ
1996, 312:71-72
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- Evidence-Based Medicine (EBM)

- TekunpiwpeVN laTpikn

- latpikn Baoilopevn o€ evOEiCeIC (ATTODEICEIQ)



Evidence

“the best available external evidence from systematic
research”

Evvoceital
«n aploTn OIABECIUN ECWTEPIKN EVOEICN ATTO OUCTNUATIKI
EPEUVA»

David Lawrence Sackett



Evidence

- ApI1oTn: OXI OAEC ol evOeicelc TNV idIa 10U

- A1a@éoiun. dev UTTAPXOUV EVOEICEIC VIO OAA TA
TTpoBAnuaTa

- E€wrepIikn: €CWOeEV TTPOEPXOPEV TUAAOYIKN
EUTTEIPIO (EPEUVA) F EOWTEPIKN (TTPOCWTTIKA
EUTTEIPIO TOU 1ATPOU)

- 2uoTnuartikn Epeuva. eBoOOIKN Epeuva



The Hierarchy of Evidence

Svstematic Reviews
and Meta-analyses

Randomized
Controlled Double
Blind Studies

Lohort Studies

Case Cbntrol'Sthdies

loxU¢ TNG €vOeEItng

. y ”
Animal research

In vitro ('test tube’)
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Types of Clinical Trials



- Clinical trial/study:

Any investigation in human subjects intended to discover
or verify

a) the clinical, pharmacological and/or other
pharmacodynamic effects of an investigational
product(s),

b) to identify any adverse reactions to an investigational
product(s),

c) to study absorption, distribution, metabolism, and
excretion of an investigational product(s) with the object
of ascertaining its safety and/or efficacy.

The terms clinical trial and clinical study are synonymous



Study

Designs




INDESCRIFTIVEN  ANALYTICS

designed to designed to
describe examine
occurrence of etiology and
disease by causal
time, associations
place,

person




designed to
describe
occurrence of
disease by

time,
place,
person

Prevalence
surveys

Case-series
Surveillance data

Descriptive
analyses of
routinely collected
data (registries,
mortality data, etc.)




Interventional

Non-Interventional

Selected population

Non-selected population

“Perfect conditions”

“Real life conditions”

Exclusion of special
populations/sub-groups

Very specific
patients/conditions are
excluded

Short observational period

Extended observational
period

Not applicable in rare
diseases or diseases with
long life cycle

Applicable in rare diseases
or diseases with long life
cycle




trials
with
control/

comparison
groups




Randomization (Tuxaiotroinon)
|loOTIUN KATAVOWI XWPIC TTPOKATAANWN

- Individuals are allocated at random to receive one of several
interventions (at least two at total)

- gold standard of EBM




Randomization Allocation

- Covariates are distributed equally across the groups at
baseline

- Affects both measured and unmeasured variables

Note: the risk of the imbalance remains even after properly executed
randomization



L
Generation of allocation sequence

- Simple Randomization

— Analogous to a repeated fair coin tossing

- Restricted randomization - Blocking

— Done to ensure equal balance of arms throughout all portions of the study
— i.e. blocks of six would have 3 active/3 control

- Stratified randomization

— Individuals are identified based on important covariates (sex, age, etc.) and then
randomization occurs within the strata



D
Classification Schemes for RCTs

- Based on whether investigators and/or participants know
which intervention is being studied (BLINDING)

- Based on how participants are exposed to interventions
- Based on the type of interventions being evaluated
- Based on the number of participants

- Based on whether the goal is evaluation of superiority,
equivalence or non-inferiority



L
Blinding

- Classification based on whether investigators and/or
participants know which intervention is being studied

Fﬂ'—"‘-‘;'"j:s + Double Blind
Physicians

Patients +
Physicians +
Other parties




Classification based on how participants are exposed
to interventions

- Parallel Trials
- Crossover Trials
- Trials with Factorial Design



Simple, two-arm (parallel) RCT

THE PRESENT THE FUTURE

/
Popuiaﬁon,'

] /»
ot

\

Placebo __>I Disease Idlseaso

~

¥ FIGURE 10.1

In a randomized ftrial, the investigator (a) selects a sample from the population, (b) measures
baseline variables, (¢) randomizes the participants, (d) applies interventions (one should be a
blinded placebo, if possible), (e) follows up the cohort, () measures outcome variables (blindly. if
possible) and analyzes the results.
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Hulley et al. Designing Clinical Research. 2™ Edition. Lippincott Williams & Wilkins, 2001



Cross-over RCT design

THE PRESENT THE FUTURE

-= 7 7 T ~_ ¥ Population
p N

’ \ Placebo T Washout
I

Washout — Placebo \

Y \
Measure Measure
outcomes outcomes

® FIGURE 11.4

In the cross-over randomized frial, the investigator (@) selects a sample from the popula-
tion, (b) measures baseline variables, (c) randomizes the participants, (d) applies interven-
tions, (&) measures outcome variables, (f) allows washout period to reduce carryover
effect, (g) applies infervention to former placebo group. (h) measures outcome vari-
ables again,
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Hulley et al. Designing Clinical Research. 2™ Edition. Lippincott Williams & Wilkins, 2001
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Factorial RCT design

THE PRESENT THE FUTURE

No
disease

Placebo A & B [—>|] Disease

® FIGURE 11.2

In a factorial randomized trial, the investigator (a) selects a sample from the population;
(b) measures baseline variables; (c) randomly assigns two active interventions and their
controls to four groups, as shown; (d) applies interventions; (e) follows up the cohorts;
() measures outcome variables.

28

Hulley et al. Designing Clinical Research. 2™ Edition. Lippincott Williams & Wilkins, 2001



- Factorial clinical trials test the effect of two or more
treatments simultaneously using various combinations of
the treatments. The simplest factorial design is known as
a 2x2 factorial design, whereby participants are randomly
allocated to one of four combinations of two interventions.



Classification based on the number of the

participants

- Fixed Size: number of participants is determined based
on a priori sample size calculations

- N-of-1 trials: consider an individual patient as the sole unit
of observation in a study investigating the efficacy or side-
effect profiles of different interventions

- Mega-trials: trial powered to address subgroup
differences/interactions/secondary analyses

- Sequential Trials: number of participants is NOT specified
before the trial begins; participants are recruited until the
guestion is answered (or it becomes clear that there is no
possibility to detect a difference between the arms)



Drug development phases

Pre-
c:Iini[:-aI

Phase I

Phase IV
= Dbservational studies

[

l Authorization




L
Phase O (Exploratory IND series)

Phase |

Phase I

Phase Il

Pre-
clinical

Phase IV

[

Authorization

Observational studies

- the first clinical trials done among people.
- Aim: how a drug is processed in the body and how it affects the body.
- a very small dose of a drug is given to about 10 to 15 people.



Phase |

Pre-

L. Phase Il
clinical

Phase IV
Observational studies

Aim: drug’s safety — " human tolerance- doserange
Pharmaco-kinetics/-dynamics. % sl
Administered form (pill, solution, patch)

< 100 £ 1 year

small group of 15 to 30 patients (<100).



Treot 3 potients with
the MarvelDroug
at a dose | T g

Dose

Treat 3 patients with
the AdarvelDrog
at o dose level 15myg

Treat 3 potients with
the MarnvelDirug
at a dose level 10mg

Dose

Continue the
dose escalation

LT: Dose Limiting Toxicity
BT MMaximumm Tolerated Dose

escalation

- -

escalation
Treat 3 more patients

e with the MarnvelDirug ot

a dose level 15mg
\ g

Stop escalating
MTD found (de escalate): 10mg is safe (level below)

. No DLT . DLT




Phase |l

Phase |l

Fre- Phase Il
clinical

Phase IV
=  Dbservational studies

Aims:

= Proof of concept
i * Determine Efficacy
* Short-term safety

o

:
)

saweral 1005



Response Rate = 2096 7

Check the 20% response rate

Ohjective: to show that more than 20% of the patient treated with the MarvelDmag will
respord

(i.e. a response rate =20% wouwld suggest inactivity, uswally fevel of activity is determined on
clinical grownds)




D
Phase Il

Pre-
[:Iinic:-al

Phase |

Phase Il

Phase IV
Observational studies

rTE=—

AEEEE D
BEE
A HmDmEHD

H SR EFE 0
BEEY pmEmEn

(T T T
E-ﬁjlﬂﬂr'.'l

Almis:

*  (Confirms efficacy (effectiveness)

* Definition of adverse evenis

=  Key Information for label and marketing
approwval
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Superiority Trial / Equivalence /| Non-Inferiority



Phase IV

Post Avtfroriration Survefillnmee

Phase |l

Pre-
[:Iin i[:-al

Phase I

Phase IV
=  Observational studies

Almes:
«  Mew formulations and indications
= Long - teerm safety
« [dentification of rare adverse awvenis
in comparison o olher samndard resatment




Superiority trials

Purpose
- To detect a difference between two drugs

Goals

- Establish new drug is statistically superior to active control
(and/or placebo)

- Establish new drug is clinically superior to active control
(and/or placebo)



Equivalence Trials

Purpose

- To confirm the absence of a meaningful difference
between treatments



Pharmaceutical equivalence

=  Pharmaceutical equivalence
(= bioequivalence)
= By itself does not necessarily
imply therapeutic equivalence:
— Absence of a greater-than-
allowable difference in PK
between two drugs
— This is formalized by

bioequivalence margins (see
later slides)

Therapeutic equivalence

Pharmaceutically equivalent

+

Same safety and efficacy
profiles after administration of
same dose



L
Non-Inferioriy (NI) Trials

- Purpose:

To demonstrate that a new drug is not worse than an active
comparator by more than a pre-specified amount*

- Non inferiority margin delta (A), o
- NOT equivalent
- NOT inferior to active comparator

- NI margin must be determined by combination of clinical
considerations and statistical methods



Pros cons

Useful when placebo control is Not recommended when the reference

inappropriate treatment is not well established, or is
inconsistent when compared with
placebo

Not limited to pharmaceutical therapy

Appropriate for comparing a specific
intervention to itself (dose vs. dose or
formulation vs. formulation)

Provides evidence for inferiority,
noninferiority OR superiority claims
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OBRSERVATIONAL STUDIES




COHORT

Cohors

Group of individuals with
common characteristics




Retrospective
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» Give direct information on the sequence of happenings (ideal for

demonstrating causality)

» Permit the direct calculation of incidence rates in both the exposed
and unexposed groups (calculation of risk or rate ratios, or
differences)

» Permit multiple outcomes to be assessed in the same study

Can be used to study exposures that are relatively uncommon

(enable an adequate number of exposed and unexposed subjects at
the study outset)
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Expensive and time-consuming (large sample size requirements and
long follow-up periods)

Withdrawals and losses to follow-up (selection bias) (connected or
unconnected to the disease)

Exposure misclassification (measurement bias). Subjects may change
their exposure status during the follow-up period. Periodic
reassessments of exposure status are necessary

Outcome misclassification. Advances in the ability to detect a
particular disease during the course of follow-up may bring prior
classifications of outcome status into question and lead to incorrect
study results

Diagnostic suspicion bias. Knowledge of a subject’s exposure status
may influence the accuracy with which outcome status is determined

Inefficient for rare diseases




The Prospective Cohort
Study
IS the method of choice for

an observational study
and when a clinical trial
IS not feasible
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Studies

MEASUREMENTS IN THE PRESENT OF
SPECIMENS FROM THE PAST

Nested Case-Control / Case-Cohort

THE PRESENT

- Al
1,;{__’;; Risk factor Disease cases
present abssnt [ present Sample
- of controls
]
]
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