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Introduction: Drug Development
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Introduction: Drug Development

The search for new treatments begins in the laboratory, where scientists first develop and test new ideas.
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The next step is to try a test article — molecules, vaccines or medical devices — in animals to see how it

affects, for example, cancer in a living being and whether it has harmful effects.
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It includes investigations on drug absorption and metabolism, toxicity of the drug's metabolites, and the

speed at which the drug and its metabolites are excreted from the body.
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Therapeutic pharmacology

Therapeutic exploratory
Therapeutic confirmatory
Therapeutic use

Therapeutic use

(f.u‘)d H-“&A - Therapeutic confirmatory
@LA JJ ).1\ aLiSS) — | Mherapeutic exploratory

R Human pharmacology
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Human pharmacology rescarch is not restricted to phase | trials. Human

pharmacology can be a trial objective cven after a drug has reached the market and

Y \ J J ‘ s can be onc objective cven in phase IV trials. The same is true for confirmatory and
Lf J J—J‘) I exploratory tnals; they can also be a trial objective in different trial phases.
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What dose it mean:

A high quality study
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What dose it mean:
A high quality study:

Repeatable
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What dose it mean:
A high quality study:

Repeatable
Valid
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Errors

Chance (random error)

Clinical Trial Center



Chance (random error): control

m Sample size
m Consistency over study’s measures
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Errors

Bias (Systematic error)

Clinical Trial Center



Bias

A bias is a systematic error, or deviation
from the truth, in results or inferences.

Biases can operate in either direction:
underestimation or overestimation

Biases can vary in magnitude: small or substantial
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(t0) baseline |ntervention @@1)outcome

Intervention Measure A X Measure A’
group

Control Measure B MeasureB’
group

If two groups were comparable then the effect of
intervention(exposure) would be:
A=B"+X or AVo—B’ =X

QTQ 16/29/2018
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Study limitations in randomized controlled trials

limitation Explanation

Those enrolling patients are aware of the
group (or period in a crossover trial) to
which the next enrolled patient will be
Lack of allocation concealment allocated (a major problem in “pseudo”
or “quast” randomized trials with
allocation by day of week, birth date,
chart number, etc.).
Patient, caregivers, those recording
outcomes, those adjudicating outcomes,
Lack of blinding or qata an.alysts are aware of the arm to
which patients are allocated (or the

medication currently being received in a
crossover trial).

Ao

Clinical Trial Center
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Study limitations in randomized controlled trials

limitation Explanation

Loss to follow-up and failure to adhere to the
intention-to-treat principle in superiority
trials; or in noninferiority trials, loss to
tollow-up, and failure to conduct both
analyses considering only those who adhered
to treatment, and all patients for whom
. . outcome data are available.

Incomplete accounting of patients and .. :
The significance of particular rates of loss to

outcome events . : :
follow-up, however, varies widely and 1s
dependent on the relation between loss to
follow-up and number of events. The higher
the proportion lost to follow-up in relation to
intervention and control group event rates,

and differences between intervention and

control groups, the greater the threat of bias.
0'0 16/29/2018
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Study limitations in randomized controlled trials

limitation

Selective outcome reporting

Other limitations

Ao

Clinical Trial Center

Explanation

Incomplete or absent reporting of some
outcomes and not others on the basis of the
results.

*Stopping trial early for benefit. Substantial
overestimates are likely in trials with fewer than
500 events and that large overestimates are
likely 1n trials with fewer than 200 events.
Empirical evidence suggests that formal
stopping rules do not reduce this bias.

*Use of unvalidated outcome measures (e.g.
patient-reported outcomes)

*Carryover effects in crossover trial
*Recruitment bias in cluster-randomized trials
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Randomization
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Eligible patients

Randomization

_— S

Treatment placebo
Male Male
Female Female
HLA27 HLA27




Randomization
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* Definition: The process of assigning trial subjects to treatment or control groups
using an element of chance to determine the assignments in order to reduce bias.
(ICH-E6)
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* Randomization tends to produce study groups comparable with respect to known

and unknown risk factors
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Pseudorandomization Quasirandomization

Assignment according to the order of enrollment

Assignment according to patient’s initial

Assignment according to patient’s birthday

Assignment according to the dates of enrollment
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Unpredictability

Balance

Simplicity

Criteria for randomization
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Complete randomization

(Simple randomization)




Blinding: Definition

Any attempt to make the various participants in a study unaware of the
assigned treatment, so that they should not be influenced by their knowledge
or preconception in their report, assessment, recording, analysis and

interpretation.
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Clinical Trials of Today — Only One Standard

* Research must be scientifically sound, follow basic ethical principl human research, and

prove data are of high quality.
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GOOD CLINICAL PRACTICE (GCP)

An international scientific and ethical standard for the design, conduct, performance,
monitoring, auditing, recording, analyses, and reporting of clinical trials on human

subjects that provides assurance that

— the data and reported results are credible and accurate,

— the rights, integrity, and confidentiality of trial subjects are protected.
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Protection of Trial Subjects
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» Scientifically Sound information
Wil S A GA;; Cale Sdale

» Present in a clear and detailed protocol
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« Conduct in compliance with IEC/IRB

approval protocol
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The four fundamental principles of ethics
which are :

* non-maleficence,

)‘)..a‘ pas
* Dbeneficence, Sl Sgus
* autonomy, “dlae

* justice. 28 Pl & ol

Clinical Trial Center
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Clinical equipoise

®* The assumption that there is not one 'better' intervention present (for either the
control or experimental group) during the design of a randomized controlled trial
(RCT). A true state of equipoise exists when one has no good basis for a choice

between two or more care options.
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Informed consent forn(ICF)
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clinical trials registry
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* A clinical trials registry is an official platform and catalog for registering a clinical

trial.

®* The goal of a clinical trials registry is to provide increased transparency and access
to clinical trials, made available to the public. Clinical trials registries are often
searchable (for example, trials can be searchable by disease/indication, drug,
location, etc.).
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clinical trials registry
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Safety Reporting Procedures



Definitions

Adverse event
Adverse reaction

Suspected adverse reaction
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Definitions

* Serious adverse event:
— Any adverse event resulting in :
— Death
— A life-threatening adverse event
— Inpatient hospitalization, or prolonged of existing hospitalization
— A persistent or significant incapacity to conduct normal life functions
— A congenital anomaly/birth defect

— An important medical events, when they may jeopardize the patient or
subject and may require medical or surgical intervention to prevent one of

the outcomes listed in this definition.
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Safety monitoring :

SUSAR

Reporting of suspected unexpected serious adverse reactions (‘SUSARS’) to the —

national competent authority and the Ethics Committee

PSUAR

Annual safety reporting to the national competent authority and the Ethics —

Committee. After market authorization
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BEFORE THE TRIAL:
Protocol submission

Health

/

/

I (Ensure
\ the good

quality of
\ the trial) Regular

N\ VISItS

Recruit

a?a Subjects (included in the trial)
Y

Clinical Trial Center
Tehran University of Medical Sciences
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Pl Commitments

Investigator Qualifications and Agreements
Adequacy of Resources

Medical Care of Trial Participants
Communication with the IRB/IEC
Compliance with the Protocol
Investigational Products

Randomization and Unblinding Procedures

Records and Reports

Informed Consent
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Sponsor responsibilities

Quality Assurance and Quality Control

Contract Research Organization (CRO)

Medical Expertise

Trial Design

Trial Management, Data Handling, Recordkeeping, and DMC
Selecting the investigator(s)

Allocation of Duties and Functions

Financing

Notification/Submission to Regulatory Authority(ies)
Compensation to Subjects and Investigators

Information on Investigational Product(s)



Sponsor responsibilities

Manufacturing, Packaging, Labeling, and Coding Investigational Product(s)
Supplying and Handling Investigational Product(s)

Record Access

Safety Information

Adverse Drug Reaction Reporting

Monitoring

Audit

Noncompliance

Premature Termination or Suspension of a Trial

Study Reports

Multicenter Trials



DSMB in RCT

®* Its an independent committee, the members of which are
appointed by the sponsor and its primary task is to monitor
and review the accumulating data mainly with regard to
safety issues (and to the efficacy if it is appropriate) on a
regular basis and provide written recommendations to the

sponsor/IRB after evaluating those data

®* Synonyms:
— Data and Safety Management Board (DSMB)
— Data and Safety Management Committee (DSMC)



DSMB

*Safety (main)

*Efficacy (when relevant)

*Study and scientific integrity
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Take home...

®* The EC review process of a trial protocol includes three different considerations:

Science Ethics Data quality

Any clinical trial with poor science, poor ethics or poor data quality puts participants
at unnecessary risk of harm and is likely to be rejected by regulatory authorities or by
the international biomedical scientific community. The EC should thus review all three
aspects, ensuring that a trial is not conducted without adding any new information to

our body of knowledge and putting participants at risk without any reason.






