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THE HIERARCHY OF EVIDENCE

Systematic reviews & meta-analysis
Randomised controlled trials
Cohort studies

Case-control studies

Cross sectional surveys

Descriptive study
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INTERVENTIONAL STUDIES
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Parallel design
(Classic experimental )
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Parallel design
(Quasi experimental)
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THE RANDOMIZED CONTROLLED TRIAL (RCT)
IS CONSIDERED THE GOLD STANDARD FOR

TESTING THE EFFICACY OF MEDICAL
TREATMENTS




RCT

A properly planned and executed clinical trial is a powerful
experimental technique for assessing the effectiveness of an
Intervention:

1- A prospective study comparing the effect and value
of intervention against a control in human beings.

2- A clinical trial must employ one or more intervention
technigues (diagnostic, preventive, or therapeutic drugs,
biologics, devices, regimens, or procedures).

3- Atrial, contains a control group against intervention
group.

4- Only studies on human beings will be considered as
clinical trials (animals (or plants) may be studied using
similar techniques).




RCT

Significant items:

- rationale and phases of clinical trials,
- ethical issues,

- questions,

- populations and samples,

- study designs,

- randomization,

- blindness,

- baseline measures,

- recruitment techniques and participants,
10-adverse events

11- participant adherence,

12- data and safety monitoring.
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PHASES

Phase |

@ Manufacturers usually test the effects of a new drug in healthy
volunteers or patients unresponsive to usual therapies

Phase Il

® Examine dose—response curves in patients and what benefits
might be seen in a small group of patients with a particular
disease

Phase lll

® Anew drug is tested in a controlled fashion in a large patient
population against a placebo or standard therapy

Phase IV

@ Is often called a post-marketing study as the drug has already
been granted regulatory approval/license. These studies are
crucial for gathering additional safety information from a larger
group of patients in order to understand the long-term safety of
the drug and appreciate drug interactions.




CLINICAL TRIAL PHASES:

TYPE OF STUDY €
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Correlation between development phases and types of study




Classification:
Clinical trials can also be classified by

whether the trial is:

1. Exploratory: the first to compare a

specific treatment,
2. Confirmatory: is a further trial trying

to confirm a previous observation




Protocol:

Studies have shown that protocol development is a
collaborative scientific writing process, the aim of
which is to achieve consensus within a group of
interdisciplinary clinical trial experts

Questions addressed by a protocol:
e What is the clinical question being asked by

the trial?
« What analyses should be performed in order to

produce meaningful results?
e How will the results be presented?




Qualities of a good protocol:

» Clear, comprehensive, easy to navigate, and
unambiguous

* Designed in accordance with the current principles of
Good Clinical Practice (GCP) and other regulatory
requirements

 Gives a sound scientific background of the trial

» Clearly identifies the benefits and risks of being
recruited into the trial

* Plainly describes trial methodology and practicalities

 Ensures that the rights, safety, and well-being of trial
participants are not unduly compromised

 Gives enough relevant information to make the trial and
Its results reproducible

« Indicates all features that assure the quality of every
aspect of the trial




Topic headings of a typical protocol:

A. Background of the study
B. Objectives
1. Primary question and response variable
2. Secondary questions and response variables
3. Subgroup hypotheses
4. Adverse effects
C. Design of the study
1. Study population
a. Inclusion criteria
b. Exclusion criteria
2. Sample size assumptions and estimates
3. Enrollment of participants
a. Informed consent
b. Assessment of eligibility
c. Baseline examination
d. Intervention allocation (e.g., randomization method)




4. Intervention(s)
a. Description and schedule
b. Measures of compliance
5. Follow-up visit description and schedule
6. Ascertainment of response variables
a. Training
b. Data collection
c. Quality control
7. Safety Assessment
a. Type and frequency
b. Instruments
c. Reporting
8. Data analysis
a. Interim monitoring
b. Final analysis
9. Termination policy




D. Organization
1. Participating investigators
a. Statistical unit or data coordinating center
b. Laboratories and other special units
c. Clinical center(s)
2. Study administration
a. Steering committees and subcommittees
b. Data monitoring committee
c. Funding organization
Appendices
Definitions of eligibility criteria
Definitions of response variables
Informed Consent Form
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Crossover design
(2 parallel design)
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Figure 1. A standard two-sequence, two-period crossover design.
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CROSSOVER TRIALS

Advantages of crossover trials:

@ Since each subject in a crossover trial acts as
his/her own control, there Is an assessment of both
(all) treatments In each subject. This means that
treatment differences can be based on within-
subject comparisons /nstead of between-subject

® As there is usually less variability within a subject
than between different subjects, there is an
Increase in the precision of observations.
Therefore, fewer subjects are required to detect a
treatment difference.




CROSSOVER TRIALS

Main limitations of crossover trials:

@ The main limitation of crossover trials is that they pose
greater inconvenience to the subjects because multiple
treatments are given and the subjects will therefore be
exposed to various transitions between treatment phases.
This longer period of study involvement increases the
chance of subject withdrawal from the study.

@ Censored observations due to subject withdrawal have a
higher impact in a crossover design study, particularly if
unequal numbers of subjects have completed different
phases of the trial, meaning that even partially complete
data could produce biased results.

@ For crossover studies, it is essential that subjects are in a
comparable condition at the start of each treatment period.




CROSSOVER TRIALS

® The most significant problem of crossover
trials is the ‘carryover’ effect. The carryover
effect Is defined as the persistence (whether
physically or in terms of effect) of treatment

ap
su

oW

nlied In one treatment phase of the study to
nsequent treatment phases

nere It occurs, the consequence of carryover

IS that the investigators will be measuring the

cO

mbined effects of two or more treatments,

which in turn (if undetected) will lead to a
biased evaluation.




Where are crossover trials useful?

@ Crossover trials are most commonly used in
early drug development, especially in Phase |
studies (for investigating the maximum-—
tolerated dose),

® Treatments with a quickly reversible effect are
more suited for investigation under crossover
design than those with a more persistent effect.




FACTORIAL TRIAL

fable 1. Treatment groups after randomization ina 2x 2 factorial study comparing the effects of vitamin

upplements an pregnancy outcomes in 1,075 Tanzanian women infected with HIV-1[1].

Multivitamins Vitamin A
Yas

Yes \itarnin A + multiitamins Multivitaming Treated with multivitarming
[n = 270) [ 265) [n w 539)

No Vitarnin A Placebo No multivitaming
[n = 269} [ 267) [n » 536)

Overall Treated with vitarin A No vitarin A Total women

[n » 539} [n534) [n = 1075)




* N / 4 individuals are allocated to no treatment (control group).
* N / 4 individuals are allocated to intervention A only.

* N / 4 individuals are allocated to intervention B only.

* N / 4 individuals are allocated to the combination of A+ B
simultaneously.

« \Women who received vitamin A only.

e \Women who received multivitamins but no vitamin A.
 Women who received both multivitamins and vitamin A.
e \Women who received neither.




Table 2, Number of strokes or deaths | number of individuals in the Canadian Trial in Threatened Stroke (4],

Sulfinpyrazone
Vs 10/ 14b 3B/ 1%
Ne 16/ 14k 018

The odds of stroke or death for ndvduals on aspirn was (20 « 26/ (144 + 148] « (20 + 28] wdt /24

The odds of stroke or death for ndvduals nat on aspirin was (38 301/ [[139 + 136]= 138+ 30w 88 /207




What are the advantages of a factorial design?

@ Cost: The main advantage of a factorial design is
Its relative economy: it is possible to evaluate
two or more interventions within the same trial at
less than the cost of two separate trials, and
possibly with only a marginal additional cost to a
single trial of one intervention.

@ Exploring interaction effects: A second advantage
IS that factorial designs are useful to crudely
evaluate the combination of interventions

® Sample size




DISADVANTAGE:

@ Compliance: Another notable disadvantage is
that individuals randomized to only one or two
Interventions will find it easier to comply with
treatment than individuals randomized to several
different interventions.
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OBSERVER (ASCERTAINMENT) BIAS

® When knowledge of the treatment assignment
(by participants already recruited into a trial,
Investigators, or persons who analyze and report
trial results) leads to systematic distortion of the
trial conclusions, this is referred to as observer

or ascertainment bias
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BLINDING

e Open/un-blind

e Single blind

e Double blind

e Triple blind/ total blind




BLINDING

Blinding can be performed by making study participants unaware of
which treatment they are receiving (s/ngle blind)

or by making both study participants and the investigator unaware of
the treatment assignment (double blina).

There Is another level of study blinding called triple blind or total blina,
which essentially means that all those involved in a stuady, including
those responsible for data analysis, reporting, and study monitoring,
have no knowledge of which treatment is being given to whom.

Although most of these problems can be minimized by making trial
procedures more stringent and improving trial participant and
personnel compliance, the challenge of distinguishable side-effect
profiles appear to be the most difficult to solve.

It has been suggested that use of a ‘three-arm design’ (involving a new
drug, a reference drug, and a placebo) can help to overcome this
problem,




@ Many drugs can still be recognized by specific side-
effects, such as flushing of the face or a metallic taste in
the mouth. If several participants with a similar drug code
experience the same side-effects then this could unblined
the study.

@ Therefore, unigue codes might be needed for each patient,
but Iin large studies the use of unigue codes might not be
practical.

Assessing trial blindness

@ The degree to which the blinding was maintained in a
study can be estimated by asking the patients to guess
which group they were assigned to.

@ If the mean result of the guesses is close to being 50%
correct, the study was well blinded.

@ A similar enquiry could be made of the patients’ study
Investigators also.




RANDOMIZATION

e Simple randomization

e Block randomization

e Stratified randomization




SIMPLE RANDOMIZATION

Simple randomization is one way of
performing this balancing function, but other
methods are needed when the number of
patients Is small.

Randomization must be protected by blinding
so that it remains unpredictable.




SIMPLE RANDOMIZATION

® This method is easy to implement and
unpredictable.

® However, as it is somewhat inconsiderate to
previous allocations, it can often produce small
inequalities between treatment groups, eg, 200
women were assigned to treatment A and 205
women to treatment B.

@ In a large trial this makes only a small
difference, but in smaller trials at an early
clinical stage that involve only a few dozen
subjects, these inequalities could have a
substantial impact.




Treatment
A
B
A
A
B
B
B
B
A
A
B
B

Subject
1
2
3
4
.
b
7
8
:
10
I
12




BLOCK RANDOMIZATION

A block randomization method can be used to
periodically enforce a balance in the number of
patients assigned to each treatment.

Step 1: Choose the block size and the
number of blocks needed to cover the
number of patients in the study.

Step 2: List all possible permutations of
treatments in a block.

Step 3: Generate a randomization code for
the order in which to select each block.




Table 2. Example of block randomization using a block size of 4.

Block Permutation Subject Treatment
1 & 1 B
2 B
3 A
4 A
2 4 5 B
& A
T A
B B
3 3 ? A
10 B
1l B
12 A
& 1 13 A
14 A
15 B
16 B
;] 2 17 A
18 B
1% A
20 B
& 5 21 B
22 A
23 B
24 A




BLOCK RANDOMIZATION

The balance forced by blocking is especially
Important in long-term trials if:

e recruitment is slow

* the type of patients recruited in the trial
changes during the enrollment period

» the trial may be stopped early for safety
or efficacy reasons

e routine practice changes for patients in
both groups during the trial




STRATIFIED RANDOMIZATION

@Stratified randomization takes the balance
correction suggested by blocking one step
further. Not only are the numbers with
treatments A and B balanced periodically,
but a balance is also constantly
maintained for a set of predetermined
Important factors that may impact on the
prognosis of the patient, such as age,
gender, diabetes, severity of illness, or

geography.




Atopy FEV, (%l Age [years| Randomization

l Pasitive 40=60 <17 ABAB, BABA, AABB..
2 Positive 40=60 217
3 Positive 4180 <17
4 Positive 6180 217
§ Positive B1-100 <17
b Positive B1-100 217
7 Negative 40=60 <17
B Negative 40=60 217
g Negative 61-80 <17
10 Negative 4180 217
1 Negative B1-100 <17
12 Negative B1-100 217
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