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Why RCTs are done?

Efficacy
Effectiveness
Efficiency

As they provide better evidence of the effect or the outcome that cannot be
obtained with any other observational method.

The variation Is minimized and bias 1s controlled, hence more valid and their
results speak truth.
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Clinical Trial Phases O - 4

Phase Zero trials(Preclinical): Pre-human and laboratory testing (in vitro), several years

Phase | trials(Exploratory trial): Toxicity, maximum tolerated dose (MTD), safety, tolerability,
Pharmacokinetics, Pharmacodynamics. 20-80 cases, Short-term, several weeks or months.

Usually young, healthy, volunteers.

Phase Il trials(Phases lla, I1b):
Phases lla: efficacy, safety
Phases I1b: dose-Response, dose-finding or dose-escalation studies
100-300 cases, Medium length. usually about a year.

Phase |11 trials(Confirmatory trials): effectiveness, monitor side effects, FDA approval, 1000-
3000 cases, Longest May last for two to three years.

Phase IV trials(Post Marketing): efficiency, drug risks, benefits, studies are done after the drug
or treatment has been marketed to gather information on the drug's effect in various populations
and any side effects associated with long-term use. Long term post Phase 11 follow-up
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Double Blind Trial Boss b (Cross-over Design)gblizs ;=15

Triple Blind Trial ... <. o0 (Factorial Design) J,,956 >,k

Zelen’s Design o s>b (Mega Design)e 1k

Venberg’s Design S~ ok (Sequential Design) Jlgw =1 ,b
4| Times Series (Before and After) a9 8 b (P CUEHL I, = 4F I R

(Open Design),b sl Tls

The choice of design depends on the goal of the trial and other condition such as
Time, Disease, Inteactons, Sample Size and etc..
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Cross-over Design: ablie 21,0
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Advantaqge:

— Each patient their own control (Delete some of Confounders and Biases)

— Smaller sample size

Disadvantage:

— Not useful for acute disease
— Disease must be stable
— Assumes no period carry over
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Carry-over effect

When the effects of the drug given during the Standard 2 x 2 Crossovet Design
first period persists into the second period.

Carryover effects only affect the treatment Perod 1 Perod 2
response in the 2nd time period.

Can be eliminated by using a washout period
between treatments. This allows the patient to
return to baseline levels before the 2nd
treatment Is started.

Growp Drug '~ Placebo

Randomize

Group 2 Placebo ~* [ — Drug

e —
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Treatment A

+

Treatment B

+

Both (A) and (B)

Neither (A) nor (B)
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Factorial Design

Advantages
— Reduces time
— Discover interactions

Disadvantages
— Often Iinadequate power to test for interaction
— Compliance
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These studies are meant to be HUGE but to collect only a limited amount of data (to make
them affordable and practical)

Are usually multi-center
Can pick up small effects

A massive clinical trial assessing the value of therapeutic interventions by enrolling 100,000 or
more subjects.
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All participants and investigators know who is getting which intervention E.g.
medical vs. surgical treatments

Sajadrahimip@gmail.com > B3 SVINT| ATV

YA



Times Series (Before and After)

— Patients are studied before the experimental drug is given. After the drug is given

for a certain amount of time, the patients are evaluated again to determine the
effects of the drug.

— Patients serve as their own controls so smaller number of patients are needed (as
compared to parallel design)

— Certain factors (Confounders and Biases)which could influence the study are
eliminated such as age, gender differences, etc.

— The disease/condition being treated can change over time, unrelated to the drug
treatment.

— Carry-over effects could occur.
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Randomized Consent Design Zelen

Group I: Regular Care
(TRT A)

Patient = Randomize

N\ Group II:
Experimental
(TRT B)




Zelen Design

Advantages

— Zelen’s method has commonly been used in screening programmes where people
are randomised without consent to be invited to be screened or not.

Disadvantages

— Need Low Refusal Rate

— Refusal Rate— Dilution — Increase Sample Size
— Unblended

— Ethical?

— Many ethics committees and researchers are because
of non-consent.
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Simple Randomization

Flip the coin

Roll of a die (useful for2, 3, 6 Groups)
Random number table

Cards or envelops shuffling

Syntax RANDBETWEEN
(bottom,top)...Example=RANDBETWEEN(1,1200)
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Block Balanced Randomization
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Stratified Randomization
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Ways of expressing the results of Randomized Trials

Efﬁcacy = (Rates in those who received Placebo)- (Rates in those who received treatment

(Rates in those who received Placebo)
Efficacy -1-RR
Number of patients who would need to be treated (INNT)
1

NNT =

(Rate in Untreated group) — (Rate in treated group)

e.g. The mortality rate in the untreated group is 17% and in the treated group 1s 12%
THUS NNT-=1/17%-12% = 1/0.05= 20

This means: we need to treat 20 patients to prevent one death.

T

Sajadfaﬁihwib@gmailr.'c':oh{ | G o raae e | $)Yer03) (30s § Jowol



Recurrence NoO Recurrence

Letrozole 75 2500 2575
Placebo 132 2450 2582

Risk(Letrozole) = 75/2575 = 2.9%

Risk(Placebo) = 132/2582 = 5.1%

RR = 2.9/5.1 = 0.57

RRR (Relative Risk Reduction) = 1- 0.57 = 43% is Efficacy
ARR (Absolute Risk Reduction) = 5.1% - 2.9% = 2.2%
NNT = 1/2.2% = 45



Number Needed To Harm (NNH)

Nausea No Nausea Risk
Oseltamivir 27 467 494 271494 = 5.5%
Placebo 12 449 461 12/461 = 2.6%
Risk Ratio (RR): 5.5%/2.6% = 2.1

Absolute Risk Increase (ARI): 55%-2.6% = 2.9%
Number Needed to Harm (NNH): 1/ARI = 35

NNH is really number needed to treat to cause one undesired effect.
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Strategies for enhancing precision:

Quality assurance (©/A) AND Quality Control(QC)
Controlling of Observer Bias, Subject Bias, Instrument Bias
Confounding variables and control of them

Randomization

Blinding

Follow-up (Duration or length, Maximizing follow-up, Minimizing the loose of
follow-up)

Procedure of analyzing the results
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Strategies for enhancing precision:

Standardizing the measurement methods

e.g. variation in blood pressure measurement due to variable rate of cuff deflation
(faster than 2mm Hg/sec or slower)

Training the observers/raters

e.g. variation in BP due to variable observer technique (applying and calculation of
KAPPA)

Automating the instruments
“e.g. variation in BP due to variable observer technique
Repetition the measurement
e.g. use mean of two or more BP measurements
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Bias In RCTs

Can occur at all phases: Planning, selection of participants, administration of interventions,
measurement of outcomes, analysis of data, interpretation and reporting of results,
publication of reports, and even in the reading of the report!

Selection bias:

— Allocation Bias or Chance Bias (By chance groups can be uneven in important
variables due to chance, Despite of Randomization)

— Attrition Bias and differential loss to follow up (systematic differences between groups
In withdrawals from a study)

—\Volunteer Bias
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Bias In RCTs

Information bias:

Assessment Bias (more is for subjective variables are less objective)
Participant response bias (due to lack of blinding)

Measurement Bilas
Interview Bias

Surrogate Interviews Bias

Technical Bias(allocation system breaks down often due a computer fault)
Subversion Bias

Dilution Bias (the intervention or control group get the opposite treatment)

Delay Bias(can occur if there iIs a delay between randomisation and the intervention)
Analytical Bias

Reporting bias

Publication bias

Recall Bias

Consent Bias(when consent to take part in the trial occurs AFTER randomisation)
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Hawthorne Effect
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Randomized clinical trials are the “gold standard” of the treatments evaluation.
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Disadvantages of RCTs:

Low generalizability and experimental conditions are so tightly controlled that
resemblance to real-world conditions is low.

RCTs commonly over-estimate effectiveness

RCTs may be better at ranking the efficacy of different treatments rather than
realistically estimating their effectiveness.

Costly and difficult to perform.
Not ethical or practical in many situations

Acceptability of Randomization Process

Some physicians and patients will refuse
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International Clinical Trials Registry Platform (ICTRP)

I(TRP International Clinical Trials ¢ {7 ° N iR
Registry Platform Moo oy (S

Iranian Registry for Clinical Trials
IRCT

R gl fry o fCI Tricils
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http://www.irct.ir/
http://www.who.int/ictrp/en/

Meta Analysis
Systematic Review

Clinical Trial
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