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History of RCT

• The first random allocation of patients to 
experimental and control conditions is attributed to 
James Lind, a surgeon, in 1747.

• Lind randomly assigned 12 sailors to 6 different 
candidate treatments for scurvy. The two patients 
who were given lemons and oranges recovered 
most quickly, suggesting a beneficial effect of citrus.

• The first RCT in medicine is credited to Sir A. Bradford 
Hill, an epidemiologist for England's Medical 
Research Council. Published in the British Medical 
Journal in 1948.
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Clinical Trial

A systematic study on pharmaceutical 

products in human subjects in order to 

discover or verify the effects of and/or identify 

any adverse reaction to investigational 

products.

**Main objectives are efficacy and safety.**
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Clinical trial phases
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Randomized 

controlled trial (RCT)
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RANDOMIZATION OR RANDOM 

ALLOCATION

• Allocation of individuals to groups by chance.

• Randomization should make the control and the 

experimental groups similar at the start of the 

investigation and ensure that personal judgment of 

the investigator do not influence allocation.

• All subjects in the sample have same probability of 

being assigned to the experimental or control group.

• Underlying factors the may affect the outcome are 

equivalent for each group.
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Randomized Control Trial
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Why Conduct a Randomization?

• To ensures that known and unknown person and 

environment characteristics that could affect the 

outcome of interest are evenly distributed across 

conditions.

• To equalizes the influence of nonspecific processes 

not integral to the intervention whose impact is 

being tested. 
(Nonspecific processes might include effects of participating in a study, 

being assessed, receiving attention, self-monitoring, positive 

expectations, etc.)
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Why balance is important?
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Types of randomization
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Simple randomization

• การสุม่อย่างงา่ย(Simple random sampling) เป็นการสุม่ตวัอย่างเมือ่ประชากรมลีกัษณะ

ใกลเ้คียงกนั เชน่ การจบัสลาก การโยนเหรียญ
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Block Randomization

• Blocked randomization reduces the risk that 

different numbers of people will be assigned to the 

treatment (T) and control (C) groups.

• Blocked randomization offers the advantage that 

at any point in the trial, there will be a balance in the 

number of cases assigned to T versus C.
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Block Randomization

• Report allocation ratio.

• The random method of selection.

• Block size.
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Stratified random sampling

• Ensure that the treatment and control groups are 

balanced on important prognostic factors that can 

influence the study outcome (e.g., gender, 

ethnicity, age, socioeconomic status). 

• Use when it is believed that stratification variables 

may affect the outcome.

• Achieving prognostic factor balance by 

stratification prior to randomization.
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Cluster random sampling
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Example
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ALLOCATION CONCEALMENT

• Generation of an unpredictable randomized 

allocation sequence.

• It represents the first crucial element of randomization in 

a RCT.

• Allocation concealment refers to the technique

used to implement the sequence, not to generate it.

• Allocation concealment means that the person who 

generates the random assignment remains blind to what 

condition the person will enter. 

Randomized Controlled trial : อ.ดร.ณปภัช โพธิพ์รหม (24/10/64).pdf Slide 18/54



How to conceal?

• Local: Sequentially numbered, opaque envelopes

• Central: Computer-based

Web-based response system

Sequentially numbered, opaque, 

sealed envelopes (SNOSE)
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Example
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BLINDING

Potential benefits of blinding
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What to look for in descriptions of 

blinding?

• Single-blind

• Double-blind

• Triple-blind

****State explicitly who was blinded, and how.****
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Example
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What should you do when blinding is 

impossible?

• Strict to treatment protocol: to prevent 

unequal co-intervention

• Equally intense follow-up of experimental 

and control patients.

• External outcome adjudicators: to reduce 

biased outcome measurement.
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Analysis

Intention to treat(ITT)

• Analysis according to the assigned group.

• Increasing the chance of a negative study.

Per protocol

• Analysis according to the treatment each patient 

actually received, regardless of the treatment to 

which they were randomized.

• Dissimilarities between groups.
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How to check ITT vs. per protocol analysis
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Conduction RCT
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Structured of Randomized control 

trial (PICO)

• Population ????

• Intervention ????

• Comparison ????

• Outcome ????
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Populations

• The study population should be 

defined in advance, stating unambiguous 

inclusion (eligibility) criteria. 

• The selection criteria will have impact 

on study design and ability to generalize.

• Subject recruitment must be taken into 

account.
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How to set inclusion & exclusion criteria

Include:

• Subjects who have the potential to benefit from the 

intervention.

• Subjects who have high likelihood to show event of interest

• Subjects who are likely to comply with the study protocol.

Exclude:

• Subjects who have the potential to harm from the 

intervention.

• Subjects at high risk of developing conditions which preclude 

the ascertainment of the event of interest.
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Intervention

• Is it ethical ?

• Is it feasible?

• Is the intervention well enough developed 

to permit evaluation? (especially surgical 

procedures or psychological therapies).

• Is there preliminary evidence that 

The intervention is likely to be beneficial (from 

observational studies).
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Study intervention

“5W 1H”
• What is the intervention?

• Who will administrate the intervention?

• Whom will be administrated the intervention?

• Where the intervention will be administrated?

• When the intervention will be administrated?

• How the intervention will be administrated?
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Comparison

Active control

• Superiority

• Non-inferiority (equivalence)

Inactive control

• No treatment control

• Placebo control
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Outcome (endpoint)

Clinical outcome
– Clinical events (perceivable by patient) e.g. death, stroke, 

or myocardial infarction.

Intermediate outcome
– Surrogate outcome e.g. serum creatinine, degree of 

glucose control, or patency of coronary arteries.

– Quality of life measurement, pain score.

– Economic evaluation e.g. cost-effectiveness.

Composite outcome
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Advantages of composite endpoint?

• To increase statistical precision and 

efficiency of a trial. (higher number of events).

• To avoid a choice between several 

important outcomes. (when several outcomes 

are judged to be of equal value in terms of 

differentiating between successful and unsuccessful 

interventions).
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Disadvantages of composite endpoint?

• Discrepancy in size of difference among 

outcomes make misleading interpretation.

• Difficult for meaningful interpretation.

• Lack of relevance to patients.

• May be misleading.
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Example of discrepancy among 

composite endpoints

Comparison of irbesartan with amlodipine in the diabetic 

nephropathy study

Ferreira-GonzálezI. BMJ 2007
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Guideline of RCT
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Pros & Cons of RCT

Pros
– Confounding variables can be balance by 

Randomization.

– Blinding of subjects, medical staff and 

investigators are achievable.

Cons
– Costly in term of time and money.

– Dropout or loss to follow-up are common events.

– Need time for final results.
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Trial Registration
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Trial Registration

• The International Committee of Medical Journal 

Editors(ICMJE) announced that all trials starting 

enrolment after July 1, 2005 must be registered prior to 

consideration for publication in one of the 12 member 

journals of the Committee.
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Why is Trial Registration Important?

• เพ่ือใหเ้กิดความโปร่งใสในการท างานวิจยั

• เปิดโอกาสใหผู้ป่้วยไดม้สีว่นร่วมในงานวิจยัเพ่ิมขึน้

• เพ่ือลดความซ า้ซอ้นและสิ้นเปลืองทรพัยากรวิจยัของโลก/ประเทศ

• เพ่ือเป็นแหลง่ขอ้มลูที่ส าคญัส าหรบัผูก้ าหนดนโยบาย นกัวิจยั และ 

ผูป่้วย
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Primary Registries in the WHO Registry 

Network
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TCTR : Thai Clinical Trials Registry
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Step of Clinical Trials Registry
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