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Objectives

What are Randomized Controlled Trials

Why is conducting RCTs difficult

Special considerations for resource limited settings

Possible ways to overcome barriers



Randomized Controlled Trials

• Holy grail of clinical research – Gold standard

• Form the basis for meta-analysis – highest form of 
evidence

• The important components are –

• Prospective design

• Random allocation

• Controlled by a pre-designed protocol

• Removing bias as far as possible



RCT Design



Why are 
RCTs the 
gold 
standard?

Randomly allocate subjects to one of the 
arms, eliminating selection bias

Blinding improves the quality

Randomisation also effectively eliminates 
confounders

Well designed protocol ensures that results 
are meaningful and applicable to desired 
population



Types of 
RCTs

• Blinded (Single/Double/Triple) 
or Open-label

• Placebo controlled or comparing 
different interventions

• Single centre or multi-centre

• Superiority, Equivalence or Non-
inferiority

• Parallel group or Crossover 



Why are 
RCTs 
challenging?

• Prior data required for optimal sample 
size

• Randomization precludes RCTs for 
potentially harmful interventions

• Ideal placebo is hard to formulate

• Costs and infrastructural limitations

• Coordination in multicenter trials

• High dropout rate in the event of side 
effects /lack of incentive



How do 
some RCTs 
go wrong?

Unclear hypotheses and multiple objectives

Poor selection of endpoints

Inappropriate subject selection criteria

Non-clinically relevant or feasible 
treatment/intervention
Inadequate randomisation, stratification, blinding

Lack of stratification in small RCTs

Insufficient sample size/power

Failure to anticipate common practical problems



Lack of 
Statistics 
Training

LITTLE EMPHASIS ON TRAINING IN BIOSTATISTICS 

DURING MEDICAL TRAINING

MEDICAL TRAINING DOES NOT STRESS UPON 

IMPORTANCE OF STATISTICS AND CLINICAL RESEARCH

LACK OF EXPERTISE IN BIOSTATISTICS

NO DEDICATED STATISTICIANS IN MOST 

DEPARTMENTS

LACK OF FUNDING TO OUTSOURCE STATISTICAL 

ANALYSES AND STUDY DESIGNS



Resource 
Limited 
Settings



India – A 
Resource 

Limited Setting



Economics of Healthcare in India



Special 
Challenges



The Indian 
Scenario

• Uneducated population – Do not 
understand consent

• Spotlight over f inancial benefits to 
researchers

• Lack of a national ethics /regulatory body

• A costly drug tested in India may not be 
affordable locally

• Lack of representation of patient groups 
on committees

• Overburdened healthcare system – Lack of 
time for research



The way forward
• Interdepartmental and Interfacil ity collaborations

• Development of skilled manpower

• Setting up of a regulatory body and operational framework

• Simplifying application and approval process – transparency

• Remove restrictions while keeping necessary checks

• Incorporate trials into routine clinical practice

• Robust Electronic Medical Record keeping systems

• Strengthen primary healthcare and empowering research 
facilities

• Experienced centers need to take up mentorship roles



Lessons from the 
past – How we 
overcame barriers





Challenges Solutions
Lack of Financial Capacity Institute funded research
Lack of Human Skill Coordination with Neurosurgery, 

Hands on training of PICU fellows
Ethical Obstacles Thorough literature review and 

ethical justification
Lack of Research Environment Conducted at a teaching research 

hospital
Operational Barriers Robust protocol, Prior sensitization of 

staff
Competing Demands Incorporated into clinical practices





Challenges Solutions
Study Design Simple intervention, Potentially high 

impact
Funding No additional expenditure from 

standard therapy

Challenges Solutions
Lack of Financial Capacity Institute funded research, Simple 

design, No costly interventions
Lack of Human Skill No skill based intervention
Ethical Obstacles Thorough literature review and 

ethical justification
Lack of Research Environment Conducted at a teaching research 

hospital
Operational Barriers Robust protocol, Prior sensitization of 

staff
Competing Demands Incorporated into clinical practices





Challenges Solutions
Potentially harmful Intervention Planned interim analysis, Ethical 

approval prior to enrolment

Challenges Solutions
Lack of Financial Capacity Institute funded research
Lack of Human Skill Training through classes on APRV, 

Clear objective protocol for use of 
intervention

Ethical Obstacles Thorough literature review and 
ethical justification, A priori 
planned interim analysis

Lack of Research Environment Conducted at a teaching research 
hospital

Operational Barriers Robust protocol, Prior sensitization of 
staff

Competing Demands Incorporated into clinical practices





Challenges Solutions
Intervention Simple, potentially harmless 

intervention, High Impact
Conduct of Bio-assays Coordination with Experimental 

Medicine and Laboratory Medicine
Cost of Investigations Funding support from - ???

Challenges Solutions
Lack of Financial Capacity Use of departmental grants
Lack of Human Skill Bio-assays done with an ongoing 

project in Dept of Experimental 
Medicine, Good interdepartmental 
coordination

Ethical Obstacles Thorough literature review and 
ethical justification, Simple, cheap, 
potentially harmless intervention

Lack of Research Environment Conducted at a teaching research 
hospital

Operational Barriers Robust protocol, Prior sensitization of 
staff

Competing Demands Incorporated into clinical practices





Challenges Solutions
Lack of Financial Capacity Institute funded research, Low-cost 

interventions
Lack of Human Skill No special skilled intervention
Ethical Obstacles Thorough literature review and 

ethical justification
Lack of Research Environment Conducted at a teaching research 

hospital
Operational Barriers Robust protocol, Prior sensitization of 

staff
Competing Demands Incorporated into clinical practices



Lessons from the 
past – Where we 
faltered



Steroids in ARDS Study (Unpublished)

Challenges Suggestions
Challenges Remarks
Study Design Underestimated mortality from 

ARDS, Sample size too large for 
available time

Lack of Financial Capacity Institute funded research, No costly 
intervention

Lack of Human Skill No skilled intervention involved
Ethical Obstacles Thorough literature review and 

ethical justification
Lack of Research Environment Conducted at a teaching research 

hospital
Operational Barriers Robust protocol, Prior sensitization of 

staff
Competing Demands Incorporated into clinical practices



Status Epilepticus Study (Unpublished)

Challenges Suggestions
Anticipated mortality
Strict inclusion criteria
Time frame limitation

Challenges Remarks
Study Design Sample size too large for available 

time
Lack of Financial Capacity Institute funded research, No costly 

intervention
Lack of Human Skill No skilled intervention involved
Ethical Obstacles Thorough literature review and 

ethical justification
Lack of Research Environment Conducted at a teaching research 

hospital
Operational Barriers Robust protocol, Prior sensitization of 

staff, Difficulty and Delay in forming 
ideal placebo and concealed drugs 

Competing Demands Incorporated into clinical practices



Where there is a 
will, there is a 

way!





Take Home 
Message

CONDUCTING RCTS IS 

CHALLENGING

HIGH QUALITY RCTS 

CAN BE CONDUCTED IN 

RESOURCE LIMITED 

AREAS

INNOVATIVE, COST 

EFFECTIVE, ROBUST 

STUDY DESIGNS 

ESSENTIAL

MULTIDISCIPLINARY 

COLLABORATIONS ARE 

THE NEED OF THE 

HOUR

LEARN FROM THE PAST 

AND KEEP AT IT


