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• HFRT cost one-third lower than CFRT

• Decreased grade 2/3 acute skin reactions

• HFRT 2.5-3.0 Gy /# significantly decreased moderate/marked photographic changes



Why research/Clinical trial

Before Writing Phase: Feasibility, Study Aims, and Methodology

FINER

Feasible

Interesting

Novel 

Ethical

Relevant



Why research/Clinical trial

• Before Writing Phase: Feasibility, Study Aims, and Methodology

1. “What are the aims of the study?”

2. “Why, Where and How the study should be conducted?”



Hypothesis/research question

• Most Important

• SMART

• Specific

• Measurable

• Achievable

• Relevant

• Time-frame



What type of trial/Design of trial



Randomized trial: Game of number 

Particular intervention may be 

acceptably worse

But has ancillary benefits over the 

control such as lower costs, lesser side 

effects, easier administration etc.

Smaller sample size



Adaptive trial design



Objective/ Define endpoint

• Endpoints are the gateway to answering a 
research question

• Number of endpoints

• Primary and secondary

• Single trial;  Single Intervention



Objective/ Define endpoint



Inclusion/Exclusion

• Study participants have the characteristics that will make it 
possible for the researchers to accomplish the study’s 
purpose

• Increase the likelihood of the study producing accurate, 
reliable, and reproducible results

• Help ensure the safety of participants

• Inclusion criteria: Prospective participants must have

• Exclusion criteria: Disqualify prospective participants

• Written using positive language, avoiding negative clauses

https://en.wikipedia.org/wiki/Inclusion_and_exclusion_criteria


Intervention and Comparator

ONE ARM MUST BE: STANDARD OF CARE 



Sample size calculation

• The estimation of sample size along with other study related parameters 
depends on Type I error, Type II error and Power

• Type I error = (Reject H0/H0 is true).

• The probability of Type I error is called as level of significance (α)

• Type II error = (Accept H0 / H1 is true)

• Probability of type II error is denoted as β



Blinding

• Blinding, or “masking”: Information that has the potential to influence 
study results is withheld from one or more parties



Interim analysis

• Analysis of data that is conducted 
before data collection has been 
completed

• Decision on the type of analyses to 
conduct

• Data and Safety Monitoring Boards 
(DSMBs)



Ethical aspect
Respect for autonomy: We must not interfere with the decisions of competent adults, and also actively 

Justice: All individuals should have an opportunity to participate in research unless contraindicated and we must not impose 

unfair burdens. 

Beneficence: We must be fair and correct in all our actions and must take positive steps to prevent harm. 

Non-maleficence: We must not harm others: "First, do no harm“, and wherever harm cannot be avoided, we must try to 

minimize the same. 

Explores the scientific novelty, rationality and relevance

1.Justification for conducting the trial in the context of national priorities

2.Scientific merits of the research project and feasibility: Review of toxicological 

studies, laboratory and animal data 

3.Technology transfer and capacity building at sites

Soundness of the study design:
Inclusion-exclusion criteria, Sample size, 

Randomization/ blinding proceduresEnd-point assessment 

Study procedures and follow-up schedulePharmacy plan



Informed consent document

•Research Description

•Risk

•Benefits

•Alternatives

•Confidentiality

•Compensation

•Contacts

•Voluntary participation and 
withdrawal

Consent is an appeal or invitation to participate in a research study in 

simple, easy to understand, local language

Signature of the participant and a witness not a part of the study 

team 



Research methodology guideline

• Reference guidelines
• Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) statement 

• ICH-GCP

• Reporting guidelines: Consolidated Standards of Reporting Trials (CONSORT)

• According to ICH E6 (R2):
• A clinical trial protocol serves as a comprehensive document outlining

• Objectives

• Design

• Methodology

• Statistical considerations

• Overall organization of a study



Data collection

Analysis

Data 
collection

Electronic checks

Source data 
validity

Data 
anonymization

TrainingCRF design

Protocol 
design & 
Endpoint 
definition 

Quality data collection



Statistics

• Poor p-value Interpretation: P-values do not provide direct information about the magnitude or clinical 
relevance of the effect

• Confidence intervals should always be reported to identify effect sizes that can be “ruled out”

• ITT principle is a fundamental concept in clinical trials but is frequently misunderstood. The ITT principle 
essentially states to “analyze as randomized, Not PP

• Missing data is one of the biggest threats to the integrity of a clinical trial

• Consider testing only important hypotheses to reduce the possibility of false conclusions

• Subgroup analyses should generally be considered exploratory analyses rather than confirmatory. It is 
advisable to pre-specify subgroup analyses to avoid “data dredging”

• Appropriate reporting of clinical trial results is crucial for scientific advancement. Selective reporting is very 
common and can result in sub-optimal patient care

• Bayesian statistics, allows calculation of the probability of a hypothesis being true given the data.



Building blocks for research

“Building blocks” encompass essential components

• Scientific methodology

• People-management skills

• Ethics and regulatory compliance

• Financial dynamics

• Participant recruitment

• Information technology and systems

• Institutional commitment

The entire process adheres to the comprehensive guidelines outlined by EQUATOR



Thank You



Upcoming course on Neuro-Oncology


