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• A clinical trial is a clinical study in which participants are assigned according to 

a pre-defined therapeutic strategy or plan (protocol) to receive a health-related 

intervention, such as a medicine, in order to investigate its effects on health 

outcomes, usually compared to another (or sometimes no) treatment.

• Clinical trials are used to evaluate clinical practices that do not fall within the 

current practices of a country, or to evaluate a new medicine.

• Clinical trials are used to generate data on the safety and efficacy of the 

intervention.

• Clinical trials are conducted only after a regulatory 

authority approval and ethics committee review. 

• Clinical trials are often characterised in Phases from 

I (first-in-human), II (exploratory), III (confirmatory) 

to IV (post approval).

• Previously, the terms clinical study and clinical trial 

were used synonymously.
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 In a clinical trial design, there are a number of different 

types of comparisons that can be included:

 Superiority comparison trials demonstrate that the 

investigational medicine is better than the control.

 Equivalence comparison trials demonstrate that the endpoint 

measure is similar (no worse, no better) to the control.

 Non-inferiority comparison trials demonstrate that the 

investigational medicine is not worse than the control.

 Dose-response relationship trials demonstrate various dose 

parameters including starting dose and maximum dose.



N Engl J Med

2017;377:1357-67.

Although some new treatments offer greater efficacy, 

others may promise greater safety or convenience, or less 

expense, while providing similar efficacy. 

Non-inferiority trials are unethical because they 

disregard patients’ interests, Garattini and Bertele’, 

Lancet 2007; 370: 1875–77

• Pretext for looking for non-inferiority

• Looking for non-inferiority or overlooking diff 

erences? 

• No limits to the non-inferiority limit

• Unreliable messages from questionable methods

• Commercial aims, not patients’ interests

• Enrolling patients in non-inferiority trials betrays 

their trust

Nunn et al., Lancet 2008; 371: 895

Current treatment of TBC is highly effective, curing 95% or 

more of patients. However, it requires a minimum of three 

drugs which have significant side-effects and need to be 

given for at least 6 months. Shortening treatment duration 

would improve completion rates and reduce both the time 

that patients are exposed to potentially toxic drugs and the 

cost of delivering tuberculosis chemotherapy.

The risks to patients in a properly done non-inferiority trial are 

no greater than those in a superiority trial. 

If non-inferiority designs were banned, there would be no 

prospect of shortening the duration of chemotherapy for 

patients with tuberculosis. And that would surely be 

unethical.





N Engl J Med

2016;375:65-74.

Adaptive designs provide an appealing alternative 

because:

•They shorten the development process without 

compromising validity or efficacy

•Ineffective treatments can be identified earlier on

•They permit a more efficient use of resources.

Adaptive designs are relatively flexible clinical trial designs, allowing 

for modifications during the course of the trial in order to streamline 

and optimise the process. Analyses of the accumulating study data 

are performed at pre-planned time points within the trial, can be 

performed in a fully blinded or unblinded manner. It is important that 

the process is modified only in such a way that the validity and 

integrity of the trial are not affected.

https://toolbox.eupati.eu/glossary/adaptive-design/
https://toolbox.eupati.eu/glossary/validity/
https://toolbox.eupati.eu/glossary/efficacy/






Informed Consent

This can pose challenges in trials involving life-threatening illness, because patients can lack a 

realistic understanding of risk/benefit (therapeutic misestimation) or they can fail to 

understand the ways that study protocols antagonize treatment objectives (therapeutic 

misconception). 

More funds are required

Outcome-adaptive trials are more 

complicated and expensive to plan and 

coordinate. While some research centers 

may be able to implement outcome-

adaptive allocation as a rule, the requisite 

funding and stakeholder support cannot 

be assumed to hold across the research 

enterprise. Absent this support, outcome-

adaptive trials seem more likely to make 

research less efficient on the whole.

We are dubious of the suggestion that adaptive 

allocation studies offer generic ethical advantages. 

At least in the two-arm setting, they seem to worsen 

total burden by increasing patient exposure to 

research procedures and to drugs remain unproven. 

Telling patients that allocation will be adjusted 

according to evolving evidence seems to invite 

therapeutic overestimation. 

Adaptive allocation introduces new sorts of validity 

threats.

So can we say that adaptive allocation is unethical?

Phillips Hey and Kimmelmann. Clin Trials. 2015; 12: 102–106.





Pragmatism in clinical trials arose from 

concerns that many trials did not 

adequately inform practice because they 

were optimized to determine efficacy. 

Because such trials were performed with 

relatively small samples at sites with 

experienced investigators and highly 

selected participants, they could be 

overestimating benefits and 

underestimating harm. This led to the belief 

that more pragmatic trials, designed to 

show the real-world effectiveness of

the intervention in broad patient groups, 

were required.

N Engl J Med 2016;375:454-

63.



N Engl J Med 2016;375:454-

63.



When a randomized, clinical trial shows marked variations in results among countries, one should seek 

supporting evidence to understand whether the observed results are likely to be real, an artifact of the design 

analysis or implementation of the trial, or simply due to chance.

N Engl J Med 2016;375:2263-71.



Berchialla et al. Scientific Reports, 2022; 12:4115

Ethical issues in personalized medicine

Many ethical challenges regarding PM have already been reported. In addition 

to ethical issues concerning the massive data storage and data sharing, these 

challenges include:

• a possible discrimination by insurance companies and employers

• discrimination in access to PM

• incidental findings in genetic testing

• the lack of health literacy or “genetic literacy” for obtaining informed consent 

• the lack of scientific evidence of the efficacy and tolerability of treatments

• the possibility of changing the patient-physician relationship by focusing on 

data

• and the increasing expectation on patients to contribute with data, time, effort 

and self-care.



n engl j med 376;9

Over the past 50 years, the informed consent process has become increasingly 

regulated and standardized, while the challenges remain persistent and hard to 

overcome.

Consent forms are increasingly long and complicated, obscuring important 

details, and are often designed to serve the interests of institutions and sponsors. 

Data show that participants often have a limited understanding of study 

information even when they have signed a consent form.

Technological advances driving changes in research methods and information 

practices have influenced how we think about informed consent for research, 

which raises the possibility of new approaches to informed consent and innovative 

options for obtaining it.



Sufficient information to enable a participant

to make an informed decision can be provided

electronically, either on-site or remotely.

Electronic Informed Consent and Internet-Based Trials

Informed consent by means of electronic devices (e-

consent) often includes multimedia, such as graphics 

or video, about essential study features that may 

increase understanding of the study, particularly for 

people with a low educational level or limited litera
A participant must be given the 

opportunity to have questions 

answered during the informed 

consent process through a telephone 

call, real-time video, or electronic 

messaging, and the discussion may 

be guided by review

of a participant’s errors

Participants can sign electronically using pass-words 

known only to the participant or using a fingertip on a 

mobile device. When e-consent is performed 

remotely, the identity of the person who is giving the 

consent can be confirmed in one of several ways, 

such as digital signature, username and password, or 

biometrics.



Initial data from the MyHeart Counts study 

showed both the challenges and the 

potential of app-based research.

The population that provided consent was 

predominately young (median age, 36 

years) and male (82%), and although the 

nearly 5000 participants who completed 

the 6-minute-walk test at the end of 7 days 

was the largest such cohort reported, it 

represented only 10% of participants who 

provided consent. 



Grady et al., Lancet, 2017



In summary, hot issues to be investigated include: 

1) public views about informed consent for the use of big data and 

electronic consent methods, 

2) methods promoting engagement with and comprehension of digital 

study information, 

3) methods of authentication and capacity assessment as part of 

digital consent, and 

4) the extent to which there is selection bias in research in which digital 

consent technologies are used. 

The ethical goals of informed consent and the importance of 

considering research context should guide us as we assimilate 

technology into research and the informed consent process and 

develop creative and effective evidence-based practices.

Grady et al., Lancet, 2017




