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Abstract:  

Masked studies, or blinding in clinical trials, are critical for minimizing bias and ensuring the validity of research 

findings. This review provides an in-depth analysis of masked study designs, including single-blind, double-blind, 

and triple-blind methodologies. It explores the rationale behind masking, its impact on trial outcomes, and the 

challenges associated with implementation. The review also discusses various masking strategies, their applications 

in different therapeutic areas, and the implications for data integrity and participant safety. By examining current 

practices and emerging trends, this review aims to underscore the importance of masking in enhancing the 

reliability of clinical trial results and advancing evidence-based medicine. 
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INTRODUCTION: 

A clinical trial is a systematic process that is intended 

to find out the safety and efficacy of a drug/device in 

treating/preventing/diagnosing a disease or a medical 

condition [1]. Clinical trial includes various phases 
that include phase 0 (micro-dosing studies), phase 1, 

phase 2, phase 3, and phase 4. Phase 0 and phase 2 

are called exploratory trial phases, phase 1 is termed 

the non-therapeutic phase, phase 3 is known as the 

therapeutic confirmatory phase, and phase 4 is called 

the post-approval or the post-marketing surveillance 

phase. Phase 0, also called the micro-dosing phase, 

was previously done in animals but now it is carried 

out in human volunteers to understand the dose 

tolerability (pharmacokinetics) before being 

administered as a part of the phase 1 trial among 

healthy individuals [2]. 
Clinical research design has two major types that 

include non-interventional/observational and 

interventional/experimental studies. The non-

interventional studies may have a comparator group 

(analytical studies like case-control and cohort 

studies), or without it (descriptive study). The 

experimental studies may be either randomized or 

non-randomized. Clinical trial designs are of several 

types that include parallel design, crossover design, 

factorial design, randomized withdrawal approach, 

adaptive design, superiority design, and non-
inferiority design [3]. 

There are different types of clinical trials that include 

those which are conducted for treatment, prevention, 

early detection/screening, and diagnosis. These 

studies address the activities of an investigational 

drug on a disease and its outcomes.  They assess 

whether the drug is able to prevent the 

disease/condition, the ability of a device to 

detect/screen the disease, and the efficacy of a 

medical test to diagnose the disease/condition [4]. 

Whenever we search out a new medicine then there is 

need of to check out that test how well new 
medicines techniques work in a human being. A 

clinical trial is a research study that tests a new 

medical treatment or a new way of using an existing 

treatment ‘to see if it we’ll be a better way to prevent 

and screen for diagnose or treat disease [5].  

Developers of a new drug, biological and medical 

devices must ensure product safety, demonstrate 

medical safety, and demonstrate medical benefits in 

human and mass produce the product. For any new 

drug to enter in clinical trial, it must pass preclinical 

studies Pre-clinical studies including in vitro i.e. test 
tube or laboratory that is outside the body. Studies 

and trials on animal population .wide range of dosage 

of the study drug is given to animal subject or to an in 

vitro substrate in order to obtain preliminary efficacy, 

toxicity and pharmacokinetic information [6] One 

challenges to the validity of such trial is the tendency 
for assessment of outcomes to systemically deviate 

from truth because of predisposition in observers 

such as from hope or expectations [7].  

Today, there are two internationally recognized 

human research guidelines that form the basis for the 

conduct of ethical clinical trial. We have chosen to 

use the term ethical codes rather than ethical 

guidelines. A code of practice defines professional 

rules according to which people in a particular 

profession are expected behave .other human research 

guidelines /codes of practice have emerged over the 

past century ,such as Nuremberg trial at the end of 
second world war[8]. 

 

Types of Clinical Trials 

A) Treatment trials 

 Test experimental treatments, new 

combination of medication, or new 

approaches or radiation.  

 

B) Prevention trials 

Look for better ways to prevent disease in 

people who have the disease in people who 
have never had the disease in prevent a 

disease from returning. These approaches 

may include medicines, vitamins, vaccines, 

minerals, or lifestyle changes.  

 

C) Diagnostic trials 

Conducted to find better tests or procedure 

for diagnosis a particular disease or 

condition.  

 

D) Screening trials 

 Test the simplest thanks to discover sure 
diseases or health conditions.  

 

E) Quality of life 

Trials (or auxiliary care trials) explore ways 

in which to boost comfort and therefore the 

Quality of life for people with a chronic 

wellness [9]. 

 

Various Phases of Clinical Trials 

Usually, clinical trials can be divided into five 

phases, i.e. 0, I, II, III, IV, and V trials based upon 
specific conditions and requirements. 
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Figure: 1: Different Phases of Clinical Trials by FDA 

 

 

Preclinical studies 

Before starting of clinical trials of a drug, the 

pharmaceutical companies perform an preclinical 

studies which consist of in vitro (animal), in vivo 

(cell culture) experiments by using wide range of 

doses study to obtain primary efficacy, toxicity and 

pharmacokinetic information. Such experiments 

helps the pharmaceutical companies to decide 

whether the drug have scientific merit or not. In 

addition, decision on whether it has been required for 

further development as an investigational new drug 
[10]. 

Phase 0 
Phase 0 has been regarded as is a recent introduction 

for exploration of the trials. Initially, the human trails 

have been performed in accordance with US Food 

and drug administration (FDA) 2006 guidance on 

exploratory investigational new drug (IND) studies. 

Phase 0 trails are also expressed as micro dose 

studies, which are designed with the motive of the 

development of promising drug having the specific 

characteristics, which were expected from preclinical 

studies [11]. Moreover, the differential features of 
Phase 0 consists of administering the single sub 

therapeutic dose of the study drug to a small number 

of patients or volunteers (10-150), in order to collect 

the preliminary data of drug on pharmacokinetic and 

pharmacodynamics property of drug. Surprisingly, 

Phase 0 studies do not provide any specific data 
about the safety and efficacy of the test drug. 

Furthermore, the drug development companies have 

been noted to perform Phase 0 studies for ranking the 

drug candidate in order to decide the pharmacokinetic 

[12]. 

Classification of phase 0 clinical trials 

The phase 0 clinical trials can be classified into three 

major types such as: 

1) Determination of drug pharmacokinetic 

(micro dose trials). 

2) Determination of pharmacological 
significant doses of drug. 

3) Determination drug mechanism of action 

[13]. 

 

Successful modelling of phase 0 trial: In addition to 

assay validation and optimization, successful 

modelling of clinical procedure (for tissue collection 

and handling) using preclinical models is also an 

important prerequisite for obtaining useful assay 

results and assuring the assay's clinical readiness. 

Importance of successful modelling with establishing 

optimal time window for drug administration and 
obtaining tissue samples is clearly evident from the 

past work [14]. 

Phase I 
The third phase of successful clinical trials is referred 

to as Phase I trials that accounts for the first step for 
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volunteer testing. In this trial, a small number of 

volunteers (20-100) are selected for the study. 

Generally, this phase has been conducted in order to 

analyse the safety, tolerance, pharmacodynamics and 

pharmacokinetic properties of a drug. These trials are 
often performed in clinical centres where the subjects 

are kept under observations by full–time staff [15]. 

Also, the clinics of such clinical trials have been 

often run by the private contract research 

organizations (CRO) who perform these trials on the 

behalf of researcher or pharmaceutical companies.  

The Phase I trials consists of the normal ranging of 

dose and are also called as dose magnifying studies, 

so that the safest and best dose can be determined. 

Generally, in Phase I trials, the healthy volunteers 

have been selected. These studies are performed 

under controlled conditions or clinics called CPUS 
(central pharmacological units) where the volunteers 

receive 24 hours of medical attention facility and 

observation by full time clinical staff. Further, the 

Phase 1 trials have been categorized in types which 

include single ascending dose (SAD) trials, and 

multiple ascending dose (MAD) trials. In SAD, a 

small number of volunteers administered with a 

single dose of the drug are selected and are observed 

for a particular dose. Further, if none of the adverse 

effects have been noted along with production of safe 

pharmacokinetics data, then the dose of the drug is 
increased which is administered to a new group of 

participants. If the drug shows unacceptable toxicity 

or adverse effect in participants, an addition in the 

participant’s number occurs. In addition, if any 

untolerable toxicity is observed, then the increased 

dose is terminated, and the earlier dose is declared as 

the maximum tolerated dose (MTD). Such designs 

consider MTD when one-third of the volunteers 

experience unacceptable toxicity.  

In MAD, the studies are performed in order to 

understand the pharmacokinetic and 

pharmacodynamics property of multiple dose of the 
test drug. Generally, in this study, a group of patients 

have been administered the multiple low doses of the 

drug, while samples are collected at various time 

intervals and analysed in order to collect information 

regarding the processing of drug inside the body. 

Later on, the dose of the test drug is increased for 

further groups up to a certain level in such studies 

[16]. 

Phase II 
As it has already been reported that in Phase I trials, 

the dose calculation of the test drug has already been 
done. The next aim is to analyse whether the drug 

have the biological and therapeutic level or not. In 

Phase II trials, the studies have been conducted in 

vast groups (100- 300) and are designed to analyse 

working of drug along with Phase 1 assessment of 

safety in the larger participants. Genetic testing is 

very much common if there is enough proof of 

variation in metabolic rate. The Phase II trials have 

been divided into two groups which include Phase IIa 

clinical trials that rare designed to analyse the dosing 
requirement, and Phase IIb trials which have been 

designed to analyse the drug efficacy. Moreover, 

there have been some trials which are performed in 

the combined form for both efficacy and toxicity. 

Phase II trials are performed at special clinical 

centres like that of universities and hospitals). A vast 

range of the toxicity can be detected in the Phase II, 

which have the highest range of failures. The 

contention is supported by the fact that only 25% of 

the inventive drugs move to the phase II trials [17]. 

Phase III 
Phase III clinical trials have been suggested to be 
designed in order to analyse the efficacy of new drug 

and its therapeutic effect in clinical practices. Phase 

III trials have been conducted randomly on large 

number of patients (300-3000 or more), having the 

target to achieve the definite assessment of the new 

drug, by comparison with the standard drug 

treatment. Also, due to their longer duration and size, 

the Phase III trials have been considered as the most 

expensive, time consuming and difficult to design 

and run. In phase III trials, the chronic diseases 

having a period of evaluation related to the time 
period of the intervention can be used in practice. In 

common practice, some trials of Phase III are 

continued until the regulatory submission is pended 

at the appropriate regulatory agency. Once the drug 

satisfaction has been achieved after Phase III trials, 

the report is combined by having the comprehensive 

description of the methods and result of 

manufacturing technique, detail of formulation and 

its half-life. Moreover, the collected information are 

submitted to the “regulatory submission” so that the 

hope transpires to the sponsor in order to get the 

approval of marketing the drug. Also, if any adverse 
effects have been reported anywhere, the specific 

drug is recalled immediately from the market [18]. 

Phase IV 
Phase IV, also referred to as “Post marketing 

surveillance” (pharmacovigilance), includes the 

technical support of the drug after the selling 

permission of the drug is achieved. The Phase IV 

studies can be performed with the help of regulatory 

authority or by sponsoring company for finding a 

new market of the drug. Such trails have been 

designed to find out if any long term adverse effect 
over a much large population of patients for a longer 

period of time, that were not possible during Phase II 

and phase III trials, has been noted. However, the 

whole process of the drug from the lab to this point 

takes about 12-18 years approximately [19]. 
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Phase V 
Phase V, a new term used in the literature, is also 

termed as “translational research” to refer the 

effectiveness and community based research studies. 

It is used to find the interrogation of a new clinical 
treatment into a large number of public health 

practices. Generally, the Phase V trials have been 

considered as the “field research” and it is 

particularly designed to test generalization of the 

mechanism to a large sample [20]. 

Factors affecting Clinical Trials 

Failing to demonstrate efficacy or safety 

The primary source of trial failure has been and 

remains an inability to demonstrate efficacy. Hwang 

et al. assessed 640 phase 3 trials with novel 

therapeutics and found that 54% failed in clinical 

development, with 57% of those failing due to 

inadequate efficacy. There are many reasons that 

potentially efficacious drugs can still fail to 

demonstrate efficacy, including a flawed study 
design, an inappropriate statistical endpoint, or 

simply having an underpowered clinical trial (i.e., 

sample size too small to reject the null hypothesis), 

which may result from patient dropouts and 

insufficient enrolment [21]. 

Clinical trials also fail with respect to safety. Hwang 

et al. found that 17% of the failed phase 3 trials 

examined were due to safety. Safety is addressed in 

every clinical trial in every phase, but issues with 

safety may only become apparent with the larger 

populations associated with phase 3 studies, or at 

post-approval (phase 4) or post-market. Identifying 

safety issues is not always straightforward. Patients 

have individual concerns about various adverse 

events that may not match what physicians are 

concerned about. This can influence which adverse 
events are reported, particularly if they are mild to 

moderate in severity [22]. 

Financial impact 

Hwang et al. noted that 22% of the failed phase 3 
studies they examined failed due to lack of funding. 

The costs required to complete the 

entire development process from discovery to 

bringing a drug to market vary, and so do estimates 

of these costs; however, they have been reported in 

excess of $2.5 billion. This includes $1.5 billion of 

hard dollar out-of-pocket costs with the remainder 

being lost opportunity of investment costs, but does 

not include additional post-approval clinical trials. 

Focusing on phase 3 trials, the pharmaceutical 

research and manufacturers of America estimated the 
cost at $42,000 per patient in 2013, with $10 billion 

spent on 1680 phase 3 clinical trials comprising over 

600,000 patients [23]. 

Certain studies present unique cost considerations. 

For example, in a study of hospital-acquired bacterial 

pneumonia, the cost of a 200-site, 1000-patient phase 

3 study was $89,600 per patient, with screen failures 

being a principal driver of the cost. Pharmaceutical 

research and development is a costly endeavor. More 

generally, particularly in the United States, the cost of 
complying with an increasing regulatory burden is 

also impactful, necessitating more staff, storage, and 

financial outlay [24]. 

Eligibility criteria 

Ideally, inclusion/exclusion criteria should result in a 

population that matches statistically the intended 

general patient population however, study designers 

must account for additional concerns, including 

whether or not particular segments of a target 

population may have too many comorbities, leading 

to additional higher risk of withdrawal and adverse 

events. For example, Hill et al. noted the 

heterogeneous nature of pulmonary arterial 

hypertension (PAH), for which clinical studies have 

had varied eligibility, but have tended to exclude 
patients with advanced conditions (New York Heart 

Association functional class III or IV) and older 

women, among other categories. The correspondence 

between the study population and the actual 

population of concern can become unclear [25]. 

Inclusion/exclusion criteria also must be chosen in 

light of the expected effect on recruitment. In the case 

of patients with PAH, Hill et al. noted the availability 

of competing therapies, which can suppress 

enrolment in any one particular study, along with 

investigators being influenced to recruit patients who 

will be stable for the duration of the study (3–4 

months). Investigators may look for patients who 

have been stable recently, thus restricting the 

available population in a way that does not match the 

general patient population [26]. 

Patient recruitment 

Patients are often willing to consent to participation 

in a clinical trial if they believe that they have an 
opportunity to receive better treatment or if the 

results can help others. Still, failing to enroll a 

sufficient number of subjects in a trial is a long-

standing problem. A study of 114 trials in the UK 

[10] indicated that only 31% met enrolment goals. In 

addition, Campbell et al. reported that one-third of 

publicly funded trials required a time extension 

because they failed to meet initial recruitment goals. 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/clinical-trial
https://www.sciencedirect.com/topics/nursing-and-health-professions/patient-dropout
https://www.sciencedirect.com/topics/medicine-and-dentistry/clinical-trial
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/adverse-event
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/adverse-event
https://www.sciencedirect.com/topics/nursing-and-health-professions/adverse-event
https://www.sciencedirect.com/topics/nursing-and-health-professions/adverse-event
https://www.sciencedirect.com/topics/mathematics/development-process
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/adverse-event
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/adverse-event
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/pulmonary-hypertension
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/pulmonary-hypertension
https://www.sciencedirect.com/science/article/pii/S2451865418300693#bib10
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Feller reported that 25% of cancer trials failed to 

enroll a sufficient number of patients, and 18% of 

trials closed with less than half of the target (the 

number of enrollees divided by the number of 

subjects screened) number of participants after 3 or 
more years. Only a relatively small percentage (2%–

5%) of adult cancer patients enroll in clinical trials. 

Furthermore, enrollment fractions (the number of 

enrollees divided by the number of subjects screened) 

can be very low [27]. 

 

Stensland et al. reported that, particularly for cancer 

trials, between 2005 and 2011, the cumulative 

incidence of trials failing to complete was about 20%, 

with almost 48,000 enrolled patients in these failed 

trials. An earlier report from the Institute of Medicine 

indicated that 40% of National Cancer Institute-
sponsored trials was not completed [28]. 

Respecting the patient's concerns 

Patient recruitment and retention is affected 
negatively when patients are concerned about being 

assigned to a control group rather than receiving 

active study drug. Part of this effect may be due to 

patients having poor knowledge about placebos or 

what specific treatment is given in the control group. 

For patients with poor prognoses, the concern may 

centre around not having effective treatment at all. 

 

Ulrich et al. addressed the burdens of patients 

participating in cancer clinical trials. Patients 

reported burdens including potential side effects from 

treatment, additional tests that would have to be 
endured, financial concerns (including loss of job 

support and work disruption), and a general worry 

about the unknown future, including whether or not 

the study drug assigned would be beneficial. 

Sometimes patients are not presented with a clear 

rationale for why their participation is important and 

receive minimal feedback. These concerns were 

echoed in Rosbach and Andersen, which reported on 

burdens on patients with multimorbidity [29]. 

Patient time investment 

While some trial participants do need to relocate 

during a study, many are not willing to do so and 

most participate in local trials. Patient recruitment 

and retention depends in part on the willingness of 

the participant to travel to and from the local study 
centre. Transportation is a long-standing particular 

challenge for elderly participants. Regardless of 

patient age, long travel times, particularly in urban 

areas can dissuade participation. 

In certain cases, it is possible to schedule study centre 

visits to minimize other conflicts that a patient may 

have. For example, the burden on a single parent of 

elementary school children who must come to a study 

centre at 10am is different than the burden for the 

same procedure scheduled at 4pm, after school has let 

out for the day. Artificial intelligence software can 
examine the profile of each study participant and 

impute the least burdensome times for appointments 

within the constraints of a study centre’s activity and 

the constraints of the protocol 

(e.g., pharmacokinetic time points). The same 

software can search for opportunities to reschedule 

patients adaptively when openings develop, making 

the most efficient use of the clinical trial's time [30]. 

 

Effective scheduling also should incorporate the 

patient's time spent waiting after checking in before 

being seen. Waiting time has been offered as being 
associated negatively with patient satisfaction and 

how patients feel about the quality of their health 

care [31]. 

 

Role of Pharmacists in Clinical Trials 

Pharmacists have an active role to play in research 

and clinical trials first of all; we provide the 

necessary facilities required for proper storage of the 

investigational medicinal products (IMPs), either in 

the fridge or at controlled room temperature. Regular 

temperature monitoring is ensured and recorded. 
It is also the pharmacist’s duty to ensure there is 

constant supply of IMPs at all times, and that they are 

dispensed to patients accordingly. Patients are 

counselled on the correct use of the IMPs in addition 

to any written information that is provided, such as, 

Informed Consent Form or the Patient Information 

Leaflet. IMPs returns from patients are counted and 

documented to determine compliance to the 

treatment. For inject able IMPs, pharmacists will also 

ensure that they are prepared in accordance to the 

specifications stipulated in the trial, and that they are 

administered appropriately. Besides managing 
clinical trials, oncology pharmacists often run 

research projects that are aimed at improving 

outcomes in patients who receive medications, such 

as chemotherapy or other supportive drugs like anti-

emetics, blood growth factor injections, etc.  

 

Drug Utilization Evaluations (DUEs) are research 

projects that are commonly conducted by 

pharmacists. These projects aim to facilitate rational 

use of drugs within our patients. Essentially, 

providing insights on how drugs are used in patients 
and observing prescribing patterns by our physicians. 

DUEs are sometimes considered as drug audits 

because pharmacists are ensuring the use of 

medication is appropriate. In addition, pharmacists 

also conduct observational surveys that are aimed at 

https://www.sciencedirect.com/topics/mathematics/cancer-patient
https://www.sciencedirect.com/topics/nursing-and-health-professions/side-effect
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/multiple-chronic-conditions
https://www.sciencedirect.com/topics/medicine-and-dentistry/pharmacokinetics
https://www.sciencedirect.com/topics/medicine-and-dentistry/health-care
https://www.sciencedirect.com/topics/medicine-and-dentistry/health-care
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investigating patients’ or physicians’ perspectives 

and attitudes towards medications. Results obtained 

from surveys are used to improve the services that we 

provide to our patients. Currently, NCC’s oncology 

pharmacy is conducting two surveys. They are aimed 
at investigating patients’ use of complementary and 

alternative medications and on patients’ perspective 

on safe handling of oral anti-cancer drugs. Very 

often, pharmacy students who are adequately trained 

to conduct research are assigned to survey the 

patients. We would like to take this opportunity to 

thank all our patients who have consented to 

participate in the survey [32]. 

 

CONCLUSION: 

Masked studies are fundamental to the integrity of 

clinical trials, effectively reducing bias and enhancing 

the validity of research findings. By employing 

single-blind, double-blind, or triple-blind 

methodologies, researchers can ensure that both 
participants and investigators are shielded from 

influences that could skew results. Although 

implementing masking presents challenges, such as 

logistical complexity and potential ethical concerns, 

its benefits in preserving data integrity and 

safeguarding participant safety are substantial. As 

clinical trial methodologies continue to evolve, the 

role of masking remains crucial in ensuring that 

findings are both reliable and applicable, thereby 

advancing the field of evidence-based medicine. 
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