
Asian Journal of Pharmaceutics • Jan-Mar 2024 • 18 (1) | 46

Clinical Trials: Advancing Medical 
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Abstract

A clinical trial is a study conducted on human subjects to find solutions to specific medical problems. The 
best and quickest way to uncover treatments that are effective in individuals and to improve health is through 
well-conducted clinical trials. The safety and efficacy of new treatments and applications of established 
ones are evaluated in clinical trials. The focus of observational trials is on populations or large groups of 
people experiencing health problems in their everyday environments. Clinical trials, which aim to evaluate 
the efficacy of a treatment, are a highly specialized type of biological experiment. Clinical pharmacologists 
conduct phase I drug kinetics, safety, and gross effects studies on human volunteers. Phase II testing involves 
studying the drug’s effects on a smaller group of patients to determine its pharmacokinetics, safety, and 
therapeutic efficiency; phase III testing involves studying hundreds more patients, primarily to determine the 
drug’s safety and therapeutic efficacy. If this measure passes, the medicine can officially be sold. Medical 
professionals continue to provide feedback on the drug’s safety, side effects, and effectiveness even after it 
has been commercialized.
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INTRODUCTION

Clinical trials are essential studies 
conducted on human subjects to 
address specific medical issues. They 

serve as the most efficient means to discover 
effective treatments and enhance health 
outcomes. These trials evaluate the safety and 
effectiveness of new treatments as well as the 
application of established ones. Observational 
trials focus on large populations experiencing 
health challenges in real-world settings. 
Clinical trials, being specialized biological 
experiments, involve phases of testing. Phase 
I studies assess drug kinetics, safety, and 
initial effects on human volunteers. Phase 
II trials examine a smaller patient group to 
understand pharmacokinetics, safety, and 
therapeutic efficacy. Phase III trials expand 
to include hundreds of patients, primarily to 
evaluate safety and therapeutic effectiveness. 
Successful completion of these phases allows 
for official approval and commercialization 
of the medicine. Continuous monitoring 
by medical professionals ensures ongoing 
assessment of safety, side effects, and 
effectiveness post-commercialization.

WHAT IS CLINICAL TRIAL?

A clinical trial is a method for assessing the quantity of 
data a medical test reveals about particular patients. In the 
assessment of patients with a disease, the function of clinical 
indicators is emphasized. The most effective approach 
for interpreting trial results is to examine the forecasting 
information they provide. A new test’s yield should be 
determined using details gathered from the patient’s medical 
record, physical exam, and standard tests.[1] For clinical trials 
centered on the advancement of therapies, it is vital, first, to 
determine whether getting involved in the research offers an 
acceptable probability of direct beneficial effects for subjects, 
and second, to explain and talk about the likelihood of direct 
benefit in sufficient detail to allow potential patient-subjects 
to make well informed choices.[2]
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Research on “clinical outcomes, productivity, and applicability 
of goods, commodities, or solutions, and procedures used for 
the avoidance, detection, and management of ailments and 
other health conditions.” Clinical investigations are still the 
best way to evaluate illness therapies. Clinical trials involve 
a strict intellectual, arithmetic ethical and legal strategy. 
Health-care practitioners must understand clinical trial tenets 
to work with patients as well as the pharmaceutical industry 
to find the safest, most effective, and most cost-efficient 
treatments. To plan and conduct a clinical study, one must 
understand the key concepts and challenges.[3]

Clinical trial design with patient and public involvement (PPI) 
is a comprehensive study. Involving patients and the public 
in the planning of clinical trials can be useful but requires 
resources, planning, education, adaptability, and a period. 
Reporting deficiencies for potential bias, quality of research, 
and conflict of interest must be addressed. To promote PPI 
along with health literacy, we must address these issues and 
improve distribution strategies.

To promote research, patient and public engagement (PPI) 
design is now required. However, PPI reporting is not 
uniform, making it hard to identify within study reports. 
Clinical trials should benefit from unified documentation 
of PPI design, conduct, evaluation, and conclusion. Best 
practice for PPI in clinical trial design highlights what has 
been discovered as well as reported about PPI in clinical 
trials; identifies the context, techniques, or procedures that 
promote PPI and influence the procedure of research, results, 
and propagation of results; and encourages the adoption of 
successful approaches to improve PPI to reduce the expenses 
for resources that may result from ineffective PPI.

Patients and the public can help design clinical trials, but it 
takes time, resources, planning, education, and adaptability. 
Potential bias, quality of studies, and conflict of interest 
reporting deficiencies must be addressed. To promote PPI 
along with health literacy, we have to tackle these issues and 
improve distribution tactics.[4]

A BRIEF OVERVIEW OF THE 
DEVELOPMENT OF CLINICAL TRIALS

In 1747, Lind examined 12 scurvy patients and their reactions 
to various treatments. The largest recovery was seen in 
those who ate vitamin C-rich oranges and lemons. Through 
the 1800s, comparative research examined how drugs and 
vaccines treated smallpox, diphtheria, and cholera. The 
National Institutes of Health were formed in 1887 to fund 
the identification of illnesses, early detection, and treatment 
studies by the federal government. The ability to organize 
data, utilize analytic statistical tools, uncover novel and 
efficient treatment drugs, and improve clinical and surgical 
practices influenced clinical investigation.[5]

The 1900s’ literature concentrated on viral disease prevention 
and treatment. With the British Medical Research Council’s 
(MRC) first placebo-controlled randomized clinical trial, 
the structure of clinical trials became more rational. The 
first trial to randomly allocate patients to both control and 
experimental groups was this 1948 streptomycin trial for 
tuberculosis.[6] Clinical research was revolutionized by 
intentional randomization between an intervention and a 
control group. It indicated that clinical scientists understood 
that assigning patients to therapy groups could bias 
information and invalidate results.[7]

It also revealed that doctors realized clinical studies should 
be well-designed scientific assessments that use established 
methodologies to eliminate investigator bias, design errors, and 
subjective interpretations of treatment results. Clinical trials 
now depend on four elements of the British MRC’s streptomycin 
study. First, the MRC trial randomly assigned medication after 
the patient was admitted, preventing the researchers’ knowledge 
of the patient’s care from affecting their decision to participate. 
Second, trial participants had similar clinical characteristics. 
These two factors ensured the impartial allocation of similar 
patients to groups receiving treatment, allowing researchers to 
make more valid and convincing findings about the drugs under 
study. There was an emphasis on objective documentation of 
therapy outcomes. Ethics were considered before the trial. 
These essential ideas are still applicable despite advances in 
research study designs and data analysis. Since WWII, medical 
research has relied on the prospectively randomized control 
clinical trial. Two variables have improved clinical research. 
Science creates new medical treatments. Today, patients choose 
medicines and take part in medical ethics.[8]

Peto et al. detailed the planning and analysis of modern 
clinical studies. An efficient trial must address a highly 
concentrated question or set of questions, use an objective 
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and possible method for obtaining an acceptable answer, 
involve investigators who have valuable clinical care as well 
as methodology expertise, and be conducted over a suitable 
period to draw precise inferences about controlling disease 
and overall survival.[9] It must include a clearly documented 
protocol that provides a particular plan for proceeding with the 
study that can be easily understood by all involved investigators 
since rigorous adherence to the procedure is crucial.[10]

PHASES OF CLINICAL TRIAL

A medication takes years to create. After laboratory testing, 
drugs are evaluated in humans. Clinical trials are separated 
into phases I, II, III, and IV. Clinical trials have different goals 
for each step. Phase I trials demonstrate safety; phase II trials 
evaluate efficacy; phase III trials compare the drug’s efficacy 
to conventional therapy; and phase IV trials evaluate general 
hazards and benefits once the drug is licensed. Phases are 
explained below. Participants increase with each medication 
development phase. Risky or inefficient drugs will not make 
it through all four phases.[11]

The authors have created this Figure 1.

Phase I

Phase I clinical trials are modest, uncontrolled, sequential 
investigations involving human volunteers to identify a drug’s 
MTD. Statistics have been neglected in phase I clinical trials 
because they are non-randomized, small, and hypothesis-free. 
Over the past 50 years, most medical trial statistical analysis 
has focused on large randomized phase III trials.[12]

Due to the severe adverse effects of cytotoxic medicines used 
to treat cancer, phase I clinical trials are especially significant 
in this field. Myelosuppression, immunological suppression, 
nausea, vomiting, anorexia, baldness, and diarrhea.[13]

Cytotoxic medications have negative effects, yet some 
malignancies are deadly and effective treatments are rare. 
Phase I cancer trial patients often have advanced tumors 
and may be on their last chance for survival. Participating in 
such a trial may give patients optimism that the experimental 
treatment will treat their cancer, but few will benefit. 
Some investigators have proposed that volunteers derive 
happiness from having an understanding that they are helping 
researchers and more effective therapies even if they do not 
benefit.[12] However, sociological research suggests that 
charitable drives play a limited and insignificant role in phase 
I trial participation.[14]

Due to the seriousness of the problems related to cytotoxic 
agents and the impact, they may have on a volunteer’s 
quality of life, moral issues require that such trials be 
efficient to gather the most data with a few patients and 

protect volunteers from highly toxic dose levels. Accurately 
determining the MTD is crucial because it will be used in 
phase II trials. Passing on a dose under the genuine MTD 
may risk potentially beneficial medicine in subsequent phase 
trials. In later-phase trials, passing on too large a dose puts 
patients in danger of obtaining a highly hazardous dose. 
Thus, strong science is essential to balancing personal and 
societal ethics in therapeutic studies.[15]

Phase II

Phase II trials determine if a treatment shows enough promise 
to warrant a definitive phase III trial. Toxicology, biomarkers, 
loco regional control, distant metastases, and QOL are often 
assessed. Except in cases where a definite phase III study is 
not possible, phase II trial results should not influence the 
practice of medicine. Phase II trials usually have tens or 
hundreds of participants. One-sided type I error probabilities 
of 0.05–0.20 and power of at least 80% are normal in phase 
II trials. Disease response is the recommended primary goal 
for single-arm phase trials, especially with single cytotoxic 
drugs. In randomized trials, survival without progression 
and freedom from disease measure disease progression 
and survival. In phase II trials, overall survival is usually 
the primary objective for disorders with poor prognoses. 
Radiation therapy trials can focus on loco regional control. 
The primary objective in phase II no inferiority trials is usually 
the most substantial advantage for patients (e.g., toxicity and 
QOL). Prefer controlled phase II trials. Single-arm designs 
are suitable for trials of novel drugs with promise of action, 
rare illnesses, a lack of established therapies, salvage settings, 
or no adequate historical controls. However, a slight increase 
in modern detection rates compared to historical rates can 
raise the likelihood of a false positive.[16]

Nonrandomized trial

Single-arm trials
Eligible patients undergo the novel treatment in single-arm 
studies with one stage, and the main outcome analysis is 
performed solely at the end of the study. No protocol-specified 
intermediate futility or efficacy evaluations are included. 
However, a phase II trial should limit patient exposure to 
inefficient or hazardous medicines. Thus, phase II trials 
generally include an interim futility assessment to determine 
if the new medication is unlikely to be recommended for 
further study.[17]

Noncomparative trials
Patients are assigned to two or more experimental arms in 
noncomparative randomized trials (NCRTs). This design lacks 
a contemporaneous control arm. These designs are similar 
to “selection designs,” which study the arm with the greatest 
response rate.[18] This randomized phase II-phase III approach 
is particularly useful for trials with time-to-event ends, illnesses 
with ambiguous natural histories, and biomarker-guided 
designs. “Randomized phase II screening trials” was the 
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inaugural term for short, randomized phase II trials to gather no 
definitive data on an experimental regimen versus a standard 
therapy.[19] NCRTs compare each experimental arm to historical 
controls using information from patients or a baseline. NCRTs 
mimic several single-arm trials. Thus, they share single-
arm trials’ drawbacks. NCRTs are powered to assess each 
experimental arm with historic controls; hence, they are not 
designed to statistically compare experiment arms.[20]

Comparative trials
Randomization balances known and unknown prognostic 
variables across treatment arms. It also supports causal 
conclusions. Controlled randomized trials are considered 
the “gold standard” for establishing a signal of treatment 
effectiveness in phase II trials before moving on to a 
conclusive phase III trial.[21] Instead of randomizing a varied 
cohort of participants to treatment groups, some writers argue 
that phase II studies should choose individuals more likely 
to benefit from therapy. Biomarker-enrichment strategies that 
involve randomization can alleviate these difficulties.[22,23]

Phase III

Phase II clinical studies are exploratory and help prepare for 
phase III, which is confirmatory. Phase II is usually smaller 
than phase III, and the trial failure rate is 60% and 40% for 
phases II and III, respectively, indicating that this habit may 
not be effective. Low sample sizes generally have low success 
possibilities. We examine sample size issues in a drug research 
project, including phase II and phase III sample of samples.[24]

Phase III clinical trials can be used to launch novel therapy 
programs, making them the most likely to change practice. 
Before being opened at a cancer center, practically all non-
industry-sponsored phase III clinical trials in the US are 
established and activated through the NCI cooperative group 
method because of their complexity and accrual needs. For 
clarity, we use “activate” as a reference to the release of an 
accepted protocol by a team working together to the oncology 
community and “open” to indicate when the study protocol 
has obtained local site Institutional Review Board (IRB) 
approval and has finished all other tasks needed for the trial 
to be made accessible for patient accumulation at that site.[25]

A phase III trial’s clinical success is best demonstrated 
by a positive effect on a clinically significant endpoint, 
which directly assesses a patient’s symptoms, function, or 
survival.[26] At one extreme, a novel medicine is developed 
with a single candidate biomarker and solid biological 
evidence that marker-negative individuals will not benefit. 
Phase III clinical studies that develop a predictive descriptor 
genome-wide and validate it internally are the opposite.[27]

It provides novel, safe, and effective medications. Phase 
II trials fail 70% of the time. As “exploratory,” “proof 
of mechanism,” and “proof of concept” experiments in 

individuals, early-phase trials are likely to fail. Surprising is 
the 50% failure rate of “confirmatory” Phase III experiments. 
Early-phase trials should qualify a therapeutic program for 
Phase III testing, but few do.[28]

Phase IV

Due to phase I-III trials’ small sample numbers, short length, 
and rigorous inclusion and exclusion criteria, a drug’s safety 
profile at regulatory approval is often inadequate.[29] All 
new medications must undergo extensive premarketing 
research.[30,31] The Food and Drug Administration Amendment 
Act of 2007 empowered the FDA to demand post-marketing 
clinical trials to address medication safety issues. Phase IV 
studies assess drug safety in the real world, unlike premarketing 
phase I-III trials. This may help ensure or improve drug 
safety.[32] Modern phase IV clinical trials and their ability to 
increase pharmacovigilance knowledge remain unknown.[33]

PMS studies are phase IV studies, although not all phase 
IV studies are PMS studies. Phase IV is vital to medication 
development. In particular, an observational, non-
interventional trial in a naturalistic context that supports pre-
marketing randomized controlled trial (RCT) efficacy data No 
matter how many patients are investigated premarketing in a 
controlled environment; the true safety record of a medicine is 
only described by ongoing surveillance through an unplanned 
adverse event tracking system and a post-marketing monitoring 
or nonintervention study. Prevalent patterns of practice can 
yield leads that could lead to additional RCT examination 
of a new indication or regulatory action.[34] PMS studies the 
effectiveness and toxicity of a medication under conditions 
similar to clinical use to identify specific conditions of benefit 
or hazard and assess the drug’s overall effect, both interest 
and actual, on the circumstances for which it is prescribed. 
Both short-term and long-term effects should be monitored 
and identified.[35]

Goals are:
1.	 To offer post-marketing statistics on the general 

population’s long-term responses to medication therapy
2.	 To report delayed drug reactions
3.	 To simultaneously analyze favorable and harmful 

reactions that might be used for cost-benefit evaluations,
4.	 To offer information on outpatient and inpatient 

medication responses
5.	 To give information on prescription and over-the-counter 

pharmaceuticals,
6.	 To provide data on drug interactions and single drug 

effects, and
7.	 To ensure security and confidentiality to safeguard 

patients, counselors, and organizations.[36]

Drug development’s “Phase IV” is used for this. Phases I–III 
of drug development are premarketing and the authors say 
they leave critical concerns unaddressed. After the FDA 
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approves a new drug application (NDA) and the molecule is 
widely used in clinical practice, Phase IV should be applied to 
all drug studies, according to the authors. Phase IV studies can 
overcome pre-marketing evaluation’s shortcomings in four 
major areas and may be crucial for medication development.

Areas include:
1.	 Adverse reactions, Pre-marketing studies will miss 

various forms of adverse reactions. These include 
delayed adverse effects that do not look like medication 
reactions.

2.	 Efficacy Concerns some may remain unsolved in 
marketing. For instance, medications may reduce illness 
recurrence, progression, or consequences over time. 
Due to clinical testing’s, tendency to compare a single 
prototype molecule against an array of other medicines, 
pre marketing studies lack comparable data.

3.	 Utilization Data: After commercialization, certain drug 
use characteristics may be investigated for the 1st time. 
Phase IV studies could investigate novel uses or activities 
in more selected groups. In phase IV, drug use could be 
assessed for appropriateness, compatibility, overuse, and 
misuse.

4.	 Cost or risk/benefit ratio: Phase IV allows the 1st time to 
determine society’s complete influence on advantages, 
dangers, and costs.[37]

ETHICAL AND REGULATORY CONCERN 
REGARDING CLINICAL TRIALS

Clinical trials in poor nations have increased due to the 
worldwide expansion of clinical research. Legal and 
ethical rules must be strengthened to protect participants in 
studies as clinical trials grow globally. Over a decade ago, 
observers remarked that developing nations were conducting 
experiments without respect for global ethical standards. 
Therefore, internationalization of clinical trials can be 
beneficial as it gives subjects access to new therapies, but 
it also requires discussion and surveillance of ethical issues 
related to guaranteeing the integrity, welfare, and safety of 
research participants and to bioethical principles such as 
independence, beneficence, kindness, justice, and equality.[38]

GOOD CLINICAL PRACTICE (GCP)

GCP principles are raised in the 2005 Document of the Americas. 
The clinical research team’s experts’ qualifications are among 
these. To carry out their tasks as clinical study participants and 
experts, they must have the necessary training, experience, 
and education.[39] Regulatory agency inspections found that 
the staff was not trained in GCP and the research protocol, 
notwithstanding improvements in compliance. In its 2012 report, 
the European Medicines Agency found 11% of GCP inspections 
to have deficiencies in team training and competency. Health 

Canada (Canada’s regulatory agency) has 8.9% of study teams 
with poor qualifications, education, and training.[40]

Lack of written clinical procedures and GCP training for study 
coordinators and center staff is one example of a weakness. In 
addition, the lead investigator’s sub-investigators and nurses’ 
study activities were not documented.[41] The Brazilian 
Health Surveillance Agency (Anvisa) inspections of clinical 
practices found 12%, 15%, and 27% of deviations due to a 
lack of protocol, GCP, or both protocol and GCP training.[42]

It may be tempting to conduct clinical trials in impoverished 
nations; however, considerations, including preserving study 
participants’ rights, must be considered. Legal and ethical 
rules must be strengthened to protect research subjects 
as clinical studies grow globally. More than a century 
ago, several observers remarked that research was being 
conducted in underdeveloped countries without regard to the 
1947 Nuremburg Code and 1964 Helsinki Declaration.[43]

INTERNATIONAL HARMONIZATION 
IN GCP: QUALITY ASSURANCE OF 

CLINICAL TRIALS

The FDA, the US regulatory agency, publishes a list of 
researchers who have been banned from drug clinical studies. 
In these examples, the exclusion is due to improper behavior 
in US clinical trials. The FDA-disqualified physician cannot 
perform drug clinical studies. Studies have been faked 
and FDA information withheld.[44] Serious frauds include 
fabricating all or part of the study’s data, presenting false 
or altered data to get results that support the study’s initial 
hypotheses, and stealing ideas from different original studies. 
Investigators’ desire to share their work and industry pressure 
to quickly publish results for the commercialization of 
products can lead to study fraud. Benefits can collide with 
researchers’ industry pressure.[45]

In one study of Canadian clinical researchers, 37% reported 
having been involved in conflicts of financial interest, 
mostly linked to recruitment capacity (getting financial 
advantages for speedy participant recruitment). About 24% 
acknowledged financial conflicts of interest related to the 
study. Industry support for research was present in 72% of 
financial conflicts.[46]

DECLARATION OF HELSINKI

As is generally known, the Helsinki Declaration was born from 
physicians’ international efforts to establish medical ethics 
after World War II. The WMA’s initial attempt was to amend the 
Hippocratic Oath with the document known as the Declaration 
of Geneva (1948), which concentrated on physicians’ ethical 
duties, to patients.[47,48] After that, the WMA developed ethical 
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guidelines for doctors conducting human studies in medicine. 
It was created as a reaction to the International War Crimes 
Tribunal’s indictment of several famous German physicians 
for their brutal medical experiments on prisoners.[49,50] The 
Nüremberg Court’s judgment included the Nüremberg Code, 
which outlined medical experimentation’s ethical standards. 
The Declaration has changed throughout time to reflect 
the growing realization of the need for accurate consent in 
medical practice, not simply research. New technological 
as well as scientific breakthroughs were also addressed.[51] 
Williams said the Declaration’s evolution balanced public 
and individual interests while emphasizing that individual 
interests are essential and cannot be overruled by society or 
science. “Therapeutic” and “non-therapeutic” studies were 
eliminated in the 2000 Declaration version. The Declaration 
also barred the use of placebos where an existing medicine 
was available and required researchers to seek public benefit 
in their studies.[52]

International research ethics debates have developed in 
recent decades. Due to budget constraints and fairness, the 
argument centered on placebo use and post-trial treatment. 
This previous changes demonstrate that the statement 
addresses current medical research problems. The declaration 
must reflect the new requirements. The Declaration of 
Helsinki came from human research subject abuse. Research 
supervision has risen, although some populations have been 
underrepresented. Thus, the Declaration of Helsinki becomes 
increasingly authoritative for human medical research.[53]

Low-resource economies benefit from the updated Declaration 
of Helsinki because it clearly covers crucial issues, including 
post-trial access to medicines and care for individuals in low-
resource situations. In low-resource countries, towns may be 
used to test expensive and inaccessible projects. Accessible 
interventions are required under the new declaration. Research 
can improve therapy in low-resource conditions. The new 
statement acknowledges research’s importance in improving care 
by allowing experimental solutions in limited-resource settings. 
With patient consent and professional help, the 2013 Declaration 
of Helsinki advises utilizing untested therapies.[54]

Medical research in developing nations has been debated 
internationally. Because they addressed pertinent difficulties, 
the Council for International Organizations of Medical 
Sciences guidelines 7 were preferred to the Declaration of 
Helsinki in resource-limited contexts. The new Declaration 
of Helsinki addresses a number of issues that affect 
research in developing nations, such as the need to include 
underrepresented groups in research, the importance of 
efficient ethics boards, post-trial accessibility to care, the 
use of untested actions, and strengthening informed consent. 
The statement addressed these concerns to recognize limited-
resource situations’ importance in research data collection. 
Low-resource stakeholders should value the declaration. This 
Declaration of Helsinki empowers research ethics committees, 
funders, and participants by emphasizing fairness.[55]

The 2013 Declaration of Helsinki includes major changes 
after 50 years and seven amendments. By adding subsections 
and changing the format, the updated declaration resolves 
difficulties.[56]

THE CLINICAL RESEARCH TEAM

Staff is crucial to a research program, but it is also costly. 
Nurses and data administrators each spend 30% of the time 
and effort needed to perform clinical research, whereas 
physicians spend 9%.[57]

The authors have created this Figure 2.

Task delegation for research

Clinical trials are overseen by a study site’s lead investigator, 
who might delegate research activities to qualified employees. 
Matching people to jobs ensures that program resources are 
spent efficiently and that personnel like and are challenged 
by their work.[58]

Due to differences in expertise and licensure, it can be 
difficult to assign research team tasks. Clinical Research 
Associate (CRAs), study nurses, information managers, 
and research coordinators may work on a research team. 
Depending on a program’s organizational structure, everyone 
may have different tasks. The staff screens potential study 
candidates, determines eligibility, coordinates the patient 
calendar, prepares documents for IRBs, files amendments, 
submits safety data, educates patients, obtains informed 
consent, and assesses potential adverse events. If resources 
allow, an administrator or coordinator can oversee assurance 
of quality, staffing, spending, and site audits.[59]

After delegating work, many sites employ a delegate log to 
track which staff member is responsible for each research 
assignment. Because trial staff roles vary, each research project 
should have a delegation log. Staff training courses should 
be documented on the site. Training logs can be classified 
into (1) new research team member training and (2) ongoing 
research team training.[60] SOPs that cover training requirements 
help document and sustain the process. Since clinical research 
training is not typically included in health-related or nursing 
programs, it is recommended that CRAs and research nurses 
pursue specialist certification in addition to fulfilling the 
minimum requirements for basic research training.[61,62]

Data management in clinical trials

Clinical Data Management (CDM) is a crucial phase in 
clinical research that generates superior, trustworthy, and 
valid statistical data from clinical trials. This drastically 
reduces manufacturing and promotional time. CDM team 
members participate in all clinical trial phases. They need 
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expertise in processes to sustain CDM process quality. 
At regular times during a study, CDM operations such as 
Case Report Form (CRF) development, CRF commenting, 
information establishing, data entry, confirmation of data, 
contradiction administration, health-care coding, data 
collection, and information locking are examined for quality. 
To meet regulatory criteria and commercialize products 
faster, CDM standards must be improved. CDM can address 
these objectives with regulatory-compliant data management 
technology. In addition, companies must submit data digitally. 
CDM experts should create data quality, satisfy standards, 
and respond to continuously evolving technologies.[63]

CDM involves collecting, cleansing, and managing subject 
data in accordance with regulations. CDM processes aim to 
acquire the most data for evaluation and minimize errors and 
data shortages.[64] To guarantee that data are comprehensive, 
reliable, and handled correctly, guidelines are used. 
Software solutions that keep an audit trail and make errors 
in information easier to identify and resolve have made 
this possible. CDM can manage large trials and assure the 
accuracy of information even in challenging trials thanks to 
sophisticated advancements.[65]

Study document review and completion

Like a clinical trial, the CDM process starts with its 
conclusion. The approach is developed with the output in 
mind. The CDM procedure creates a free of errors, valid, 
and reliable database to answer an investigation question in a 
clinical study. To achieve this goal, the CDM process begins 
before the study design is finalized.[66,67]

For clarity and uniformity, an information system designer 
reviews the protocol. The CDM will determine the information 
items to be gathered and their frequency based on the visit plan 
during this evaluation. The CDM team first designs a CRF to 
translate protocol-specific actions into data. Data fields must be 

well defined and consistent. CRFs should indicate data types. 
Study researchers should get the CRF and CRF Completion 
Guidelines for error-free data collection. CRF annotated name 
variables using SDTMIG or internal protocols.[68]

DESIGNING DATABASE

Clinical software systems called databases help CDMs 
manage various investigations.[69] Such instruments comply 
with regulations and are straightforward to use. The safety of 
data is ensured by system validation, which evaluates system 
requirements, user needs, and compliance with regulations 
before deployment. The database defines study parameters, 
including goals, times of examinations, researchers, sites, 
and patients, and CRF designs are built for data entry. These 
entry fields are evaluated using dummy data before genuine 
data gathering.[70]

Data collection

Paper CRFs are used to collect data, which is entered into the 
computer system in-house. The investigator completes these 
CRFs on paper entered into the computer system in-house. The 
investigator completes these CRFs on paper. The researcher 
or designate will log in to the CDM system and submit data 
at the location in the e-CRF-based CDM. Mistakes are less 
likely, and inconsistencies are resolved quickly in e-CRF. 
Drug manufacturers are using e-CRF (remote data entry) to 
speed up the development of medicines.

Risk factor monitoring and data input

The CRA checks the CRF for accuracy and returns it to the 
CDM team. The CDM team will monitor CRFs. To prevent 
data loss, missing pages and unintelligible data are manually 
recorded in CRFs. Insufficient or unreadable data is clarified 
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Figure 2: Clinical trial team
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by the investigator. Data entry follows the DMP’s rules. Only 
paper CRFs from sites apply. Data is usually entered twice by 
two operators.[71] By discovering mistakes in transcription and 
inconsistencies resulting from illegible data, the subsequent 
pass entry helps verify and reconcile. Compared with just 
one data entry, double-entering information creates a cleaner 
database. Double data entry has been demonstrated to 
improve paper CRF uniformity and reduce mistake rates.[72]

CDM roles and responsibilities

Each member of a CDM team has a specific role. A life science 
degree and computer skills are the minimal requirements for 
CDM team members. Ideally, medical coders are medical 
graduates. Medical coders are also paramedical graduates. 
Every CDM team needs certain roles. Essential CDM team 
duties are listed below:
•	 Database administrator,
•	 Database programmer/designer,
•	 Medical coder,
•	 Clinical data coordinator,
•	 Quality control associate.

The data manager is responsible for monitoring the CDM 
process. The data manager creates the DMP, reviews CDM 
processes, and reviews all CDM-related internal papers. 
The information manager also manages team access to 
databases. CRF commentary, research database creation, 
and change checks for accuracy of data are done by the 
database programmer or designer. Data entry windows and 
modifications using dummy data are likewise his or her 
responsibility. Medical history, co-illnesses, complications, 
and concurrent medicines will be coded by the healthcare 
coder. The clinical data coordinator creates the DVP, dispute 
leadership, and CRF filling procedures. Clinical data 
coordinators create CDM checklists, guidelines, and other 
documentation. Quality control monitors and verifies data 
entry.[73]

CLINICAL RESEARCH: WHAT IS 
ETHICAL?

Many consider medical studies ethical with informed 
permission. Ethical clinical study conduct does not require 
informed permission. Criteria that comprehensively define a 
cohesive structure for assessing clinical research study ethics 
rely on the essential philosophy behind significant numbers, 
statements, and other publications pertinent to studies involving 
human subjects.[74]

Benefit for the enhancements of health or understanding must 
be derived from the study; scientific legitimacy the research 
must be scientifically rigorous.[75] Adequate subject choice for 
scientific goals, not risk or privilege, and the possibility for 
the allocation of risks and benefits ought to decide the groups 

chosen as locations for the study and the criteria for inclusion 
for each of the individuals.[76] Beneficial risk and benefit 
ratio within the setting of typical clinical procedures.[77] 
Self-sufficient evaluation for unaffiliated humans have to 
evaluate the study’s results and endorse, amend, or terminate 
it; informed consent of individuals should be updated 
about the research and provide their voluntary consent; and 
consideration for the subject areas of the class subjects ought 
to have their confidentiality safeguarded, the opportunity to 
withdraw, and their well-being monitored. Clinical research 
is ethical if all these conditions are met. Clinical research 
must adapt these parameters to health, financial, social, and 
technological conditions, but they are universal.[78]

RCTs have surpassed clinical judgment, case studies, and 
observational research as medicine’s gold standard. RCTs also 
become vital to the regulatory process for new therapeutics to 
enter the drug industry. As research issues get more complex, 
clinical trials must balance ethical and epistemological 
norms. In this review, the author will explore some of the 
most relevant ethical concerns concerning RCTs, keeping 
an eye on recent controversy and oncological research in 
specific, in this review.[79]

ETHICAL CONCERNS

Participation with informed consent

In current times, consent to a therapeutic or study program 
must have three parts. It must be voluntary, capable, and 
knowledgeable. Although each of the three elements of 
informed authorization has issues in their practical use, 
the concept is most often questioned since it’s hard to 
define what’s enough knowledge for permission.[80] Data 
that renders consent valid involves knowing the risks and 
advantages of the treatment(s) individuals may receive, 
recognizing the procedures that they might go through, 
including blinding and randomization in RCTs, recognizing 
that research involvement is voluntary, and comprehending 
the objective of the study. At every point, defining the right 
amount of information is tough. In medical care, consent with 
knowledge is required for diagnostics or medical procedures. 
In complex treatments, the MD may struggle to explain a 
diagnosis or curative technique, its risks, and its potential 
advantages to the individual receiving therapy.[81]

The issue is further complicated in the field of medicine 
because the goal is not to help individuals. The trial’s main 
goal is not to provide medicinal advantages to participants. 
The therapeutic fallacy occurs when participants believe the 
study’s goal is to determine the most effective therapy for 
them.[82] Some physicians believe that “a dominating ethical 
view” encourages treatment misperception because scientific 
researchers are also clinicians.[83]
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Deception and the use of placebo

Patients and scientists’ treatment expectations may affect 
therapeutic progress in unforeseen ways. Thus, a placebo 
may be given to control group patients in a scientific trial 
of a new intervention. Placebos are indistinguishable from 
experimental treatments but lack the active principle. 
Deception is the first issue with placebos. The placebo 
effect only works if placebo patients think they are getting 
a real treatment. However, it is debatable whether placebo-
controlled trials deceive people. When they give their consent 
to the trial, participants are advised that they will not be told 
if they are taking an active drug or a placebo.[84]

However, the risk of injury from placebos is a major concern. 
People without active therapy risk worsening their diseases, 
dying, or experiencing increased discomfort. In such cases, 
placebos are immoral since they injure individuals for the 
good of other parties the scientists finishing the research. 
In some circumstances, the mock-controlled design can be 
changed to examine both the effect of placebo and the actual 
therapy response in a single group of individuals, avoiding 
leaving certain in-trial individuals untreated. Crossover 
trials are so named because participants switch between the 
placebo and therapy arms at predefined times.[85]

Randomization and blinding

RCTs must randomize and blindfold subjects. These two 
evidentiary devices are needed to rule out any particularly 
apparent distortions of the trial result due to investigator 
or patient involvement. However, randomization and 
blinding may interfere with study participants’ interests. 
Randomization and blinding prevent patients from making 
condition-specific therapy decisions.[86] Equipoise, a cognitive 
condition of indifference to two therapies, can alleviate this 
ethical dilemma, according to modern ethical theory. If the 
medical profession is in disagreement, physicians are in 
“honest professional disagreement” on which treatment is 
best.[87] Randomization, a “fair bet” among equally important 
outcomes, does not hurt those who participate.[88]

Despite its ethical effectiveness, equipoise has detractors. 
A clinical question’s equipoise conditions must be 
identified.[89] Whose indifference or matching is morally 
relevant is also clear. Based on the field of science’s existing 
understanding, the current prevailing idea appears to be the 
most reasonable, but alternative options may also be valid. 
Even for some illnesses, patient equilibrium should be just as 
important since we should not anticipate an individual to be 
neutral between, say, an intrusive surgical treatment and an 
oral medication treatment.[90]

Despite these issues, equipoise remains a viable ethical model for 
deciding clinical study ethics, and ethical committees in research 
hospitals utilize it to approve fresh studies. To conclude, medical 

scientists and statistical experts have sought an analytical answer 
to reduce the likelihood of patients receiving less effective 
treatment. Unequal assignment (i.e., randomization with rates 
other than 50–50) or adaptable assignment (where allocation 
prices vary with trial outcomes, favoring the most successful 
treatment) have been suggested as well as used to achieve this 
goal. Due to the difficulties of rationalizing enrolling patients in 
the quasi-preferred arm, such scientific approaches cause greater 
moral issues than they resolve.[15]

Targeting agents: Ethical consideration

Targeted agents differ from conventional anticancer 
medications in that they work selectively. When patients with 
the same type of tumor but different molecular lesions are 
subjected to a focused compound, their reactions can vary 
drastically, affecting not just the extent but also the course of 
the treatment effect. This is important for drug trials because 
the targeted agent’s beneficial impact is often limited to a small 
subset of initially eligible participants, and the subset often 
cannot be identified before the study.[91] The ethical difficulties 
surrounding targeted therapy testing appear to stem from 
differing evidence standards. How does the evidence needed 
to establish that a tailored therapy is effective differ from that 
needed to evaluate traditional medicines? This epistemological 
point must be addressed to qualify and maybe solve the ethical 
difficulties described above. As philosopher of medicine John 
Worrall has stated, no educated view of ethical concerns can 
be accepted without first having a full understanding of the 
evidential-epistemological individuals.[92]

Clinical trial management

Trial management is essential for research studies of any 
size or sophistication. Trials fail since apprenticeship-
based approaches have not been recorded, assessed, or 
disseminated to guide new trialists. Trialists have redefined 
trial administration over the past 30 years. Standard trial 
procedures and comprehensive evaluation methodologies are 
needed to boost the successful, timely delivery of significant 
clinical trials to benefit patients.

We recommend that donors, trialists, trial managers, and other 
stakeholders meet with opinion leaders to talk about and debate 
trial management techniques to establish an accepted norm 
and guideline for clinical study management. We also advise 
that professional journal editors examine the significance 
of how well a study is done and need trial management 
strategies in publications submitted for publication. Trial 
management’s absence of uniform methodology and training 
will hurt future studies and medical treatment.[93]

When do trials succeed?

Success depends on active trial management. Clinicians must 
be familiar with trial procedures in order to recruit participants. 
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One-on-one instruction, collaboration, and online films and 
teleconferences can do this. Trial team members must organize 
national and international speeches and conversations to 
emphasize the trial’s importance. A trial manager’s and teams 
largest problem is maintaining an individual interface with 
a cooperative team of physicians, whether they number 7 or 
700. However, doing so will result in a more coherent study.[94]

As defined by project management, a clinical trial is similar 
to other corporate projects. The following are features:
•	 A specific goal to change
•	 A team
•	 A deadline
•	 Determined resources for its goal
•	 Required tasks every project involves a series of steps to 

achieve results. Steps 1–5 are:
1.	 Initiating
2.	 Planning
3.	 Executing
4.	 Managing
5.	 Reporting.[95]

Collaboration

Good evidence that the clinical question being addressed is in 
equipoise is vital, but it is just part of the problem. Clinicians 
and nurses are likely to recruit subjects, so the query should be 
relevant to them. The majority of challenges need a cohesive 
group to succeed. Inclusion is the goal of a team or network. 
From procedure creation to result dissemination, participation 
and discussion will support this. All trials must be extensively 
marketed. This plan will include a recognizable name and/
or symbol and an expert image. Collaboration between 
disciplines has been shown to be more successful.[96] For 
major trials, this is going to be a team of professionals with 
site representation. For single-center and shorter research, the 
team may comprise a few compatible people.[97]

The duties of researchers and volunteers

Ensuring recruitment methods operate according to usual 
practices minimizes investigator and participant work. Site 
visits and conversations with recruitment staff will make 
trial recruitment a regular practice. Clinical progression 
and form completion should determine question order. Data 
collected as “free text” increases the workload and danger of 
misinterpretation, but is sometimes unavoidable. Edwards’ 
recent essay on questionnaire design and administration 
gives a theoretical framework but acknowledge the need for 
further examination.[98]

Effective systems

A trial, especially a major one, needs solid computerized 
systems and processes to oversee every aspect of its daily 

operation. A dependable system that monitors recruiting, 
selection, inventory oversight, organizing data, data 
cleansing, and centralized information monitoring and 
produces meaningful reports should be built. Effective trial 
management produces high-quality data. Computers help 
speed up data validation and quality control, but they must be 
flexible to meet researcher and trial needs. Researchers and 
data management teams can reduce work by using digital data 
capture technologies that reduce data input steps. However, 
form development and training must be done in advance if 
trialists want to use electronic data capture. Clinical trial laws 
require computer system developers to follow data layout, 
testing, and verification standards.[99]

Trial recruitment efficiency

There is minimal research to inform recruitment tactics, but 
a trial’s success or failure depends on whether it recruits 
the prespecified number of people to accurately answer the 
question. Monetary incentives, an additional questionnaire 
on invitation, and treatment details on the permission form 
were beneficial.[100] However, individual experimental 
interventions are difficult to generalize. The authors found 
that most interventions’ effects on recruitment could not be 
predicted based on this evidence.[101]

Publication and distribution

The project development and management strategy also 
addresses how credit for the trial will be distributed. If the 
findings are not shared and applied, the study is pointless. 
Trial results can be extensively disseminated through medical 
publications, online journals, trial registrations, systematic 
reviews, and conference presentations. Each investigator in 
a multicenter experiment can disseminate and present locally 
under an established policy. Trial results should be published 
regardless of the outcome, and not doing so is scientific 
misconduct.[102]

Knowledge, skills, and experience

Every trial team member must have the right education, 
training, and experience, according to the EU Clinical Trials 
Directive 2001. Since there is no specialized training in trial 
management and no recognized qualification to establish a 
trial manager’s education, it is difficult for any trial manager 
to comply with this law.[103]

Digital clinical trials: The future’s vision

Over the past decade, electronic devices have changed 
practically every area of our lives, including how we interact, 
purchase, and read. Digital health technologies may be able 
to alter clinical trials if they receive adequate funding and 
regulation. Simply digitizing current research methods will 
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not be enough to accomplish this. Instead, the clinical study 
experience should be rethought and reengineered around 
the participant, not the research facility. Some trials may be 
virtual, but most will require a mix of online and clinical site-
based activity.[104]

Clinical trials provide an independent examination of 
suggested health and health-care breakthroughs and 
comparative options for treatment, diagnosis, and prevention. 
Trials should be situated in clinical practice and include 
people who will use the novel medicines or delivery methods 
to guide clinical decision-making. Unfortunately, the medical 
study infrastructure is slowly evolving, making clinical trials 
logistically difficult and expensive. It is clear the clinical trial 
system needs improvement.[105]

Many interested parties turn down clinical trials due to time 
and travel requirements. Clinicians are further discouraged 
by the many repeated activities needed in the existing clinical 
trials industry, many of which are superfluous if digital data 
streams are fully utilized. Due to limited enrollment, medical 
choices are often based on results from an unrealistically 
uniform community.[106] Most clinical trials take roughly 
twice as long to enroll, with half of the study sites enrolling 
no or few individuals. This is caused by the lack of varied 
volunteers.[107] This and other factors add to clinical trial 
expenses, which can reach hundreds of millions of dollars.[108]

As data quality and types advance, electronic health records 
and claims data from routine care combined with actual-world 
signals from cellphones, wearables, implants, and at-home 
sensor technology will enable remote, ongoing surveillance 
of participants, eliminating most travel to a clinical site. 
These modifications will also enable greater frequency and 
real-time participant follow-up, eliminating the need for 
in-clinic exams. Innovative sensors, such as constant glucose 
monitoring, can provide new data to refine phenotypes.[109]

This kind of connectivity also reduces regional barriers to 
participation and allows volunteers to receive individual 
and overall study data throughout the study, building a true 
scientific partnership. Digital trials may truly collaborate 
with participants and allow patients to develop and conduct 
clinical trials.[110]

In digital world participant recruiting, enrollment, and 
afterward, which generate money for research facilities, are 
a major obstacle to digital clinical trials. Many corporate and 
educational study groups will encounter the same challenges 
that several firms have had over the last decade as they deal 
with digital disruption to drive transformation. However, 
compared to particular photography, travel, retailing, and 
numerous other sectors driven by customer preference, 
research supply almost entirely depends on clinical trial 
funders, whether grant critics or health-care leaders, who 
tend to promote conventional wisdom rather than drive 
innovation.

Patients and professionals agree that decision-making needs 
better and faster evidence. The clinical researcher community, 
funding organizations, and policymakers must work together 
to stimulate creativity in methodology and establish a digital 
clinical study industry. Market forces pushed digital change 
in many other industries.

PHARMACIST IN CLINICAL TRIALS

Pharmacists participate in research and clinical trials. We 
store investigational medicinal products (IMPs) in the 
fridge or at a controlled room temperature. The temperature 
is monitored and reported regularly. The pharmacist must 
also maintain IMP supply and dispensation. In addition to 
the informed consent form and patient information leaflet, 
patients are counseled about IMP use. To determine treatment 
compliance, patients’ IMP returns are counted and logged. 
Pharmacists will also prepare and administer injectable IMPs 
to meet trial requirements. Oncology pharmacists manage 
clinical trials and conduct research to improve patient 
outcomes after receiving chemotherapy or other supporting 
pharmaceuticals such as anti-emetics, blood growth factor 
injections, etc. Pharmacists do drug utilization evaluations 
(DUEs). These initiatives encourage rational drug use among 
our patients. In essence, studying patient drug use and 
physician prescribing patterns because pharmacists check 
medication use, DUEs are sometimes called drug audits. 
Pharmacists also conduct observational surveys to assess 
patients’ and physicians’ drug views. Our patient services 
are improved using survey results. NCC’s cancer pharmacy 
is conducting two surveys. They examine patients’ usage of 
alternative and complementary therapies and oral anti-cancer 
drug safety. Pharmacy students trained in research routinely 
survey patients.[111]

DISCUSSION

In summary, we have learned about the ethics of clinical trials, 
the role of the FDA, the responsibilities of the investigator 
and the institution, the different phases of clinical trials, 
the different types of clinical trials, and the experimental 
methods that are used in each phase. The goal of a clinical 
trial is to determine whether or not a treatment is safe and 
effective (how well it functions under ideal conditions). The 
trial is explained to volunteers who satisfy certain criteria, 
such as having the ailment being examined. This informed 
consent process usually involves a written form to document 
the issues and the volunteer’s consent, and it should include 
outlining the random assignment of therapy as well as the 
hazards and possible advantages of the experiment. The 
process of creating and approving a novel medicine is fraught 
with numerous regulatory restrictions. The creation of a novel 
medicine cannot occur without the use of clinical trials. Well-
designed, well-controlled, and carefully supervised clinical 
studies with healthy volunteers and/or patients who consent 
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to participate are required before a new treatment can be made 
available. Roche is dedicated to protecting patient safety and 
privacy, in addition to conducting high-quality studies, for 
the benefit of all parties involved in the healthcare system. 
Proper documentation of processes and outcomes is required 
at all times. From a regulatory standpoint, the research does 
not exist if it is not documented. A NDA is submitted once 
all necessary clinical trials for a newly developed drug 
have been finished, as well as any concomitant nonclinical 
investigations. Regulations for INDs offer specific 
instructions for both content and structure. Before drafting an 
NDA, sponsors typically consult with the FDA to discuss the 
document’s intended purpose and structure.

CONCLUSION

Our exploration has provided a comprehensive understanding 
of the multifaceted world of clinical trials. We’ve delved into 
the ethical considerations that underpin the conduct of these 
trials, emphasizing the paramount importance of protecting 
the rights and well-being of trial participants. The pivotal role 
of the FDA in overseeing the drug approval process has been 
highlighted, showcasing the stringent regulatory framework 
that governs the development and testing of new treatments. 
We’ve also examined the responsibilities of investigators 
and institutions, stressing the need for meticulous planning, 
execution, and documentation throughout the trial process. 
Understanding the different phases and types of clinical 
trials, from early-stage safety assessments to large-scale 
efficacy studies, is crucial for ensuring the validity and 
reliability of trial results. Roche’s commitment to upholding 
the highest standards of patient safety, privacy, and scientific 
integrity has been underscored, reflecting the broader ethos 
of pharmaceutical companies in the healthcare landscape. 
Ultimately, the journey from experimental concept to 
market-ready treatment hinges on adherence to regulatory 
requirements, with the submission of a New Drug Application 
marking a pivotal milestone in the translation of research 
findings into tangible medical advancements.
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