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ABSTRACT

This review article was written with the intention of providing
an introduction to clinical trials, their phases, and the present
state of clinical research. A clinical trial is a research study
using human participants to address certain health-related
problems. Clinical trials are the quickest and safest way to
discover treatments that benefit patients and ways to enhance
health. Investigational studies examine the safety and efficacy
of novel applications of conventional therapy in a controlled
setting. To assure the safety and effectiveness of any new
treatment, clinical research is a crucial step in the drug
discovery process. Clinical trials are essential in the worldwide
scientific era of today for bringing new and improved
medications to market. Human volunteers (subjects) are used in
clinical trials to test prospective treatments to see whether they
should be licensed for use in the general population. Any
research study that prospectively subjects humans to one or
more health-related interventions in order to assess the effects
on health outcomes is considered a clinical trial, according to
the World Health Organization. The use of clinical trial
methodology to produce scientific evidence on the efficacy of
treatments for all chronic conditions has become widespread.
Five phases, namely phases 0, I, II, Ill, and 1V, can be used to

categorize clinical studies.
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INTRODUCTION

clinical trial is a research study that examines whether a novel medical procedure or
innovative application of an already-proven procedure will be a more effective means of

disease prevention, detection, diagnosis, or treatment?.

A clinical trial is a scientifically controlled study conducted to assess drug safety and efficacy
in the human subject?. This study has many pros, developing a new treatment that has a big
beneficial effect over already existing therapy, the new treatment being equal to standard
treatment etc. The role of the US-FDA begins after the completion of pre-clinical evaluation
and safety®. This practice must be stuck to good clinical practices (GCP). The criteria that
must be assured during the experimental study are the well-being of the human subject,
sampling, range of masking, randomization trial i.e., RCT, assessing endpoints, and

evaluation of results®.

The basic goal of drug discovery research is to create novel, safer, and more effective
medications for human use. A new medicine must undergo numerous stages of rigorous
testing, first on animals and then on human beings before it is released onto the market. They
are the most crucial and determining factor in whether a new medicine enters the market.
Without clinical trials, scientists cannot accurately ascertain if a diagnostic test is accurate in
a clinical environment or whether a new medication generated in the lab or using animal
models is safe or effective?. Clinical trial execution, however, requires a meticulous strategy
based on scientific, statistical, moral, and legal considerations. Therefore, in order to preserve
a relationship with patients and industry in search of the safest, most effective, and efficient
remedies, it is imperative for health care professionals to comprehend the tenets on which

well-conducted clinical trials hinge °.
PHASES

Pharmaceutical companies carry out significant pre-clinical research before beginning

clinical trials on a medicine?.
Pre-clinical studies-

Pre-clinical research includes experiments on animals and in vitro (also known as test tube or
laboratory) research. The study drug is administered in a variety of dosages to the animal

subjects or an in-vitro substrate in order to get basic information on its efficacy, toxicity.
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These tests help pharmaceutical firms determine whether a medication proposal has sufficient

scientific potential to be developed further as an experimental new drug.
A medication can move to human testing after it has undergone laboratory testing®.
Phase 0-

The U.S. Food and Drug Administration's (FDA) 2006 Guidance on experimental
Investigational New Drug (IND) Studies established a new category for experimental, first-
in-human trials: phase 0. By determining very early on whether the drug or agent behaves in
humans as was predicted from preclinical studies, phase O trials are intended to hasten the
development of promising medicines or imaging agents. In order to gather preliminary
information on the agent's pharmacokinetics (how the body processes the drug) and
pharmacodynamics (how the drug works in the body), a small number of subjects (10 to 15)
are administered a single subtherapeutic dose of the study drug in Phase 0 trials®.

Phase I-

The first time a new investigational medication is investigated in humans is in phase | trials,
often known as "dose-escalation™ or "human pharmacology" investigations. These trials are
typically open label and involve a small number of "healthy" and/or "diseased" participants.
Several statistical designs can be used to establish the MTD, or the drug dose prior to a dose-
limiting toxicity. Doses are increased based on incredibly tight criteria, and participants are
continuously monitored for signs of drug toxicity for an adequate amount of time. There is a
chance that participants in phase | studies (or the real doctors who enroll patients) will
mistakenly believe that the study's goal is therapeutic. For instance, despite substantial proof
that objective response rates in phase | chemotherapeutic drug studies are alarmingly low (as
low as 2.5%)’.

Phase I1-

The test drug's dose calculation for Phase I trials has already been completed, as has been
previously reported. The following objective is to examine whether or whether the medicine
has a biological and therapeutic level4-5. The research in Phase Il trials have been carried out
in large groups (100-300) and are intended to study the drug's functioning as well as Phase 1
safety assessment in the larger participants. In cases where there is sufficient evidence of

metabolic rate variance, genetic testing is frequently performed. Phase Il trials have been split
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into two categories: Phase Il b clinical trials, which have been developed to assess drug
efficacy, and Phase Il a clinical trials, which are typically used to assess the dose needed
Additionally, some trials have been conducted for both efficacy and toxicity in
combination®. The need for a future phase 111 trial is supported by the fact that a phase 1l trial
often has limited ability to show efficacy due to its small participant pool and primary safety

concerns °.
Phase I11-

the procedure of evaluating an investigational drugs safety and effectiveness in treating or

preventing a certain condition or sickness on a wider group of volunteers.

Scope: A huge number of trials conducted to determine a drug's efficacy, safety, and side
effects. Patients who have the ailment or illness that has to be treated, who might also have
additional illnesses, and who might also be taking other drugs on top of the investigational

treatment. Numerous thousands of volunteers.
Timeframe: A few months to several years.

Goal: To specify how medical professionals should administer the medication to individuals

with the indicated ailment or sickness °.

The Phase 11l studies have been regarded as the most expensive, time-consuming, and
challenging to design and perform because to their extended duration and magnitude. Chronic
conditions with a length of evaluation corresponding to the duration of the intervention may
be used in phase Il trials. While awaiting regulatory approval, phase 111 clinical trial studies
frequently continue gathering outcome data, enabling patients to continue receiving
potentially life-saving medications until the treatments are frequently purchased. Other
justifications for continuing the trial include the possibility of post-approval "label
expansion™ based on evidence that the drug is effective for patients or diseases other than
those for which it was initially approved for marketing, obtaining more safety data, or
supporting the drug's advertising claims. Studies in this stage are occasionally labelled "phase
I11B studies.” The drug may need to have greater side effect warnings, more stringent usage
guidelines, or possibly be pulled off the market as a result of any recorded adverse effects®.
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Phase V-

Post-approval research, often known as "pharmacovigilance,” aims to assess a treatment's
"effectiveness” or the maximum benefit in daily clinical practice. frequently underutilized in
minority populations or with clients who have comorbidities when there is less than normal
clinical justification for benefit extension. The importance of external validity is paramount.
Technical assistance for the monitoring that is provided by regulatory agencies or sponsored
businesses &. Post-marketing surveillance trial is another name for phase 1V trial. It's possible
that the trials didn't check for drug interactions, assessed the effects on certain demographics,
such pregnant women, or had insufficient participants to catch uncommon adverse effects.
These uncommon side effects and drug interactions may manifest after the drug is released
onto the market and many thousands of people begin using it. If harmful side effects are
found during Phase IV studies, a medicine may not be sold or may only be used for specific

purposes 3.
Phase V —

The goal of this translational study is to "move from bench to bedside". Comparative
effectiveness research and community-based research are both covered under phase V
clinical studies. On acquired data, research is conducted. Every reported use is assessed.
There is no patient monitoring. Its major objective is to ascertain whether a new therapy will

be incorporated into widespread clinical practice®.
TYPES-
1. Treatment trials-

Test out novel medicine combinations, innovative surgical techniques, or novel radiation

therapy regimens.
2. Prevention trials-

Find more effective techniques to prevent disease in those who have never had it or to stop a
disease from coming back. These strategies may consist of drugs, vitamins, vaccinations,

minerals, or lifestyle modifications.
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3. Diagnostic trial-

conducted to discover more accurate methods or techniques for diagnosing a specific illness

or condition?.
4. Indicative trails-

Directed to find effective diagnostic procedures or systems for a specific disease or set of

circumstances.

5. Screening trials-

Examine the easiest to recognize specific illnesses or afflictions.
6. Quality life —

In Trial (or Steady Consideration preliminary stages), researchers look into ways to improve

human comfort in the face of ongoing disease®.

OBJECTIVES-

e A medical study's goals can be roughly divided into primary and secondary goals. A
medical study's goal is defined by its hypothesis, which also serves as the research's main

goal. It makes an effort to address the key research idea or question.

In a medical study, secondary objectives are frequently used to investigate other research
issues or to provide more details about the intervention or exposure being studied.
Assessments of the intervention's safety and tolerability, its impacts on secondary outcomes
(such as quality of life or adverse events), and subgroup studies to determine which patient

populations will benefit from the intervention the most are examples of secondary aims?°.

e Finding out whether the attempted intervention was successful in treating the disease or
medical condition is the clinical research's main goal. It is crucial to recognize that research
planning significantly affects the research findings, and that only a well-designed and carried

out clinical study can improve the findings.

e Improvement in patient management is one of clinical research studies' main goals. The
majority of clinical research studies focus on finding a novel medicine to treat a medical

problem for which there is currently no effective treatment!®,
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e To evaluate the effectiveness and safety of a drug that has already been commercialized.

e To determine whether the new treatment is more successful for the patient's condition

than the already prescribed, accepted treatment or gadget®.

e To assess the effectiveness and safety of drugs or medical treatments in people in order to

find novel remedies for medical use?.

MATERIALS & METHODS-

I. Selection criteria; -

Which subjects are included and which are excluded are determined by selection criteria. The
goal is to select the right volunteers from a narrowly specified community based on
characteristics like age, gender, disease kind and stage, prior treatment experience, and other
health issues. Women who are capable of having children, pregnant women, nursing moms,
and subjects who cannot follow protocol (such as alcoholics or drug users) are a few
examples of exclusion criteria. Another is concurrent therapy that may impact the course of

the disease or cause drug interactions 3.
Inclusion or exclusion criteria-

There are rules about who can take part in clinical studies. The inclusion/exclusion criteria
include information on these. "Inclusion criteria™ are requirements that someone must meet in
order to take part in a clinical trial. "Exclusion criteria™ are those that restrict participation or
exclude individuals. These standards are based on things like age, gender, the kind and stage
of an illness, prior medical conditions, and treatment histories. A participant must meet the
study's eligibility requirements before enrolling in a clinical trial. Others require healthy
volunteers, while certain research projects require persons with specific disorders or illnesses
to be researched in clinical trials. Both are required for some studies. Inclusion and exclusion
criteria aren't intended to reject specific individuals; rather, they're meant to find the right

participants, keep them secure, and make sure researchers can get the data they need®.
Il. Data collection: -

Even among a homogeneous sample of trials chosen to satisfy the requirements of a single
organization (NHS), economic data gathering varies. A checklist is suggested for best
practices in relation to economic data gathering inside clinical trials based on our findings, as

well as related evaluations and guidelines, as well as the areas that still need to be improved.
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Methods for data collection-

The techniques used to gather patient-level data have been divided into the following

categories for the review's needs:

1. Medical records obtained from standard main and secondary care sources (such as patient

notes and databases);

2. Prospective forms filled out by trial researchers or healthcare professionals (not abstracted

from common sources or based on patient recall);

3. Prospective forms filled out by trial researchers or healthcare professionals (based on

patient recall);

4. Patient or carer-written diaries (caregiver here refers to a person who is not a healthcare

professional);
5. Forms that patients or caregivers completed®,

Mobile data collecting differs from traditional data collection in a number of significant
ways. In the new method, clinic employees enter patient information at the point of care
using a mobile device. After that, QC staff accesses an internet platform and checks the data
for accuracy and completeness. The data is extracted, then it is transferred into the EDC
system. All other data fields are safely maintained in the mobile platform but are not
exported; only those data fields that are a part of the study's CRF are included in the data
export. The study investigator logs into the EDC system to verify and approve the uploaded
data as a last step?®.

I11. Clinical trial design:-

To ensure that the study's validity is preserved or retained, the clinical trial designs may need

to be modified?®.
Adaptive trial design: -

Clinical trial designs that are adaptable enable changes to be made to research in response to
accumulated data, increasing trial flexibility, ethics, and effectiveness. IN a conventional
clinical trial, the design is predetermined, the study is conducted, and the findings are
analysed afterward. As part of the trial procedure, adaptive designs, by contrast, pre-plan

potential alterations based on the data gathering throughout the trial'’.In adaptive trial
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designs, the research design is modified and improved based on interim trial data in a planned
manner without compromising the study's validity or integrity. An adaptive trial can
investigate a wider range of doses in the exploratory setting, assign a larger percentage of the
enrolled subjects to the treatment arms that are performing well, drop arms that are
performing poorly, and select doses that are more likely to be successful in the confirmatory
Phase. Adaptive design can help with the early detection of effective treatments, decisions
about dropping underperforming trial arms, deciding whether to end the trial for futility, and
adjusting sample sizes at interim time points to make sure the trial is powerful enough'®.The
notion of adaptive designs is relevant to drug trials, including those for biologics and medical
devices at various stages of development and in many therapeutic areas. Its use is very
broad*®.

Randomization: -

The aim of randomized trials is to lessen bias while evaluating novel medicinal therapies.
Each participant in this experiment is allocated at random to receive either the study
treatment or a placebo?. A crucial component of the clinical trial is randomization. Clinical
research involves following governmental regulations. Valid statistical inference
methodology is provided by randomization testing. Randomization plays a crucial role in the
planning, execution, analysis, and interpretation of RCTs. Fit-for-purpose randomization
techniques and randomization-based inferences are two related randomization topics that
have attracted a lot of attention recently®®. The efficacy of a new pharmacological medicine
or medical technology is commonly assessed using this research methodology, which is
perhaps the most reliable one. This research has a very low bias, and the conclusions they
reach are regarded as reliable. The trial drug is given to the treatment group in randomized
controlled research, whereas the placebo group receives a blank substance that is strikingly

similar to the trial drug but lacks the pharmacological component?®.
Blinding:-

The study participants are unaware of the study treatment they are receiving. The researchers
are not aware of which treatment a person receives if the study is double-blind. To stop
researchers from treating the two groups differently, this is the intention. a "double-dummy™
design, a type of double-blind study?!. The information that is most typically withheld from
these groups in a blinded clinical study is the treatment assignment. However, it is often

possible to blind some of the aforementioned groups to new information. For instance, it is
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possible to blind laboratory technicians, outcome assessors, and result adjudicators to the
fundamental clinical and demographic characteristics of the research population as well as the

trial's overarching goal?.
Placebo -

In clinical trials, placebos are used to reduce physician and patient bias. This is especially
important when evaluating new medications for illnesses including bronchial asthma, angina
pectoris, pain, and psychiatric disorders. In these situations, the actual medication and the
placebo should be identical in terms of physical attributes including colour, smell, taste, and

form?.

The extraordinary complexity of the mind-body connection is demonstrated by research on
the placebo response, particularly the psychological and neurobiological mechanisms
underlying placebo analgesia. Conditioning and anticipation are the psychological processes
of placebo analgesia that have sparked the most research. The classical conditioning theory

serves as the foundation for the conditioning mechanism.

Levine et al.'s (1978) demonstration that placebo analgesia was reversed by the opioid
antagonist naloxone, suggesting a potential mediation function for endogenous opioids,

rendered the neurobiological processes of the placebo response noteworthy?,
IV. Data Management: -

A system for managing clinical trial data is referred to as a clinical data management system.
In this system, the efficient support of clinical data management dimensions results in
increased results accuracy and the prevention of clinical trial divergence?*. The process of
managing the data during clinical trials is known as clinical data management (CDM). One of
the most valuable resources for sponsor research and pharmaceutical product manufacturers
are clinical data. The CDM stage of clinical research is crucial because it results in the
production of high-quality, trustworthy, and statistically sound data from the clinical trials.
The clinical study may be carried out in a single or multiple research centres, and the

researcher gathers patient data during the clinical trial.
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CLINICAL DATA MANAGEMENT: ROLES AND RESPONSIBILITIES: -

Different duties and responsibilities are given to the team members in a CDM team. A life
science degree and familiarity with computer programs should be the very minimum
educational requirements for team members in CDM. Medical graduates are ideal for the
position of medical coder. However, paramedical graduates are also hired in the sector as
medical coders. All CDM teams need to fill a few crucial jobs. The following roles can be
regarded as the bare minimum for a CDM team: Data entry assistant, designer, medical coder,

clinical data coordinator, database programmer, data manager, and quality control associate®>.
V. Ethical Considerations: -

Before submitting our plans to the relevant Central Ethic Committee or deciding whether to
participate in a particular clinical trial as investigators, we always conduct our own

confidential evaluation of the clinical trial's ethical basis?®.

The investigators and sponsors of the clinical research must make sure that the study is
carried out in accordance with participant safety and ethical (Declaration of Helsinki/ICMR
Ethical Guidelines for Biomedical Research on Human Subjects) standards. A written
agreement or contract between the sponsor and the institution and the investigator is required.
Before the trial begins, the sponsor should make the protocol, standard operating procedures
(SOP), and the investigational brochure available for review and analysis. The sponsor must
make sure that the study is carried out in accordance with good clinical practice (GCP)
criteria?’. Informed Consent: - Clinical studies ask participants to sign a "informed consent"
form before beginning the study. The paper contains information on its goal, duration,
necessary steps, hazards, potential advantages, and essential contacts. The decision to sign the
document is then up to the participant. The participant may withdraw at any moment without
incurring any penalties, hence the document is not a contract. A recruit is given important
information as part of the legal procedure of informed consent before deciding whether or not

to participate?.

Informed consent, a guiding concept for behaviour in medical research, has its origins in the
Nuremberg Code of 1947 and the Helsinki Declaration of 1964.In clinical research, informed
consent has two distinct objectives within its ethical and legal foundations3: (i) to respect and
enhance a participant's autonomy; and (ii) to safeguard individuals from harm. An
internationally recognized norm requires that participants give their written informed

permission before being enrolled in a study?2.
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V1. Endpoints / Outcomes:-

The clinical trial's success in determining whether a treatment's ability to prolong a patient's
life and improve their quality of life is determined by the study's endpoints. The clinical study
results' validity is established by the endpoints. Endpoints come in a variety of forms,
including primary, secondary, tertiary, and surrogate endpoints (lab measures, bodily
indicators, etc.)!!. Late-stage clinical trials are designed to produce data with sufficient
generalizability and validity to be applied to practice and policy to enhance health outcomes.
Therefore, it is essential that the selected endpoints have relevance for the doctors, patients,
and decision-makers who will ultimately use the evidence derived from these trials.

Understanding the traits and attributes of endpoints can help in the selection process?®.

When planning clinical trials, it is essential to choose the right outcomes or domains in order
to directly compare the effects of various interventions while minimizing bias. The targeted
outcomes must be pertinent and significant to key stakeholders, such as patients and the
general public, health care professionals, and anyone making decisions about health care, if
the findings are to have an impact on policy and practice. It is becoming increasingly
apparent that the outcomes assessed in clinical trials have not received enough consideration.
These problems could be resolved by creating and applying a core outcome set, a set of
outcomes that are agreed upon to be standardized and should, at the very least, be evaluated

and reported in all studies for a certain clinical area°.
VIIl. Protocol:-

An agreement in writing between researchers, participants, and the scientific community is
known as a protocol. The protocol must explain to the study staff how the research treatments
will be chosen, how the volunteers will be handled, and what evaluations will be carried out.
The reference comprehensive operational manual explains who is running the trial, who is
funding it, where it will be conducted, and on whom it will be conducted. It also explains
what is being tested, why this research is necessary, what risks are involved, what procedures
are involved, how data will be collected, how many patients are required, and what should be

done in case of an emergency. The standard operating procedure (SOP) is described®2.

All randomized clinical trials, in general, need a protocol to explain the rationale, chosen
approach, security precautions for study participants, proposed statistical analysis, and
information about organizational/administrative and research funder details from the

beginning of the trial until reporting of the results. As a result, transparent, thorough, and
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clearly defined procedures continue to be crucial to the success of clinical trials because they
allow for a thorough and rapid evaluation of the experiment ®.A list of elements is not all that
the protocol is. It should be a well-organized record that offers the necessary background and
narrative to comprehend all of the trial's components. For instance, to enable replication by
people with the necessary experience, the description of a complex intervention may need to
include training materials and figures. A research ethics committee (REC) or institutional

review board (IRB) must examine and approve the entire protocol®.

ROLE OF PHARMACISTS IN CLINICAL TRIALS: -

Pharmacists have historically played a variety of roles in clinical trial research, from
delivering drugs and maintaining records for medication accountability to acting as study

coordinators and principal investigators.

There are several ways that a pharmacist may be asked to deliver information on clinical
trials, just as there are numerous career paths for pharmacists. talking to a patient or caretaker
about clinical trial participation, looking for a particular clinical trial when a patient wishes to
take part, adhering to evidence-based guidelines that urge involvement in clinical trials when
there are no available treatments for the existence of the specific medical problem or
conversing with other members of the healthcare team a patient are a few instances of how

pharmacists may be knowledgeable requested to give details about clinical trials®!.

The Clinical Trials Pharmacist performs the following duties as a vital element of the

pharmacy staff:
* Offering knowledge on the design and formulation of medications.

* Monitoring of investigational drug (ID) indications, dose, administration, contraindications,

harmful effects, and interactions.

* Adherence to IRBs in the protection of human subject of medicine dispenses and receipts.
* Charged with collecting unneeded medication from patients and destroying any leftovers.
* Identification card packaging, labelling, and substance analysis.

» The range of lots, expiration date, precise use, posology, management, garage, and ROA

must all be verified (in accordance with the sponsor).
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* Providing high-quality medications that adhere to the sponsor’s guidelines for trials.

* A pharmacist serving as the CRC assists the researcher in adhering to the requirements of

the study in order to obtain reliable trial results.
A pharmacist serving as CRA ensures clinical data accuracy and legal compliance.

« Fulfilling the duties of the staff pharmacist, oncology/IV admixture pharmacist, and patient

care in addition to move-related duties.

* Fulfilling obligations related to communication.

» Fulfilling obligations related to schooling.

« As needed, performs additional tasks in line with the job classification®2.
DISCUSSION: -

Study's advantages and limitations: -

In comparison to earlier research in this field, this work's key advantages include a bigger
volume of clinical trial data and analysis that is more in-depth and detailed. Numerous
variables were examined for the first time in the context of trial design quality and research
transparency. The study also offered a novel way to visualize trial features, allowing for
quick assimilation of similarities and variations across many aspects. The underlying dataset
and the techniques utilized to annotate and integrate the data were both subject to significant
constraints in the study [16]. We discovered from these registered clinical studies that the
majority of registered clinical research still adhered to the classic, conservative study design
paradigm and did not take "timely-ness" into account®,

We also need to talk about how much the country has benefited from clinical trial operations
over the past few years, both from an industrial and public health standpoint. The current
situation demonstrates that Indians are vulnerable to both communicable and non-
communicable diseases, indicating the significant incidence of these illnesses. This indicates
that a significant portion of the populace is afflicted by one of the ailments listed above; as a
result, India should permit clinical trials for these illnesses. The proportion of CTs to all
cancer, diabetes, CVD, asthma, and COPD studies in 2012 was 12.71, 10.62, 3.23, 2.30, and
2.41 percent, respectively. The CTs for contagious diseases like HIV (.77%), TB (.66%),

malaria, and other diseases spread by vectors (.77%) are incredibly low. The primary cause is
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that, for commercial, political, or financial gain, the majority of CROs focus on non-
communicable disease trials (cancer, diabetes, CVD). Both in industrialized and developing
nations, there is a strong demand for medications to treat diabetes, cancer, and CVD.
However, communicable disease is recognized as a phenomenon of developing countries.
Therefore, compared to medications for communicable diseases, non-communicable disease
drugs have a larger market and higher demand in western countries. Pharmaceutical
businesses so primarily focus on creating high-demand (and high-value) medicines in low-

cost location®.

Over time, as trial designs have become more complicated, so have the variety and
complexity of endpoint types that might be used. Growing acceptance of the necessity of
involving various end-user groups in endpoint determination is a crucial first step in
enhancing the worth of research projects and the probability of translating research findings.
Despite the fact that this subject has seen substantial advancements, it is obvious that the
science of choosing and optimizing endpoints for clinical trials is still in its
infancy?®.Although the CONSORT statement offers instructions on how to report results for
randomized controlled trials, there is no guidance available to inform the best endpoint
selection, nor is there a methodology available to quantify endpoints as best as possible, so

choosing the best endpoints will likely continue to be up to the trial designers and sponsors®.
CONCLUSION: -

Overall, the present work concluded that it is critical to explain clinical research, how it was
carried out, and the phases of clinical trials. to comprehend the need for a medicinal therapy
to go through several stages before being marketed, as well as the significance of a
population’s safety and health. Due to the direct connection between drug safety and efficacy
evaluation parameters and public health, it is crucial to uphold the highest level of quality and
standards. A clinical trial is undertaken in human volunteers for any new drug in accordance
with ICH and GCP principles to determine whether it has any beneficial properties.
Investigational novel drugs go through clinical phases I, II, 1ll, and IV after preclinical
development. These stages include a thorough discussion of the pharmacokinetic,
pharmacodynamic, and side effect profiles. Clinical trials that are properly planned and
carried out can make a significant contribution to the national drive to increase the
effectiveness and efficiency of healthcare in the United States. Physicians and patients can
continue to have faith in the prescribed therapy by using strict procedures for novel drug
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research and approval. We think that rigorous adherence to the standards for clinical trials is
vital to increase the calibre of research and registered clinical research programs.
Additionally, the clinical studies being undertaken right now by many hospitals are not
effectively integrated or organized. Clinical trials are also used to examine some treatments
whose safety is highly questionable or for which there has been no in vitro testing, which

raises the risk to participants.

REFERENCES: -

(1) Thorat, S. B.; Banarjee, S. K.; Gaikwad, D. D.; Jadhav, S. L.; Thorat, R. M. Clinical Trial: A Review. Int. J.
Pharm. Sci. Rev. Res. 2010, 1 (2), 101-106.

(2) Tiwari, A.; Joshi, M. Clinical Trials : A General Review. Int. J. Contemp. Res. Rev. 2016, 7 (12), 22131-
22135. https://doi.org/10.15520/ijcrr/2016/7/12/215.

(3) Rohilla, A.; Singh, R. K.; Sharma, D.; Keshari, R.; Kushnoor, A. 700 International Journal of
Pharmaceutical, Chemical and Biological Sciences Phases of Clinical Trials: A Review. Ijpcbs 2013, 2013 (3),
700-703.

(4) Pathak, D. D. R.; Sonawane, S. S.; Patil, J. G.; Kasar, D. S.; Chavan, S. R.; Shahane, N. R.; Gadak, P. M.;
Shinde, P. R.; Kandalkar, T. D. Clinical Trial Phases and Their Registration. 2022, 15 (3), 372-378.

(5) Umscheid, C. A.; Margolis, D. J.; Grossman, C. E. Key Concepts of Clinical Trials: A Narrative Review.
Postgrad. Med. 2011, 123 (5), 194-204. https://doi.org/10.3810/pgm.2011.09.2475.

(6) Pol, D.; Novas, F. E. Main Navigation. Nature 2005, 433, 858-861.

(7) Onlinecurrent, H.; Authors, I.; Reviews, C.; Summary, E.; News, M.; Interviews, A. Clinical Reviews
Editors > Summary Medical News Author Interviews More. 2023.

(8) lyngkaran, P.; Liew, D.; Mcdonald, P.; Thomas, M. C.; Reid, C.; Chew, D.; Hare, D. L. Phase 4 Studies in
Heart Failure - What Is Done and What Is Needed ? 2016, 216-230.
https://doi.org/10.2174/1573403X12666160606.

(9) Mahan, V. L. Clinical Trial Phases. 2014, No. December, 1374-1383.

(10) Logo, S.; Logo, J. Objectives and Outcomes of a Clinical Trial : Indian Journal of Anaesthesia.

(11) Skip, T.; States, U.; Homepage, N.; Homepage, M.; Content, M.; Navigation, M.; Pmc, S.; Search, F. A,;
Search, A.; Guide, U.; List, J.; Pmc, S.; Pdf, P. Research Question , Objectives , and Endpoints in Clinical and
Oncological Research: A Comprehensive Review Monitoring Editor : Alexander Muacevic and John R Adler
Author Information Article Notes Copyright and License Information PMC Disclaimer Go To: . 14 (9).
https://doi.org/10.7759/cureus.29575.

(12) Karlberg, J. P. E.; Speers, M. A. Reviewing Clinical Trials : A Guide for the Ethics Committee Editors.

(13) Arumugam, K.; Borawake, P. D.; Shinde, J. V. Original Article FORMULATION AND EVALUATION
OF FLOATING MICROSPHERES OF CIPROFLOXACIN BY SOLVENT EVAPORATION METHOD
USING DIFFERENT POLYMERS. 2021, 13 (7).

(14)Ridyard, C. H.; Hughes, D. A. Methods for the Collection of Resource Use Data within Clinical Trials: A
Systematic Review of Studies Funded by the UK Health Technology Assessment Program. 2010, 13 (8).

(15) Dam, J. Van; Onyango, K. O.; Midamba, B.; Groosman, N.; Hooper, N.; Spector, J.; Pillai, G. C.; Ogutu, B.
Open-Source Mobile Digital Platform for Clinical Trial Data Collection in Low-Resource Settings. 2017, No.
February. https://doi.org/10.1136/bmjinnov-2016-000164.

(16) Collections, C. Specialties = Allergy / Immunology.

(17) Burnett, T.; Mozgunov, P.; Pallmann, P.; Villar, S. S.; Wheeler, G. M.; Jaki, T. Adding Flexibility to
Clinical Trial Designs : An Example-Based Guide to the Practical Use of Adaptive Designs. 2020, 1-21.

(18) Orloff, J.; Douglas, F.; Pinheiro, J.; Levinson, S.; Branson, M.; Chaturvedi, P.; Ette, E.; Gallo, P.; Hirsch,
G.; Mehta, C.; Patel, N.; Sabir, S.; Springs, S.; Stanski, D.; Evers, M. R.; Fleming, E. The Future of Drug
Development: Advancing Clinical Trial Design. 2009, No. October, 1-9. https://doi.org/10.1038/nrd3025.

(19) Accountsign, S. M. Review Opportunity for Efficiency in Clinical Development : An Overview of Adaptive
Clinical Trial Designs and Innovative Machine Learning Tools , with Examples from the Cardiovascular. 105
(June 2021).

(20) Carter, K.; Scheffold, A. L.; Renteria, J.; Berger, V. W.; Luo, A.; Chipman, J. J.; Sverdlov, O.; Carter, K.;
Scheffold, A. L.; Renteria, J.; Berger, V. W.; Luo, A.; Chipman, J. J.; Sverdlov, O.; Regulatory, A.; Carter, K;
Scheffold, A. L.; Renteria, J.; Berger, V. W.; Abigail, Y. Statistics in Biopharmaceutical Research Regulatory
Guidance on Randomization and the Use of Randomization Tests in Clinical Trials: A Systematic Review

Citation: Kherade Shravani et al. ljppr.Human, 2023; Vol. 28 (3): 263-279.



ijppr.humanjournals.com

Regulatory Guidance on Randomization and the Use of Randomization Tests in Clinical Trials : A System. Stat.
Biopharm. Res. 2023, 0 (0), 1-23. https://doi.org/10.1080/19466315.2023.2239521.

(21) Ramakrishna, B.; Bonthagarala, B.; Nagabhushanam, M. V. Key Concepts of Clinical Trials and Their
Regulations : A Review. 2018, 7 (7), 631-637.

(22) Monaghan, T. F.; Agudelo, C. W.; Rahman, S. N.; Wein, A. J.; Lazar, J. M.; Everaert, K.; Dmochowski, R.
R. Blinding in Clinical Trials : Seeing the Big Picture. 2021, 1-13.

(23) Access, P. Topical Review Mechanisms of the Placebo Response and Their Impact on Clinical Trials and
Clinical Practice. 114 (March 2005), 3-6.

(24) States, U.; Homepage, N.; Homepage, M.; Content, M.; Navigation, M.; Advanced, S.; User, C.; Save, G.;
Send, E.; Abstract, F.; Pmid, P.; My, C.; Citation, C. Email Citation Create a File for External Citation
Management Software.

(25) Murugesan, D.; Banerjee, R.; Kumar, G. R. CLINICAL DATA MANAGEMENT IMPORTANCE IN
CLINICAL RESEARCH. 2016, 9, 7-10.

(26)Koruga, A. S.; Raji, F. CLINICAL TRIALS IN DEVELOPING COUNTRIES - ETHICAL
CONSIDERATIONS. 2018, 30 (3), 285-291.

(27)Kandi, V. Ethical Considerations in Clinical Research: A Comprehensive Review. 2022, No. March.
https://doi.org/10.12691/ajphr-10-2-2.

(28) Tam, N. T.; Huy, T.; Bich, T.; Long, P.; Huyen, T. Participants > Understanding of Informed Consent in
Clinical Trials over Three Decades : Systematic Review and Meta-Analysis. 2015, No. May 2014, 186-198.
(29) Mcleod, C.; Norman, R.; Litton, E.; Saville, B. R.; Webb, S.; Snelling, T. L. Choosing Primary Endpoints
for Clinical Trials of Health Care Interventions. Contemp. Clin. Trials Commun. 2019, 16 (November), 100486.
https://doi.org/10.1016/j.conctc.2019.100486.

(30) Skip, T.; States, U.; Homepage, N.; Homepage, M.; Content, M.; Navigation, M.; Pmc, S.; Search, F. A.;
Search, A.; Guide, U.; List, J.; Canada, P. M. C.; Manuscripts, A.; Pdf, P. SPIRIT 2013 Statement : Defining
Standard Protocol Items for Clinical Trials. https://doi.org/10.7326/0003-4819-158-3-201302050-00583.

(31) Durrant, K. L. PHARMACIST ’ S ROLE IN ENHANCING PATIENT PARTICIPATION IN CLINICAL
TRIAL RESEARCH Broad Review Article ( Option # 1) Target Journal ( Formatted per Author Instructions ):
JAPhA. 2006, 1-20.

(32) Sabah, N.; Tabassum, R.; Mohakud, S. The Emerging Role of Clinical Pharmacist in Clinical Trials. 2023,
No. February.

(33)Transl, J.; Zhu, R.; Gao, Y.; Robert, S. H.; Gao, J.; Yang, S.; Zhu, C. Systematic Review of the Registered
Clinical Trials for Coronavirus Disease 2019 ( COVID - 19 ). J. Transl. Med. 2020, 1-9.
https://doi.org/10.1186/s12967-020-02442-5.

(34)Mondal, S.; Abrol, D. CLINICAL TRIALS INDUSTRY IN INDIA : 2015, No. March.

(35) Calvert, M.; Blazeby, J.; Altman, D. G.; Revicki, D. A.; Moher, D.; Brundage, M. D. Reporting of Patient-
Reported Outcomes in Randomized Trials. 2013.

Citation: Kherade Shravani et al. ljppr.Human, 2023; Vol. 28 (3): 263-279.



