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Description

New treatments (like novel vaccines, drugs, dietary choices,
dietary supplements and medical devices) and known
interventions that warrant further study and comparison are all
examples of biomedical or behavioral interventions that are the
subject of prospective biomedical or behavioral research studies
on human participants. These studies are designed to answer
specific questions about biomedical or behavioral interventions.
Data on dosage, safety, and efficacy are generated by clinical
trials. They are only carried out after receiving approval from the
health authority or ethics committee in the nation where the
therapy is sought approval. The approval of these authorities
does not imply that the therapy is "safe" or effective; rather, it
merely permits the trial to be carried out. It is their
responsibility to evaluate the trial's risk to benefit ratio.
Investigators initially enroll volunteers or patients in small pilot
studies, which are followed by progressively larger-scale
comparative studies, depending on the type of product and the
stage of development. The size and cost of clinical trials can vary
and they can involve one or more research centers in a single
country or in multiple countries. The objective of clinical study
design is to guarantee the results scientific validity and
reproducibility.

Human Clinical Trials

The sponsor may be a pharmaceutical, biotechnology, or
medical device company, but costs for clinical trials can reach
billions of dollars per approved drug. An outsourced partner,
such as a contract research organization or a central laboratory,
may be in charge of certain trial-related tasks like monitoring
and laboratory work. Only 10% of all drugs that start human
clinical trials end up being approved. Testing medical treatments
aims to accomplish two things: To determine whether they
perform adequately, also known as their "efficacy" or
"effectiveness"; and to determine whether they are sufficiently

secure, or ‘"safety." Both are not absolute criteria; the
treatment's intended use, available alternatives, and the
severity of the disease or condition are all taken into

consideration when determining safety and efficacy. The risks
must be outweighed by the benefits. For instance, many drugs
used to treat cancer have severe side effects that make them
unsuitable as over-the-counter pain relievers. However, these

drugs have been approved because they are taken by a doctor
for a life-threatening condition.

The lack of a control group to provide an accurate comparison
for the purpose of demonstrating the intervention's efficacy was
common in early medical experimentation. For instance, there
was no control group to determine whether the inoculation or
some other factor contributed to their survival and absence of
smallpox. Edward Jenner's smallpox vaccine-related experiments
were similarly conceptually flawed. After two months at sea,
when the ship was already afflicted with scurvy, he included an
acidic dietary supplement in the experiment. He divided six two-
person groups of twelve scorbutic sailors. They all had the same
diet, but group one got a quart of cider every day, group two got
25 drops of an elixir of vitriol (sulfuric acid), group three got six
spoonful’s of vinegar, group four got half a pint of seawater,
group five got two oranges and one lemon, and the last group
got a spicy paste and barley water to drink. After six days, when
they ran out of fruit, group five stopped treating them. By that
time, one sailor was back to work and the other was almost
there. In addition, only group one showed signs of its
treatment's effects. New drug clinical trials typically fall into one
of five phases. The drug approval process is approached as a
distinct clinical trial at each stage. Phase’s I-IV of the drug
development process typically last a decade or more and are
typically carried out over a long period of time. Phases |, Il, and
Il are the steps that the drug must go through before it can be
used by the general public and the national regulatory body will
typically give its approval. In evidence-based practice,
observational studies and randomized controlled trials are
fundamentally different. In epidemiology, certain types of
observational studies, like the cohort study and the case-control
study provide less convincing evidence than randomized
controlled trials.

Harmonization

In observational studies, the researchers retrospectively
assess associations between the treatments that participants
received and their health status, which has the potential to
result in a significant amount of errors in the design and
interpretation of the studies. A single researcher or a small
group of researchers may "sponsor" clinical studies with a small
number of subjects to test simple questions or the feasibility of
expanding the research for a more comprehensive randomized
controlled trial. It may be unethical to give a diseased person a
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placebo in many instances. To address this, "active comparator"
(also known as "active control") trials have become common.
Subjects are given either the experimental treatment or a
treatment that has been approved before and is known to be
effective in trials with an active control group. Researchers can
group patients according to their genetic profile, administer
drugs to that group based on that profile and compare the
results using genetic testing. Each participating company can
bring a different drug. The first of these treatments focuses on
squamous cell cancer, which is caused by a variety of genetic
mutations that vary from patient to patient. This is the first time
that Amgen, AstraZeneca and Pfizer have collaborated on a late-
stage trial. A medication that encourages the immune system to
attack cancer is given to patients whose genomic profiles do not
match those of any of the trial drugs. The planned trial's
scientific  justification, objectives, design, methodology,
statistical considerations and organization are all laid out in the
protocol. Documents mentioned in the protocol, such as an
investigator's brochure, provide information about the trial.

A precise study plan is included in the protocol to guarantee
the health and safety of the trial subjects and to provide an
exact template for how the investigators will conduct the trial.
This makes it possible to combine data from all investigators and
sites. The study administrators, typically a contract research
organization, are also informed by the protocol.
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The International Conference on Harmonization (ICH) of
technical requirements for registration of pharmaceuticals for
human use issued good clinical practice guidance that is
followed by regulatory authorities in Canada and Australia is also
followed by clinical trial protocols sponsored by pharmaceutical,
biotechnology, or medical device companies in the United
States, European Union, or Japan. Investigators are encouraged
to publish their protocols by journals like trials. The participants
in clinical trials are asked to sign a document that represents
their "informed consent. The document contains information
about the study's purpose, duration, necessary procedures,
risks, potential benefits, key contacts and institutional
requirements. The participant then has the option of signing the
document or not. Since the participant is free to withdraw at any
time, the document is not a contract. Before deciding whether
or not to participate, a recruit undergoes the legal process of
informed consent. The study's specifics are explained by
researchers in terms that the subject can comprehend. The
subject's native language is used to communicate the
information. Children generally cannot give informed consent on
their own but depending on their age and other factors, they
may be required to give informed consent.
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