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1: Types of Clinical Trials | Comparative & Open Label Research Trials
A controlled clinical trial that randomly (by chance) assigns participants to two or more groups. There are various
methods to randomize study participants to their groups. Example: Meditation or exercise for preventing acute
respiratory infection: a randomized controlled trial. Barrett B, et al. Ann Fam Med. Jul-Aug;10(4)

Not recommended in manual therapy. Descriptive or observational analytical trial: Initial application, on a
small scale, of a study protocol, with the aim of checking whether the design is appropriate, establishing its
viability or obtaining information to determine the sample size for the definitive study. Part of statistics which
summaries the information about the sample. The information collected and summarized in statistics is used to
estimate population parameters. Study designed solely for describing the distribution of certain variables, but
which is not concerned about the associations between them. It generally has a cross-sectional design.
Analytical epidemiological study in which the researcher does not determine the allocation of the subjects to
each group, but simply records observes what actually happens. It can be a cohort, case-control or
cross-sectional study. This is carried out when little is known about the occurrence, natural history or
determinants of a disease. Its objectives include estimating the frequency of a disease or attribute, the temporal
trend in a particular population and elaborating or generating more specific etiological hypotheses. An
analytical etiological study is carried out when enough information is known about the disease before the
research, which means that a priori hypotheses already exist and these can be tested in the study. The
objectives usually involve identifying risk factors for the disease, estimating the effect of exposure on the
disease and therefore deducing possible strategic interventions. In epidemiology, controlled clinical trial or
community trial with random distribution. The researcher manipulates the research conditions and randomly
distributes the groups. The objective of experimental studies is to estimate the efficacy of a preventive,
curative or rehabilitative intervention. The groups which are compared are similar in those characteristics
which may have an effect on the response, except for the intervention which is being assessed. The study
groups are formed randomly. The control group may be: Untreated and its evolution monitored. Treated by
other means and its evolution compared with another intervention. These are studies in which the data of each
subject represents essentially a moment of time. This data may correspond to the presence, absence or
different degrees of a characteristic or disease. It consists of examining the relationship between different
variables in a defined population at a specific moment in time. These designs do not permit the study of an
alleged cause-effect relationship. Cross-sectional studies are descriptive by definition. Epidemiological
strategy in which observations of numerous factors at the same time are recorded and then a comparison is
made between them. The presence or absence of a disease or other variables or, if they are quantitative, their
level are determined in each subject. The analysis of the results can be made in two senses: These are studies
in which there is a time lapse between the different variables, so that a time sequence can be established
between them. They can be both descriptive and analytical. In analytical studies, it should be taken into
account whether the time sequence is from the cause to the outcome experimental studies and cohort studies ,
or from the outcome to the cause case-control studies. Any study not focused on an alleged cause-effect
relationship, but whose data is used for purely descriptive purposes is considered descriptive. This type of
study is useful for generating etiological hypotheses which should subsequently be contrasted with analytical
studies. Any study which evaluates an alleged cause-effect relationship is considered analytical. The alleged
causal agent may be a factor which is suspected of being able to lead etiologically to a disease or a treatment
to prevent or improve a clinical situation. Preliminary study with the objective of determining whether a
programme, procedure or study protocol is practicable, as well as finding out data to help in determining the
sample size for a definitive study. In clinical trials and in cohort studies, the moving of subjects from the
group they were in at the beginning of the observation to another group. In both types of design, the crossover
is the cause of an infraestimation of the possible differences between the groups compared. Study designed to
examine associations, with the final object usually of identifying or measuring the effects of risk factors or
specific interventions on health. Analytical studies can be controlled clinical trials, cohort studies, case-control
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studies or cross-sectional studies. Study in which the patients are included from the time the start of the study
is decided. Study in which the data collected refers to events which have occurred. This type of study
identifies people with a disease or another variable of interest and compares them with an appropriate control
group which does not have the disease. An examination is made, comparing the frequency of exposure to this
or other factors between the cases and the controls. It is an analytical observational study which enables the
cause-effect relationship to be followed. If the frequency of exposure or the cause is greater in the group of
cases with the disease than in the control group, we can say that there is an association between the cause and
effect. In medicine, a case-control study is a cross-sectional type of study which is used to research the
etiology of a disease or a given result. Study in which people with a certain disease or symptom cases are
compared with others who do not present the disease or symptom under study controls , with regard to prior
exposure to risk factors. This has been incorrectly called Retrospective Study. In a case-control study, a single
disease but various risk factors or exposures are examined. In the Roman militia, a centuria was made up of 60
soldiers. Two centurias formed a manipulo. The manipulos could be made up of hastate young, less
experienced soldiers, spear throwers or those with swords or light weapons , principes soldiers with several
years of service and several campaigns or triarii veterans. At camps and during marches, they formed cohorts,
made up of one manipulo of hastatis, one manipulo of principes and one centuria of triarii, that is, a total of
soldiers. Epidemiology adopted this term to refer to the idea of a simultaneous advancement, in time, of a
group of individuals defined for possessing a common characteristic or group of characteristics. The common
characteristic is usually exposure to a factor environmental, pharmacological, occupational, etc. A large
number of cases or more is necessary. It is an observational, analytical and longitudinal study in which two
cohorts differing with regard to the exposure to the factor under study are compared in order to assess a
possible cause-effect relationship. Study in which people subjected to a certain exposure or treatment are
compared with people who are not subjected or exposed.
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2: Adaptive design clinical trials: Methodology, challenges and prospect
9 Types of Hypotheses â€¢ Comparative Trial (a.k.a. Superiority Trial) - Objective: to demonstrate that a new therapy
(n) is superior to standard therapy (s) in terms.

A meta-analysis is a statistical process that combines the findings from individual studies. Anxiety outcomes
after physical activity interventions: Systematic Review A summary of the clinical literature. A systematic
review is a critical assessment and evaluation of all research studies that address a particular clinical issue. The
researchers use an organized method of locating, assembling, and evaluating a body of literature on a
particular topic using a set of specific criteria. A systematic review typically includes a description of the
findings of the collection of research studies. The systematic review may also include a quantitative pooling of
data, called a meta-analysis. Complementary and alternative medicine use among women with breast cancer:
Clin J Oncol Nurs. Randomized Controlled Trial A controlled clinical trial that randomly by chance assigns
participants to two or more groups. There are various methods to randomize study participants to their groups.
Meditation or exercise for preventing acute respiratory infection: Barrett B, et al. Cohort Study Prospective
Observational Study A clinical research study in which people who presently have a certain condition or
receive a particular treatment are followed over time and compared with another group of people who are not
affected by the condition. Smokeless tobacco cessation in South Asian communities: Croucher R, et al.
Case-control Study Case-control studies begin with the outcomes and do not follow people over time.
Researchers choose people with a particular result the cases and interview the groups or check their records to
ascertain what different experiences they had. They compare the odds of having an experience with the
outcome to the odds of having an experience without the outcome. Non-use of bicycle helmets and risk of fatal
head injury: Persaud N, et al. Cross-sectional study The observation of a defined population at a single point in
time or time interval. Exposure and outcome are determined simultaneously. Fasting might not be necessary
before lipid screening: Steiner MJ, et al. Case Reports and Series A report on a series of patients with an
outcome of interest. No control group is involved. Students mentoring students in a service-learning clinical
supervision experience: Lattanzi JB, et al. Ideas, Editorials, Opinions Put forth by experts in the field. Health
and health care for the 21st century: Am J Public Health. Animal Research Studies Studies conducted using
animal subjects. Intranasal leptin reduces appetite and induces weight loss in rats with diet-induced obesity
DIO. Test-tube Lab Research "Test tube" experiments conducted in a controlled laboratory setting. Adapted
from Study Designs. Bias can result from several sources: There is no sense of prejudice or subjectivity
implied in the assessment of bias under these conditions. Case Control Studies - Studies which start with the
identification of persons with a disease of interest and a control comparison, referent group without the
disease. The relationship of an attribute to the disease is examined by comparing diseased and non-diseased
persons with regard to the frequency or levels of the attribute in each group. Causality - The relating of causes
to the effects they produce. Causes are termed necessary when they must always precede an effect and
sufficient when they initiate or produce an effect. Any of several factors may be associated with the potential
disease causation or outcome, including predisposing factors, enabling factors, precipitating factors,
reinforcing factors, and risk factors. Control Groups - Groups that serve as a standard for comparison in
experimental studies. They are similar in relevant characteristics to the experimental group but do not receive
the experimental intervention. Controlled Clinical Trials - Clinical trials involving one or more test treatments,
at least one control treatment, specified outcome measures for evaluating the studied intervention, and a
bias-free method for assigning patients to the test treatment. The treatment may be drugs, devices, or
procedures studied for diagnostic, therapeutic, or prophylactic effectiveness. Control measures include
placebos, active medicines, no-treatment, dosage forms and regimens, historical comparisons, etc. When
randomization using mathematical techniques, such as the use of a random numbers table, is employed to
assign patients to test or control treatments, the trials are characterized as Randomized Controlled Trials.
Cost-Benefit Analysis - A method of comparing the cost of a program with its expected benefits in dollars or
other currency. The benefit-to-cost ratio is a measure of total return expected per unit of money spent. This
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analysis generally excludes consideration of factors that are not measured ultimately in economic terms. Cost
effectiveness compares alternative ways to achieve a specific set of results. Cross-Over Studies - Studies
comparing two or more treatments or interventions in which the subjects or patients, upon completion of the
course of one treatment, are switched to another. In the case of two treatments, A and B, half the subjects are
randomly allocated to receive these in the order A, B and half to receive them in the order B, A. A criticism of
this design is that effects of the first treatment may carry over into the period when the second is given.
Cross-Sectional Studies - Studies in which the presence or absence of disease or other health-related variables
are determined in each member of the study population or in a representative sample at one particular time.
Double-Blind Method - A method of studying a drug or procedure in which both the subjects and investigators
are kept unaware of who is actually getting which specific treatment. Empirical Research - The study, based
on direct observation, use of statistical records, interviews, or experimental methods, of actual practices or the
actual impact of practices or policies. Evaluation Studies - Works consisting of studies determining the
effectiveness or utility of processes, personnel, and equipment. Genome-Wide Association Study - An analysis
comparing the allele frequencies of all available or a whole genome representative set of polymorphic markers
in unrelated patients with a specific symptom or disease condition, and those of healthy controls to identify
markers associated with a specific disease or condition. Logistic Models - Statistical models which describe
the relationship between a qualitative dependent variable that is, one which can take only certain discrete
values, such as the presence or absence of a disease and an independent variable. Longitudinal Studies Studies in which variables relating to an individual or group of individuals are assessed over a period of time.
Lost to Follow-Up - Study subjects in cohort studies whose outcomes are unknown e. Matched-Pair Analysis A type of analysis in which subjects in a study group and a comparison group are made comparable with
respect to extraneous factors by individually pairing study subjects with the comparison group subjects e.
Meta-Analysis - Works consisting of studies using a quantitative method of combining the results of
independent studies usually drawn from the published literature and synthesizing summaries and conclusions
which may be used to evaluate therapeutic effectiveness, plan new studies, etc. It is often an overview of
clinical trials. It is usually called a meta-analysis by the author or sponsoring body and should be differentiated
from reviews of literature. Numbers Needed To Treat - Number of patients who need to be treated in order to
prevent one additional bad outcome. It is the inverse of Absolute Risk Reduction. Odds Ratio - The ratio of
two odds. The exposure-odds ratio for case control data is the ratio of the odds in favor of exposure among
cases to the odds in favor of exposure among noncases. The disease-odds ratio for a cohort or cross section is
the ratio of the odds in favor of disease among the exposed to the odds in favor of disease among the
unexposed. The prevalence-odds ratio refers to an odds ratio derived cross-sectionally from studies of
prevalent cases. Patient Selection - Criteria and standards used for the determination of the appropriateness of
the inclusion of patients with specific conditions in proposed treatment plans and the criteria used for the
inclusion of subjects in various clinical trials and other research protocols. Predictive Value of Tests - In
screening and diagnostic tests, the probability that a person with a positive test is a true positive i. Predictive
value is related to the sensitivity and specificity of the test. Prospective Studies - Observation of a population
for a sufficient number of persons over a sufficient number of years to generate incidence or mortality rates
subsequent to the selection of the study group. Qualitative Studies - Research that derives data from
observation, interviews, or verbal interactions and focuses on the meanings and interpretations of the
participants. Quantitative Studies - Quantitative research is research that uses numerical analysis. Random
Allocation - A process involving chance used in therapeutic trials or other research endeavor for allocating
experimental subjects, human or animal, between treatment and control groups, or among treatment groups. It
may also apply to experiments on inanimate objects. Randomized Controlled Trial - Clinical trials that involve
at least one test treatment and one control treatment, concurrent enrollment and follow-up of the test- and
control-treated groups, and in which the treatments to be administered are selected by a random process, such
as the use of a random-numbers table. Reproducibility of Results - The statistical reproducibility of
measurements often in a clinical context , including the testing of instrumentation or techniques to obtain
reproducible results. The concept includes reproducibility of physiological measurements, which may be used
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to develop rules to assess probability or prognosis, or response to a stimulus; reproducibility of occurrence of a
condition; and reproducibility of experimental results. Retrospective Studies - Studies used to test etiologic
hypotheses in which inferences about an exposure to putative causal factors are derived from data relating to
characteristics of persons under study or to events or experiences in their past. The essential feature is that
some of the persons under study have the disease or outcome of interest and their characteristics are compared
with those of unaffected persons. Sample Size - The number of units persons, animals, patients, specified
circumstances, etc. The sample size should be big enough to have a high likelihood of detecting a true
difference between two groups. Sensitivity and Specificity - Binary classification measures to assess test
results. Sensitivity or recall rate is the proportion of true positives. Specificity is the probability of correctly
determining the absence of a condition. Single-Blind Method - A method in which either the observer s or the
subject s is kept ignorant of the group to which the subjects are assigned. Time Factors - Elements of limited
time intervals, contributing to particular results or situations.
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3: Clinical Epidemiology and EBM Glossary: Clinical Study Design and Methods Terminology
Clinical Trial Design and Methodology Share via Email Share on Twitter Share on Facebook Share on LinkedIn These
resources describe key terms in precision medicine and clinical trial types and designs.

Types of Experimental Research Designs Types of Experimental Research The following module discusses
the types of experimental research and focuses on the types of research designs commonly used in true
experimental research. List the three broad categories of experimental research. Describe the different kinds of
true experimental research design. Discuss the importance of randomization of subjects and describe how
subjects are assigned to groups. There are three basic types of experimental research designs. These include
pre-experimental designs, true experimental designs, and quasi-experimental designs. The degree to which the
researcher assigns subjects to conditions and groups distinguishes the type of experimental design. This
module will focus on the different types of true experimental designs. True experimental designs are
characterized by the random selection of participants and the random assignment of the participants to groups
in the study. The researcher also has complete control over the extraneous variables. Therefore, it can be
confidently determined that that effect on the dependent variable is directly due to the manipulation of the
independent variable. For these reasons, true experimental designs are often considered the best type of
research design. There are several types of true experimental designs and they are as follows: Post-test Only
Design â€” This type of design has two randomly assigned groups: Neither group is pretested before the
implementation of the treatment. The treatment is applied to the experimental group and the post-test is carried
out on both groups to assess the effect of the treatment or manipulation. This type of design is common when
it is not possible to pretest the subjects. Pretest-Post-test Only Design - The subjects are again randomly
assigned to either the experimental or the control group. Both groups are pretested for the independent
variable. The experimental group receives the treatment and both groups are post-tested to examine the effects
of manipulating the independent variable on the dependent variable. Solomon Four Group Design â€”
Subjects are randomly assigned into one of four groups. There are two experimental groups and two control
groups. Only two groups are pretested. One pretested group and one unprotested group receive the treatment.
All four groups will receive the post-test. The effects of the dependent variable originally observed are then
compared to the effects of the independent variable on the dependent variable as seen in the post-test results.
This method is really a combination of the previous two methods and is used to eliminate potential sources of
error. Factorial Design â€” The researcher manipulates two or more independent variables factors
simultaneously to observe their effects on the dependent variable. This design allows for the testing of two or
more hypotheses in a single project. One example would be a researcher who wanted to test two different
protocols for burn wounds with the frequency of the care being administered in 2, 4, and 6 hour increments.
Randomized Block Design â€” This design is used when there are inherent differences between subjects and
possible differences in experimental conditions. If there are a large number of experimental groups, the
randomized block design may be used to bring some homogeneity to each group. For example, if a researcher
wanted to examine the effects of three different kinds of cough medications on children ages , the research
may want to create age groups blocks for the children, realizing that the effects of the medication may depend
on age. This is a simple method for reducing the variability among treatment groups. Crossover Design also
known as Repeat Measures Design â€” Subjects in this design are exposed to more than one treatment and the
subjects are randomly assigned to different orders of the treatment. The groups compared have an equal
distribution of characteristics and there is a high level of similarity among subjects that are exposed to
different conditions. Crossover designs are excellent research tools, however, there is some concern that the
response to the second treatment or condition will be influenced by their experience with the first treatment. In
this type of design, the subjects serve as their own control groups. Once the design has been determined, there
are four elements of true experimental research that must be considered: The researcher will purposefully
change or manipulate the independent variable, which is the treatment or condition that will be applied to the
experimental groups. It is important to establish clear procedural guidelines for application of the treatment to
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promote consistency and ensure that the manipulation itself does affect the dependent variable. Control is used
to prevent the influence of outside factors extraneous variables from influencing the outcome of the study.
This ensures that outcome is caused by the manipulation of the independent variable. Therefore, a critical
piece of experimental design is keeping all other potential variables constant. For example, if testing the
effects of fertilizer on plant height, all other factors such as sunlight, soil type and water would have to be
constant controlled. A key feature of true experimental design is the random assignment of subjects into
groups. Participants should have an equal chance of being assigned into any group in the experiment. This
further ensures that the outcome of the study is due to the manipulation of the independent variable and is not
influenced by the composition of the test groups. Subjects can be randomly assigned in many ways, some of
which are relatively easy, including flipping a coin, drawing names, using a random table, or utilizing a
computer assisted random sequencing. In addition to randomly assigning the test subjects in groups, it is also
important to randomly select the test subjects from a larger target audience. This ensures that the sample
population provides an accurate cross-sectional representation of the larger population including different
socioeconomic backgrounds, races, intelligence levels, and so forth. The following Slideshare Presentation,
Experimental Research Design, contains a basic overview of experimental research methodology, as well as a
more detailed discussion of types of experimental designs.
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4: DIFFERENT TYPES OF CLINICAL TRIALS - S.E.F.O.
Clinical trials are a kind of clinical research designed to evaluate and test new interventions such as psychotherapy or
medications. Clinical trials are often conducted in four phases.

Pharmacodynamics and pharmacokinetics in humans Phase 0 trials are optional first-in-human trials. Phase 1
Screening for safety Often the first-in-man trials. Testing within a small group of people 20â€”80 to evaluate
safety, determine safe dosage ranges, and begin to identify side effects. Phase 2 Establishing the efficacy of
the drug, usually against a placebo Testing with a larger group of people â€” to determine efficacy and to
further evaluate its safety. The gradual increase in test group size allows for the evocation of less-common
side effects. Phase 3 Final confirmation of safety and efficacy Testing with large groups of people 1,â€”3, to
confirm its efficacy, evaluate its effectiveness, monitor side effects, compare it to commonly used treatments,
and collect information that will allow it to be used safely. Clinical study design A fundamental distinction in
evidence-based practice is between observational studies and randomized controlled trials. Each study subject
is randomly assigned to receive either the study treatment or a placebo. The subjects involved in the study do
not know which study treatment they receive. If the study is double-blind, the researchers also do not know
which treatment a subject receives. This intent is to prevent researchers from treating the two groups
differently. A form of double-blind study called a "double-dummy" design allows additional insurance against
bias. In this kind of study, all patients are given both placebo and active doses in alternating periods. The use
of a placebo fake treatment allows the researchers to isolate the effect of the study treatment from the placebo
effect. Clinical studies having small numbers of subjects may be "sponsored" by single researchers or a small
group of researchers, and are designed to test simple questions or feasibility to expand the research for a more
comprehensive randomized controlled trial. In trials with an active control group, subjects are given either the
experimental treatment or a previously approved treatment with known effectiveness. Master protocol[ edit ]
In such studies, multiple experimental treatments are tested in a single trial. Genetic testing enables
researchers to group patients according to their genetic profile, deliver drugs based on that profile to that group
and compare the results. Multiple companies can participate, each bringing a different drug. The first such
approach targets squamous cell cancer , which includes varying genetic disruptions from patient to patient.
Amgen, AstraZeneca and Pfizer are involved, the first time they have worked together in a late-stage trial.
Patients whose genomic profiles do not match any of the trial drugs receive a drug designed to stimulate the
immune system to attack cancer. Clinical trial protocol A clinical trial protocol is a document used to define
and manage the trial. It is prepared by a panel of experts. All study investigators are expected to strictly
observe the protocol. The protocol describes the scientific rationale, objective s , design, methodology,
statistical considerations and organization of the planned trial. The protocol contains a precise study plan to
assure safety and health of the trial subjects and to provide an exact template for trial conduct by investigators.
The protocol also informs the study administrators often a contract research organization. The format and
content of clinical trial protocols sponsored by pharmaceutical, biotechnology or medical device companies in
the United States, European Union, or Japan have been standardized to follow Good Clinical Practice
guidance [40] issued by the International Conference on Harmonization of Technical Requirements for
Registration of Pharmaceuticals for Human Use ICH. Journals such as Trials , encourage investigators to
publish their protocols. The document is not a contract, as the participant can withdraw at any time without
penalty. Informed consent is a legal process in which a recruit is instructed about key facts before deciding
whether to participate. Researchers explain the details of the study in terms the subject can understand.
Generally, children cannot autonomously provide informed consent, but depending on their age and other
factors, may be required to provide informed assent. This section does not cite any sources. Please help
improve this section by adding citations to reliable sources. Unsourced material may be challenged and
removed. November Learn how and when to remove this template message The number of subjects has a large
impact on the ability to reliably detect and measure effects of the intervention. This is described as its " power
". The larger the number of participants, the greater the statistical power and the greater the cost. The
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statistical power estimates the ability of a trial to detect a difference of a particular size or larger between the
treatment and control groups. For example, a trial of a lipid -lowering drug versus placebo with patients in
each group might have a power of 0. Placebo-controlled studies Merely giving a treatment can have
nonspecific effects. These are controlled for by the inclusion of patients who receive only a placebo. Subjects
are assigned randomly without informing them to which group they belonged. Many trials are doubled-blinded
so that researchers do not know to which group a subject is assigned. Assigning a subject to a placebo group
can pose an ethical problem if it violates his or her right to receive the best available treatment. The
Declaration of Helsinki provides guidelines on this issue. Duration[ edit ] Timeline of various approval tracks
and research phases in the US Clinical trials are only a small part of the research that goes into developing a
new treatment. Potential drugs, for example, first have to be discovered, purified, characterized, and tested in
labs in cell and animal studies before ever undergoing clinical trials. In all, about 1, potential drugs are tested
before just one reaches the point of being tested in a clinical trial. But the major holdup in making new cancer
drugs available is the time it takes to complete clinical trials themselves. On average, about eight years pass
from the time a cancer drug enters clinical trials until it receives approval from regulatory agencies for sale to
the public. Some reasons a clinical trial might last several years: For chronic conditions such as cancer, it takes
months, if not years, to see if a cancer treatment has an effect on a patient. Only certain people who have the
target disease condition are eligible to take part in each clinical trial. Researchers who treat these particular
patients must participate in the trial. Then they must identify the desirable patients and obtain consent from
them or their families to take part in the trial. The biggest barrier to completing studies is the shortage of
people who take part. All drug and many device trials target a subset of the population, meaning not everyone
can participate. Some drug trials require patients to have unusual combinations of disease characteristics. It is
a challenge to find the appropriate patients and obtain their consent, especially when they may receive no
direct benefit because they are not paid, the study drug is not yet proven to work, or the patient may receive a
placebo. Not all of these will prove to be useful, but those that are may be delayed in getting approved because
the number of participants is so low. November Learn how and when to remove this template message
Clinical trials designed by a local investigator, and in the US federally funded clinical trials, are almost always
administered by the researcher who designed the study and applied for the grant. Small-scale device studies
may be administered by the sponsoring company. Clinical trials of new drugs are usually administered by a
contract research organization CRO hired by the sponsoring company. The sponsor provides the drug and
medical oversight. A CRO is contracted to perform all the administrative work on a clinical trial. For phases 2,
3 and 4, the CRO recruits participating researchers, trains them, provides them with supplies, coordinates
study administration and data collection, sets up meetings, monitors the sites for compliance with the clinical
protocol, and ensures the sponsor receives data from every site. Phase 1 clinical trials of new medicines are
often conducted in a specialist clinical trial clinic, with dedicated pharmacologists, where the subjects can be
observed by full-time staff. These clinics are often run by a CRO which specialises in these studies. At a
participating site, one or more research assistants often nurses do most of the work in conducting the clinical
trial. Marketing[ edit ] Janet Yang uses the Interactional Justice Model to test the effects of willingness to talk
with a doctor and clinical trial enrollment. The reasoning behind this discovery may be patients are happy with
their current care. Another reason for the negative relationship between perceived fairness and clinical trial
enrollment is the lack of independence from the care provider. Results found that there is a positive
relationship between a lack of willingness to talk with their doctor and clinical trial enrollment. Patients who
are less likely to talk about clinical trials are more willing to use other sources of information to gain a better
insight of alternative treatments. Clinical trial enrollment should be motivated to utilize websites and
television advertising to inform the public about clinical trial enrollment. Information technology[ edit ] The
last decade has seen a proliferation of information technology use in the planning and conduct of clinical
trials. Clinical trial management systems are often used by research sponsors or CROs to help plan and
manage the operational aspects of a clinical trial, particularly with respect to investigational sites. Advanced
analytics for identifying researchers and research sites with expertise in a given area utilize public and private
information about ongoing research. Interactive voice response systems are used by sites to register the
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enrollment of patients using a phone and to allocate patients to a particular treatment arm although phones are
being increasingly replaced with web-based IWRS tools which are sometimes part of the EDC system. While
patient-reported outcome were often paper based in the past, measurements are increasingly being collected
using web portals or hand-held ePRO or eDiary devices, sometimes wireless. Access to many of these
applications are increasingly aggregated in web-based clinical trial portals. This technology provides many
more data points and is far more convenient for patients, because they have fewer visits to trial sites. Clinical
research ethics and Clinical trials publication Clinical trials are closely supervised by appropriate regulatory
authorities. All studies involving a medical or therapeutic intervention on patients must be approved by a
supervising ethics committee before permission is granted to run the trial. The local ethics committee has
discretion on how it will supervise noninterventional studies observational studies or those using already
collected data. To be ethical, researchers must obtain the full and informed consent of participating human
subjects. In California , the state has prioritized the individuals who can serve as the legally authorized
representative. The International Conference of Harmonisation Guidelines for Good Clinical Practice is a set
of standards used internationally for the conduct of clinical trials. The guidelines aim to ensure the "rights,
safety and well being of trial subjects are protected". The notion of informed consent of participating human
subjects exists in many countries all over the world, but its precise definition may still vary. In compassionate
use trials the latter becomes a particularly difficult problem. The final objective is to serve the community of
patients or future patients in a best-possible and most responsible way. See also Expanded access. However, it
may be hard to turn this objective into a well-defined, quantified, objective function. In some cases this can be
done, however, for instance, for questions of when to stop sequential treatments see Odds algorithm , and then
quantified methods may play an important role. Additional ethical concerns are present when conducting
clinical trials on children pediatrics , and in emergency or epidemic situations.
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5: Clinical study design - Wikipedia
Introduction. There are several types of clinical trial design. These can be classified as follows: according to the method
used to allocate participants into treatment or control groups (non-randomised or randomised controlled trials).

Get Started What types of trials are there? Comparative studies and Open Label studies are the two groups of
clinical trials. The following will detail the differences between the two types of trials, as well as explain what
each type of trial involves. In addition, below you will learn more about the four phases of clinical trials â€”
Phase I, II, III and IV â€” that new drugs and treatments go through before entering the market. Comparative
Clinical Research Trials Comparative, also known as controlled, clinical trials involve one group of patients
who receive the new drug and a control group who receives a placebo or gold standard treatment. A placebo is
an injection, infusion or pill that seems identical to the new treatment, but is actually inactive. Comparative
studies are typically conducted as double-blind trials, where neither the physician nor the patient knows which
group is receiving the new drug. Double-blind trials help to eliminate any biased results. Open Label Clinical
Research Trials Open Label clinical trials do not attempt to disguise the new drug or treatment, meaning that
no standard treatment or placebo is utilized. This leans towards bias, as both the patient and the physician are
aware of which groups are receiving what type of treatment. These phases are all separate and individual
clinical studies. In more detail, the four clinical trial phases are: Phase I Clinical Trials: The first phase
involves testing new drugs or treatments for safety, efficacy and dosage on healthy volunteers on an in-patient
basis. Phase II Clinical Trials: Read more about Phase II studies that further evaluate safety, efficacy and
toxicity of new drugs and treatments on patients afflicted with the targeted condition. Click here to find out
more about Phase III trials, which definitively assess the efficacy of new drugs on large groups of patients in
multicenter trials. Phase IV Clinical Trials: Educate yourself about the last stage of clinical trials, where
post-marketing testing is done to further evaluate the benefits and risks of the new drug or treatment. The
Most Common Questions:
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The choice of an appropriate study design depends on a number of considerations, including: Because the
choice of a study design for any particular trial will depend on these and other factors, no general prescription
can be offered for the design of clinical trials. However, certain key issues are raised when randomized clinical
trials RCTs with adequate statistical power are not feasible and when studies with smaller populations must be
considered. The utility of such studies may be diminished, but not completely lost, and in other ways may be
enhanced. To understand what is lost or gained in the design and conduct of studies with very small numbers
of participants, it is important to first consider the basic tenets of clinical trial design Box Important Concepts
in Clinical Trial Design. Does the trial measure efficacy or effectiveness? In general, the more controlled the
trial, the stronger is the evidence. The study designs for clinical trials can take several forms, most of which
are based on an assumption of accessible sample populations. Clinical trials of efficacy ask whether the
experimental treatment works under ideal conditions. In contrast, clinical trials of effectiveness ask whether
the experimental treatment works under ordinary circumstances. Often, trials of efficacy are not as sensitive to
issues of access to care, the generalizability of the results from a study with highly selective sample of patients
and physicians, and the level of adherence to treatment regimens. Thus, when a trial of efficacy is done with a
small sample of patients, it is not clear whether the experimental intervention will be effective when a broader
range of providers and patients use the intervention. On the other hand, trials of effectiveness can be
problematic if they produce a negative result, in which case it will be unclear whether the experimental
intervention would fail under any circumstances. Thus, the issue of what is preferred in a small clinical
studyâ€”a trial of efficacy or effectivenessâ€”is an important consideration. Its review and approval processes
affect the design and conduct of most new clinical trials. Preclinical testing of an experimental intervention is
performed before investigators initiate a clinical trial. These studies are carried out in the laboratory and in
studies with animals to provide preliminary evidence that the experimental intervention will be safe and
effective for humans. FDA requires preclinical testing before clinical trials can be started. Safety information
from preclinical testing is used to support a request to FDA to begin testing the experimental intervention in
studies with humans. Clinical trials are usually classified into four phases. Phase I trials are the earliest-stage
clinical trials used to study an experimental drug in humans, are typically small less than participants , and are
often used to determine the toxicity and maximum safe dose of a new drug. Such studies also usually test
various doses of the drug to obtain an indication of the appropriate dose to be used in later studies. Phase I
trials are commonly conducted with nondiseased individuals healthy volunteers. Some phase I trials, for
example, those of studies of treatments for cancer, are performed with individuals with advanced disease who
have failed all other standard treatments Heyd and Carlin, Phase II trials are often aimed at gathering
preliminary data on whether a drug has clinical efficacy and usually involve to participants. Frequently, phase
II trials are used to determine the efficacy and safety of an intervention in participants with the disease for
which a new intervention is being developed. Phase III trials are advanced-stage clinical trials designed to
show conclusively how well a drug works. Phase III trials are usually larger, frequently multi-institutional
studies, and typically involve from a hundred to thousands of participants. They are comparative in nature,
with participants usually assigned by chance to at least two arms, one of which serves as a control or a
reference arm and one or more of which involve new interventions. Phase III trials generally measure whether
a new intervention extends survival, or improves the health of participants receiving the intervention and has
fewer side effects. Some phase II and phase III trials are designed as pivotal trials sometimes also called
confirmatory trials , which are adequately controlled trials in which the hypotheses are stated in advance and
evaluated. The goal of a pivotal trial is to attempt to eliminate systematic biases and increase the statistical
power of a trial. Pivotal trials are intended to provide firm evidence of safety and efficacy. Occasionally, FDA
requires phase IV trials, usually performed after a new drug or biologic has been approved for use. These trials
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are post-marketing surveillance studies aimed at obtaining additional information about the risks, benefits, and
optimal use of an intervention. For example, a phase IV trial may be required by FDA to study the effects of
an intervention in a new patient population or for a stage of disease different from that for which it was
originally tested. Phase IV trials are also used to assess the long-term effects of an intervention and to reveal
rare but serious side effects. One criticism of the classification of clinical trials presented above is that it
focuses on the requirements for the regulation of pharmaceuticals, leaving out the many other medical
products that FDA regulates. For example, new heart valves are evaluated by FDA on the basis of their ability
to meet predetermined operating performance characteristics. Another device is the intraocular lens whose
performance must be satisfied in a prespecified grid. Medical device studies, however, rely on a great deal of
information about the behavior of the control group that often cannot be obtained or that is very difficult to
obtain in small clinical trials because of the small number or lack of control participants. A much more
inclusive and general approach that subsumes the four phases of clinical trials is put forth by Piantadosi , who
defines the four phases as 1 early-development studies testing the treatment mechanism , 2
middle-development studies treatment tolerability , 3 comparative pivotal, confirmatory studies, and 4
late-development studies extended safety or postmarketing studies. This approach is more inclusive than trials
of pharmaceuticals; it includes trials of vaccines, biological and gene therapies, screening devices, medical
devices, and surgical interventions. The ethical conduct of a clinical study of the benefits of an intervention
requires that it begin in a state of equipoise. Equipoise is defined as the point at which a rational, informed
personâ€”whether patient, provider, or researcherâ€”has no preference between two or more available
treatments Freedman, ; Lilford and Jackson, When used in the context of research, equipoise describes a state
of genuine uncertainty about whether the experimental intervention offers greater benefit or harm than the
control intervention. Equipoise is advocated as a means of achieving high scientific and ethical standards in
randomized trials Alderson, True equipoise might be more of a challenge in small clinical trials, because the
degree of uncertainty might be diminished by the nature of the disorder, the lack of real choices for treatment,
or insufficient data to make a judgment about the risks of one treatment arm over another. A primary purpose
of many clinical trials is evaluation of the efficacy of an experimental intervention. In a well-designed trial, the
data that are collected and the observations that are made will eventually be used to overturn the equipoise. At
the end of a trial, when it is determined whether an experimental intervention has efficacy, the state of clinical
equipoise has been eliminated. Central principles in proving efficacy, and thereby eliminating equipoise, are
avoiding bias and establishing statistical significance. This is ideally done through the use of controls,
randomization, blinding of the study, credible and validated outcomes responsive to small changes, and a
sufficient sample size. In some trials, including small clinical studies, the elimination of equipoise in such a
straightforward manner might be difficult. Instead, estimation of a treatment effect as precisely as necessary
may be sufficient to distinguish the effect from zero. It is a more nuanced approach, but one that should be
considered in the study design. Adherence to an ethical process, whereby risks are minimized and voluntary
informed consent is obtained, is essential to any research involving humans and may be particularly acute in
small clinical trials, in which the sample population might be easily identified and potentially more vulnerable.
Study designs that incorporate an ethical process may help in reducing concerns about some of problems in
design and interpretation that naturally accompany small clinical trials. Reducing Bias Bias in clinical trials is
the potential of any aspects of the design, conduct, analysis, or interpretation of the results of a trial to lead to
conclusions about the effects of an intervention that are systematically different from the truth Pocock, It is
both a scientific and an ethical issue. It is relatively easy to identify potential sources of bias in clinical trials,
but investigators have a limited ability to effectively remove the effects of bias. It is often difficult to even
determine the net direction and effect of bias on the study results. Randomization and masking blinding are the
two techniques generally used to minimize bias and to maximize the probability that the test intervention and
control groups are similar at the start of the study and are treated similarly throughout its course Pocock,
Clinical trials with randomized controls and with blinding, when practical and appropriate, represent the
standard for the evaluation of therapeutic interventions. Improper randomization or imperfect masking may
result in bias. However, bias may work in any direction Hauck and Anderson, In addition, the data for
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participants who withdraw or are lost from the trial can bias the results. Alternative Types of Control Groups
A control group in a clinical trial is a group of individuals used as a comparison for a group of participants
who receive the experimental treatment. The main purpose of a control group is to permit investigators to
determine whether an observed effect is truly caused by the experimental intervention being tested or by other
factors, such as the natural progression of the disease, observer or participant expectations, or other treatments
Pocock, The experience of the control group lets the investigator know what would have happened to study
participants if they had not received the test intervention or what would have happened with a different
treatment known to be effective. Thus, the control group serves as a baseline. There are numerous types of
control groups, some of which can be used in small clinical trials. FDA classifies clinical trial control groups
into five types: Each type of control group has its strengths and weaknesses, depending on the scientific
question being asked, the intervention being tested, and the group of participants involved. In a trial with
placebo concurrent controls, the experimental intervention is compared with intervention with a placebo.
Participants are randomized to receive either the new intervention or a placebo. Most placebo-controlled trials
are also double blind, so that neither the participants nor the physician, investigator, or evaluator knows who is
assigned to the placebo group and who will receive the experimental intervention. Placebo-controlled trials
also allow a distinction between adverse events due to the intervention and those due to the underlying disease
or other potential interference, if they occur sufficiently frequently to be detected with the available sample
size. It is generally accepted that a placebo-controlled trial would not be ethical if an established, effective
treatment that is known to prevent serious harm, such as death or irreversible injury, is available for the
condition being studied World Medical Association , There may be some exceptions, however, such as cases
in which the established, effective treatment does not work in certain populations or it has such adverse effects
that patients refuse therapy. The most recent version of the Declaration of Helsinki October [World Medical
Association, ] argues that use of a placebo is unethical regardless of the lack of severity of the condition and
regardless of whether the best possible treatment is available in the setting or location in which the trial is
being conducted. The benefits, risks, burdens, and effectiveness of a new method should be tested against
those of the best current prophylactic, diagnostic, and therapeutic methods. At present, many U. The
arguments are complex and need additional discussion and time before a consensus can be achieved if this
new direction or another one similar to it is to replace the previous recommendation. Although placebos are
still the most common control used in pharmaceutical trials, it is increasingly common to compare an
experimental intervention with an existing established, effective treatment. Active-treatment concurrent
control trials are extremely useful in cases in which it would not be ethical to give participants a placebo
because doing so would pose undue risk to their health or well being. In an active-control study, participants
are randomly assigned to the experimental intervention or to an alternative therapy, the active-control
treatment. Such trials are usually double blind, but this is not always possible. For example, many oncology
studies are considered impossible to blind because of different regimens, different routes of administration,
and different toxicities Heyd and Carlin, Despite the best intentions, some treatments have unintended effects
that are so specific that their occurrence will inevitably identify the treatment received to both the patient and
the medical staff. It is particularly important to do everything possible to have blinded interpretation of
outcome variables or critical endpoints when the type of treatment is obvious. In a study in which an active
control is used, it may be difficult to determine whether any of the treatments has an effect unless the effects
of the treatments are obvious or a placebo control is included, or a placebo-controlled trial has previously
demonstrated the efficacy of the active control. Active treatment-controlled trials can take two forms:
Equivalence trials are designed to show that the new intervention is as effective or nearly as effective as the
established effective treatment. For diseases for which an established, effective treatment is available and in
use, a common design randomizes participants to receive either an experimental intervention or the
established, effective treatment. It is not scientifically possible to prove that two different interventions are
exactly equivalent, only that they are nearly equivalent. In a trial with no-treatment concurrent controls, a
group receiving the experimental intervention is compared with a group not receiving the treatment or
placebo. The randomized no-treatment control trial is similar to the placebo-controlled trial.
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The most common clinical trial design is the parallel-group design, in which participants are randomized to one of two or
more arms (Pocock, ). These arms include the new intervention under investigation and one or more control arms, such
as a placebo control or an active control.

Phases of trials Medical research studies involving people are called clinical trials. They are divided into
different stages, called phases. The earliest phase trials may look at whether a drug is safe or the side effects it
causes. A later phase trial aims to test whether a new treatment is better than existing treatments. We have
more information about the phases of trials. Pilot studies and feasibility studies Pilot studies and feasibility
studies can be run before a large trial takes place. If a researcher wants to run a trial, they may carry out a
feasibility study first. This is designed to see if the main study can be done. Feasibility studies look at a
number of important things to do with the main study, such as working out Whether people would be willing
to be put into groups at random randomisation If medical staff are likely to recruit for the main study Whether
people are likely to do everything they need to do, such as filling in questionnaires or going to extra study
appointments How long the main study would take altogether Feasibility studies do not aim to answer the
research question itself. A pilot study is a small scale version of the main study. Pilot studies help to test that
all the main parts of the study work together. Unlike feasibility studies, pilot studies may also help answer the
research question. Sometimes the pilot study forms the first part of the main study, and the research team use
data from the pilot study when they analyse the results of the main study. In other cases, data from the pilot
study may be analysed but not used in the main study results. Screening trials Screening means testing people
for a particular cancer. Screening trials can be for the general population. Or they can be for a group of people
who have a higher than normal risk of developing a disease. The aim is to pick up cancers early, before they
have started to cause symptoms. Researchers may plan screening trials to see if new tests are reliable enough
to detect particular types of cancer. An example is a trial looking at using a new test to pick up bowel cancer
early. Prevention trials Prevention trials see whether a particular treatment can prevent cancer developing. The
aim of this trial was to see if a drug called anastrozole could prevent breast cancer developing in post
menopausal women who were at a high risk of getting it. It found that the drug did reduce the risk of
developing breast cancer in these women. Trials looking at causes and patterns of disease The study of causes
and patterns of disease is called epidemiology. So an epidemiological study looks at whether a particular
factor causes cancer or not. Most epidemiological studies are observational studies. A cohort study follows the
group over a period of time. This type of study may look at the experiences of people having a certain type of
treatment. Cohort studies can also look for risk factors. A research team recruits a number of people who do
not have cancer. They then collect detailed information on all the people taking part for a number of years.
They then look to see whether the people who developed cancer were exposed to particular factors. This study
recruited many thousands of people from across Europe in the mid to late s. The researchers are collecting data
on several factors including what the group eat and drink. We already have some results. In time, the study
will tell us more about what aspects of our diet can cause or prevent cancer. Another example is the British
Doctors Study of the s. This was the first study to show a link between smoking and lung cancer. The results
showed that many more doctors who smoked went on to develop lung cancer than those who did not smoke.
Cohort studies are very useful ways of finding out more about risk factors. But they are expensive and time
consuming. Case control studies Case control studies work the opposite way to cohort studies. They then look
back to see how many people in each group were exposed to a certain risk factor. To make the results as
reliable as possible, the researchers may try to match cases and controls for a variety of general factors, such
as age and gender. You can then look at how many people in each group smoke to see if there is a link
between smoking and lung cancer. But the results may be less reliable. The research team often has to rely on
people thinking back and remembering whether they were exposed to a certain risk factor or not. But people
may not remember accurately and this can affect the results. Another issue is the difference between
association and cause. For example, a case control study may show that people with a lower income are more
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likely to develop cancer. It may mean that they have a poor diet or are more likely to smoke. Cross sectional
studies Cross sectional studies are carried out at one point in time, or over a short period of time. They find out
who has been exposed to a risk factor and who has developed cancer, and see if there is a link. Cross sectional
studies are quicker and cheaper to do. But the results can be less useful. This is partly because cancers usually
develop over many years. Some of the people recorded as not having cancer may go on to get it in the future.
Sometimes researchers do a cross sectional study first to find a possible link. Then they go on to do a case
control or cohort study to look at the issue in more detail. Sequential trials In this type of trial, results are
worked out as you go along, rather than after the whole study closes. You are treated one by one sequentially ,
in one of several groups. Neither you nor your doctor will be able to decide which group you are in. Each
group has the same treatment, but in different doses or in different ways. The first person has their treatment in
group 1. The next person has their treatment in group 2, and so on. When all the groups have treated their first
patient, they are filled again, one by one. This carries on until researchers can either see which group has the
best results, or that there will not be any difference. Sequential trials can show results earlier than other trials,
so need fewer people to take part.
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initiation without undermining validity and integrity of trial www.enganchecubano.comm Information Design â€¢ interim
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In order from strongest to weakest empirical evidence inherent to the design when properly executed. The
hallmark of the experimental study is that the allocation or assignment of individuals is under control of
investigator and thus can be randomized. The key is that the investigator controls the assignment of the
exposure or of the treatment but otherwise symmetry of potential unknown confounders is maintained through
randomization. Properly executed experimental studies provide the strongest empirical evidence. The
randomization also provides a better foundation for statistical procedures than do observational studies. A
prospective, analytical, experimental study using primary data generated in the clinical environment.
Individuals similar at the beginning are randomly allocated to two or more treatment groups and the outcomes
the groups are compared after sufficient follow-up time. Properly executed, the RCT is the strongest evidence
of the clinical efficacy of preventive and therapeutic procedures in the clinical setting. Randomized
Cross-Over Clinical Trial: Individuals with a chronic condition are randomly allocated to one of two treatment
groups, and, after a sufficient treatment period and often a washout period, are switched to the other treatment
for the same period. This design is susceptible to bias if carry over effects from the first treatment occur. An
important variant is the "N of One" clinical trial in which alternative treatments for a chronically affected
individual are administered in a random sequence and the individual is observed in a double blind fashion to
determine which treatment is the best. Randomized Controlled Laboratory Study: A prospective, analytical,
experimental study using primary data generated in the laboratory environment. Laboratory studies are very
powerful tools for doing basic research because all extraneous factors other than those of interest can be
controlled or accounted for e. However, this control of other factors is also the weakness of this type of study.
Animals in the clinical environment have a wide range of all these controlled factors as well as others that are
unknown. If any interactions occur between these factors and the outcome of interest, which is usually the
case, the laboratory results are not directly applicable to the clinical setting unless the impact of these
interactions are also investigated. The allocation or assignment of factors is not under control of investigator.
In an observational study, the combinations are self-selected or are "experiments of nature". For those
questions where it would be unethical to assign factors, investigators are limited to observational studies.
Observational studies provide weaker empirical evidence than do experimental studies because of the potential
for large confounding biases to be present when there is an unknown association between a factor and an
outcome. The symmetry of unknown confounders cannot be maintained. The greatest value of these types of
studies e. Cohort Incidence, Longitudinal Study Study: A prospective, analytical, observational study, based
on data, usually primary, from a follow-up period of a group in which some have had, have or will have the
exposure of interest, to determine the association between that exposure and an outcome. Cohort studies are
susceptible to bias by differential loss to follow-up, the lack of control over risk assignment and thus
confounder symmetry, and the potential for zero time bias when the cohort is assembled. Because of their
prospective nature, cohort studies are stronger than case-control studies when well executed but they also are
more expensive. Because of their observational nature, cohort studies do not provide empirical evidence that is
as strong as that provided by properly executed randomized controlled clinical trials. A retrospective,
analytical, observational study often based on secondary data in which the proportion of cases with a potential
risk factor are compared to the proportion of controls individuals without the disease with the same risk factor.
The common association measure for a case-control study is the odds ratio. These studies are commonly used
for initial, inexpensive evaluation of risk factors and are particularly useful for rare conditions or for risk
factors with long induction periods. Unfortunately, due to the potential for many forms of bias in this study
type, case control studies provide relatively weak empirical evidence even when properly executed. An
observational analytical study based on aggregated secondary data. Aggregate data on risk factors and disease
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prevalence from different population groups is compared to identify associations. Because all data are
aggregate at the group level, relationships at the individual level cannot be empirically determined but are
rather inferred from the group level. Thus, because of the likelihood of an ecologic fallacy, this type of study
provides weak empirical evidence. Cross-Sectional Prevalence Study Study: A descriptive study of the
relationship between diseases and other factors at one point in time usually in a defined population. Cross
sectional studies lack any information on timing of exposure and outcome relationships and include only
prevalent cases. A descriptive, observational study of a series of cases, typically describing the manifestations,
clinical course, and prognosis of a condition. A case series provides weak empirical evidence because of the
lack of comparability unless the findings are dramatically different from expectations. Case series are best
used as a source of hypotheses for investigation by stronger study designs, leading some to suggest that the
case series should be regarded as clinicians talking to researchers. Unfortunately, the case series is the most
common study type in the clinical literature. A description of a single case, typically describing the
manifestations, clinical course, and prognosis of that case. Due to the wide range of natural biologic variability
in these aspects, a single case report provides little empirical evidence to the clinician. They do describe how
others diagnosed and treated the condition and what the clinical outcome was. Truth External Validity
Generalizability: Truth beyond a study. Whether or not the study is generalizable to the population of interest
to the reader is a question only the reader can answer. External validity can occur only if the study is first
internally valid. Truth within a study. A study is internally valid if the study conclusions represent the truth for
the individuals studied because the results were not likely due to the effects of chance, bias, or confounding
because the study design, execution, and analysis were correct. The statistical assessment of the effects of
chance is meaningless if sufficient bias has occurred to invalidate the study. All studies are flawed to some
degree. The crucial question that the reader must answer is whether or not these problems were great enough
that the study results are more likely due to the flaws than the hypothesis under investigation. In a study, the
principle of keeping all things between groups similar except for the treatment of interest. This means that the
same instrument is used to measure each individual in each group, the observers know the same things about
all individuals in all groups, randomization is used to obtain a similar allocation of individuals to each group,
the groups are followed at the same time, Confounding is the distortion of the effect of one risk factor by the
presence of another. Confounding occurs when another risk factor for a disease is also associated with the risk
factor being studied but acts separately. Age, breed, gender and production levels are often confounding risk
factors because animals with different values of these are often at different risk of disease. As a result of the
association between the study and confounding risk factor, the confounder is not distributed randomly
between the group with the study risk factor and the control group without the study factor. Confounding can
be controlled by restriction, by matching on the confounding variable or by including it in the statistical
analysis. Any process or effect at any stage of a study from its design to its execution to the application of
information from the study, that produces results or conclusions that differ systematically from the truth. Bias
can be reduced only by proper study design and execution and not by increasing sample size which only
increases precision by reducing the opportunity for random chance deviation from the truth. Almost all studies
have bias, but to varying degrees. The critical question is whether or not the results could be due in large part
to bias, thus making the conclusions invalid. Observational study designs are inherently more susceptible to
bias than are experimental study designs. Systematic error due to the failure to account for the effect of one or
more variables that are related to both the causal factor being studied and the outcome and are not distributed
the same between the groups being studied. The different distribution of these "lurking" variables between
groups alters the apparent relationship between the factor of interest and the outcome. Confounding can be
accounted for if the confounding variables are measured and are included in the statistical models of the
cause-effect relationships. Ecological Aggregation Bias Fallacy: Systematic error that occurs when an
association observed between variables representing group averages is mistakenly taken to represent the actual
association that exists between these variables for individuals. This bias occurs when the nature of the
association at the individual level is different from the association observed at the group level. Data
aggregated from individuals e. Systematic error that occurs when, because of the lack of blinding or related
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reasons such as diagnostic suspicion, the measurement methods instrument, or observer of instrument are
consistently different between groups in the study. The bias that occurs when the presence of a disease is
detected earlier during its latent period by screening tests but the course of the disease is not be changed by
earlier intervention. Because the survival after screening detection is longer than survival after detection of
clinical signs, ineffective interventions appear to be effective unless they are compared appropriately in
clinical trials. Systematic errors of interpretation made during inference by the user or reader of clinical
information papers, test results, Such biases are due to clinical experience, tradition, credentials, prejudice and
human nature. The human tendency is to accept information that supports pre-conceived opinions and to reject
or trivialize that which does not support preconceived opinions or that which one does not understand.
Systematic error that occurs when, because of design and execution errors in sampling, selection, or allocation
methods, the study comparisons are between groups that differ with respect to the outcome of interest for
reasons other than those under study. The bias that occurs in a prospective study when individuals are found
and enrolled in such a fashion that unintended systematic differences occur between groups at the beginning of
the study stage of disease, confounder distribution. Cohort studies are susceptible to zero-time bias if the
cohort is not assembled properly. Opportunities for bias are equivalent in all study groups, which biases the
outcome measure of the study toward the null of no difference between the groups. Opportunities for bias are
different in different study groups, which biases the outcome measure of the study in unknown ways.
Case-control studies are highly susceptible to this form of bias between the case and control groups. Study
Objective, Direction and Timing: The objective of an analytic study is to make causal inferences about the
nature of hypothesized relationships between risk factors and outcomes. Statistical procedures are used to
determine if a relationship was likely to have occurred by chance alone. Analytic studies usually compare two
or more groups, such as case-control studies, cohort studies, randomized controlled clinical trials, and
laboratory studies. The objective of a descriptive study is to describe the distribution of variables in a group.
Statistics serve only to describe the precision of those measurements or to make statistical inferences about the
values in the population from which the sample was taken. Comparison is between two groups experiencing
the risk factor or the treatment at the same time. Contemporary comparison has the major advantages that
symmetry of unknown risk factors for the condition that change over time is maintained and that measurement
procedures can be performed as similarly as possible on both groups. Comparison is of the same group or
between groups at different times that are not experiencing the risk factor or the treatment at the same time.
Historical comparison is often used to allow a group to serve as its own historical control or is done implicitly
when a group is compared to expected standards of performance. It is very susceptible to bias by changes over
time in uncontrollable, confounding risk factors, such as differences in climate, management practices and
nutrition. Bias due to differences in measuring procedures over time may also account for observed
differences.
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Clinical study design is the formulation of trials and experiments, as well as observational studies in medical, clinical and
other types of research (e.g., epidemiological) involving human beings.

This article has been cited by other articles in PMC. Abstract New drug development is a time-consuming and
expensive process. Recently, there has been stagnation in the development of novel compounds. Moreover, the
attrition rate in clinical research is also on the rise. Fearing more stagnation, the Food and Drug
Administration released the critical path initiative in and critical path opportunity list in thus highlighting the
need of advancing innovative trial designs. One of the innovations suggested was the adaptive designed
clinical trials, a method promoting introduction of pre-specified modifications in the design or statistical
procedures of an on-going trial depending on the data generated from the concerned trial thus making a trial
more flexible. The adaptive design trials are proposed to boost clinical research by cutting on the cost and time
factor. Although the concept of adaptive designed clinical trials is round-the-corner for the last 40 years, there
is still lack of uniformity and understanding on this issue. This review highlights important adaptive designed
methodologies besides covering the regulatory positions on this issue. Adaptation, clinical trials, innovations,
statistical analysis Introduction Developing a new medicine is an expensive and time-consuming process. In
the past several decades, it is recognized that increasing spending of biomedical research does not reflect an
increase of the success rate of pharmaceutical development. Moreover, the pharmaceutical industry is
gradually coming to realize that the classically structured clinical trial does not offer enough flexibility to
make use of continuously emerging knowledge that is generated as the trial progresses. The modification and
adaptations have to be pre-planned and should be based on data collected from the study itself. Changes in the
study design occurring after an interim analysis of unblinded study data and those that were not prospectively
planned are not within the scope of this guidance. Moreover, study design aspects that are revised based on
information obtained entirely from sources outside of the specific study are not considered adaptive design,
irrespective of the fact whether such adaptations were planned prospectively or occurred as a response to
unanticipated external events. However, prospective study revisions based on information obtained from both
a study-external and a study-internal source are considered adaptive designs. Trial procedures may be the
eligibility criteria, study dose, treatment duration, study endpoints, laboratory testing procedures, diagnostic
procedures, criteria for evaluation and assessment of clinical responses. The concept of adaptive design can be
traced back to the s, when the adaptive randomization procedures and a class of designs for sequential clinical
trials were introduced. This has given rise to a whole family of CRM designs. Allocation rule defines how the
subjects will be allocated to different arms in a trial and comprises response-adaptive randomization and
covariate adaptive allocation. Sampling rule defines how many subjects will be sampled at the next stage and
consists of sample size re-estimation design both blinded and unblinded and drop-the-loser design. Stopping
rule defines when to stop the trial and consists of group sequential design and adaptive treatment-switching
design. Decision rule comprises changes not covered under the other three categories and consists of
hypothesis-adaptive design and change the primary end-point or statistical method or patient population
design. The purpose is to increase the probability of success. If there is one instance of limiting toxicity in the
first group, three more patients are added at the same dose. If two or all three in any cohort show dose-limiting
toxicity, the next lower dose is declared to be the maximum tolerated. One should not start with a small
number of subjects initially and then do a sample size re-estimation at interim analysis, least one may miss the
clinically meaningful difference of the ongoing trial. Thus, standard methods for sample size re-estimation
based on the observed difference with a limited number of subjects may be biased and misleading. Based on
the findings of the interim analysis, additional treatment arms can also be added at this stage. Typically,
drop-the-loser design is a two-stage design. At the end of the first stage, the inferior arms will be dropped
based on some pre-specified criteria. The winners will then proceed to the next stage.
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