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Lab Sample Storage
and Clinical Trials

Lab sample storage for clinical trials is
maybe one of the areas, which clinical trials
teams neglect. However, often inadequate
storage could result in audit findings.
Unless the clinical trial requires lab samples
to be sent to Central Lab for analysis the
same day, usually the lab samples are stored
in local facility.
What are the common issues with lab sample
storage?

▪ Extensive storage – sometimes lab samples
are stored longer than lab manual
recommendations. It is desirable lab
samples to be sent on a regular basis
to Central Lab to avoid compromising
samples.
▪ Back-up samples – often studies require
back-up samples to be kept locally,
however it is common that these
samples are missed or misplaced.
How to avoid lab storage issues?

▪ Inadequate labeling – if the lab samples
are not labeled correctly, they can be
mixed up during the storage. This
could
compromise
significant
amount of lab sample data.
▪ Lack of temperature monitoring – this is a
common issue. Lab fridges used to
store lab samples should have
temperature
monitoring
and
temperature deviations should be
reported to the Sponsor. Clinical
trials team should have back-up plan
in case of fridge faults.
▪ Samples stored at wrong temperature –
always check you lab manual to
assure the samples are stored at
correct temperature and data is not
compromised.
▪ Lab fridges used to store different
materials – this is another common
issue. Ideally lab fridges should be
used only for clinical trials samples,
however if this is not possible,
shelves with samples should be
clearly marked.

▪ Make sure you have procedure for clinical
trials lab sample storage and
contingency plan in case of faults.
▪ Make sure you have adequate temperature
monitoring system and readings are
taken regularly.
▪ Keep samples from different patients and
clinical trials clearly labeled and
separated.
▪ Send samples to Central Lab regularly and
check if your back-up samples are
properly labeled.

“However, often
inadequate storage
could result in audit
findings.”
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On Site Clinical Trials Drugs
Monitoring
If you are a pharmacist working on clinical
trials you are probably well aware of the
clinical trials drugs temperature monitoring
requirements.
If you work only with medications that
require storage at room temperature (15-30
C), you are one of the few lucky ones. Unless
you are in a desert with extreme high
temperatures (above 30 C) or in a very cold
location (below 15 C) you will not have
significant
issues
to
maintain
the
temperature.
Unfortunately in many cases clinical trials
drugs require storage at lower temperatures
(2-8 C). And in this case monitoring drug
storage temperature during the study is
critical. In general, clinical trials drugs
temperature monitoring of refrigerated
medications is done in special fridges with
temperature devices, which are connected to
alarm system in case the temperature goes
out of range. If there are temperature
deviations, pharmacy team will report it to
the Sponsor and quarantine the stock until
they receive approval or rejection of the
drugs.
However, this is just the tip of the iceberg. In
reality there are other steps that require
temperature monitoring and very often the
clinical trials teams miss these cases.

“When do you need to
monitor clinical trials drugs
temperature?”

•

Transportation to external facility –
Majority of the hospitals uses external
facilities for aseptic units for drug
preparation. These units are used to
prepare cytotoxic drugs. If such facility
is used, pharmacy team has to monitor
the temperature during transition
between the main pharmacy and
external facility.

•

Storage at department fridges – In lots
of clinical trials the teams use
department fridges to store drugs,
which are dispensed by the pharmacy
and have to be administrated to the
patients. It is very common issue that
these department fridges are used for
storage of different supplies and not
always monitored. If you use
department fridge, you need to make
sure the temperature is monitored
regularly and temperature deviations
reported to the Sponsor.

•

Preparation process – Although these
are rear occasions, sometimes protocols
specify
very
short
preparation
timelines. In these cases pharmacy
team has to create a local Standard
Operating Procedure to explain how
they
will
handle
temperature
monitoring during preparation.

Before starting a new clinical trial the teams
have to establish clear temperature monitoring
process and make sure there are no exceptions
from
this
process.
Inadequate
drug
temperature monitoring could put at risk
patients’ safety.
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Changes in European
GCP guidelines and
how they will affect
the hospitals?

European Medicine Agency has started reviewing the
GCP guide with the idea to adopt it to the changes in
the modern world, including new technologies,
changes in business models, new concepts of data
collection and access.

The positive aspect is that this approach will
reduce unnecessary monitoring visits for studies in
follow up with no patients on treatment and give
more time to the site staff to concentrate on
recruiting studies.

How these changes will affect the hospitals working on
clinical trials?

3) When significant noncompliance is discovered,
the sponsor should perform a root cause analysis
and implement appropriate corrective and
preventive actions. If required by applicable law or
regulation the sponsor should inform the
regulatory authority(ies) when the noncompliance
is a serious breach of the trial protocol or GCP.

1) The investigator is responsible for supervising any
individual or party to whom the investigator
delegates study tasks conducted at the trial site. If the
investigator/institution retains the services of any
party to perform study tasks they should ensure this
party is qualified to perform those study tasks and
should implement procedures to ensure the integrity
of the study tasks performed and any data generated.
This amendment would give the investigators more
responsibility in managing the clinical trial locally by
requesting them to supervise satellite sites,
recruitment centres, outsourced facilities (labs,
radiology, etc). This undoubtedly will reflect on
investigators time commitment to clinical trials and
the level of their involvement. However, increased
responsibilities in supervising third parties may not
be every investigator’ cup of coffee, considering their
high workload and the limited time they can spend
with their patients.
2) The sponsor should develop a systematic,
prioritized, risk-based approach to monitoring
clinical trials. The flexibility in the extent and nature
of monitoring described in this section is intended to
permit varied approaches that improve the
effectiveness and efficiency of monitoring. A
combination of on site and centralized monitoring
activities may be appropriate. The sponsor should
document the rationale for the chosen monitoring
strategy (e.g. in the monitoring plan).
The implementation of risk-based monitoring is
coming shortly after FDA guidance for risk-based
approach in clinical trials and it is not surprising.
However, this would mean that hospitals running
clinical trials will need to allocate more resources to
assure data integrity and quality.

UK was one of the first countries to implement
serious breaches reporting. Serious breach is a
protocol violation which could affect patients’
safety, study data quality and integrity. In UK
serious breaches are reported to MHRA within 7
days. Now EMA is implementing serious breaches
to all clinical trials, which means that any
prolonged noncompliance or serious issues at the
site will be reported to regulatory agencies and
could trigger more frequent inspections.
What is not included in the current GCP update?
Electronic informed consent process guidance –
Unfortunately electronic consent process is not
discussed in the GCP amendment. With the
implementation of new technologies there are
varieties of mobile applications (like Apple’s
Research Kit), which offer electronic consent
process and a guidance from EMA on this topic
would be very helpful. Electronic consent process
could give more flexibility to the sites to discuss
studies and consent patients without face to face
appointment. This form of consent will be also
welcome by the patients and may improve
participation rates.
GCP guide is still under development and EMA is
accepting feedback from general public. Maybe this
is the chance to all hospitals in Europe to get more
involved in the next GCP guideline, which will affect
them directly.
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What to expect from
the changes in EU
clinical trials

If you are working with hospitals based in
Europe or you are team member of a clinical
trials team in a European hospital you are
probably already aware of the big change
coming into force in 2016.
As part of the effort of EU to male Europe more
attractive for research there are some major
regulatory changes coming at the end of 2016 as
per current planned date.
What is changing?

3) Timelines and approval
There are strict timelines and the approval
will take 60 up to 91 days upon validation of
the application. The extended timeline is
applicable in case there are any questions. If
the nominated country fails to meet the
timeline there will be automatic tacit
approval.
The approval will expire within 2 years if a
member state has not recruited patients for
the study.

1) Application
4) Substation modification
All regulatory submissions will be performed via
a web portal. The sponsors will be able to
nominate EU member country, which participate
in the clinical trial to be the leading country and
coordinate the study review. The nominated
country will liaise with all EU countries, which
will participate in the clinical trial and provide
final assessment of the study.
2) Review process
The web portal (CTA) will be used not just to
obtain country level approval but also Ethics
Committee approvals. The review process is
divided into 2 parts: Part 1 (science) and Part 2
(national information). The sponsor is allowed
to submit Part 1 only and submit Part 2 within 2
years.
A member state country can opt-out of the
process but then the country will not be able to
participate in the clinical trial.

The term substantial amendment will be
replaced by Substantial modification. The
approval for substantial modification will be
49 days up to 80 days.
5) Other portal applications
CTA portal will be used for notification for
start and end of trial recruitment and serious
breaches of GCP.

“If you are working with hospitals
based in Europe or you are team
member of a clinical trials team
in a European hospital you are
probably already aware of the big
change coming into force in
2016.”
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This white paper is dedicated to one of the clinical research communities’ hot topics –
recruitment. We will discuss different recruitment strategies and their advantages and
disadvantages from practical point of view and also we hope to give some new ideas for
improving recruitment.
Maybe the most frequently asked question in clinical trials is “How do we
improve recruitment?“. And this question is coming not just from sponsors but from hospital
teams as well. While slow recruitment or lack of recruitment is a serious issue for sponsors
who are trying to meet deadlines and collect significant safety information for new
products, this is also a major issue for hospitals, which struggle to recruit and waste
significant time and resources in attempt to find more participants. Slow recruitment or
lack of recruitment does not only increase the financial costs for clinical trials teams in
hospitals by increasing the workload and reducing the available resource, but also could
damage the team reputation, which will put them in a disadvantage position during future
feasibilities. But more importantly this will limit the access of their patients to new
therapies.
Visit our web site to download the whole white paper for free
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When do you need
IND application?

In October 2015 FDA released a clarification
regarding IND application requirements. Their
clarification is regarding queries and confusions
amongst sponsors, investigators and RECs when
do they need to apply for IND.

▪ The

investigation
is
conducted
in
compliance with the requirements for
review by an IRB (21 CFR part 56) and
with the requirements for informed
consent (21 CFR part 50).

Those who have applied for IND are probably
aware
already
that
IND
stands
for
Investigational New Drug Application, which
was implemented in order to protect safety and
rights of clinical trials participants and assure
data quality that will allow proper evaluation of
new drugs.

▪ The

investigation
is
conducted
in
compliance with the requirements of §
312.7 (i.e., the investigation is not
intended to promote or commercialize
the drug product).

So when IND is not needed?
▪ Research involving marketed drugs – In order
the clinical trial not to require IND
application all the listed below criteria
should be met:
▪ The drug product is lawfully marketed in the
United States.
▪ The investigation is not intended to be
reported to FDA as a well-controlled
study in support of a new indication and
there is no intent to use it to support any
other significant change in the labeling of
the drug.
▪ In the case of a prescription drug, the
investigation is not intended to support
a significant change in the advertising
for the drug.
▪ The investigation does not involve a route of
administration, dose, patient population,
or other factor that significantly
increases the risk (or decreases the
acceptability of the risk) associated with
the use of the drug product (21 CFR
312.2(b)(1)(iii)).

▪ Bioavailability or Bioequivalence Studies in
Humans – the following criteria should
be met in order the study not to
require IND application:
▪ The drug product does not contain a new
chemical entity (21 CFR 314.108), is
not radioactively labeled, and is not
cytotoxic.
▪ The dose (single dose or total daily dose)
does not exceed the dose specified in
the labeling of the approved version of
the drug product.
▪ The

investigation
is
conducted
in
compliance with the requirements for
review by an IRB (21 CFR part 56) and
with the requirements for informed
consent (21 CFR part 50).

▪ The sponsor meets the requirements for
retention of test article samples (21
CFR 320.31(d)(1)) and safety reporting
(21 CFR 320.31(d)(3)
Radioactive Isotopes – the following criteria
should be met for studies that do not require
IND:
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(1) it involves basic research not intended for
immediate therapeutic, diagnostic, or similar
purposes, or otherwise to determine the safety
and efficacy of the product,
(2) the use in humans is approved by a
Radioactive Drug Research Committee (RDRC)
that is composed and approved by FDA,
(3) the dose to be administered is known not to
cause any clinically detectable pharmacological
effect in humans, and
(4) the total amount of radiation to be
administered as part of the study is the
smallest radiation dose practical to perform the
study without jeopardizing the benefits of the
study and is within specified limits.
Are there any special cases?
▪ Endogenous
compounds
(bradykinin,
histamine, angiotensin, etc) – in some
cases where endogenous compounds
are used to study physiological
reaction, disease or mechanism of
action and not intended as treatment
IND application is still required because
endogenous compound intent to affect
structure or function of the body. Such
studies require IND unless they meet
the criteria to be excluded.
▪ Live organisms (bacteria, viruses, fungi, etc.)
– it is similar case with clinical trials
that
intend
to
study
disease
pathogenesis and body response.
Although again they do not intend to
treat the participants they affect
structure or function of the body so
they will require IND application.
▪ Cosmetic products – they do not require IND
application unless they affect the
structure or function of the body or to
prevent, treat, mitigate, cure, or
diagnose a disease.
Always refer to FDA latest guidelines if you in
doubts about IND application. You can find
more information at FDA web site.
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Common GCP issues
during inspections

Recently I had the pleasure to attend GCP
meeting in London, UK where there was a
discussion on common audit findings in clinical
trials. Some of the issues discussed are not new
and still it seems majority of the hospital teams
fail to act to avoid them.
What are the common GCP issues during
inspections?
1) Inadequate source data: Missing source data
or discrepancies between electronic medical
records (EMR) and paper sources are quite
common issues.
How to fix – Develop a checklist to make sure
you capture all relevant information during each
visit. Make sure paper and electronic source are
consistent and if there are discrepancies address
them as soon as possible.
2)
Printing
electronic
source
for
monitoring/auditing/inspection:
Often
the
documents printed from EMR are not reviewed
and confirmed as correct.
How to fix – Every printed document needs to be
reviewed and confirmed from quality assurance
team as true with the original, signed and date.
3) Transcription inaccuracy into the CRF:
Discrepancies between data in the CRF and
source data are quite common.
How to fix – Check what you have entered into
the CRF before jumping to the next page!
4) Informed consent process: Inadequate source
documents to confirm the consent process is
another quite common issue.

How to fix – Document clearly in the notes what
was discussed with the patient and any question
from the patient. It is important to know who
had discussion with the patient and if they were
given time to consider their participation.
5) Lack of PI oversee: Unfortunately often this is
a significant issue for some hospitals. Sometimes
the issue is not with “lack of PI oversee” but lack
of documentation that PI is overseeing the study.
How to fix – Make sure you document all
meetings with PI and discussions in meeting
minutes; file e-mail correspondence regarding
study specific issues and decisions discussed
with the PI; make sure PI has access to CRF, IVRS
and other relevant study systems.
6) Inadequate number of staff working on the
study: This is another serious challenge in
clinical research. It is quite common studies to
be run by only 1 nurse or sub-Investigator.
How to fix – This is a difficult one but always
consider the available resources before
committing to more studies. Make sure your
team always has a backup.
7) Study drug temperature monitoring:
Temperature monitoring is often an issue
especially in clinical trials with refrigerated
drugs.
How to fix – Often temperature monitoring does
not stop with pharmacy! Make sure you monitor
the temperature if you keep refrigerated drugs
in a department fridge after dispensing and
before administration.
8) Delegation of trial related duties: It is
common that nurses or registrars who are
temporary covering for the study are not listed
on the delegation of authority log.
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8) Delegation of trial related duties: It is
common that nurses or registrars who are
temporary covering for the study are not listed
on the delegation of authority log.
How to fix – Make sure there is a study trained
person to cover you when going on leave. If no
one is available, make sure the person that will
cover is adequately trained and on delegation
log before performing any study related duties.
9) Lack of evidence of GCP training: Missing
GCP training certificates or other related
documentation.
How to fix – Make sure you keep all GCP
certificates electronically and GCP training is
documented in CVs.
10) Calibration of equipment: Equipment
calibration is often ignored issue in clinical
trials because the team presumes it is done.
However, equipment used in clinical trials will
need to have adequate calibration documents.
How to fix – Keep copies of equipment
calibration documents in the research office
and make sure you have the most up to date
documents.
11) Untimely review of lab results: The date of
investigator signature on the lab reports is
important. Even if they have reviewed them as
soon as they are available the signature and
date are important proof that this was done.
How to fix – Prepare workaround procedure to
guarantee the lab reports are no only reviewed
electronically but also signed and dated. You
cannot proof they have been reviewed if
signature and date are missing. Another
important part is abnormal lab ranges to be
assessed if they are clinically significant.
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Benefits and
challenges of health
research registers

Identifying eligible patients for clinical trials has
always been a challenge in clinical research.
Although hospitals are already aware of their
patient population this does not mean that all
their patients will agree to participate in
research or that they will be eligible to do so.
Another critical aspect of the challenge is the
short recruitment timeline, which for some
clinical trials could be just couple of months.
Also research teams are not allowed to
approach patients without full approval of the
study and not to mention that using EMR has
made even more complicated to identify
patients due to system structure.
These challenges require a new approach in
supporting recruitment in clinical trials.
Research registers are gaining popularity and
some of them have reached national level, for
example Scottish Health Research Register
(SHARE), which links patients with their
electronic medical records.
What is the philosophy of the research register?
Although there are numerous research registers
they all follow the same concept. Research
register is a web-based system, which health
care staff use to identify potential patients for
the clinical trials. Patients listed in the register
have already agreed to be contacted and have
allowed research teams to use their EMR for
pre-screening for different trials.
What are the benefits of research registers?
Research registers could be very useful for
clinical trials teams who are under pressure to
identify patients and manage their workload at
the same time.
▪ Access to a data base with potential
participants
who
have
already
expressed interest in participating in
research

▪ Available medical history to quickly identify
eligible participants
▪ Available
contact
details
for
potential
participants

What are the challenges of research registers?
Registers have their challenges too so clinical
trials teams have to take them into
consideration as well.
▪ Additional costs for the hospital to use
registers
▪ Some local regulations prohibit contacting
directly patients and sending them
leaflets and other study materials
▪ People change their mind – the fact that
someone has agreed to be contacted
does not mean they will participate in
the study. Same apply for participants
who decline to be contacted – it is
possible over time to change their mind
and it will not be ethical to be excluded
from new treatment options just
because they have declined to be
contacted.
▪ Maintaining up to date data base could be
very time and resource-consuming
(data discrepancies, changes in contact
details, changes in medical conditions,
etc.)
▪ Participants may not feel comfortable their
medical history to be stored in a
external data base.
Although research registers have their own
challenges they are still an excellent
opportunity, which is worth exploring in
attempt to improve recruitment in clinical
research.
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Clinical trials and
medications adherence

Transtheoretical Model – this model describes how
people modify problem behavior or acquire a
positive behavior.

While medications adherence is important topic in
medical community it is even more critical in clinical
research. Accumulation of missed doses and
unplanned dose interruptions in clinical trials could
affect the product characteristics and data integrity.
What are the theories of adherence?
Here we can use some examples of the leading
theories for medications adherence.
Health Belief Model – This is one of the most used
models, which suggest that if people belief their
condition is serious and there will be a benefit of
changing their behavior, they are more likely to
adhere to their treatment and be more engaged with
health care providers.
For example, if the person does not consider flu as
serious condition, they will be less likely to have a flu
vaccine and seek medical advice.
Theories of Reasoned Action is a theory which
suggests that stronger intentions lead to increased
effort to perform the behavior.
For example, if HIV positive person believes starting
early treatment will be beneficial for them and they
interact with people who support such move, they
will be more likely to seek medical help and start
therapy early.
Planned Behavior – according to that theory attitude
toward behavior, subjective norms, and perceived
behavioral control, together shape an individual’s
behavioral intentions and behaviors.
For example, if patient with mental disease is
motivated to start treatment and they have the
support of their family they are more likely to seek
medical help and start treatment.

For example, newly diagnosed cancer patient is
more likely to stop smoking if they believe this will
be beneficial for their treatment and if they receive
adequate support from family and friends.
Social Cognitive Theory – according to this theory
when people observe a model performing a
behavior and the consequences of that behavior,
they remember the sequence of events and use this
information to guide subsequent behaviors.
For example, patients with diabetes could benefit in
changing their behavior if they know person with
controlled diabetes who is maintaining proper diet
and stick to their treatment.
What are the other important factors in medications
adherence?
Unfortunately medications adherence is a complex
issue and there are many aspects that influence
medications adherence. There are ethnical, cultural,
socioeconomic and many more factors that could
affect adherence.
What kind of approaches could be used in clinical
trials?
▪ The first and most important approach is health
care staff to find the time to educate their
patients who participate in clinical trials
about the importance to adhere to their
treatment.
▪ In chronic diseases patients who participate in
clinical trials could be a role model and
advocates for clinical research. They could
help in motivating new patients to adhere
to their treatment.
Therapeutic area awareness programs in different
communities and socioeconomic groups could help
educate people about clinical research and motive
them to adhere to their treatment.
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How informed are
participants from the
Informed Consent

I was travelling in a taxi during the recent
months and after I mentioned I work in clinical
research the taxi driver decided to share with
me that he has participated in a clinical trial
once but he withdrew because he didn’t like the
medication and he thought it did him more harm
than good.
Unfortunately this is not the first case. Over the
years I have met people who shared with me
their experience in being approached to
participate in clinical research and many
declined after reading the informed consent
form because they didn’t want to be guinea pigs.
All this just shows that we need a novel
approach in informing participants about
clinical trials and that the current inform
consent process is failing people who not
necessarily understand the ICF language.
It is known that majority of the participants in
clinical trials are educated, have better
connection with their health care provider and
have interest in supporting research.
Over the years due to changes in the regulatory
environment the ICF has become lengthy and
overwhelming document, which not surprisingly
push participants away. Although physicians
and nurses are doing their best in explaining
clinical research to potential participants, they
are restricted by workload and resources and
may not have the time needed for each
individual person to understand the purposes of
the research.

What could be changed in the informed consent
process?
▪ Video-assisted informed consent – This type
of aid to the consent process is a video,
which explain the simple steps of
participation in the clinical trial. It has
already been used in paediatric trials
and it was successful.
▪ Video could help approach low income
participants who may struggle to
understand the informed consent form.
It could also be easily converted into
different languages to break the
language barrier.
▪ Web site supporting consent decision – Web
site dedicated to the clinical trial with
consent support video and additional
materials could benefit participants by
providing much more information than
the actual ICF in more use-friendly
manner.
▪ Booklets and support materials to help
participants
understand
ethical
considerations taken in research.
Supporting participants’ comprehension of
research could provide long term benefit for
everyone working in clinical research. It will
improve general public understanding of
research and will increase the level of
satisfaction and positive experience from clinical
trials. Moreover, it could help low income
participants feel more comfortable with
informed consent forms and participating in
research.
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Preclinical data in
clinical trials: Are
participants Guinea pigs?

There have been several occasions when people hear
that I work on clinical trials and their reaction is “Oh,
you are using people as guinea pigs!” I have shared
my experience with some of the clinical trials teams
and they also confirmed that that this is
unfortunately still quite common reaction among
general public. This is also one of the main reasons
for participants to decline taking part in clinical trials.
In this review we will discuss some tips on how to
educate participants about clinical trial and help
them make the best decision for themselves.
What makes people feel they are guinea pigs?
▪ The “Research” feeling – It is not surprising that
the word “research” gives that unease feeling
in some people that it is not known what will
happen to them.
▪ The “Placebo Myth” – Another common
misconception is the “placebo” – majority of
the people believe that all clinical trials
include placebo and there is a 50% chance
that they will not receive drug. It is true that
some clinical trials use placebo but patients
with medical condition are never left on
placebo only and usually the placebo is given
in combination of standard of care for the
appropriate disease.
▪ The” drug is doing more good than harm” feeling –
All potential participants are informed about
possible adverse reactions but because it is
regulatory requirement all possible adverse
reactions to be listed in the informed consent
that often represent an overwhelming list of
scare reactions. On the other hand it is
unlikely that people will read the medication
brochure of a marketed drug (which also has
an extensive list of adverse reactions) that
leaves them with the impression that the
clinical trials drugs are more dangerous.

How to educate potential participants about clinical
trials?
I was explaining to a friend recently that all drugs
on the market have been studied in clinical trials
before obtaining marketing authorisation. He
looked at me very surprised and said “You mean
even aspirin?”
In order clinical trials teams to be able to educate
their patients they need to understand themselves
the preclinical data and what is known about the
drug before reaching volunteers and patients.
Preclinical data is usually generated by using tissue
cultures and animal models. The main purposes of
preclinical data is to detect any harmful effects, to
exclude any potentially harmful effects, to
determine the dose and duration of the treatment
and if possible to discover the mechanism of action.
All this data allows clinicians and toxicologists to
evaluate the risks of the new potential drug and to
identify the unacceptable risks.
For example, in vivo models require sufficient
amount of animals to be included in order to obtain
the required pharmacological, toxicological and
dose-response data. Based on these results is
calculated not only the dose for human clinical
trials but also the dose escalation scheme.
In conclusion during the different stages of drug
development there are numerous preclinical drug
safety studies, which are conducted in vivo or in
vitro and provide the necessary safety information
if the drug could be used in humans. All this data is
generated to assure that clinical trials participants
are not guinea pigs and their life and well-being is
not put at risk.
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Types of clinical trials
by design

The types of clinical trials by stage of
development, or phase, are well known, but in
this review we will discuss different types of
clinical trials based on their design.
Randomized vs Non-randomized clinical trials
While randomized trials, where the treatment is
allocated on a random principle, are the most
common ones there are also non-randomized
efficacy trials. The Non-randomized trials
allocate all patients to the same treatment and
usually their results are compared with results
of historical treatment with similar therapy.
Such comparison would be biased in many ways
and this is one of the reasons why that type of
clinical trials is avoided. However sometimes
there are ethical considerations that require
non-randomized clinical trials – for example,
when the study involves patients who require
heart, kidney or liver transplant they cannot be
excluded from life-saving procedure for the
purpose of the study and should be offer the
same treatment.
What types of phase 3 randomized trials do we
have?
▪ Factorial Designs
In this case there are 2 groups with parallel
treatment. Factorial design allows not only to
compare treatments but also to study possible
drug interactions. For example, patients with
dyslipidaemia are enrolled in a study where they
are randomly allocated either placebo,
atorovastin alone, fish oil alone or atorovastin
and fish oil.

The randomized controlled trials are the
standard against which other trial designs may
be compared.
▪ Equipoise and Uncertainty
This type of clinical trial compare two parallel
treatments and its aim is to identify which
treatment is best for the patient. There are two
main aspects in that type of studies: all
patients must have the medical condition and
meet all requirements and both treatment
options must be appropriate for these patients.
For example, a study for patients with
infection, which require antibiotics are offered
to participate in a clinical trial that compares 2
antibiotics, both suitable for treatment of the
infection. Patients are randomly allocated
treatment after they are consented and
enrolled in the study.
▪ More than 2 groups
There are cases where there are more than 2
parallel groups that are compared. However
this could make the data analysis quite
challenging. Example for such trial would be
patients with breast cancer who receive
different combinations of chemotherapy
medications.
▪ Equivalence Trials
Equivalence trials are similar to parallel trials
with that difference that they try to compare
treatments, which are similar or “at least as
good as” the standard of care. The analysis of
such trials is quite complex.
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▪ Large Simple Trials
In the fields of oncology and cardiovascular
diseases it is common to establish large simple
studies. This is often done in phase 4 when the
medications are already on the market and their
side effects are well studied and minimal. For
example, this could be a clinical trial to establish
the benefits of taking aspirin to prevent
cardiovascular diseases.
▪ Intervention and Prevention Trials
Example of intervention trial would be
encouraging “safe sex” to prevent HIV spread or
breast cancer screening trials for early detection
of cancer. In such cases due to risk of
contamination or logistics the studies could
facilitate randomization of whole communities
instead of individual patients.
▪ Crossover Trials
The design of these trials is different from
parallel studies because it allows patients to be
enrolled on active treatment and placebo and
later on after a wash out phase they could be
switched (these who received placebo will be
allocated active treatment and vice versa). This
option allows more patients to obtain the study
drug however it will be possible only for medical
conditions where treatment could be withheld
for some period of time.
▪ Sequential Trials
Because often phase 3 studies are running over
extended period of time sequential trial design
allows the study to be closed earlier if sufficient
safety data is collected or establish if one of the
treatment options is superior and extend the
study on the efficient treatment only.
▪ Zelen’s Design
Zelen’s design is related to informed consent
option. It is more of a special case for clinicians
who would like to include in clinical trials
patients who are not willing to go on study drug.
For example, patients with breast cancer who
are not willing to start experimental treatment
are offered standard of care treatment and they
don’t need to be consented. However this type of
design is generally avoided.
Selection of best design for the clinical trial
depends on the disease, expected outcome,
patient population and many more factors which
contribute to be selection.
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Health economics: The
costs in clinical trials

While it is well-known fact that research and
development costs for new medicinal products
are very high in this review we will discuss the
cost analysis of clinical trials and how they are
designed.
Although majority of the clinical trials are
interested in drug or device efficacy and safety,
the costs of the future drug or device is also part
of the whole picture and it is considered from
very early stage in drug development.
What types of cost analysis are used in clinical
trials?
▪ Cost minimisation – the idea is to determine
the best treatment in order to minimise
the total cost of treating the disease.
▪ Cost effectiveness – this is a comparison
between the cost of caring for the patient
and the level of efficacy offered by the
treatment.
▪ Cost benefit – a comparison between the cost of
caring for the patient and the overall
benefit.
▪ Cost utility – analysis based on all costs
associated with efficacy, quality of life,
greater life expectancy or increased
productivity.

Clinical trials analysis normally take into
consideration the direct costs only (cost of
medication, clinician, nursing time costs,
hospital bed, etc.) but they do not include
indirect costs, which are more difficult to
predict. Indirect costs include loss of
productivity and earnings, loss of productivity
and earnings for family members, who have to
look after the patient, unexpected hospital,
pharmacy costs, etc.
If the drug or medical device is successful
these analysis will support the final cost on
the market.
Measuring cost in clinical trials requires well
design protocol, which allows the measures to
be consistent for all patients. If the new
treatment is not very effective may result in
patient requiring more frequent consultations
or additional medications. This on the other
hand will increase clinician and nursing time
spent with the patient.
The cost of treating a patient in clinical trials
is often greater than the routine clinical
practice because patients are monitored more
closely and attend additional visits. However,
it is also observed that the efficacy, which is
established in clinical trials may not be
achieved to the same level in clinical practice.
Cost analysis in clinical trials is a complex
issue and there are many factors and indirect
costs that will affect the overall treatment or
medical device costs.
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