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Human Safety in Clinical
Research
Michael J. Schmidt

ecently, a great deal has been
written about clinical research
involving human subjects.
Unfortunately, much of the
news has been bad—fraud-

ulent investigators in academia
exposed, fined, and sent to
prison;1–2 institutional review
boards (watchdog groups for ethics
and safety in research) examined
and restrained or shut down by the
U.S. government because of inap-
propriate practices;3–6 a physician

failing to follow regula-
tory guidelines and
treating cancer sub-
jects with a vaccine
manufactured with a
“lack of control;”7 the
death of a young man
in a university clinical
trial testing a gene ther-
apy.8 The FDA reports
that the number of
complaints filed
against clinical investi-
gators by their own
staff members, phar-
maceutical sponsors,
or FDA investigators

markedly increased in 1999.9
Reports and recommendations

have issued from government
agencies. The Office of Inspector
General of the U.S. Department of
Health and Human Services pub-
lished a report on recruiting sub-
jects into clinical trials that pointed
to some possible reasons for prob-
lems and suggested some
changes.10–11 Editorials have been
written.12 Academia, as represented
by a task force on research account-

ability sponsored by the Associa-
tion of American Universities, has
also investigated and analyzed the
current state of clinical research
practices. Very clear “conclusions
and calls to action” are stated in
their report.13 Some private focus
groups, such as PRIM&R (Public
Responsibility in Medicine and
Research), are coming forth with
performance standards, self-assess-
ment tools, and peer-based accredi-
tation of institutional review boards
(IRBs) and institutions engaged in
human research.14 Education, test-
ing, and accreditation for clinical
research physicians and their staff
members are being considered,
and new regulations or guidelines
for oversight of clinical research
seem imminent.15

Speaking from the highest
level, former Health and Human
Services secretary Donna Shalala,
PhD, voiced her opinion about
recent problems in the execution
of clinical research and provided
specific recommendations for
change,16 as did former FDA com-
missioner Jane Henney, MD.17

The analyses and recommenda-
tions in these reports may lead
readers to question whether clini-
cal research is being conducted
safely, and to ask how the welfare
of human subjects is being main-
tained. The public literature con-
tains little about the standards and
practices in place designed to
ensure subject safety and well-
being in industry-sponsored tri-
als,18 although much, in fact, is
being done.

With this in mind, this article
describes the process of drug dis-
covery and development in the
pharmaceutical industry, with spe-
cial emphasis on the regulations
and practices in place to ensure
that people who volunteer to par-
ticipate in clinical research on new
drugs are treated with respect and
dignity, and that all measures are
taken to ensure their safety and
well-being. Specifically,
• What is the process of drug

discovery, research, and devel-
opment in the pharmaceutical
industry? 

• What are the research stan-
dards that protect subjects?

• How do pharmaceutical compa-
nies ensure that human protec-
tion standards are in place and
followed?

Core philosophy of drug
development 
Patient well-being and safety are a
constant concern throughout the
long (up to 15 years), expensive
(perhaps $500 million), detailed
(about 400,000 pages in a typical
NDA) development process for a
new drug. In fact, safety is a pow-
erful business and marketing driv-
ing force. The reason is simple and
practical: Unsafe or troublesome
drugs don’t remain long on the
market because they do not serve
customers well. As a result, along
with finding drugs for untreated
medical conditions, improving the
safety or side-effect profile of exist-
ing drugs is a target of drug dis-
covery scientists.
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The drug development process is
divided into distinct stages (Figure 1). 
• Development of a therapeutic target or

concept and experimental animal mod-
els of the disease state

• Synthesis or expression of new com-
pounds (referred to as new molecular
entities, or NMEs) to affect the disease
state 

• Efficacy pharmacology studies of the
NMEs in cell cultures, isolated organ
tissues, or animal models and selection
of a “lead candidate” entity

• Safety and toxicology studies in animals
• Phase 1 initial human safety trials, dos-

ing for tolerability in healthy volunteers
• Phase 2 testing of the drug candidate in

relatively small numbers of subjects
with the target disease, to establish
human safety, evidence of efficacy, and
effective dosages

• Phase 3 testing of the new therapy in a
large number of subjects, often
throughout the world, to further accu-
mulate statistical evidence of safety and
effectiveness 

• Submission of research results to regu-
latory agencies (FDA, for example) for
their review for registration and mar-
keting clearance

• Marketing and sale of the drug, accom-
panied by postmarketing safety surveil-
lance and reporting

• More Phase 3 studies for new applica-
tions and new uses 

• Phase 4 studies in the target population
to collect more data on safety and effi-
cacy in defined populations.

Pharmaceutical industry data indicates
that 5 in 5,000 new molecules produced by
pharmaceutical companies get to human
trials, and only 1 of those 5,000 makes it
through all phases of the arduous devel-
opment process to registration. Then, dur-
ing their commercial lifetimes, only 3
drugs in 10 provide a positive return on
their R&D investments.19

Discovery research, safety testing
Basic research scientists working in dis-
covery groups in the drug industry are all
intent on finding “a winner.” A winner is 
a novel and patentable new molecular
entity that 
• positively affects a disease state.
• improves a patient’s quality of life.
• is safe. 
It must be possible for the final product to
be manufactured 
• at a reasonable cost.
• in a way that is safe for the production

workers and the environment. 
Achieving all of these “desirables” is a
monumental feat. The animal research
portion of an IND application must con-
tain a significant amount of information
that demonstrates the effectiveness of the
drug in animal models that approximate
the target disease condition. It must be
good enough to justify administering it to
humans; the efficacy pharmacology must
show significant promise of improved
human therapy. Only those drugs with the
most promising profiles are selected to
move forward in development. Industry
scientists design new molecules with
safety in mind, eliminating from the start

Figure 1. Stages of the drug development process and compound success rates at
various stages.
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IND  Investigational New Drug application, filed with FDA after preclinical testing,
for permission to proceed with human tests.

efficacy pharmacology  Evaluation of a drug’s characteristics, effects, and uses with
regard to the target illness, and its interactions with living organisms.

healthy volunteer A healthy person who agrees to participate in a clinical trial for
reasons other than medical and receives no direct health benefit from participat-
ing.

human subject An individual who is or becomes a participant in research, either as
a recipient of the test article or as a control. A subject may be either a healthy
human or a patient. (21 CFR 50.3)

Phase 1  Initial safety trials on a new medicine in which investigators attempt to
establish the dose range tolerance for single and multiple doses in about 20–80
healthy volunteers.

Phase 2  Pilot clinical trials to evaluate efficacy, safety, and therapeutic dose range
in selected populations of about 100–300 subjects who have the disease or con-
dition to be treated, diagnosed, or prevented.

Phase 3  Multicenter studies in populations of perhaps 1000–3000 subjects (or
more) for whom the medicine is eventually intended.

Phase 4  Postmarketing trials to provide additional details about the product’s
safety, efficacy, and additional uses.

preclinical studies  Animal studies that support Phase 1 safety and tolerance stud-
ies and must comply with good laboratory practice (GLP). Other preclinical studies
are done in discovery research laboratories to support drug efficiency claims.

subject/trial subject An individual who participates in a clinical trial, either as recip-
ient of the investigational product(s) or as a control. (ICH) See also healthy volun-
teer, human subject. (ICH 1.57)

Glossary
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certain elements and chemical groups
that have been known in the past to pro-
duce toxicities in animals or adverse reac-
tions in humans. The goal of these medic-
inal synthetic organic chemists and
molecular biologists is to “design-in”
safety, to the degree that knowledge and
technology make this possible. 

When an NME survives the rigors of
early discovery research, researchers run
safety tests in animals and in vitro (in test
tubes and cell cultures) to detect any
major toxicities—for example, irritation to
tissues, gross cellular damage, or genetic
mutational effects. The tests fulfill the
strict safety testing requirements set by
international regulatory agencies. The
purpose of performing these high-dosage,
multidose studies in various species for
significant periods of time is to minimize
the risk of serious adverse effects occur-
ring in humans during initial single-dose
clinical studies. Most new drug candidates
fail this exhaustive safety test battery.
Thus, before any human being is adminis-
tered a new drug candidate, many efficacy
and safety-focused studies—which accu-
mulate thousands of data points—have
already been conducted. Company toxicol-
ogists and research physicians scrutinize
the results. Then, the sponsor company
requests permission from regulatory
agencies—which also review the data—to
begin human testing.

Regulatory agency staff reviewers
include therapeutic-specific pharmacolo-
gists, toxicologists, chemists, and physi-
cians. Their principal goals are to deter-
mine whether the nonclinical test data
provides adequate evidence that the drug
is reasonably safe for administration to
humans; to determine whether using the
protocol for the proposed studies will
expose clinical subjects to unnecessary
risk (Phase 1), and whether the studies are
of sufficient scientific quality to yield the
safety and efficacy data required for mar-
keting approval (Phases 2 and 3); and to
determine whether the compound is stable
and reproducible. The FDA has 30 days to
put a drug on clinical hold, pending resolu-
tion of its concerns, or the trials may begin.

Clinical research
Phase 1. Research protocols for Phase 1
(first-in-human) studies are developed
and approved by medical staff, toxicolo-
gists, and managers in the pharmaceutical

company who have reviewed the preclini-
cal toxicology studies. Protocols are then
reviewed by an institutional review board
(IRB) or ethics committee (EC). Ethical
review bodies are located in academic
institutions and other clinical testing cen-
ters throughout the world. Phase 1 stud-
ies are generally carried out in specialized
clinics, where the new drug candidate is
administered to about 20–80 healthy vol-
unteers, who are paid for their participa-
tion in the study. These subjects are
closely observed 24 hours a day to record
the effects of “first dosing.” Based on the
results, dosing is increased until some evi-
dence of an effect on the body is noted.
Results can be as subtle as a change in
“general feeling” or as specific as a change
in heart rate.

In cases where the drug candidate
might be inherently toxic or cause genetic
damage, but where such side effect possi-
bilities are acceptable because of the life-
threatening nature of the target disease—
for example, cancer, AIDS—Phase 1 stud-
ies are conducted in diseased subjects
from the start.

Phase 2. The pharmacological effects
revealed by Phase 1 studies provide the
basis for setting dosing levels for Phase 2
(safety and efficacy) studies, which may
involve as many as 100–300 subjects,
including people with the target disease or
condition. Key objectives for these studies
are to establish how well a relevant popu-
lation tolerates the NME, to document
side effects, and to note any beneficial
effects of the drug candidate. Establishing
an effective dosage and schedule is criti-

cal in early Phase 2 (sometimes called
Phase 2a) studies. Further safety studies
in animals are run in parallel with human
dosing, to expand the knowledge base for
high-dose and long-duration administra-
tion in higher-order species such as dogs
and monkeys. Special animal studies are
also conducted that focus on the NME’s
effects on fertility, reproduction, and fetal
development. 

Late Phase 2 (often called Phase 2b)
research involves many more subjects
under the care of physicians at multiple
institutions and is designed to begin estab-
lishing the drug candidate’s therapeutic
effectiveness. The research questions are
clear: Is the drug effective? At what dose
does benefit occur? What is the duration
of its effectiveness? Have new safety-
related effects been detected? Do the ther-
apeutic benefits of the drug candidate out-
weigh the discomfort of any side effects
that accompany the drug’s action? 

Phase 3. This phase of new drug testing
is conducted in many clinical sites—often
in many nations—and in many people
affected by the target disease or condition.
Studies of a single drug candidate can
involve as many as 10,000 subjects. 

Phase 4, postmarketing surveillance. Stud-
ies of a new drug continue after it is mar-
keted. As more is learned about the effects
of the drug, new trials are conducted and
new indications are added, which may
broaden the applications of the therapy.

Ethical standards and regulations
Nations throughout the world have regula-
tions that govern the conduct of clinical

Safety focus Test model Duration of dosing

Immediate/acute toxicity Rat, mouse, and dog 1–14 days
Short-term toxicity Rat, mouse, and dog or monkey 30–90 days
Long-term toxicity Rat, mouse, and dog or monkey 6–12 months
Carcinogenicity 
(lifetime toxicity) Rat and mouse 24 months
Carcinogenicity
(mechanism of action) Cell culture/in vitro models Days
Teratology/birth defects Mouse, rat, and rabbit Months–two generations
Fertility In vitro sperm mobility testing Days
Fertility and 
reproductive behavior Rat and rabbit Days–months
Physiology/pharmacology
profile Rat, mouse, and dog Days
Absorption-distribution- Rat, mouse, and dog or monkey Days–months
metabolism-elimination
(ADME)

PRECLINICAL safety testing in animals
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research, and many nations expect
researchers to follow specific guidelines,
such as the International Conference on
Harmonisation (ICH) Guideline for Good
Clinical Practice. Regulations and guide-
lines are generally based on the principles
of the Nuremberg Convention. The
Nuremberg Code was written in 1946 in an
effort to prevent a recurrence of the
human experimentation atrocities of World
War II. This document stated that all
research in humans should be done with
the well-being of the subject of primary
concern. 

The 1964 Declaration of Helsinki
includes significant detail about clinical
trial practices and the rights of potential
subjects to be informed about risks, bene-
fits, and alternative therapies.20 It has been
amended several times, most recently in
2000. Together, several parts of the U.S.
Code of Federal Regulations (21 CFR 50,
21 CFR 54, 21 CFR 56, 21 CFR 312) consti-
tute the good clinical practice (GCP) regu-
lations for studies conducted in the United
States. The regulations detail the responsi-
bilities of sponsors, investigators, and
IRBs, and also outline monitoring prac-
tices to ensure regulatory and study
design compliance and subject safety.21

Similarly, the ICH guideline on GCP pro-
vides detailed instructions for investiga-
tors, institutions, sponsors, and IRBs.

In the 1990s, the International Confer-
ence on Harmonisation brought together
regulatory agencies and industry repre-
sentatives from the United States, Europe,
and Japan—and observers from all over
the world—to agree to a single set of tech-
nical requirements for the registration of
pharmaceuticals for human use. This pro-
cess is now nearing completion. The ICH
Guideline for Good Clinical Practice has
been adopted by the three lead regions
and by many other countries.22 As devel-
oping nations begin establishing practices
for the testing and registration of new
molecular entities, many are using ICH
guidelines as standards. 

Thus, during the past 50 years, the con-
duct of clinical drug research has
improved because of regulations, guide-
lines, and policies put in place to protect
subjects. Individual pharmaceutical com-
panies have used these guidelines and
regulations as the basis for their standard
operating procedures (SOPs), technical
operations policies, and training programs

to direct work processes and staff in their
research. Most companies have created
quality assurance (QA) units to oversee
their researchers’ adherence to agency
guidelines and regulations and to their
own company policies and practices.

Given the guidelines and regulations in
place, how then is the conduct of trials
involving humans actually regulated and
tracked? And how does the pharmaceuti-
cal industry ensure that regulatory stan-
dards are implemented and followed? 

Implementing safety standards
Elements of pharmaceutical company and
government agency guidelines and pro-
grams that focus on subject safety and the
objectivity, integrity, and truthfulness of
the data in clinical research are high-
lighted below.

National regulatory agencies through-
out the world publish regulations and
guidelines for the conduct of clinical
research. These regulations, many of
which now include or refer to the ICH
Guideline for Good Clinical Practice, spec-
ify the way clinical trials are to be con-
ducted, how subject safety is to be
ensured, and how data integrity is to be
established and maintained. The key
underlying premise of these regulations—
subject safety—is embodied in the Decla-
ration of Helsinki, which serves as a moral
guideline for physicians and researchers. 

Pharmaceutical companies instruct
employees in the regulations and guide-
lines and expect them to adhere to the
standards in the conduct of their studies. 

In the United States, no clinical drug
research can begin without prior FDA
review of the Investigational New Drug
application, which includes the human
testing protocol and associated preclinical
testing results. Regulators in some coun-
tries require only notification of intent to
initiate first-in-human studies. Before
moving on to Phase 2 or Phase 3 studies,
pharmaceutical companies and other
sponsors must submit the information
gathered to date for agency reviews.

Ethical review. Wherever human drug
research is conducted, national regula-
tions call for an independent ethical
review of the study plan. In countries
where a guideline on GCP is used, ethics
review bodies are made up of medical pro-
fessionals from the institution, nonmedi-
cal personnel, and community members.

Sponsor companies and involved investi-
gators have no voting representation on
these review boards, nor may they be pre-
sent during the voting on the research
approval. The investigator conducting the
study may, however, present the protocol
and answer questions at the IRB review
meeting. The company sponsoring the
trial is not allowed to participate in IRB
meetings as a matter of routine, although
a representative might be invited to
explain or clarify the protocol to the ethics
review body.

Informed consent must be obtained from
study participants—in writing—before
any study-related activities are performed.
Regulations clearly describe the required
elements of the consent document and the
consent process to be followed. A good
informed consent process can help ensure
that potential subjects understand the
nature of the studies they will enter, the
type of treatments they will undergo, alter-
native therapies currently available, and
any particular hazards they might experi-
ence. They must be informed that they
can withdraw from the study at any time
without penalty. Subjects are to be asked
for their consent to release information
from their medical records and told that
the medical information may be inspected
by sponsor company and regulatory
agency representatives. They are to be
informed that the results of the trial may
be used publicly, but anonymously.

Drug supplies must be accounted for
throughout the trial and reconciled at the
end of the trial. These practices are
designed to prevent the misuse or inap-
propriate redistribution of the investiga-
tional drug and to help ensure compliance
with the protocol.

Adverse events. All adverse events, unex-
pected drug reactions, and drug side
effects experienced and reported by sub-
jects or observed by clinical investigators
are to be recorded and promptly reported
to sponsor companies. The investigators
involved with subject care and the phar-
maceutical company sponsor are then to
analyze each event for “causality” and
“relatedness” to administration of the
drug—did this reaction occur because of
the drug or because of something else
such as the progression of the disease
symptoms, other medications being
taken, or unrelated causes? Such safety
information is then to be forwarded to the
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appropriate IRB or ethics committee and
regulatory agencies. The sponsor com-
pany is to send periodic updates to investi-
gators, alerting them to new serious or
unexpected drug reactions. 

Company physicians are expected to
continuously analyze the adverse drug
event data coming in from worldwide tri-
als for trends and patterns that could fore-
tell a drug safety problem. Drug compa-
nies frequently set up data and safety
monitoring boards (DSMBs), composed
of noncompany medical experts and
statisticians who impartially evaluate
safety as the study progresses and are
responsible for alerting the sponsor to
unanticipated problems. Regulatory agen-
cies also watch for trends, because they
are often in the best position to see safety
trends across classes of drugs from many
different companies.

Quality assurance. Sponsor companies
use quality assurance units independent
of the clinical research group to audit
medical operations. Their role is to ensure
that regulatory standards and company
policies and procedures for clinical
research are being followed in all coun-
tries where research is being conducted.

Regulatory oversight. Government agen-
cies oversee sponsor organizations, clini-
cal trial processes, and clinical trial sites
to verify that sponsors are conducting tri-
als appropriately. When deficiencies are
noted, agency inspectorates can restrict
and penalize the of fending academic
institution, contract research organiza-
tion (CRO), institutional review board,
investigator, and/or the sponsor com-
pany. Investigator sites can be prohibited
from conducting clinical research. Com-
pany studies can be rejected by regula-
tory agencies.

Continuous safety monitoring
Site staff examinations. Medical staff mem-
bers at the clinical trial site and at the
sponsor company are expected to be con-
tinuously alert to adverse drug reactions
or unexpected and serious medical prob-
lems that might be attributed to the new
medication being tested. The investigator
and the site staff examine subjects and
take vital sign measurements on the
schedule designated by the protocol, the
guide for study conduct. Each drug, as
shown in its preclinical studies, has
unique characteristics, and the potential

for adverse events or side effects that
investigators need to watch for during the
clinical trial.

For that reason, safeguard activities are
built into the protocol, such as the time
intervals between subject visits, how often
subjects are to be questioned and exam-
ined, the specific medical tests to be run at
various time points, and the special diag-
nostic tests or interviews to be conducted.
Staff members at the clinical site must
record the medical information from
these tests and from interviews and medi-
cal histories. Site staff must also transfer
information from the medical source doc-
uments to the case report forms (CRFs)
specific to the study. The CRFs contain
key information requested in the protocol.
Clinical research associates and physi-
cians are required to review the informa-
tion regularly and to immediately report
anything alarming to the IRB and regula-
tory agencies for further evaluation.

Sponsor pharmacovigilance. Dedicated
departments in pharmaceutical compa-
nies—often called pharmacovigilance
groups—receive, review, analyze, follow
up on, and appropriately distribute safety-
related information from new drug trials.
These groups sometimes staff hot lines
and Q&A services to provide up-to-date
answers to drug-related questions. Safety
information is to be reported to regula-
tory agencies at specified intervals and at
milestone time points throughout all
phases of drug development. A company’s
pharmacovigilance operations are subject
to detailed oversight by the company’s
independent quality assurance units and
are often inspected by FDA.

Sponsor monitoring is another important
oversight process to ensure quality, com-
pliance, and subject safety. Monitors may
be employees of the sponsor’s medical
staff or a contract research organization,
or may be independent contractors. In
each case, they represent the sponsor, and
visit investigator sites regularly, perhaps
every four to eight weeks. They examine
subject records in detail and verify that
the correct information was transferred to
the clinical trial case report forms—a pro-
cess called source data verification. Dur-
ing their site visits, monitors also examine
administrative and regulatory documents,
including drug supply and dosing
records, adverse events documentation
and reporting, the informed consent pro-

cess, and communications between the
sponsor company and investigator and
between the investigator and IRB. In
short, the activities of clinical trial moni-
tors are designed to ensure that all ele-
ments of the protocol are being followed.
In addition, monitors examine the appro-
priateness of the qualifications, training,
and training records of all site staff
involved with the trial, and they communi-
cate changes in site personnel to the spon-
sor company’s oversight team.

Following the completion of a site mon-
itoring visit, the monitor meets with the
site staff to review findings and discuss
(agree upon) corrections in data or
improvements in processes, if needed.
Monitors are expected to write a formal
monitoring report promptly after each
visit. Reports are sent to the sponsor com-
pany’s medical department, which reviews
the reports. When necessary, that depart-
ment’s clinical research associates and
physicians recommend remedial action. 

Regular monitoring ensures continued
contact with an investigator site to keep
the sponsor company aware of the site’s
safety and compliance status. Periodically,
information from many monitoring visits
and reports is gathered and analyzed for
common problems. When problems are
detected, special site- or trial-specific
counseling and training is initiated. 

Quality assurance
As stated in the ICH guideline for GCP, and
as recommended by the FDA, each phar-
maceutical sponsor company is to have a
quality assurance unit that is independent
of the operational area—that is, outside
the company’s clinical research group.
The function of the QA unit is to conduct
independent assessments and audits to
ensure that appropriate clinical research
processes are in place and that clinical
operations are being conducted according
to relevant regulations and guidelines, and
in conformance with the sponsor’s corpo-
rate policies, procedures, and trial proto-
col. QA is to report any variations or devia-
tions it finds to the operational area staff
and management and, periodically, to the
company’s senior management.

All major pharmaceutical companies
have independent QA departments. Many
have staff members based throughout the
world. A portion of the mission statement
of one such group, the quality assurance
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group of Eli Lilly and Company, reads as
follows:

We provide assurance, through auditing, con-

sulting and educating, that Lilly worldwide is in

compliance with regulatory expectations and

corporate quality objectives. We interpret and

establish quality standards which ensure

patient safety . . .

QA professionals come from a variety
of technical backgrounds, including phar-
macy, nursing, biology, computer science,
and chemistry, to name but a few. Those
hired into QA departments usually have
acquired a significant amount of hands-on
clinical experience from previous assign-
ments. Each year, QA management and
staff work with their counterparts in
research to devise an audit and assess-
ment strategy. The two groups identify all
of the clinical trial sites, medical pro-
cesses, and contractor organizations.
They then put plans into place detailing
the degree of monitoring to be done by
the medical organization and auditing to
be done by the QA department. 

The list below illustrates the breadth
of a typical QA department audit plan at
Lilly:
• Affiliate audits—for example, United

States, France, Japan
• Internal process audits—clinical study

reports, lab and diagnostic operations,
and drug supply, for example

• Laboratory and diagnostic services
audits—for example, clinical labs and
EKG readers

• Computer systems audits—for exam-
ple, data management and statistics

• Contractor audits—monitoring services
and data management, for example

• Regulatory affairs audits—for example,
safety surveillance and reporting,
report submissions

• Investigator site audits—for example,
university hospitals and private offices

• Business arrangement audits—part-
ners and joint ventures, for example.
Fulfilling the QA mission. How does a QA

unit accomplish its primary mission of
ensuring subject safety and the accuracy
and truthfulness of the data? First, by
ensuring that no one in the QA unit
reports to the clinical operations area they
oversee. This prevents perceived or real
possibilities for inappropriate influence or
coercion. Most QA departments report to
senior management in the legal or regula-
tory affairs component of the company.

Some groups report directly to the com-
pany CEO, and some to a vice president of
quality.23 Many companies also have a
compliance or ethics hot line that employ-
ees can call (anonymously, if desired) 24
hours any day to relate an observation or
lodge a complaint or concern. These “call-
ins” are then investigated to closure. 

Although organizationally separate
from the clinical research component, QA
personnel work closely with clinical opera-
tions to understand its internal processes
and activities and to learn the locations of
trial sites and site-related activities. It is
important for the QA department to know
“where the action is,” and to be there fre-
quently enough to ensure that things are
done properly. This means compiling a list
of clinical operations group activities and
conducting a formal or informal risk
assessment to determine which processes
and areas are best under control. Exam-
ples of risk factors are investigators new
to clinical research who require further
training and sites with high staff turnover,
which can lead to uncertainties and mis-
takes in clinical trial practice. QA person-
nel can then conduct planned audits of
sites and medical processes and write
reports for QA management review. The
management and staff of the audited
group receive final reports of the audit
findings, as do designated senior man-
agers throughout the company.

In some cases, “special alert” notations
may be marked on audits to trigger spe-
cific and prompt action by senior corpo-
rate managers. In fact, all audit findings
require some response, such as who will

address the issue, what the action plans
are, and when they will be completed. The
QA department tracks the action plans to
completion with the goal of continual
improvement in quality, compliance, and
safety reporting.

When the auditors come
Both the company’s own QA auditors and
the regulatory agency inspectors examine
many facets of the clinical trial during
their visits to an investigator site. The
oversight activities of the company’s mon-
itoring and QA groups overlap consider-
ably—as they should. Monitors, auditors,
and inspectors all assess quality and com-
pliance through examination of medical
records and test results, and by interview-
ing the site’s medical staff (see Monitor
Questions box). 

QA auditors and clinical research
department monitors are especially alert to
the safety aspects of the trial. Specifically:
• Were subjects appropriately informed

of the risks in the clinical trial?
• Were subjects told about available alter-

native therapies?
• Were subjects seen on schedule for

check-ups, treatments, and evaluations?
• Are qualified staff seeing the subjects

and conducting appropriate tests?
• Were all diagnostic tests completed and

on schedule?
• Is the physician in charge—rather than

less-qualified members of the investiga-
tor’s staff—administering and analyz-
ing diagnostic tests and evaluations?

• Are subjects completing their daily
diaries, and are the diaries given to the
clinical trial physician for examination?

• Is medication being dispensed in the
appropriate doses and at the right inter-
vals?

• Did the practicing physician exclude
other medications that might interfere
with (or be hazardous in combination
with) the experimental drug, and did
the subject indeed avoid them?

• Did any drug reactions or adverse events
occur during the trial? Were these appro-
priately noted and reported to the phar-
maceutical sponsor company?

• Is the clinical research physician at the
sponsor company appropriately review-
ing safety information across the entire
clinical trial to detect negative trends or
safety concerns? 

• Did the sponsor company summarize

□ Are the proper documents in
place?

□ Are they appropriately signed and
dated by subjects, staff, and
investigators to provide proof that
the study was carried out accord-
ing to the protocol?

□ Are medication records up-to-date
and in alignment with what actual
use should be?

□ Is there proof that the clinical
study staff is qualified and trained
and appropriately involved?

□ What subject safety concerns, if
any, emerged during site monitor-
ing, auditing, or inspection?

Monitoring Questions
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and report adverse events, if war-
ranted, to the regulatory agencies?

• Did the clinical investigator receive
periodic or spontaneous adverse event
safety updates from the sponsor com-
pany?

• Did the investigator share the safety
updates with the clinical staff and for-
ward them to the institutional review
board?

When things go awry
Every complex, multicomponent opera-
tion faces the possibility that, from time to
time, things may not go as planned. This
may result from failures in the sponsor’s
planning, monitoring, or follow-up; from
providing poorly written instructions to
the trial site; or from a failure of investiga-
tor site physicians or staff to conduct the
study according to plan. Study subjects
themselves are critical parts of the clinical
trial process; they must store and take
medication properly, complete their
paperwork, answer questions truthfully
and correctly, and return to the site for 
visits on schedule. 

At times, but rarely, some party in the
clinical trial process commits outright
fraud. Sometimes the sponsor’s monitor-
ing staff or the QA auditing group detects
such serious scientific misconduct, but

most often a member of a site’s staff sees
or senses misconduct and reports it to a
sponsor or regulatory authorities. “Whis-
tle-blowers” may come forward to the
sponsor’s monitors with the first mention
of a problem—reporting, for example,
that people are not following the protocol
or are not complying with regulations
designed to ensure appropriate medical
care and subject protection. When this
occurs, the sponsor company’s QA depart-
ment takes prompt action to investigate
the allegation and identify (in great detail)
the “who, what, when, and where” of the
incident. The first goals of the investiga-
tion are to ensure appropriate subject
safety and medical care, and then to deter-
mine whether it is possible or desirable to
continue the trial at a given site—that is,
can good subject care be ensured? Figure
2 shows an example of the sequence of
events in the investigation of alleged sci-
entific misconduct.

Once they have gathered the facts, the
sponsor’s QA personnel and the clinical
research staff meet to address the issues
and to determine an appropriate resolu-
tion. When subjects are receiving benefit
from an experimental therapy, one option
is to continue the trial, but under the
direction of a new site or staff. Other
options are to cease work at a particular

institution or to add remedial training and
closer monitoring to improve operations
in areas of marginal compliance.

Safety first
Ensuring subject safety, as well as
demonstrating the effectiveness of a new
medication, is of the utmost importance
throughout the entire drug development
process. Safety concerns factor into the
initial strategic thinking of the discovery
research chemists and pharmacologists.
Then, toxicologists conduct numerous
short- and long-term toxicology and
safety studies in animals before dosing
the first human being. Such studies con-
tinue throughout the clinical trial to
expand the knowledge base for a given
drug. The gradual dose escalation of a
drug candidate in healthy human volun-
teer subjects is performed under tightly
controlled conditions and under the
direction and scrutiny of highly trained
clinical pharmacology physicians. A drug
candidate’s progress toward broader
testing in a population of individuals with
the disease or condition to be treated 
also moves cautiously and gradually.

An overarching focus on safety and the
documentation of safety-related informa-
tion is built into clinical research proto-
cols, case report forms, databases, and

Figure 2. Sequence of events for a typical investigation of alleged scientific misconduct.

Receive 
allegation/information Send auditors

to site

Inform senior
management

Explore options

Make decision

If trial to be
terminated,

notify agency

remediation?
close site?

use data?
report investigator?

Gather directors
for meeting

•QA
•regulatory
•medical or toxicology operations
•legal
•project management
•statistics (if necessary)
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alerting systems within pharmaceutical
sponsor companies. Safety and pharma-
covigilance physicians engage in ongoing
analysis of safety data, analyzing it across
clinical trial sites and subject populations
to detect any trends or early warning
signs of problems. Throughout the devel-
opment process, information flows contin-
ually between sponsor companies and the
regulatory agencies that will eventually
decide whether to grant marketing
approval to the sponsor company.

The sponsor company’s QA unit over-
sees the quality and compliance of the
overall drug development process. These
units—which are independent of clinical
research operations and staffed by scien-
tists with special training in compliance,
inspection, and auditing—are committed
to upholding high standards of regulatory
compliance and basic corporate ethics.
Regulatory agencies throughout the
world also inspect sites and sponsors to
assure themselves that the regulations
were followed and that sound data was
submitted for decision-making.

Those who contribute to the develop-
ment of an effective new drug—one that
improves the health and well-being of
their fellow human beings—take pride in
helping to move an idea to reality. And
they take equal pride in the fact that the
new drug was developed without harm to
the multitude of clinical trial subjects who
voluntarily took part in the quest for
improved therapy.
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