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Preface

The positive reception of the first edition of Princi-
ples and Practice of Clinical Research prompted the
second edition, which was written in the context of
continued growth and scope of clinical research as a
discipline since the publication of the first edition in
2002. The course at the National Institutes of Health
(NIH) Clinical Center, which led to the production of
the first edition, has been in existence for ten years and
is now taught to nearly 1,000 students annually at the
NIH Clinical Center and at multiple long-distance
learning sites, including both domestic and interna-
tional partners.

This second edition includes new chapters on clini-
cal research from a patient’s perspective, managing
conflicts of interest in clinical research, the clinical
researcher and the media, clinical research from an
industry perspective, data management in clinical
research, how to evaluate a protocol budget, and the

xi

role of the human genome project and genomics in
clinical research. All other chapters have been updated
with extensive changes in the chapters on technology
transfer and how to successfully navigate the NIH
peer review process for grants.

We hope that this book provides the reader with an
expanded awareness of the broad scope of clinical
research and the tools to conduct such research safely
and effectively. Our goals as investigators should be
to strive to improve the well being of patients in general
while ensuring the safety of our research subjects
enrolled in investigational protocols.

John I. Gallin, M.D.

Frederick P. Ognibene, M.D.

National Institutes of Health Clinical Center
Bethesda, Maryland
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CHAPTETR

A Historical Perspective on
Clinical Research

JOHN I. GALLIN
National Institutes of Health Clinical Center, Bethesda, Maryland

If I have seen a little further it is by standing on the shoulders
of giants. —Sir Isaac Newton, 1676

The successful translation of a basic or clinical
observation into a new treatment of disease is rare
in an investigator’s professional life, but when it
occurs, the personal thrill is exhilarating and the
impact on society may be substantial. The following
historical highlights provide a perspective of the
continuum of the clinical research endeavor. These
events also emphasize the contribution that clinical
research has made to advances in medicine and public
health.

In this chapter, and throughout this book, a broad
definition of clinical research of the Association of
American Medical Colleges Task Force on Clinical
Research is used.! That task force defined clinical
research as

a component of medical and health research intended to
produce knowledge essential for understanding human
disease, preventing and treating illness, and promoting
health. Clinical research embraces a continuum of studies
involving interaction with patients, diagnostic clinical
materials or data, or populations, in any of these categories:
disease mechanisms; translational research; clinical
knowledge; detection; diagnosis and natural history of
disease; therapeutic interventions including clinical trials;
prevention and health promotion; behavioral research; health
services research; epidemiology; and community-based and
managed care-based research.
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1. THE EARLIEST CLINICAL RESEARCH

Medical practice and clinical research are grounded
in the beginnings of civilization. Egyptian medicine
was dominant from approximately 2850 Bc to 525 Bc.
The Egyptian Imhotep, whose name means “he who
gives contentment,” lived slightly after 3000 Bc and
was the first physician figure to rise out of antiquity.?
Imhotep was a known scribe, priest, architect, astrono-
mer, and magician (medicine and magic were used
together), and he performed surgery, practiced some
dentistry,' extracted medicine from plants, and knew
the position and function of the vital organs.

There is also evidence that ancient Chinese medi-
cine included clinical studies. For example, in 2737 BC
Shen Nung, the putative father of Chinese medicine,
experimented with poisons and classified medical
plants,’ and L. Yin (1176-1123 Bc), a famous prime min-
ister of the Shang dynasty, described the extraction of
medicines from boiling plants.*

Documents from early Judeo-Christian and Eastern
civilizations provide examples of a scientific approach
to medicine and the origin of clinical research. In the
Old Testament, written from the 15th century BC to
approximately the 4th century Bc,” a passage in the
first chapter of the Book of Daniel describes a com-
parative “protocol” of diet and health. Daniel demon-
strated the preferred diet of legumes and water made
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for healthier youths than the king’s rich food and
wine:

Then Daniel said to the steward . . .

“Test your servants for ten days; let us be given vegetables
to eat and water to drink. Then let your appearance and the
appearance of the youths who eat the king’s rich food be
observed by you, and according to what you see deal with
your servants:

So he harkened to them in this matter; and tested them
for ten days.

At the end of ten days it was seen that they were better in
appearance and fatter in flesh than all the youths who ate the
king’s rich food. So the steward took away their rich food and
the wine they were to drink, and gave them vegetables.”

Daniel 1:11-16

The ancient Hindus also excelled in early medicine,
especially in surgery, and there is evidence of Indian
hospitals in Ceylon in 437 and 137 Bc.*

2. THE GREEK AND ROMAN INFLUENCE

Although early examples of clinical research predate
the Greeks, Hippocrates (460-370 Bc) is considered the
father of modern medicine, and he exhibited the strict
discipline required of a clinical investigator.

His emphasis on the art of clinical inspection, obser-
vation, and documentation established the science of
medicine. In addition, as graduating physicians are
reminded when they take the Hippocratic oath, he
provided physicians with high moral standards. Hip-
pocrates” meticulous clinical records were maintained
in42 case records representing the first known recorded
clinical observations of disease.” These case studies
describe, among other maladies, malarial fevers, diar-
rhea, dysentery, melancholia, mania, and pulmonary
edema with remarkable clinical acumen.

On pulmonary edema, he wrote the following;:

Water accumulates; the patient has fever and cough; the
respiration is fast; the feet become edematous; the nails
appear curved and the patient suffers as if he has pus inside,
only less severe and more protracted. One can recognize that
itis not pus but water . . . if you put your ear against the chest
you can hear it seethe inside like sour wine.”

Hippocrates also described the importance of clean-
liness in the management of wounds. He wrote, “If
water was used for irrigation, it had to be very pure or
boiled, and the hands and nails of the operator were
to be cleansed.”® Hippocrates’ teachings remained
dominant and unchallenged until Galen of Pergamum
(ca. 130-200 AD), the physician to the Roman Emperor
Marcus Aurelius.” Galen was one of the first individu-
als to utilize animal studies to understand human
disease. By experimenting on animals, he was able to
describe the effects of transection of the spinal cord at

different levels. According to Galen, health and disease
were the balance of four humors (blood, phlegm, black
bile, and yellow bile), and veins contained blood and
the humors, together with some spirit.”

3. MIDDLE AGES AND RENAISSANCE

In the Middle Ages, improvements in medicine
became evident, and the infrastructure for clinical
research began to develop. Hospitals and nursing,
with origins in the teachings of Christ," became defined
institutions (although the forerunner of hospitals can
be traced to the ancient Babylonian custom of bringing
the sick into the marketplace for consultation, and the
Greeks and Romans had military hospitals). By the
1100s and 1200s, hospitals were being built in England,
Scotland, France, and Germany.

Early progress in pharmacology can be linked to the
Crusades and the development of commerce. Drug
trade became enormously profitable during the Middle
Ages. Drugs were recognized as the lightest, most
compact, and most lucrative of all cargoes. The influ-
ences of Arabic pharmacy and the contact of the Cru-
saders with their Moslem foes spread the knowledge
of Arabic pharmaceuticals and greatly enhanced the
value of drugs from the Far East. The records of the
customhouse at the port of Acre (1191-1291) show a
lively traffic in aloes, benzoin, camphor, nutmegs, and
opium."

Documentation through case records is an essential
feature of clinical research. Pre-Renaissance medicine
of the 14th and 15th centuries saw the birth of “Con-
silia” or medical-case books, consisting of clinical
records from the practice of well-known physicians.'?
Hippocrates’ approach of case studies developed 1700
years earlier was reborn, particularly in the Bolognese
and Paduan regions of Italy. Universities became
important places of medicine in Paris, Bologna, and
Padua.

Clinical research remained mostly descriptive,
resembling today’s natural history and disease patho-
genesis protocols. In 1348, Gentile da Foligno, a Paduan
professor, described gallstones."”” Bartolommeo Mon-
tagnana (1470), an anatomist, described strangulated
hernia, operated on lachrymal fistula, and extracted
decayed teeth.” There was also evidence of the begin-
ning of a statistical approach to medical issues during
this period. For example, a 14th-century letter from
Petrach to Boccaccio states that

Ionce heard a physician of great renown among us express
himself in the following terms:...I solemnly affirm and
believe, if a hundred or a thousand of men of the same age,
same temperament and habits, together with the same
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surroundings, were attacked at the same time by the same
disease, that if the one half followed the prescriptions of the
doctors of the variety of those practicing at the present day,
and that the other half took no medicine but relied on Nature’s
instincts, I have no doubt as to which half would escape.”

The Renaissance (1453-1600) represented the revival
of learning and transition from medieval to modern
conditions; many great clinicians and scientists pros-
pered. At this time, many of the ancient Greek dictums
of medicine, such as Galen’s four humors, were dis-
carded. Perhaps the most important anatomist of this
period was Leonardo da Vinci (1453-1519) (Fig. 1-1)."
Da Vinci created more than 750 detailed anatomic
drawings (Fig. 1-2).

4. SEVENTEENTH CENTURY

Studies of blood began in the 17th century. William
Harvey (1578-1657) convincingly described the circu-

FIGURE 1-1 Leonardo da Vinci self-portrait (red chalk); Turin,
Royal Library. From reference 14, Figure 1.

¥ AR R e ’l.:t 584 3.
FIGURE 1-2 Example of anatomic drawing by Leonardo da
Vinci. Trunk of female human body, with internal organs seen as
though ventral side were transparent. From reference 14, p. 369.

lation of blood from the heart through the lungs and
back to the heart and then into the arteries and back
through the veins.'® Harvey emphasized that the arter-
ies and veins carried only one substance, the blood,
ending Galen’s proposal that veins carried a blend of
multiple humors. (Of course, today we know that
blood contains multiple cellular and humoral ele-
ments, so to some extent Galen was correct.) The
famous architect Sir Christopher Wren (1632-1723),
originally known as an astronomer and anatomist
(Fig. 1-3), in 1656 assembled quills and silver tubes as
cannulas and used animal bladders to inject opium
into the veins of dogs.” The first well-documented
transfusions of blood into humans were done in 1667
by Richard Lower and Edmund King in London' and
mentioned in Pepys’ diary."”

The 17th century also brought the first vital statis-
tics, which were presented in Graunt’s book, Natural
and Political Observations Mentioned in a Following Index,
and Made Upon the Bills of Mortality.* In this book of
comparative statistics, populations and mortality sta-
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tistics were compared for different countries, ages, and
sex for rural and urban areas. The importance of using
mortality among groups would have major impor-
tance in future clinical studies.

FIGURE 1-3 Christopher Wren’s drawing of the brain shows
blood vessels discovered by Thomas Willis."”

FIGURE 1-4 Antony van Leeuwenhoek. From reference 21.

5. EIGHTEENTH CENTURY

The 18th century brought extraordinary advances
in the biological sciences and medicine. At the end of
the 17th century, Antony van Leeuwenhoek of Delft
(1632-1723) invented the microscope. Although he is
best known for using his microscope to provide the
first descriptions of protozoa and bacteria, Leeuwen-
hoek also provided the first description of striated vol-
untary muscle, the crystalline structure of the lens, red
blood cells, and spermatozoa (Figs. 1-4 and 1-5).*!

Modern clinical trials can be recognized in the 1700s.
Scurvy was a major health problem for the British
Navy. William Harvey earlier had recommended
lemons to treat scurvy but argued that the therapeutic
effect was a result of the acid in the fruit. James Lind
(Fig. 1-6), a native of Scotland and a Royal Navy
surgeon, conducted a clinical trial in 1747 to assess this
hypothesis comparing three therapies for scurvy (Table
1-1).” Twelve sailors with classic scurvy were divided

PHILOSOPHICAL

TRANSACTIONS.

For the Months of Jng*Ji and Stftemttr.
Stftemt. 21, 1674,

The CONTENTS.
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FIGURE 1-5 Title page from Leeuwenhoeck’s paper on
Microscopical Observations. From reference 16.
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FIGURE 1-6 James Lind.

TABLE 1-1 Treatment of Scurvy by James Lind

Treatment Arm Cured p Value'
Sulfuric acid 0/2 >0.05
Vinegar 0/2 >0.05
Seawater 0/2 >0.05
Cider 0/2 >0.05
Physicians 0/2 >0.05
Citrus fruit 2/2 >0.05

‘Compared to patients in the five areas of the trial; no placebo

group.

into six groups of two each, all given identical diets,
and the various groups supplemented with vinegar,
dilute sulfuric acid, cider, seawater, a nutmeg, garlic,
and horseradish mixture, and with two oranges and
one lemon daily.

Sulfuric acid, vinegar, seawater, cider, and physi-
cian’s remedy had no benefit. Two sailors receiving
citrus fruit avoided scurvy. Although not significant
because of sample size, this early clinical study formed
the basis for successfully avoiding scurvy with citrus
fruit. The studies with sulfuric acid, vinegar, and cider

excluded acid as a likely explanation for the beneficial
effect of citrus fruit.

The 18th century saw great progress in the area
of surgery. A remarkable succession of teachers and
their students led these studies. Percival Pott of St.
Bartholomew’s Hospital described tuberculosis of the
spine or “Pott’s disease.”” John Hunter, Pott’s pupil,
was the founder of experimental and surgical pathol-
ogy as well as a pioneer in comparative physiology
and experimental morphology. Hunter described
shock, phlebitis, pyremia, and intussusception and
made major findings of inflammation, gunshot
wounds, and the surgical diseases of the vascular
system.” Hunter’s student, Edward Jenner (1749-
1823),” introduced vaccination as a tool to prevent
infectious diseases (Fig. 1-7).* Jenner was aware that
dairymaids who had contacted cowpox through
milking did not get smallpox. In 1798, Jenner con-
ceived of applying the observation on a grand scale to
prevent smallpox.”

Jenner was not the first to conceive of the idea of
inoculation for smallpox. For example, the Chinese
had thought of this earlier and Sir Hans Sloane had
done small studies in 1717 using variolation (inoculat-
ing healthy people with pus from blisters obtained
from patients with smallpox).” In addition, James
Jurin published several articles between 1723 and 1727
comparing death from natural smallpox in people who
had not been inoculated with those who had been
inoculated. Jurin showed that death occurred in 5 of 6
subjects in the first group compared to 1 in 60 in the
latter,” providing one of the first studies using mortal-
ity as a critical clinical end point. In 1734, Voltaire
wrote, “The Cirassians [a Middle Eastern people] per-
ceived that of a thousand persons hardly one was
attacked twice by full blown smallpox; that in truth
one sees three or four mild cases but never two that
are serious and dangerous; that in a word one never
truly has that illness twice in life.”” Thus, Voltaire rec-
ognized natural immunity to smallpox, which was an
important concept for future vaccinology. In 1721,
Cotton Mather demonstrated that variolation pro-
tected citizens of the American colonies in Massa-
chusettes,” and in 1777 George Washington used
variolation against smallpox to inoculate the Conti-
nental Army, the first massive immunization of a
military.” Jenner was the first to try vaccination on a
large scale using scabs from cow pox to protect against
human smallpox and the first to use experimental
approaches to establish the scientific basis for vaccina-
tion. Jenner transformed a local country tradition into
a viable prophylactic principle. Jenner’s vaccine was
adopted quickly in Germany and then in Holland,
Denmark, the rest of Europe, and the United States.
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FIGURE 1-7 Edward Jenner (painting by Sir Thomas Lawrence).
From reference 3, p. 373.

The 1700s were also when the first known blinded
clinical studies were performed. In 1784, a commission
of inquiry was appointed by King Louis XVI of France
to investigate medical claims of “animal magnetism”
or “mesmerism.” The commission, headed by Benja-
min Franklin and consisting of such distinguished
members as Antoine Lavoisier, Jean-Sylvain Bailly, and
Joseph-Ignace Guillotin, had as a goal to assess whether
the reported effects of this new healing method were
due to “real” force or due to “illness of the mind.”
Among the many tests performed, blindfolded people
were told that they were either receiving or not receiv-
ing magnetism when in fact, at times, the reverse was
happening. The results showed that study subjects felt
effects of magnetism only when they were told they
received magnetism and felt no effects when they were
not told, whether or not they were receiving the treat-
ment.”" This was the beginning of the use of blinded
studies in clinical research.

The 18th century also provided the first legal
example that physicians must obtain informed consent
from patients before a procedure. In an English lawsuit,
Slater v. Baker & Stapleton, two surgeons were found

liable for disuniting a partially healed fracture without
the patient’s consent.”” This case set the important
precedent described by the court: “Indeed it is reason-
able that a patient should be told what is about to be
done to him that he may take courage and put himself
in such a situation as to enable him to undergo the
operation.”

6. NINETEENTH CENTURY

In the first days of the 19th century, Benjamin Water-
house, a Harvard professor of medicine, brought Jen-
ner’s vaccine to the United States, and by 1802 the first
vaccine institute was established by James Smith in
Baltimore, Maryland. This led to a national vaccine
agency, which was established by the Congress of the
United States under the direction of James Smith in
1813.%

Jenner’s vaccination for smallpox was followed by
other historic studies in the pathogenesis of infectious
diseases. The French physician Pierre Charles Alexan-
dre Louis (1787-1872) realized that clinical observa-
tions on large numbers of patients were essential for
meaningful clinical research. He published classical
studies on typhoid fever and tuberculosis, and his
research in 1835 on the effects of bloodletting demon-
strated that the benefits claimed for this popular mode
of treatment were unsubstantiated.* On February 13,
1843, one of Louis” students, Oliver Wendell Holmes
(1809-1894), the father of the great Justice Holmes,
read his article, On the Contagiousness of Puerperal
Fever,” to the Boston Society for Medical Improvement
(Fig. 1-8). Holmes stated that women in childbed
should never be attended by physicians who have
been conducting postmortem sections on cases of
puerperal fever; that the disease may be conveyed in
this manner from patient to patient, even from a case
of erysipelas; and that washing the hands in calcium
chloride and changing the clothes after leaving a puer-
peral fever case was likely to be a preventive measure.
Holmes” essay stirred up violent opposition by obste-
tricians. However, he continued to reiterate his views,
and in 1855 in a monograph, Puerperal Fever as a Private
Pestilence, Holmes noted that Semmelweis, working in
Vienna and Budapest, had lessened the mortality of
puerperal fever by disinfecting the hands with chlo-
ride of lime and the nail brush.*

Ignaz Philipp Semmelweis (1818-1865) performed
the most sophisticated preventive clinical trial of the
19th century that established the importance of hand
washing to prevent the spread of infection (Fig. 1-9).%
Semmelweis, a Hungarian pupil, became an assistant
in the first obstetric ward of the Allgemeines Kranken-
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FIGURE 1-8 Oliver Wendell Holmes. From reference 3, p. 435.

haus in Vienna in 1846. Semmelweis was troubled by
the death rate associated with puerperal or “childbed”
fever. From 1841 to 1846, the maternal death rate from
puerperal sepsis averaged approximately 10%, and in
some periods as high as 50%, in the First Maternity
Division of the Vienna General Hospital. In contrast,
the rate was only 2 or 3% in the Second Division, which
was attended by midwives rather than physicians. The
public knew the disparity, and women feared being
assigned to the First Division. Semmelweis became
frustrated by this mystery and began to study cadav-
ers of fever victims. In 1847, his friend and fellow
physician, Jakob Kolletschka, died after receiving a
small cut on the finger during an autopsy. The risk of
minor cuts during autopsies was well-known, but
Semmelweis made the further observation that Kol-
letschka’s death was characteristic of death from puer-
peral fever. He reasoned that puerperal fever was
“caused by conveyance to the pregnant women of
putrid particles derived from living organisms, through
the agency of the examining fingers.” In particular, he
identified the cadaveric matter from the autopsy room,
with which the midwives had no contact, as the source
of the infection.

In 1847, Semmelweis insisted that all students and
physicians scrub their hands with chlorinated lime
before entering the maternity ward, and during 1848
the mortality rate on his division dropped from 9.92%

FIGURE 1-9 Ignaz Philipp Semmelweis. From reference 4,
p- 436.

to 1.27%. Despite his convincing data, his colleagues
rejected his findings and accused him of insubordina-
tion. The dominant medical thinking at the time was
that the high mortality in the charity hospital related
to the poor health of the impoverished women, despite
the difference between the control (no chlorinated lime
hand washing) and experimental (washing with chlo-
rinated lime) divisions. Without any opportunity for
advancement in Vienna, Semmelweis returned to his
home in Budapest and repeated his studies with the
same results. In 1861, he finally published The Etiology,
Concept, and Prophylaxis of Childhood Fever.”” Although
Holmes” work antedated Semmelweis by 5 years, the
superiority of Semmelweis’ observation lies not only
in his experimental data but also in his recognition that
puerperal fever was a blood poisoning. The observa-
tions of Holmes and Semmelweis were a critical step
for medicine and surgery.

In addition to discovering the importance of hand
washing, the first well-documented use of ether for
surgery (1846) by William Thomas Green Morton with
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Dr. John Collins Warren as the surgeon at the Massa-
chusetts General Hospital also occurred during the
19th century.” Oliver Wendell Holmes is credited with
proposing the words anesthetic and anesthesia.*® Recog-
nition of the importance of hand washing and the dis-
covery of anesthetics were essential findings of the
19th century that were critical for the development of
modern surgery.

The work of Holmes and Semmelweis on the impor-
tance of hand washing also opened the door for Pas-
teur’s work on the germ basis of infectious diseases.
Louis Pasteur (1822-1895) was perhaps the most out-
standing clinical investigator of the 19th century (Fig.
1-10). He was trained in chemistry. His fundamental
work in chemistry led to the discovery of levo and
dextro isomers. He then studied the ferments of micro-
organisms, which eventually led him to study the det-
rimental causes of three major industries in France:
wine, silk, and wool. Pasteur discovered the germ
basis of fermentation, which formed the basis of the

FIGURE 1-10 Louis Pasteur. One of the remarkable facts about
Pasteur was his triumph over a great physical handicap. In 1868 at
age 46, just after completing his studies on wine, he had a cerebral
hemorrhage. Although his mind was not affected, he was left with
partial paralysis of his left side, which persisted for the remainder
of his life. This photograph, taken after he was awarded the Grand
Cross of the Legion of Honor in 1881, gives no hint of his infirmity.
From reference 23, p. 116.

germ theory of disease.” He discovered Staphylococcus
pyogenes as a cause of boils and the role of Streptococcus
pyogenes in puerperal septicemia. In other studies, he
carried forward Jenner’s work on vaccination and
developed approaches to vaccine development using
attenuation of a virus for hydrophobia (rabies) and
inactivation of a bacterium for anthrax.

The work of Pasteur was complemented by the
studies of Robert Koch (1843-1910), who made critical
technical advances in bacteriology. Koch was the first
to use agar as a culture media and he introduced the
petri dish, pour plates, and blood agar to make bacte-
rial culture and identification easy and widely avail-
able. Koch cultured the tubercle bacillus and identified
the etiologic agent for anthrax, which was later used
by Pasteur to develop a vaccine, and he established
“Koch'’s postulates” to prove that an infectious agent
causes disease (Fig. 1-11).”

FIGURE 1-11 Robert Koch. His career in research began in 1872
when his wife gave him a microscope as a birthday present. He was
then 28 years old, performing general practice in a small town in
Silesia. This was an agricultural region where anthrax was common
among sheep and cattle, and it was in the microscopic study of this
disease in rabbits that Koch made his first great discovery of the role
of anthrax bacilli in disease. From reference 23, p. 132.
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The studies of Pasteur and Koch were performed
during the same period as the work of the Norwegian
Gerhard Armauer Hansen (1841-1912). In 1874, based
on epidemiological studies in Norway, Hansen con-
cluded that Mycobacterium leprae was the microorgan-
ism responsible for leprosy. Hansen’s claim was not
well received, and in 1880, in an attempt to prove his
point, he inoculated live leprosy bacilli into humans,
including nurses and patients, without first obtaining
permission. One of the patients brought legal action
against Hansen. The court, in one of the early cases
demonstrating the importance of informed consent in
clinical research, removed Hansen from his position as
director of Leprosarium No. 1, where the experiments
had taken place. However, Hansen retained his posi-
tion as chief medical officer for leprosy® and later in
his life received worldwide recognition for his life’s
work on leprosy.

In the same era, Emil von Behring (1854-1917) dem-
onstrated in 1890 that inoculation with attenuated
diphtheria toxins in one animal resulted in production
of a therapeutic serum factor (antitoxin) that could
be delivered to another, thus discovering antibodies
and establishing a role for passive immunization.
On Christmas eve of 1891, the first successful
clinical use of diphtheria antitoxin occurred.” By 1894,

FIGURE 1-12 Emil von Behring. From reference 39, p. 7.

diphtheria antiserum became commercially avail-
able as a result of Paul Ehrlich’s work establishing
methods for producing high-titer antisera. Behring’s
discovery of antitoxin was the beginning of humoral
immunity, and in 1901 Behring received the first
Nobel prize. Koch received the prize in 1905 (Fig.
1-12).

The Russian scientist Elie Metchnikoff (1845-1916)
discovered the importance of phagocytosis in host
defense against infection and emphasized the impor-
tance of the cellular components of host defense against
infection.* Paul Ehrlich (1854-1915) discovered the
complement system and asserted the importance of
the humoral components of host defense. In 1908,
Metchnikoff and Ehrlich shared the Nobel prize (Figs.
1-13 and 1-14).

At the end of the 19th century, studies of yellow
fever increased the awareness of the importance of the
informed consent process in clinical research. In 1897,
Italian bacteriologist Giuseppe Sanarelli announced
that he had discovered the bacillus for yellow fever by

FIGURE 1-13 Elie Metchnikoff in his forties. Reprinted
frontispiece of E. Metchnikoff, The Nature of Man: Studies in
Optimistic Philosophy. New York, Putnam, 1903. From reference 40,
Figure 5.
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FIGURE 1-14 Paul Ehrlich. From Reference 39, p. 9.

injecting the organism into five people. William Osler
was present at an 1898 meeting at which the work by
Sanarelli was discussed, and Osler said, “To deliber-
ately inject a poison of known high degree of virulency
into a human being, unless you obtain that man’s sanc-
tion . . .is criminal.”* This commentary by Osler had
substantial influence on Walter Reed, who demon-
strated in human volunteers that the mosquito is the
vector for yellow fever. Reed adopted written agree-
ments (contracts) with all his yellow fever subjects.
In addition to obtaining signed permission from all
his volunteers, Reed made certain that all published
reports of yellow fever cases included the phrase “with
his full consent.”*

Toward the end of the 19th century, women began to
play important roles in clinical research. Marie Curie
(1867-1934) and her husband, Pierre, won the Nobel
prize in physics in 1903 for their work on spontaneous
radiation, and in 1911 Marie Curie won a second Nobel
prize (in chemistry) for her studies in the separation of
radium and description of its therapeutic properties.
Marie Curie and her daughter, Irene, promoted the ther-
apeutic use of radium during World War I (Fig. 1-15).

Florence Nightingale (1820-1910), in addition to her
famous work in nursing, was an accomplished math-
ematician who applied her mathematical expertise to
dramatize the needless deaths caused by unsanitary
conditions in hospitals and the need for reform
(Fig. 1-16).*

FIGURE 1-15 Marie Curie (1867-1934).

FIGURE 1-16 Florence Nightingale (1820-1910).

7. TWENTIETH CENTURY AND BEYOND

The spectacular advances in medicine during the
20th century would never have happened without
the centuries of earlier progress. In the 20th century,
medical colleges became well established in Europe
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and the United States. The great contributions of the
United States to medicine in the 20th century are linked
to the early commitment to strong medical education.
The importance of clinical research as a component of
the teaching of medicine was recognized in 1925 by the
American medical educator Abraham Flexner, who
wrote, “Research can no more be divorced from
medical education than can medical education be
divorced from research.”*

Two other dominant drivers of the progress in med-
icine through clinical research were government
investment in biomedical research and private invest-
ment in the pharmaceutical industry. These invest-
ments, closely linked with academia, resulted in
enhanced translation of basic observations to the
bedside. Sir Alexander Fleming’s discovery of penicil-
lin in 1928 in Scotland spawned expansion of the
pharmaceutical industry with the development of anti-
biotics, antiviral agents, and new vaccines. Banting
and Best’s discovery of insulin in 1921 in Canada was
followed by the discovery of multiple hormones to
save lives.

In the 1920s and 1930s, Sir Ronald Aylner Fisher
(1890-1962), from the United Kingdom, introduced the
application of statistics and experimental design.*
Fisher worked with farming and plant fertility to intro-
duce the concept of randomization and analysis of
variance—procedures used today throughout the
world. In 1930, Torald Sollman emphasized the
importance of controlled experiments with placebo
and blind limbs to a study—a rebirth of the “blinded”
or “masked” studies originated by Benjamin Franklin
in 1784. Sollman wrote, “Apparent results must be
checked by the ‘blind test,” i.e., another remedy or a
placebo, without the knowledge of the observer, if
possible.” (Fig. 1-17)¥

With these approaches many new drugs for treat-
ment of hypertension, cardiovascular disease, manic
depression, and epilepsy, to name a few, were
developed.

The spectacular advances in the 20th century were
associated with troubling events in clinical research
that heightened public attention and formalized the
field of clinical bioethics. The Nazi’s human experi-
mentation led to the “Nuremberg Code” in 1947 that
was designed to protect human subjects by ensuring
voluntary consent of the human subject and that the
anticipated result of the research must justify the per-
formance of the research. The Tuskegee syphilis exper-
iments initiated in the 1930s and continued until 1972
in African American men and the Willowbrook hepa-
titis studies in the mid-1950s in children with Down
syndrome highlighted the need to establish strict rules
to protect research patients.

FIGURE 1-17 Testing puddings and gelatins at Consumers
Union. Copyright 1945 by Consumers Union of U.S., Inc., Yonkers,
NY. Reprinted with permission from the April 1945 issue of Con-
sumer Reports.

In 1953, the U.S. National Institutes of Health (NIH)
issued “Guiding Principles in Medical Research Involv-
ing Humans” that required prior review by medical
committee of all human research to be conducted at
the newly opened NIH Clinical Center. In 1962, the
Kefauver-Harris amendments to the Food and Drug
Act stipulated subjects be told if a drug is being used
for investigational purposes, and subject consent must
be obtained. In 1964, the World Medical Assembly
adopted the “Declaration of Helsinki” stressing the
importance of assessing risks and determining that the
risks are outweighed by the potential benefits of
research. In 1966, Henry Beecher pointed out major
ethical issues in clinical research.” During the same
year, the U.S. Surgeon General issued a memo to the
heads of institutions conducting research with Public
Health Service grants requiring prior review of all
clinical research. The purpose was to ensure protection
of research subjects, assess the appropriateness of the
methods employed, obtain informed consent, and
review the risks and benefits of the research; thus insti-
tutional review boards were established. In 1967, the
Food and Drug Administration added the requirement
that all new drug sponsors obtain informed consent
for use of investigational drugs in humans.

In the past 50 years, clinical research has become big
business. The pharmaceutical industry and the biotech-
nology industries have engaged university-based clini-
cal investigators in the business of clinical research.
Interaction between federal investigators and industry,
encouraged by the U.S. Congress when it passed the
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Federal Technology Transfer Act in 1986, successfully
increased the translation of basic research to the bedside
by government scientists. At the same time, however,
the relationship between industry and academia grew
closer and new ethical, legal, and social issues evolved.
Clinical investigators became increasingly associated
with real and perceived conflicts. Examples of these
issues included promoting an investigator’s financial
or career goals while protecting the patient, protecting
“unborn children” while pursuing the potential use of
embryonic stem cells to rebuild damaged organs, and
protecting patient confidentiality as a result of gene
sequencing. As a result of these issues, the public
engaged in debate about the safety of current and
future generations of patients who volunteer to partner
with the clinical investigator on protocols.

The opportunities for doing clinical research in the
21st century are greater than ever. Today, understand-
ing and meeting public concern are as important for
the clinical investigator as performing the clinical
study. Principles for conducting clinical research have
evolved from centuries of experience. As the science
moves forward, ethical, legal, and social issues pose
special challenges for the clinical investigator. These
challenges are the focus of the following chapters of
this book.
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Ethical Principles in Clinical Research

CHRISTINE GRADY
Section on Human Subjects Research, Department of Clinical Bioethics, National Institutes of Health Clinical Center, Bethesda, Maryland

Clinical research has resulted in significant benefits
for society, yet continues to pose profound ethical
questions. This chapter describes ethical principles
that guide clinical research and briefly considers the
history of clinical research ethics and particular ethical
challenges in randomized controlled trials.

1. DISTINGUISHING CLINICAL RESEARCH
FROM CLINICAL PRACTICE

Clinical research involves the study of human beings
in a systematic investigation of human biology, health,
or illness, designed to develop or contribute to gener-
alizable knowledge. Clinical research includes a set of
activities meant to test a hypothesis, permit conclu-
sions to be drawn, and thereby contribute to generaliz-
able knowledge useful to others. The goal of clinical
research is to generate knowledge useful to improving
medical care or the public health and thus serve the
common or collective good. The individual subject
participating in clinical research may or may not benefit
from participation.

Clinical research is distinct from clinical practice in
that the purpose and goals of each, although not mutu-
ally exclusive, are quite different. The purpose of clini-
cal practice is to diagnose, prevent, treat, or care for an
illness or condition in a particular individual or group
of individuals with the goal of meeting the needs of
and benefiting that individual(s). Clinical practice is a
set of activities designed to enhance the patient’s well-
being and has a reasonable expectation of success. In
some cases, participation in clinical research does meet
the health needs of, and benefit, individual patient-
participants. In fact, through participation in good
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clinical research, an individual may receive a very high
quality of patient care and treatment, yet that is not the
goal of research, and much research does not directly
benefit individual participants.

2. WHAT DOES ETHICS HAVE TO DO
WITH CLINICAL RESEARCH?

Broadly, ethics is a systematic method of inquiry
that helps us answer questions about how we ought
to live and behave and why. With respect to clinical
research, there are two fundamental ethical questions:
(1) Should we do research with human subjects? Why
or why not? and (2) If yes, how should it be done? In
addressing the first question, two competing consider-
ations are recognized. On the one hand, clinical
research is valuable in generating practical knowledge
useful for advancing or improving medical care and
health. On the other hand, respect for the inviolability,
safety, dignity, and freedom of choice of each individ-
ual is indispensable. Advancing or improving medical
care and/or the public health is desirable as a public
good—good for society. Such knowledge is knowledge
in “the service of action, [because] health professionals
seek knowledge in order to know how to best serve.”
The pursuit of knowledge through research should be
rigorous because false knowledge applied in practice
can be harmful. Rigorous clinical research is an impor-
tant means to the end of progress in medical and health
care—progress that would not be possible without
research. It has been claimed that conducting clinical
research designed to understand human health and
illness may be more than a social good; it may be a
social imperative.” In contrast, it also has been asserted
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that although progress in medical care and health is
good, it is an optional good® and that other consider-
ations, such as the primacy of the individual, should
take precedence. Even if one accepts that improvement
in medical care or health is a social good, and that
clinical research is an essential means to that end,
limits are necessary as progress is achieved through
research with human beings. Human subjects who
participate in research are the means to securing prac-
tical knowledge. Because human beings should never
be used “merely as means to an end, but always as
ends in themselves,”* the need to respect and protect
human participants in research is paramount.

The primary ethical tension in clinical research,
therefore, is that a few individuals are asked to accept
some burden or risk as research subjects in order to
benefit others and society. The beneficiaries of research
may sometimes include the subjects themselves but
also will include others with similar disorders or risk
profiles, as well as future persons and society. Asking
human subjects to bear any risk of harm or burden for
the good of others creates a potential for exploitation.
Ethical requirements for clinical research aim to mini-
mize the possibility of exploitation by ensuring that
research subjects are not “merely used” but are treated
with respect while they contribute to the social good,
and their rights and welfare are protected throughout
the process of research. Through history, the percep-
tion and acceptance of the methods, goals, and scope
of clinical research have shifted significantly along
with attention to and appreciation of what respecting
and protecting research subjects entails. A brief detour
through the history of clinical research illustrates these
changing perspectives.

3. HISTORY OF ETHICAL ATTENTION TO
CLINICAL RESEARCH

3.1. Benefit to the Individual

For hundreds of years, research was done sporadi-
cally. There was little basis for a distinction between
experimentation and therapy because most therapy
was experimental. Systematic evidence of the effec-
tiveness of medical interventions was rare. Experimen-
tal therapy was often used to try to benefit ill patients,
but such “therapy” frequently contributed to or caused
morbidity or mortality. Most researchers were medical
practitioners, motivated to do what they thought best
for their patients, and trusted to do the right thing.
Fraud and abuse were minimized through peer cen-
sorship because there were no specific codes of ethics,
laws, or regulations governing the conduct of research.

Early regulations, such as the Pure Food and Drug Act
of 1906 in the United States, prohibited unsubstanti-
ated claims on medicine labels. Yet, research began to
grow as an enterprise only after the development of
penicillin and other early antibiotics and the passage
of the Food, Drug, and Cosmetic Act in 1938 that
required evidence of safety before a product was
marketed.

3.2. Benefit to Society

Around World War II, there was a dramatic shift
in clinical research with tremendous growth in
research as an enterprise. Pharmaceutical companies
were established; large amounts of both public and
private money were devoted to research; and research
became increasingly centralized, coordinated, stan-
dardized in method, and valued. Human subjects
research entered what has since been described as an
“unashamedly utilitarian phase.”® During this period,
individuals were often included as research subjects
because they were available, captive, and possibly con-
sidered unimportant, but they were seen as making a
contribution to society. Infectious diseases were a sig-
nificant problem for the armed services. The federal
government and the pharmaceutical industry sup-
ported intensive research efforts to develop vaccines
and antibiotics for infectious diseases to help the
soldiers.

Alarge part of this effort was accomplished through
research conducted in prisons, orphanages, homes for
the emotionally or developmentally disturbed, and
with other institutionalized groups. There was a fairly
clear distinction between research and therapy; sub-
jects not necessarily in need of therapy were accepting
a personal burden to make a contribution to society. A
utilitarian justification was the basis of claims that
some individuals could be used for the greater common
good. Revelations of the Nazi medical experiments
and war crimes raised concerns about research with
human subjects.

3.3. Protection of Research Subjects

In the late 1960s and early 1970s in the United States,
shock and horror at stories of abuse of human subjects
led to intense scientific and public scrutiny and reflec-
tion, as well as debate about the scope and limitations
of research involving human subjects. A renowned
Harvard anesthesiologist, Henry Beecher, published a
landmark article in the New England Journal of Medicine
in 1966° questioning the ethics of 22 research studies
conducted in reputable U.S. institutions. Accounts of
and debate about the hepatitis B studies at Willow-
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brook, the U.S. Public Health Service Tuskegee syphilis
studies, and others all generated intense public atten-
tion and concern. Congressional hearings and action
led to the passage in 1974 of the National Research Act
(EL. 93-348) and the establishment of the National
Commission for the Protection of Human Subjects of
Biomedical and Behavioral Research. This extremely
influential body authored multiple reports and recom-
mendations about clinical research, including reports
on research with children and institutional review
boards (IRBs). Included in their legacy is the Belmont
Report, in which ethical principles underlying the
conduct of human subjects research and their applica-
tion are explicated.” The emphasis of the commission’s
work was the need to protect individuals participating
in research from potential exploitation and harm. The
commission’s work provided the basis for subsequent
federal regulations codified in 1981 in Title 45 U.S.
Code of Federal Regulations, Part 46, titled “Protection
of Human Subjects.” These regulations in 1991 became
the currently operative Common Rule (45CFR46).° The
Common Rule governs the conduct of human subjects
research funded through any one of 17 U.S. federal
agencies. The major thrust of these federal regulations
and many of the existing codes of research ethics is
protection of subjects from the burdens and harms of
research and the possibility of exploitation.

3.4. Research as a Benefit

Events in the late 1980s and 1990s altered some
public perspectives on clinical research. Certain very
articulate and vocal activists claimed that participation
in research can be a benefit that individuals should not
be denied rather than a harm to be protected from.’
According to this perspective, espoused by activists for
individuals with the human immunodeficiency virus
and breast cancer, among others, participation in
research is a benefit, protectionism is discrimination,
and exclusion from research can be unjust. Empirical
studies have demonstrated that oncology patients, for
example, who participate in clinical trials benefit
through improved survival.'"”" Activism and changes
in public attitudes about research led to substantive
changes in the way research is done and drugs are
approved.

In addition to the possible benefits of participation,
it was also claimed that certain groups of people tra-
ditionally underrepresented in research were being
denied the benefits of the application of knowledge
gained through research." Since 1994, the U.S. National
Institutes of Health requires those who receive research
funding to include certain groups of traditionally
underrepresented subjects, such as women and ethnic

minorities.” Since 1998, NIH guidelines emphasize the
importance of including children in research."

3.5. Community Involvement in Research

In recent years, the growth of genetics research and
of international collaborative research, in particular,
has highlighted an ethical need for more community
involvement in research. Clinical research does not
occur in a vacuum but is a collaborative social activity
that requires the support and investment of involved
communities, and it comes with inherent risks and
potential benefits for communities. As such, involve-
ment of the community in helping to set research pri-
orities, planning and approving research, evaluating
risks and benefits during and after a trial, and influenc-
ing particular aspects of recruitment, informed consent,
and the form of community benefits demonstrates
respect for the community and is likely to promote
successful research.

4. CODES OF RESEARCH ETHICS
AND REGULATIONS

Throughout this history several influential docu-
ments have helped to shape our sense of the contours
of ethical research (Table 2-1). Most were written in
response to specific crises or historical events, yet all
have accepted an underlying assumption that research
as a means to progress in medical care or health is
good. The Nuremberg Code, a 10-point code on the
ethics of human experimentation, was written as the
concluding part of the judgment at the Nuremberg
Trials (1949)." Established in response to Nazi experi-
mentation, the Nuremberg Code recognized the
potential value of research knowledge to society but
emphasized the absolute necessity of the voluntary
consent of the subject. The Nuremberg Code estab-
lished that to be ethical, the conduct of research must

TABLE 2-1 Selected Codes and U.S. Regulations
Guiding Research with Human Subjects

The Nuremberg Code (1949)

The Declaration of Helsinki (2000)

The Belmont Report (1979)

CIOMS International Ethical Guidelines for Biomedical Research

Involving Human Subjects (2002)

¢ International Conference on Harmonization Guidelines for
Good Clinical Practice (1996)

e Title 45 US CFR, Part 46-The Common Rule

e Title 21 US CFR, Parts 50 and 56
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have the rights and welfare of the subject as its utmost
priority. Most subsequent codes and guidelines for
the ethical conduct of research have maintained this
emphasis and incorporated the necessity of informed
consent. The Declaration of Helsinki was developed
by the World Medical Assembly in 1964 as a guide to
the world’s physicians involved in human subjects
research.'® The Declaration of Helsinki recognizes that
some, but not all, medical research is combined with
clinical care and emphasizes that patients” participa-
tion in research should not put them at a disadvantage
with respect to medical care. The Declaration of Hel-
sinki also recognized as legitimate research with people
who cannot give their own informed consent but for
whom informed permission would be obtained from
a legal guardian. Recognized as “the fundamental
document in the field of ethics in biomedical research,”"”
the Declaration of Helsinki has had considerable influ-
ence on the formulation of international, regional, and
national legislation and regulations. The Declaration
of Helsinki has been revised several times (1975, 1983,
1989, 1996), and most recently in 2000. Additions to the
2000 version of the declaration, especially those related
to the use of placebo controls and obligations to assure
post-trial access to tested interventions, have been
the subject of continued debate among international
researchers.

The Belmont Report, published by the U.S. National
Commission for the Protection of Human Subjects of
Biomedical and Behavioral Research, described three
broad ethical principles that guide the conduct of
research and form the “basis on which specific rules
could be formulated, criticized, and i1r1terp1re’ced.”7 The
three principles are respect for persons, beneficence,
and justice. Respect for persons requires respect for the
autonomous decision making of capable individuals
and protection of those with diminished autonomy.
Informed consent is the application of this principle in
clinical research. Beneficence requires not deliberately
harming others, as well as maximizing benefits and
minimizing harms. This principle is applied to clini-
cal research through careful risk-benefit evaluation.
Justice requires a fair distribution of the benefits and
burdens of research. The application of justice described
in the Belmont Report is to the selection of research
subjects.

The Council of International Organizations of
Medical Sciences (CIOMS) in conjunction with the
World Health Organization (WHO) issued International
Ethical Guidelines for Biomedical Research Involving
Human Subjects, first in 1982 and revised in 1993 and
2002, that explored the application of the Helsinki
principles to the “special circumstances of many tech-

nologically developing countries.” The CIOMS guide-
lines, noting an increase in international research,
acknowledge differing circumstances in developing
and non-Western countries, where there is generally
less of a focus on the individual. CIOMS adopts the
three ethical principles spelled out in the U.S. National
Commission’s Belmont Report and maintains most of
the tenets of Nuremberg and Helsinki but provides
additional and valuable guidance and commentary on
externally sponsored research and research with vul-
nerable populations.

United States federal regulations found in Title 45
of the US. Code of Federal Regulations, Part 46
(45CFR46)° were first promulgated in 1981 for research
funded by the Department of Health and Human Ser-
vices (formerly the Department of Health, Education,
and Welfare). These regulations were extended in 1991
as the Federal Common Rule, applicable to research
funded by any of 17 U.S. federal agencies. Based on
the recommendations of the National Commission, the
Common Rule stipulates both the membership and the
function of IRBs and specifies the criteria an IRB should
employ when reviewing a research protocol and deter-
mining whether to approve it. The Common Rule also
delineates the types of information that should be
included in an informed consent document and how
consent should be documented. Subparts B, C, and D
of 45CFR46 describe additional protections for DHHS-
funded research with fetuses and pregnant women,
prisoners, and children, respectively.

The U.S. Food and Drug Administration (FDA)
regulations' found in Title 21, USCFR, Part 50, “Pro-
tection of Human Subjects,” and Part 56, “Institutional
Review Boards,” contain regulations that are similar,
but not identical, to those found in the Common Rule.
Compliance with FDA regulations is required for
research that is testing a drug, biologic, or medical
device for which FDA approval will ultimately be
sought.

5. ETHICAL FRAMEWORK FOR
CLINICAL RESEARCH

Based on a synthesis of guidance found in the
various ethical codes, guidelines, and literature, a sys-
tematic framework of principles that apply sequen-
tially to all clinical research was proposed."” According
to this framework, clinical research must satisfy the
following requirements to be ethical: social or scientific
value, validity, fair subject selection, favorable risk—
benefit ratio, independent review, informed consent,
and respect for the enrolled subject” (Table 2-2).
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TABLE 2-2 Ethical Framework for Clinical Research

Principles of Ethical

Clinical Research Description

Value Research poses a clinically, scientifically,
or socially valuable question that will
contribute to generalizable knowledge
about health or be useful to improving
health. Research is responsive to
health needs and priorities.

Study has an appropriate and feasible
design and end points, rigorous
methods, and feasible strategy to
ensure valid and interpretable data.

The process and outcomes of subject and
site selection are fair and based on
scientific appropriateness,
minimization of vulnerability and risk,
and maximization of benefits.

Study risks are justified by potential
benefits and value of the knowledge.
Risks are minimized and benefits are
enhanced to the extent possible.

Independent evaluation of adherence to
ethical guidelines in the design,
conduct, and analysis of research.

Clear processes for providing adequate
information to and promoting the
voluntary enrollment of subjects.

Study attends to and shows respect for
the rights and welfare of participants
both during and at the conclusion of
research.

Validity

Fair subject selection

Favorable risk—

benefit ratio

Independent review

Informed consent

Respect for enrolled
participants

5.1. Value and Validity

The first requirement of ethical research is that the
research question be worth asking—that is, have
potential social, scientific, or clinical value. Research
has value when the answers to the research question
might offer practical or useful knowledge to under-
stand or improve health. Critical to value is the useful-
ness of the knowledge gained, not whether the study
results are positive or negative. Value is a requirement
because it is unethical to expend resources or to ask
individuals to assume risk or inconvenience for no
socially valuable purpose.”” A valuable research ques-
tion then ethically requires validity and rigor in
research design and implementation in order to
produce valid, reliable, interpretable, and generaliz-
able results. Poorly designed research—for example,
studies with inadequate power, insufficient data, or
inappropriate or unfeasible methods—is harmful
because human and material resources are wasted and
exposed to risk for no benefit."”

5.2. Fair Subject Selection

Fair subject selection requires that subjects be chosen
for participation in clinical research based first on the
scientific question, balanced by considerations of risk,
benefit, and vulnerability. As described by the National
Commission in the Belmont Report, fairness in both
the processes and the outcomes of subject selection
prevents exploitation of vulnerable individuals and
populations and promotes equitable distribution of
research burdens and benefits. Fair procedures means
that investigators should select subjects for scientific
reasons—that is, related to the problem being studied
and justified by the design and the particular questions
being asked—and not because of their easy availability
or manipulability, or because subjects are favored or
disfavored.” Extra care should be taken to justify the
inclusion in research of vulnerable subjects, as well as
to justify excluding those who stand to benefit from
participation. Since exclusion without adequate justi-
fication can also be unfair, eligibility criteria should be
as broad as possible, consistent with the scientific
objectives and the anticipated risks of the research.
Since distributive justice is concerned with a fair dis-
tribution of benefits and burdens, the degree of benefit
and burden in a particular study is an important con-
sideration. Scientifically appropriate individuals or
groups may be fairly selected consistent with attention
to equitably distributing benefits and burdens as well
as minimizing risk and maximizing benefit.

Persons are considered vulnerable if their ability to
protect or promote their own interests is compromised
or they are unable to provide informed consent.
Although there remains some disagreement about the
meaning of vulnerability in research and who is actu-
ally vulnerable,” there is support for the idea that
among scientifically appropriate subjects, the less vul-
nerable should be selected first. So, for example, an
early drug safety study should be conducted with
adults before children, and with consenting adults
before including those who cannot consent.

Certain groups, such as pregnant women, fetuses,
prisoners, and children, are protected by specific regu-
lations requiring additional safeguards in research.
According to U.S. regulations governing research with
children, a determination of the permissibility of
research with children depends on the level of research
risk and the anticipated benefits. Accordingly, research
that poses minimal risk to children is acceptable,
research with more than minimal risk must either be
counterbalanced by a prospect of direct therapeutic
benefit for the children in the study, or by the impor-
tance of the question in children with the disorder
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under study, or be approved by a special panel con-
vened by the U.S. Secretary of DHHS.?* Permission for
the research participation of children is sought from
their parents or legal guardians, and the child’s assent
is also sought whenever possible.

Fair subject selection also requires considering the
outcomes of subject selection. For example, if women,
minorities, or children are not included in studies of a
particular intervention, then the results of the study
may be difficult to apply to these groups and could
actually be harmful. Therefore, study populations
recruited for research should be representative of the
populations likely to use the interventions tested in the
research.”

Similarly, it has been argued that justice requires
subjects to be among the beneficiaries of research. This
means that subjects should be selected as participants
in research from which they or others like them can
benefit and not be asked to bear the burdens of research
for which they can reap no benefits. This understand-
ing of justice has raised important and challenging
questions in the conduct of collaborative international
research. Some have argued that if a drug or vaccine
is tested and found effective in a certain population,
there should be prior assurance that that population
will have access to the drug or vaccine.* Alternatively,
subjects or communities should be assured of and
involved in negotiation about fair benefits from
research that are not necessarily limited to the benefit
of available products of research.”

5.3. Favorable Risk—Benefit Ratio

The ratio of risks to benefits in research is favorable
when risks are justified by benefits to participants or
society and research is designed in a way that mini-
mizes risks and maximizes benefits to individual sub-
jects. The ethical principle of beneficence obligates us
to (1) do no harm and (2) maximize possible benefits
and minimize possible harms. It is a widely accepted
principle that one should not deliberately harm another
individual regardless of the benefits that might be
made available to others. However, as the Belmont
Report reminds us, offering benefit to people and
avoiding harm requires learning what is of benefit and
what is harmful, even if in the process some people
may be exposed to some risk of harm. To a great extent,
this is what clinical research is about (i.e., learning
about the benefits and harms of unproven methods of
diagnosing, preventing, treating, and caring for human
beings). The challenge for investigators and review
groups in clinical research is to decide in advance
when it is justifiable to seek certain benefits in research
despite the risks, and when it is better to forego the

possible benefits because of the risks. This is called a
risk-benefit assessment.

The actual calculation and weighing of risks and
benefits in research is complicated. Investigators in
designing a study consider whether the inherent
risks are justified by the expected value of the informa-
tion and benefit to the participants. Studies should
be designed in a way that risks to participants are
minimized and benefits are maximized. When review-
ing a study, an IRB must first identify the possible
risks and benefits and then weigh them to determine
if the relationship of risks to benefits is favorable
enough that the proposed study should go forward or
should instead be modified or rejected. When review-
ing studies with little or no expected benefit for indi-
vidual subjects, the IRB has the sometimes formidable
task of deciding whether the risks or burdens to the
subjects in the study are justified only by the potential
value of the knowledge to be gained, sometimes a
particularly difficult risk-benefit assessment. Prospec-
tive subjects do their own risk-benefit assessment to
decide whether the risks of participating in a given
study are acceptable to them and worth their
participation.

Many kinds of risks and benefits may be considered
in a risk-benefit assessment, including physical, psy-
chological, social, economic, and legal. For example, in
a genetics study, the physical risks may be limited to
a blood draw or buccal swab, and assessment of the
potential psychological and social risks may be more
important. Investigators, reviewers, and potential sub-
jects may not only have dissimilar perspectives about
research but also are likely to assign different weights
to risks and benefits. For example, IRBs consider only
health-related benefits of the research in justifying
risks, whereas subjects are likely to consider access to
care or financial compensation as important benefits
that may tip the balance for them in favor of participa-
tion. Acknowledging that risk-benefit assessment is
not a straightforward or easy process does not in any
way diminish its importance. Careful attention to the
potential benefits to individuals or society of a particu-
lar study in relation to its risks, as well as consideration
of the risks of not conducting the research, is one of
the most important steps in evaluating the ethics of
clinical research.

5.4. Independent Review

Independent review allows evaluation of the
research for adherence to established ethical guide-
lines by individuals with varied expertise and no per-
sonal or business interests in the research. For most
clinical research, this independent review is carried
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out by an IRB or research ethics committee. Using cri-
teria detailed in the U.S. federal regulations,” IRBs
evaluate the benefits of doing the study, the risks
involved, the fairness of the subject selection, and the
plans for obtaining informed consent and decide
whether to approve a study, with or without modifi-
cations, table a proposal for major revisions or more
information, or disapprove a study as unacceptable.
(See also Chapter 5.)

Independent review of the risks of proposed research
by someone other than the investigator has been
described as a “central protection for research partici-
pants.”* Nonetheless, many believe the current system
of IRBs in the United States is inadequate for pro-
tecting subjects, outdated given the current profile of
clinical research, beset with conflicts, and in need of
reform.”’

5.5. Informed Consent

Once a proposal is deemed valuable, valid, and
acceptable with respect to risks and benefits and subject
selection, individuals are recruited and asked to give
their informed consent. Through the process of
informed consent, prospective subjects are given the
opportunity to make autonomous decisions about par-
ticipating and remaining in research. Respect for
persons and their autonomy requires respect for the
choices people make and no interference with these
choices unless they are detrimental to others. We show
lack of respect for persons when we repudiate their
considered judgment, deny them the freedom to act on
their judgments, or withhold information necessary to
make a considered judgment. Inviting people to par-

ticipate in research voluntarily and with adequate
information about the research (i.e., informed consent)
demonstrates respect for persons. Informed consent is
a process involving three main elements: information,
comprehension, and voluntariness.” Information pro-
vided to subjects about a research study should be
adequate, according to a “reasonable volunteer” stan-
dard, balanced, and presented in a manner that is
understandable to the subject. Information should be
provided in the language of the subject, at an appropri-
ate level of complexity given the subject’s age and
educational level, and culturally appropriate. Atten-
tion to the manner and setting in which information is
presented is an important aspect of informed consent.
The U.S. federal regulations detail the types of infor-
mation that should be included in informed consent;
these essentially include what a reasonable person
would need to know to make an informed decision
about initial or ongoing research participation. In addi-
tion to receiving the necessary information, individu-
als should be able to process and understand it in the
context of their situation and life experiences. Investi-
gators assess the degree to which an individual subject
comprehends the particular information provided
about a research study and can deliberate and make a
choice. After deliberating about information provided,
a research subject is asked to make a “voluntary”
choice about participation (i.e., a choice about partici-
pation free from coercion or undue influence). Informed
consent, therefore, is a process that involves presen-
tation of information, discussion and deliberation,
assessment of understanding, a choice about partici-
pation, and ultimately some form of authorization
(Table 2-3).

TABLE 2-3 The Process of Informed Consent

Elements of Informed Consent

Description

Considerations and Challenges

Disclosure of information

Understanding

Voluntary decision making

Authorization

Information about the study is disclosed that is

based on a “reasonable” person standard.
Disclosure takes into account subjects’
language, education, familiarity with research,
and cultural values. Both written information
and discussion are usually provided.

Understanding of the purpose, risks, benefits,

alternatives, and requirements of the research.

Free from coercion and undue influence. Free

to choose not to enroll.

Usually given by a signature on a written consent

document.

There is a need to balance the goal of being
comprehensive with that of attention to the
amount and complexity of information in
order to give participants the information
they need and facilitate understanding.

Empirical data show that participants often
do not have a good understanding of the
details of the research.

Many possible influences affect participants’
decisions about research participation.
Avoid controlling influences.

For some individuals or communities, requiring

a signature reflects lack of appreciation for
their culture or literacy level.
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Informed consent is a process that continues
throughout someone’s participation in research. The
process of initial informed consent in research usually
culminates with the signing of a document that attests
to the fact that the volunteer has given consent to
enroll in the study. However, respect for persons
requires that subjects continue to be informed through-
out a study and are free to modify or withdraw their
consent at any time.

Although widely accepted as central to the ethical
conduct of research, in reality, achieving true informed
consent is challenging. Deciding how much informa-
tion is adequate is not straightforward. In a compli-
cated clinical trial, written consent documents can be
long and complex, and it is not clear the extent to
which large amounts of information enhance or hinder
subject understanding. The appropriate mix of written
and verbal information and discussion varies with the
complexity of the study and the individual needs of
each subject. Scientific information is often complex;
research methods are unfamiliar to many people; and
subjects have varying levels of education, understand-
ing of science, knowledge about their diseases and
treatments, and are dissimilar in their willingness to
enter into dialogue. Besides the amount and detail of
information, understanding may be influenced by who
presents the information and the setting in which it
is given. In some cases, information may be more
accessible to potential subjects if presented in group
sessions or using print, video, or other media
presentations.

Determining whether a subject has the capacity to
consent and understands the particular information is
also challenging. Capacity to provide consent is study
specific. Individuals who are challenged in some areas
of decision making may still be capable of consenting
to a particular research study. Similarly, individuals
may not have the capacity to consent to a particular
study, even if generally capable in their lives. Assess-
ing capacity might take into account an individual’s
educational level and familiarity with science and
research, as well as evidence of cognitive or decisional
impairment. In some cases, but certainly not all, mental
illness, depression, sickness, desperation, or pain may
interfere with a person’s capacity to understand or
process information. Empirical research in informed
consent has demonstrated that research participants
who give their own consent to participation do not
always have a good understanding of the purpose or
the potential risks of their research studies.”

Informed consent to research should also be volun-
tary. Life circumstances and experiences provide a
context for all decisions, such that decisions are never
free from other influences. The expectation in clinical

research is that a subject’s decision to participate
should be free from controlling influences.* Terminal
or chronic illness, having exhausted other treatment
options, or having no health insurance may limit a
participant’s options but do not necessarily render
decisions involuntary. Payment and other incentives,
trust in health care providers, dependence on the care
of clinicians, family pressures, and other factors com-
monly influence decisions about research participa-
tion. Determining the point at which these otherwise
acceptable influences become controlling is not
straightforward. Given these multiple factors, it is
important to ensure that the individual has the option
to say no to research participation and to do so with
impunity.

Research has demonstrated that active and ongoing
dialogue and discussion between the research team
and subjects, opportunities to have questions answered,
waiting periods between the presentation of informa-
tion and the actual decision to participate, the oppor-
tunity to consult with family members and trusted
others, clear understanding of alternatives, and other
strategies can serve to enhance the process of informed
consent.’"??

5.6. Respect for Enrolled Subjects

After enrollment, research participants deserve con-
tinued respect throughout the duration of the study
and after it is completed. Respect for subjects is dem-
onstrated through appropriate clinical monitoring
throughout the study and attention to their well-being.
Adverse effects of research interventions and any
research-related injuries should be treated. Private
information collected about subjects should be kept
strictly confidential, and they should be informed
about the limits of confidentiality. Research subjects
should be reminded of their right to withdraw from
the research at any time without penalty. Reevaluation
of a decision to participate may be stimulated by a
change in clinical status or life circumstances. Informa-
tion generated by the study or other studies that might
become available and could be relevant to a person’s
decision about continued participation should be expe-
ditiously shared with subjects. Investigators should
make plans regarding how to help ensure continued
access to successful interventions and to study results
after the study is finished.

In summary, ethical clinical research is conducted
according to the seven principles in Table 2-2. The
exact application of the principles to specific cases will
always involve some judgment and specification on
the part of investigators, sponsors, review boards, and
others involved in clinical research.
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6. ETHICAL CONSIDERATIONS IN
RANDOMIZED CLINICAL TRIALS

Randomized clinical trials (RCTs) remain the prin-
cipal method and “gold standard” for demonstrating
safety and efficacy in the development of new drugs
and biologics, such as vaccines, surgical interventions,
behavioral interventions, and systems interventions.
An RCT has several characteristic features. It is con-
trolled, randomized, and usually blinded; also, the
significance of the results is determined statistically
according to a predetermined algorithm. An RCT typi-
cally involves the comparison of two or more interven-
tions (e.g., Drug A versus Drug B) to demonstrate the
equivalence or the superiority of one intervention over
the other in the treatment, diagnosis, or prophylaxis of
a specific disorder. Although few existing codes of
research ethics, guidelines, or regulations specifically
speak to particular issues of moral importance in the
conduct of RCTs, the design of the RCT presents a
spectrum of unique ethical problems (Table 2-4). “In
considering the RCT, the average IRB member must be
baffled by its complexity and by the manifold prob-
lems it represents.””

The ethical justification to begin an RCT is usually
described as that of “an honest null hypothesis,”* also
referred to as equipoise or clinical equipoise.* In an
RCT comparing intervention A and B, clinical equi-
poise is satisfied if there is no convincing evidence
available to the clinical community about the relative
merits of A and B (e.g., evidence that A is more effec-
tive than or less toxic than B). The goal of an RCT is
by design to disturb this state of equipoise by provid-
ing credible evidence about the relative value of each
intervention. Equipoise is based on the idea that even

in research, patients should receive treatment with a
likelihood of success, not one known to be inferior, and
they should not be denied effective treatment that is
otherwise available. Assigning half or some portion of
subjects to each treatment in an RCT is ethically accept-
able because patients are not assigned to known infe-
rior treatment. Doubt about which intervention is
superior justifies giving subjects an equal chance to get
either one. There are many controversies regarding
equipoise. Some argue that equipoise is based on a
mistaken confluence of research with therapy and
therefore should be abandoned.”

There are other controversies in RCTs. Universal
agreement, for example, about what counts as “con-
vincing” evidence does not exist. The common accep-
tance of statistical significance at the p = 0.05 level,
indicating that there is <5% chance that differences
noted between interventions in an RCT are due to
chance, potentially discounts clinically but not statisti-
cally significant observations. There is also disagree-
ment about the extent to which preliminary data, data
from previous studies, data from uncontrolled studies
and pilot studies, and historical data influence the
balance of evidence. In some cases, the existence of
these other types of data may make equipoise impos-
sible. However, data from small, uncontrolled studies
can also lead to false or inconclusive impressions about
safety or efficacy, which likewise can be harmful.

Lack of convincing evidence about which of two or
more interventions is superior in terms of long-term
outcomes for a group of patients does not necessarily
preclude judgments about what is best for a particular
patient at a particular time. An individual’s unique
symptoms, side effects, values, preferences, etc. may
suggest that one intervention is better for him or her

TABLE 2-4 Selected Ethical Considerations in Randomized Controlled Trials (RCTs)

Features of RCTs Description

Questions/Considerations

Equipoise

the other.
Choice of control
scientific validity and generalizability.

Randomization Random assignment decreases bias and
controls for many factors.
Blinding Either single or double blinding is often used

to decrease bias.

Sharing preliminary
information risks and benefits may change and

equipoise may be disturbed.

No convincing evidence that one intervention
is better, i.e., more effective or less toxic than

Appropriate choice of control is necessary for

As evidence accumulates, information about

How to factor in early evidence?

Is a requirement for equipoise conflating research and
therapy?

Choice of control is not simply a scientific decision.

Placebos as controls require ethical justification.

Random assignment does not allow for autonomous
preferences.

Research participants consent to temporarily suspend
knowledge of which intervention they are receiving. A blind
may need to be broken to treat some clinical problems.

Study monitors, independent data and safety monitoring
boards, and others carefully monitor data to help
determine when the study should be stopped or
information should be shared with participants.
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than the other, and if so, the individual may not be a
good candidate for participation in an RCT. Clinicians
responsible for the care of patients should take these
factors into account. When the clinician is also serving
as the investigator of a study in which the patient is a
subject, tension and role conflict can occur. Being aware
of this tension, clearly informing the patient, relying
on other members of the team, or, in some cases, sepa-
rating the roles of clinician and investigator may
be necessary so that the patient’s needs are not
overlooked.™

Another important scientific and ethical consider-
ation in RCTs is the selection of outcome variables by
which the relative merits of an intervention will be
determined. Different conclusions may be reached
depending on whether the intervention’s efficacy is a
measure of survival or of tumor shrinkage, symptoms,
surrogate end points, quality of life, or some composite
measure. The choice of end points in a clinical trial is
never simply a scientific decision.

Inan RCT, subjects are assigned to treatment through
a process of randomization. This means that each
subject has a chance of being assigned to treatment
randomly by a computer or the use of a table of random
numbers rather than based on individual needs and
characteristics. The goal of random assignment is to
control for confounding variables by keeping the two
or more treatment arms similar in relevant and other-
wise uncontrollable aspects. In addition to random
assignment, RCTs are often either single blind (subject
does not know which intervention he or she is receiv-
ing) or double blind (both subject and investigator are
blinded to the intervention). Random assignment and
blinding are methods used in clinical trials to reduce
bias and enhance study validity. Although compatible
with the goals of an RCT, random assignment to treat-
ment and blinding to treatment assignment are not
necessarily compatible with the best interests or auton-
omy interests of the patient-subject. It has been shown
that in some placebo-controlled blinded studies, both
subjects and investigators can guess (more frequently
than by chance) whether they are on active drug or
placebo.”” Therefore, the necessity and adequacy of
blinding and randomization should be assessed in the
design and review of a given research protocol. When
randomization and blinding are deemed useful and
appropriate for a particular protocol, there are two
main ethical concerns: (1) Preferences for an inter-
vention and information about which intervention a
subject is receiving may be relevant to autonomous
decisions, and (2) information about which interven-
tion the subject is receiving may be important in man-
aging an adverse event or a medical emergency. With
respect to the first concern, when consenting to an RCT

subjects are informed about the purpose of the research
and asked to consent to random assignment and to a
temporary suspension of knowledge about which
intervention they are receiving. To balance the need
for scientific objectivity with respect for a research
subject’s need for information to make autonomous
decisions, investigators should provide subjects with
adequate information about the purpose and methods
of randomization and blinding, and investigators
should assess their understanding of these methods.
Subjects are asked to consent to a suspension of
knowledge about their treatment assignment until the
completion of the protocol or some other predeter-
mined time point, at which time they are informed
about which intervention they received in the clinical
trial.

Knowledge of which medications a subject is receiv-
ing may in some cases also be important to the treat-
ment of adverse events or other medical emergencies,
consistent with a concern about the safety and welfare
of subjects. To balance the need for scientific objectivity
with concern for subject safety, investigators should
consider in advance the conditions under which a
blind may be broken to treat an adverse event. Specifi-
cally, the protocol should specify where the code will
be located, the circumstances (if any) under which the
code will be broken, who will break it, how the infor-
mation will be handled (i.e., will the investigator,
the subject, the IRB, and the treating physician be
informed), and how breaking of a blind will influence
the analysis of data. A research subject should always
have information about who to notify in the event of
an emergency. The IRB should be satisfied that these
plans provide adequate protection of patient safety.

A concern that has received recent attention espe-
cially in the international research context is how to
ensure that when the trial is over, a subject can con-
tinue to access an investigational intervention that is
providing benefit.*® Some argue that those who volun-
teer for RCTs deserve assurance that they will receive
the intervention proven to be superior in the RCT. That
is, those subjects randomized to an intervention proven
to be superior will continue to receive that interven-
tion, and those randomized to the inferior intervention
will be given an opportunity to receive the better one.
Considerable disagreement exists regarding the extent
of the obligation of the researchers or sponsors to
ensure access. Additional dialogue regarding the prac-
ticalities and resources needed to ensure continued
access to treatment would be very useful.

Consent to randomization may be more difficult
for the subject if one of the potential treatment
assignments is placebo. Some people perceive ran-
domization to placebo in clinical trials as problematic
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because it potentially deprives the individual of
treatment that he or she may need. On the other hand,
if there is clinical equipoise and therefore no proof of
the superiority of the experimental treatment, it is just
as possible that those randomized to placebo are
simply deprived of potentially toxic side effects or of
a useless substance.” Scientifically, comparing an
experimental drug or treatment to placebo allows the
investigator to establish efficacy in an efficient and
rigorous manner. Alternatively, an RCT involving
comparison to another already established therapy, if
one exists, may allow the investigator to establish
superiority or equivalence (i.e., no difference between
the experimental drug and the standard therapy
control). Placebo controls in research are justified when
there is no standard treatment for a given condition,
when new evidence has raised doubts about the net
therapeutic advantage of a standard treatment, or
when investigating therapies for groups of people who
are refractory to or reject standard treatments.”’ In
studies that meet these criteria, subjects are not harmed
and their rights are not violated by participation in
placebo-controlled research. What remains controver-
sial is the use of placebo controls in studies when avail-
able alternative therapies do exist. Some authors have
argued that the use of placebo controls in these cases
is ipso facto wrong and contrary to principles enunci-
ated in the Declaration of Helsinki.* Others have
argued that the most appropriate choice of a control in
an RCT depends on the goals of the study, with con-
siderations of the expected consequences to subjects of
randomization to one arm or another, the quality of
evidence regarding the effect of existing therapies, the
expected variability of spontaneous changes in mea-
sured outcomes, and the extent to which a placebo
effect may play a role.”” Some authors have suggested
a “middle ground” that considers both scientific design
and possible risk to subjects as determinative of the
acceptability of placebo.* It is widely agreed, however,
that if the outcome for the patient of no treatment or
placebo treatment is death, disability, or serious mor-
bidity, a placebo control should not be used.*

7. CONCLUSION

Ethical principles and guidance for the conduct of
human subjects research help to minimize the possibil-
ity of exploitation and promote respect and protection
of the rights and welfare of individuals who serve as
human subjects of research. This chapter reviewed an
ethical framework for the conduct of clinical research,
some of the historical evolution of research ethics, and
ethical considerations of some of the unique features

of randomized clinical trials. In addition to adherence
to principles, codes of ethics, and regulations, the
ethical conduct of human subjects research depends on
the integrity and sagacity of all involved.
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Researching a Bioethical Question
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Department of Clinical Bioethics, National Institutes of Health Clinical Center, Bethesda, Maryland

During the past 35 years, there has been a significant
increase in interest in bioethical questions. Common
questions include the following: Is it ethical to pay
children up to $1400 to participate in clinical research
on a new antiasthma drug? Does payment for partici-
pation in clinical research lead to having more socio-
economically vulnerable subjects? How large does a
payment for participating in clinical research have to
be to constitute “undue inducement”? Does payment
for participation in clinical research lead to worse
informed consent?

Should international clinical research studies offer
all participants the best therapy available anywhere in
the world? Or is it sufficient to provide subjects in an
international clinical research study only the local
standard of care? Does a clinical research study have
to prospectively include a plan to provide a success-
fully tested drug to all people in the country in which
it is being tested?

Is the current public interest in legalizing euthana-
siaand physician-assisted suicide the result of advances
in life-sustaining technology and improvements in life
expectancy? Are patients interested in euthanasia or
physician-assisted suicide because they are suffering
from excruciating pain? Are vulnerable members of
the population likely to be coerced to receive eutha-
nasia or physician-assisted suicide?

Is it appropriate to conduct research on a stored
biological sample without the patient’s informed
consent? Can a stored biological sample be used for a
study that is completely unrelated to the original
reasons it was collected? Should patients be informed
of results that are obtained by studies on their stored
biological samples?
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These and similar questions are not merely matters
of opinion or feelings. They are bioethical questions
that require rigorous research. And like other types of
clinical research, research into bioethical issues utilizes
a variety of methodologies that should adhere to the
same standards of rigor. This chapter reviews different
types of bioethical issues, different types of research
methodologies, examples of how these research meth-
odologies have been utilized to answer important
bioethical questions, and special considerations in
bioethical research.

1. TYPES OF BIOETHICAL ISSUES

Bioethical issues can be classified into six different
types (Table 3-1). Each of these types of issues raises
many specific questions that can be subjected to
research.

2. TYPES OF BIOETHICAL RESEARCH
METHODOLOGIES

There are five main bioethical research methodolo-
gies: historical inquiry, conceptual analysis, cross-
cultural comparisons, empirical studies, and policy
analysis. Conducting an historical inquiry related
to a bioethical question requires the same techniques
and methods as historical research of any type.
It mostly focuses on other historical periods when
similar bioethical issues were being considered to
discover illuminating insights for current bioethical
questions.
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TABLE 3-1 A Typology of Bioethical Issues and Examples
of Each

The relationship between the physician and the patient
Truth telling
Confidentiality
Informed consent
Conflict of interest
The selection of medical interventions
Terminating care
“Baby Doe” cases
Euthanasia
The allocation of medical resources
Just health care
Patient selection criteria for scarce resources
The application of personally transforming technologies
Germline gene transfer
Brain tissue transplants
Psychosurgery
The use of reproductive technologies
Cloning
Surrogate motherhood
The conduct of biomedical research
Fraud, fabrication, and plagiarism
Randomized clinical trials
Phase I research

Conceptual analysis of bioethical issues uses the
methods of philosophy to make useful distinctions,
clarify commonly used concepts, and develop and
justify certain positions. Good conceptual analysis is
often necessary to clarify the questions subject to
empirical research.

Some important bioethical questions can best be
answered by cross-cultural studies of practices in dif-
ferent countries or between different cultural groups
in the same country. These studies can utilize the
methods of anthropology as well as traditional survey
methods.

During the past 15 years, one of the most important
advances has been rigorous empirical studies of bio-
ethical issues. Empirical studies commonly use the
methods of survey research and health services
research. Increasingly, qualitative research methods
such as grounded theory are being used.

Finally, many policies on bioethical issues are pro-
posed and implemented that can be subjected to policy
analysis for their likely impacts.

3. EXAMPLES OF IMPORTANT
BIOETHICAL RESEARCH

Delineating the variety of bioethical research meth-
odologies is relatively dry. However, these abstract

points can best be illustrated with specific examples of
the use of these different methodologies to illuminate
important questions.

3.1. Historical Research Methodology

One of the most interesting uses of historical research
on bioethical questions is related to informed consent.
Although clinical researchers have embraced informed
consent, they remain skeptical about it. Traditionally,
in the clinical setting the need for informed consent is
dated from the 1957 landmark case of Salgo v. Leland
Stanford, Jr. University Board of Trustees, in which the
term informed consent was first used.! In the research
setting, the Nuremberg Code required subjects to give
“voluntary consent.”* However, historical research has
suggested that the notion of providing consent to both
clinical care and research participation is much older
than 1947 or 1957. Indeed, historical research has sug-
gested that for most of modern history, consent
by patients and human research subjects has at least
been a well-accepted ideal if not actually standard
practice.

In the clinical setting, historical research has revealed
that the first reported legal case in the English lan-
guage involving informed consent was Slater v. Baker
& Stapleton in 1767.° A patient sued two surgeons for
rebreaking a partially healed leg fracture in an effort
to improve its alignment. Relying on the statement of
physicians, the court ruled that it is “the usage and law
of surgeons” to obtain the patient’s consent before per-
forming an operation. The court held that the two
practitioners had violated the well-known and accepted
rules of consent.

Historical research also demonstrated that consent
in the context of clinical research dated to at least the
19th century and the beginnings of clinical research. In
the late 19th century, significant efforts were made to
identify the etiology of yellow fever. In 1897, the Italian
researcher Guiseppe Sanarelli claimed he identified
the yellow fever bacillus and, using this bacillus, had
produced yellow fever in several patients.” William
Osier condemned these experiments, saying “to delib-
erately inject a poison of known high degree of viru-
lency into human beings, unless you obtain that man’s
sanction, is not ridiculous, it is criminal.” When Walter
Reed conducted his experiments on the etiology of
yellow fever, he developed a written “contract” with
the subjects that outlined “the risks of participation in
the study as well as the benefits.”® Examination of cor-
respondence between Reed, members of his research
team, and the U.S. Surgeon General Miller Sternberg
indicates a keen awareness of the need to ensure that
the yellow fever experiments “should not be made
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upon any individual without his full knowledge and
consent.”

Meticulous historical research using the traditional
methods of historians—examining published articles
and government documents, reading correspondence,
journals, and notebooks, etc.—reveals that informed
consent for clinical care and research is not a recent,
post-World War II phenomenon. Indeed, this research
reveals that much of the ethical justification and the
very mechanisms of implementation—the need to
provide human subjects with information and the use
of documents signed by the participants—is almost
coeval with clinical research. Historical research also
reveals that failure to obtain consent was grounds for
moral condemnation of clinical research in the stron-
gest possible terms by prominent members of the
medical community more than 100 years ago.

Thus, historical research into informed consent
has made several important contributions. First, it
undercuts the notion that patient consent is foreign to
medical practice and is a requirement created and
imposed by lawyers or bioethicists. It establishes that
patient and human subject consent was a shared and
recognized ethical ideal that was used to measure
practices. It also shows that there were many particu-
lar instances in which obtaining consent and even
using written documents were standard practice
among doctors and researchers 100 or more years
ago.

Another interesting example of the value of histori-
cal research for bioethical questions relates to the
debate over euthanasia and physician-assisted suicide.
The standard view is that advances in technology
create interest in and desire for euthanasia and physi-
cian-assisted suicide. As the Ninth Circuit Court stated
in arecent case, “The emergent right to receive medical
assistance in hastening one’s death [is the] inevitable
consequence of changes in the causes of death,
advances in medical science, and the development of
new technologies.”” Rigorous historical research,
however, has revealed such a link to be improbable
and thoughtless speculation. First, euthanasia and
physician-assisted suicide were the subject of sig-
nificant controversy among medical practitioners in
ancient Greece. Indeed, the medical historian Edelstein
noted that the Hippocratic Oath contained a prohibi-
tion against euthanasia precisely because it opposed
the common practice of euthanasia among physicians
in ancient Greece.® Other researchers have documented
that there was a significant debate about legalizing
euthanasia and physician-assisted suicide in the United
States and Britain in the latter third of the 19th
century.”’’ In 1870, a nonphysician gave a speech
urging legalization of euthanasia; this speech was sub-

sequently published as a book and debated in many
prominent London magazines.'”"" Examination of the
records and publications of state medical societies in
the United States shows that in the decades following
this speech, many state medical societies, including
those of Maine, Pennsylvania, and South Carolina,
debated euthanasia at their annual meetings.'"'
Between 1880 and the early 1900s, many prominent
medical journals also published articles about the
debate to legalize euthanasia and physician-assisted
suicide."”” Indeed, a bill to legalize euthanasia was
introduced into the Ohio legislature and was defeated
in 1906."

This rich historical research has emphasized that
these debates about euthanasia and physician-assisted
suicide all took place well before any significant
changes in “the causes of death, advances in medical
science, and the development of new technologies.””
This is another case in which what appears recent and
contemporary can be shown to have very old roots. It
forces reexamination of the reasons for current interest
in euthanasia and physician-assisted suicide away
from technology to other social factors.

Such historical research can help answer some
important bioethical questions, including (1) What bio-
ethical concerns are caused by advances in medical
technology and what are inherent in medicine? and (2)
How have these bioethical issues been addressed and
resolved previously?

3.2. Conceptual Analysis

One of the most important types of bioethical
research has been conceptual analysis. Although fre-
quently undervalued and even dismissed, conceptual
analysis has been essential to advancing bioethics and,
indeed, advancing clinical research. One key example
is the development of the justification for randomized
controlled trials (RCTs). Many have argued that such
trials are justified when a physician can state and
believe in a “null hypothesis.”’*"® That is, RCTs
are deemed justifiable when physicians have no reason
to believe that one therapy is better than a second
therapy and that there is no other therapy better
than both. This was termed equipoise.'® However, it
became quite clear that, as stated, equipoise was
very problematic. First, it suggested that the ethical
justification of clinical trials depended on the views of
individual physicians."” More practically, it appeared
that in many trials clinicians believed equipoise was
not satisfied and failed to enroll patients in the clinical
trial."” Indeed, some of the most prominent theorists of
clinical research design endorsed such a view, arguing
that
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If a clinician knows, or has good reason to believe, that a
new therapy (A) is better than another therapy (B) he cannot
participate in comparative trials of therapy A versus therapy
B. Ethically, the clinician is obligated to give therapy A."”

A significant advance was made in 1987 by Benja-
min Freedman when he distinguished theoretical equi-
poise from what he called clinical equipoise:"

Theoretical equipoise exists when, overall the evidence on
behalf of two alternative treatment regimens is exactly
balanced. . . . Theoretical equipoise is overwhelmingly fragile;
that it is disturbed by a slight accretion of evidence favoring
one arm of the trial. . .. Theoretical equipoise is also highly
sensitive to the vagaries of the investigator’s attention and
perception. Because of its fragility, theoretical equipoise is
disturbed as soon as the investigator perceives a difference
between the alternatives—whether or not any genuine
difference exists. ... [T|heoretical equipoise is personal and
idiosyncratic. It is disturbed when the clinician has, in
Schafer’s words, what “might even be labeled a bias or a
hunch.”

Freedman’s advance was to make a careful distinc-
tion between theoretical equipoise and clinical equi-
poise. Clinical equipoise occurs not when the belief of
a clinician is in precise balance or when the accumu-
lated evidence is evenly split; rather, clinical equipoise
refers to the balance in the views of the community of
researchers:

[Tlhere is a split in the clinical community, with some
clinicians favoring [treatment] A and others favoring
[treatment] B. Each side recognizes that the opposing side has
evidence to support its position, yet each still thinks that
overall its own view is correct. There exists . ..an honest
professional disagreement among expert clinicians about the
preferred treatment.”

Clinical equipoise exists when the data are unclear—
that is, when there is no consensus among the experts.
Clinical equipoise is compatible with an individual
investigator or a clinician having a preference or bias
for one treatment or another. The insight of Freedman
is that equipoise is a communal or social, not an indi-
vidual, phenomenon.""®

Although Freedman’s insight may seem subtle and
even trivial, it has been very powerful because it has
made clear that the justification of a clinical trial does
not depend on any individual’s views. Clinical
equipoise, for all its own problems, has provided the
clearest articulation of the ethical justification for ran-
domized controlled trials and the strongest response
to those who argue that physicians cannot ethically
enroll patients in randomized clinical trials.

A second example of the importance of conceptual
analysis may be found in the issue of coercion, undue
inducement, and exploitation. These are critical con-
cepts for research ethics. Coerced consent is involun-
tary and therefore not valid. Consent rendered in

response to undue inducements also is thought to be
invalid:

Payment in money or in kind to research subjects should
not be so large as to persuade them to take undue risks or
volunteer against their better judgment. Payments or rewards
that undermine a person’s capacity to exercise free choice
invalidate consent.”

Yet these three concepts are frequently confused
and conflated and even mixed up with other concepts,
such as misunderstanding or deception:

It is difficult to avoid coercing subjects in most settings
where clinical investigation in the developing world is
conducted. Africansubjects withrelativelylittleunderstanding
of medical aspects of research participation, indisposed
toward resisting the suggestions of Western doctors, perhaps
operating under the mistaken notion that they are being
treated, and possibly receiving some ancillary benefits from
participation in research, are very susceptible to coercion.”

Table 3-2 clarifies the proper definitions of coercion,
undue inducement, exploitation, and other concepts
with which they are confused.” Coercion is a threat
that makes people worse off no matter what they
choose. The classic example is when the thief says,
“Your money or your life.” Coercion of this sort is very
rare in research, and charges of coercion should be
treated with skepticism.” Conversely, undue induce-
ment is about offering—not threatening—with too
much of a good thing that makes someone expose him-
or herself to excessive risk. Undue inducement is the
irresistible million dollar offer to do something too
risky. This should be contrasted with exploitation,
which involves giving too little.

These conceptual distinctions are more than merely
philosophical casuistry. They are important for design-
ing surveys that ask the right questions. Asking if a
person understands a risk is not asking about coercion
or exploitation. Similarly, distinguishing these con-
cepts is important for designing the correct remedies
to solve these ethical problems.” The solution for coer-
cion is to get rid of the threat, that for undue induce-
ment is to lower the offer or reduce the risks, and that
for exploitation is to increase the offer and goods to be
delivered.

A third example of helpful conceptual analysis is a
clarification about the physician—patient relationship.
In the 1980s, there evolved a stark polarization in the
conception of the physician—patient relationship. Phy-
sicians were portrayed as being paternalistic, imposing
their own values on patients. Critics and many courts
urged an alternative, autonomy-based view in which
the physician was supposed to delineate options so
that the patient, using his or her values, could choose
what to do.?® One court wrote,
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TABLE 3-2 Distinct Ethical Violations and Their Solutions

Ethical Violation Definition

Classic Example Solution

Undue inducement Offer of a desirable good in excess
such that it compromises judgment
and leads to serious risks that
threaten fundamental interests

Coercion Threats that make a person choose an
option that necessarily makes him
or her worse off and that he or she
does not want to do

Unfair distribution of burdens and
benefits from an interaction

Exploitation

Unfair distribution of resources before
any interaction, in the background
circumstances

Intentional withholding or distortion of
essential information to mislead or
create a false impression

Providing insufficient information

Inadequate comprehension of provided
essential information

Injustice

Deception

Inadequate disclosure
Misunderstanding

“I'll pay you $1 million to...”

“Your money or your life.”

“That deal is unfair, you are

Lack access to antiretroviral

“This won’t hurt at all.”

“I did not know I might get

Traditional solution is to reduce the
quantity of the desirable good
offered. Actual solution is to
reduce the risks or improve
the risk-benefit ratio.

Prevent or remove the threat.

Increase benefits to the party
receiving the inadequate level of
benefits or assuming excessive
burdens.

Redistribute resources, increasing
the resources of the worst off
before the interactions.

Disclose accurate information.

charging me too much (or
you aren’t giving me
enough).”

drugs because of poverty.

Disclose all essential information.

Improve comprehension through
more discussion between research
participant and research team.

a placebo.”

It is the prerogative of the patient, not the physician, to
determine for himself the direction in which his interests
seem to lie. To enable the patient to chart his course,
understandably, some familiarity with the therapeutic
alternatives and their hazards become essential.**

It turned out that it was the role of the physician to
delineate these alternatives. Physicians argued that
this view made them no more than technicians and did
not accurately portray the realities and complexities of
their interactions with patients. Unfortunately, the
alternatives were characterized as either physician
paternalism or patient autonomy. The consequence
was that physicians who opposed the autonomy-based
view were characterized as advocating paternalism.
There seemed to be no middle ground.

Progress was possible only with a more subtle delin-
eation of alternative conceptions of the physician—
patient relationship. Four alternative models were
characterized (Table 3-3).” The alternative models
indicated that there is more to the physician—patient
relationship than a choice among two options. Patients’
values do not come fixed and clear but are in need of
elucidation. Furthermore, there is significant consider-
ation of how the options advance these values
and how they might require revision of these values.
The interpretive and deliberative conceptions of the
physician—patient relationship are thought to be
descriptively more accurate and also more consistent
with the ideal.

3.3. Cross-Cultural Analysis

One of the more important cross-cultural studies in
bioethics related to how different cultures in the United
States approach explicit discussions of death and
dying. For many years, there has been pressure for
physicians to be more frank in disclosing a patient’s
terminal status; data showed that the vast majority of
Americans wanted to be told when they were dying.
However, there was growing experience that at least
some people from other cultures did not desire such
frankness about death and dying. Blackhall and col-
leagues™ surveyed Mexican Americans and Korean
Americans about their preferences regarding end-of-
life decision making. They found significant differ-
ences between these groups and the dominant white
population in the United States (Table 3-4). For instance,
only 47% of Korean Americans and 65% of Mexican
Americans believed that patients should be told about
their terminal diagnosis compared to 87% of Anglo-
Americans. Similarly, only 28% of Korean Americans
and 41% of Mexican Americans believed that patients
should make decisions about using life-sustaining
technologies compared to 65% of Anglo-Americans.
These data provide important information about
different attitudes among different cultural groups
regarding end-of-life care. The data imply that the
dominant model of end-of-life decision making may
not apply to all, and that cultural sensitivity is needed
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TABLE 3-3 Four Models of the Physician—Patient Relationship

Informative

Interpretive

Deliberative Paternalistic

Defined, fixed, and known
to the patient

Patient values

Physician’s
obligations

Providing relevant factual
information and
implementing patient’s
selected interventions

interventions

Conception of patient ~ Choice of, and control

Inchoate and conflicting,
requiring elucidation

Elucidating and interpreting
relevant patient values as
well as informing the
patient and implementing
the patient’s selected

Self-understanding relevant

Open to development and
revision through moral
discussion

Articulating and persuading
the patient of the most
admirable values as well
as informing the patient
and implementing the
patient’s selected
interventions

Moral self-development

Objective and shared by
physician and patient

Promoting the patient’s
well-being independent
of the patient’s
current preferences

Assenting to objective

autonomy over, medical care to medical care relevant to medical care values
Conception of Competent technical Counselor or adviser Friend or teacher Guardian
physician’s role expert

in approaching different about these

decisions.

patients

3.4. Empirical Research

Beginning in the mid- to late-1980s, there was
increasing understanding that many bioethical ques-
tions required rigorous empirical research. This
research is important for many reasons. Many ethical
norms invoke a “reasonable person” standard; for
example, what information would a reasonable person
want for informed consent or what safeguards would
a reasonable person want? Empirical data help deter-
mine what reasonable people want. Similarly, empiri-
cal data evaluate claims about what is the case. Are
blacks reluctant to participate in research because
Tuskegee made them suspicious? Is it people in pain
who desire euthanasia? Do research participants really
want to know whether their researcher has consulting
contracts with the drug company sponsoring the
study? Similarly, empirical data help determine
whether certain interventions are achieving their objec-
tive. Do videos improve the quality of understanding
in informed consent?

Various types of empirical studies can be applied to
bioethical questions. First, there are descriptive studies.
The first area in which such studies occurred and
became methodologically rigorous was end-of-life
care. A major issue in end-of-life care related to proxy
decision making. When patients become incompetent
and cannot make decisions about medical inter-
ventions, especially about terminating life-sustaining
treatments, it was argued that family members should
have the authority to decide for them. After all, not
only were family members able to make contempora-
neous decisions with full knowledge of the medical

TABLE 3-4 Culture and Attitudes Toward
End-of-Life Care

Who should decide about whether to put the patient on a
life-support machine?

Patient Physician Family
African Americans 60% 16% 22%
European Americans 65% 8% 20%
Korean Americans 28% 15% 57%
Mexican Americans 41% 10% 45%

situation but also, having “unique knowledge of the
patient,”” the family would “don the mental mantle”*
of the patient and make “the decision that the incom-
petent patient would make if he or she were compe-
tent.”” Indeed, this view was used to justify many
court decisions that gave family members the right to
terminate care for their loved one.

The problem was that such assertions of special
family knowledge were an empirical claim that had
not been evaluated. In the late 1980s and early
1990s, these assertions were subjected to empirical
research.** Husbands and wives were asked inde-
pendently what medical treatments they thought the
other spouse would want in a variety of clinical cir-
cumstances, including in the current state of health
and if they became mentally incompetent because of
either dementia or a stroke. Agreement between
husband and wife was good for interventions that
involved the patient’s current health, but agreement
was no better than chance when it involved any mental
incapacity, precisely the circumstance in which the
proxy would be called on to make decisions (Fig. 3-1).%
Indeed, such empirical research has clearly established
that proxy decision makers have no special under-



Researching a Bioethical Question 33

No. of Scenarios

Ln_nail iy

50 60 70 80 90 100
Surrogate Accuracy, %

FIGURE 3-1 Distribution of surrogate accuracy in individual
scenarios. Each column represents the number of scenarios in which
the given percentage of surrogates accurately predicted their
patient’s treatment preference. The histogram includes 151 scenarios,
2595 surrogate-patient pairs, and 19,526 total paired responses.
Adjusted overall accuracy of surrogates, based on meta-analysis, is
68% (95% credible interval, 63-72).

standing of patients” preferences and wishes; the justi-
fication for deferring to proxies cannot be their
knowledge.”

A second type of research involves elucidating pre-
dictors of an outcome such as a decision or behavior.
In such research, a certain outcome is described and
univariate and multivariate analyses indicate whether
certain factors are significantly associated with the
outcome. This has been done effectively in the area of
conflicts of interest. There has been extensive discus-
sion and debate about physician and researcher con-
flicts of interest and whether these are more matters of
appearance or really affect patient care and clinical
research.* Many defenders of physicians have argued
that receiving money for medical services does not
affect their medical judgment of appropriateness and
that holding stock in or consulting for drug companies
does not alter their interpretation of research results.
An important series of studies demonstrated that there
is a link between physician investment in medical
facilities and a higher, even inappropriate, use of the
services provided by those facilities. One of the most
important studies was conducted by Hillman et al.,*
who compared the frequency and costs of diagnostic
radiologic imagining between physicians who have
diagnostic radiologic facilities in their offices and phy-

sicians who refer patients to radiologists for diagnostic
imaging. They used the data from health insurance
claims of several large U.S. corporations evaluating
chest x-ray studies, obstetric ultrasonography, lumbar
spine x-ray studies, and excretory urography and cys-
tography. Physicians who self-referred—that is, uti-
lized radiologic services in their offices—performed
diagnostic imaging 4 to 4.5 times more often than phy-
sicians who referred patients to outside radiologists.
For instance, among patients who presented with
upper respiratory symptoms, physicians who pro-
vided radiologic services obtained a chest x-ray study
in 46% of cases, whereas physicians who normally do
not perform a chest x-ray study but refer patients out
performed x-ray studies in only 11% of cases.” Not
surprisingly, mean charges per episode were also sig-
nificantly higher—4.4 to 7.5 times higher—among
physicians with their own radiologic services.”

This and other empirical research studies of con-
flicts of interest were so rigorous that they became
instrumental in convincing U.S. medical societies to
condemn physician ownership of medical facilities
and in having Congress establish rules governing the
self-referral of patients to facilities in which physicians
have ownership interests.**”

There are many studies of conflict of interest among
clinical researchers. Probably the most important is a
study by Stelfox and colleagues.® In the mid-1990s, it
was controversial whether the use of calcium channel
antagonists as antihypertensive medications was safe.
Stelfox and colleagues assessed whether financial ties
to drug companies that manufactured calcium channel
antagonists influenced researchers’ judgments on this
controversy. They assessed all the articles in the litera-
ture, including 5 original reports, 32 review articles,
and 33 letters. As Table 3-5 shows, they found that
there was a significant association between a financial
interest with a calcium channel manufacturer and
views that were supportive of the use of calcium
channel drugs. The only exception to this association
was for consulting. Why? It is difficult to know, but it
may be that drug companies want to know all views
and pay even those hostile to their position. Nonethe-
less, these data suggest a strong link between financial
interests and interpretation of data.

Importantly, these studies searching for predictors
cannot demonstrate causality, only associations. They
are suggestive. With a sufficient number of them, it
may be possible to persuade people of the causal
connection—as in cigarettes causing cancer based only
on associational data—but by themselves they do not
prove causation.

Another example in which empirical research on
bioethical issues has been important relates to eutha-
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TABLE 3-5 Relationship between Financial Interests and Interpretation of Data Related to
Safety of Calcium Channel Antagonists

Supportive of Calcium

Neutral about Calcium Critical of Calcium

Variable Channel Antagonists Channel Antagonists Channel Antagonists p Value

No. of articles 30 17 23

No. of authors responding to the survey 24 15 30

No. of authors with financial ties to any 24 (100%) 10 (67%) 13 (43%) <0.001
calcium channel manufacturer

Honorarium from any calcium channel 75% 40% 17% <0.001
manufacturer to speak at symposium

Research funding from any calcium channel 87% 40% 20% <0.001
manufacturer

Consulting for any calcium channel 25% 33% 17% 0.45
manufacturer

nasia and physician-assisted suicide. Cancer patients
suffering from extreme pain are the classic example
invoked to support euthanasia and physician-assisted
suicide.”™" The following are the words that one
court used in describing cases that would justify
euthanasia:

Americans are living longer, and when they finally
succumb to illness, lingering longer, either in great pain or in
a stuporous, semicomatose condition that results from the
infusion of vast amounts of pain killing medications. ...
AIDS, which often subjects its victims to a horrifying and
drawn-out demise, has also contributed to the growing
number of terminally ill patients who die protracted and
painful deaths.”

This claim can be subjected to empirical research by
examining whether the outcomes of interest—desire
for euthanasia or physician-assisted suicide or requests
and actual attempts—are associated with pain or some
other variable. Researchers interviewed patients with
HIV/AIDS,* amyotrophic lateral sclerosis,® and
cancer* to determine what proportion either could
imagine wanting euthanasia or physician-assisted
suicide or actually considered these interventions.
They also asked about the patients’ experience of pain
as well as other symptoms. Using multivariate logistic
regression analysis, pain was not an independent pre-
dictor of patients” interest in or desire for euthanasia
or physician-assisted suicide. These studies showed
that the factors consistently associated with patients’
interest in or desire for euthanasia or physician-assisted
suicide are patients’ depression or level of hopeless-
ness. Additional empirical data relevant to this ques-
tion came from different teams of researchers who
examined the cases of legalized physician-assisted
suicide in The Netherlands, Oregon, and Australia.
Physicians in The Netherlands were convinced that
patients who requested euthanasia did so after serious

reflection and were not depressed. They studied the
matter, comparing cancer patients who requested
euthanasia with cancer patients who did not and
assessing the proportions who were depressed and the
proportions who had other symptoms.* To their sur-
prise, cancer patients who requested euthanasia were
four times more likely to have depressive symptoms.
Similarly, in Australia, seven cancer patients had
euthanasia for the brief time it was legal in the North-
ern Territory.* Interestingly, none of these patients suf-
fered any pain (four had controlled pain), but four had
depressive symptoms or were frankly suicidal.

A third type of empirical research on bioethical
issues is the use of RCTs. Although these are tradition-
ally associated with trials of medical interventions,
there have been some trials of bioethical interventions.
The largest and most famous is the Study to Under-
stand Prognosis and Preferences for Outcomes and
Risks of Treatment (SUPPORT).” This study was per-
formed at five teaching hospitals in the United States,
enrolling patients admitted with one of nine terminal
diagnoses, ranging from metastatic lung and colon
cancer to exacerbations of end-stage chronic obstruc-
tive lung disease (COPD), congestive heart failure, and
cirrhosis, with a prognosis of 6 months or less. The
purpose of the study was to evaluate whether an inter-
vention could result in earlier use of do not resuscitate
(DNR) orders, fewer intensive care unit (ICU) days,
less patient pain, and reduced use of hospital resources.
The intervention involved two steps:

1. Providing physicians with detailed prognostic
information on each patient, including information on
6-month survival and prognosis for outcome of cardio-
pulmonary resuscitation (CPR)

2. Having a nurse elicit and document in the chart
the understanding of the patient and family regarding
the disease and prognosis, their preferences regarding
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end-of-life care, including preference for CPR and use
of advance directives, and facilitate communication of
this information to the physician.

A total of 4804 patients at the five hospitals were
randomized to receive either this intervention or
“usual” end-of-life care.” The result was a wholly
negative study. Patients receiving the intervention did
not have a shorter time until DNR orders were written,
did not have fewer days in the ICU, did not have less
pain, and consumed hospital resources at the same
level as the control patients.

Although SUPPORT’s intervention failed toimprove
these outcome measures, it was a success in demon-
strating that it is possible to conduct an RCT of bio-
ethical interventions.

Finally, as in clinical research, in empirical bioethics
research there are systematic reviews or meta-analyses
of trials that permit the drawing of stronger conclu-
sions from combining multiple studies. For instance,
in the case of surrogate decision making a meta-analy-
sis of 16 studies involving 2595 patient—surrogate pairs
has been performed.* This meta-analysis showed that
surrogates predicted patients’ preferences for treat-
ment with only 68% accuracy and that neither patient
designation of the surrogate nor prior discussion
between the surrogate and patient about the treatment
improve this accuracy. Therefore, in approximately
one-third of cases, surrogates are not making the deci-
sions that patients would want regarding treatments.

Another example of meta-analyses involves the dif-
ferent approaches that might be used to improve the
quality of informed consent in clinical research trials.
Do videos or interactive computer modules enhance
understanding of the components of research trials? A
meta-analysis of the 12 “multimedia” interventions
revealed only one showed a statistically significant
improvement in understanding using a computerized
presentation of information (Table 3-6).*

3.5. Policy Analysis

Policy analysis can take a variety of forms, but one
that has been useful in relationship to bioethical issues
is akin to meta-analysis. It is the collection, summary,
and analysis of data on a potential policy choice. An
example in which this has been done relates to cost
savings from use of hospice care.” It has been com-
monly argued that spending for dying patients is
extremely high and that use of a hospice can produce
substantial cost savings. Indeed, many health econo-
mists and other experts have urged hospice use to
lower health care costs and have even suggested that
these cost savings could be used to expand health cov-

erage. In an important policy analysis, various studies
on the cost and resource utilization of hospice were
examined to determine whether any savings occur and
the magnitude of the savings. There are seven pub-
lished reports on cost savings from hospice use, most
dating from the early 1980s.” All deal with cancer
patients and the time periods evaluated tend to be one
and six months before death. Only one study is a ran-
domized trial; most are retrospective cohort analyses.
Overall, the data show substantial savings in the last
month of life, with fewer savings when time before
death is longer. Indeed, the analysis suggests that
during the last year of life, hospice use is associated
with a savings of 0-10% in total costs. This analysis
provided deeper understanding that hospice certainly
does not cost more than conventional care but also that
hospice is not likely to generate substantial cost savings
even for cancer patients.

4. SPECIAL CONSIDERATIONS IN
BIOETHICAL RESEARCH

Many of the requirements for conducting rigorous
and reliable bioethical research are no different from
the requirements for high-quality clinical research in
other areas. However, there are some special consider-
ations that relate to bioethical research. First, some of
the methods used are not well-known to clinical
researchers and are not ones in which they have been
trained. For instance, few clinical researchers have any
training or experience in the methods of historical
research, such as using original sources and archival
material. Similarly, qualitative research methods may
not be familiar to many clinical researchers. Collabora-
tion with people who have expertise in these areas can
provide a way of obtaining the skills.

Second, clinical researchers may perceive some of
the distinctions made in conceptual analysis as “split-
ting hairs.” However, precise distinctions that arise
from conceptual analysis are not only indispensable to
clarifying ethical judgments but also essential for
quality empirical research. The more precise the con-
cepts, the better the empirical research. In this sense,
conceptual analysis is frequently an element of good
empirical research. For instance, if one wanted to do
research on voluntariness in informed consent, then
it is important to understand what is essential to
voluntariness—notfeeling pressurefrom theresearcher,
being able to refuse enrollment, and being able to with-
draw. However, does feeling pressure from a family
member or the unremitting progression of one’s disease
compromise voluntariness? Does voluntariness require
good alternatives?
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TABLE 3-6 Results of Trials of Video and Computer Multimedia Interventions

Understanding
Scores (%)
Sample p
Source Intervention Population Scenario Methodology Size Control Intervention Value
Dunn ef al.,** 2002 PowerPoint Psychiatric Real Randomized 99 85 91 0.01
presentation outpatients
replaces consent and healthy
form volunteers
Agre et al.,”* 2003 Supplementary Oncology Real Randomized 87 ! ! !
(Kass et al. touch-screen patients
trial) presentation on
oncology clinical
research
Agre et al.,** 2003 Supplementary video  Psychiatric Real Randomized 37 ! ! !
(Mintz ef al. encouraging patients
trial) participant
involvement in
decision making
Benson et al.,*! Supplementary video  Psychiatric Real Nonrandom 44 51 54 NS
1988 prepared by patients
investigator
Benson et al.,*! Revised version of Psychiatric Real Nonrandom 44 51 58 NS
1988 supplementary patients
video
Llewellyn-Thomas  Interactive computer ~ Oncology Simulated ~ Randomized 100 81 79 NS
et al.** 1995 program replaces patients
consent form
Fureman et al.,* Supplementary video  Injecting drug ~ Simulated =~ Randomized 186 81 80 >0.10
1997 in question-and- users
answer format
Weston et al.,” Supplementary Pregnant Simulated ~ Randomized 90 91 95 NS’
1997 10-min video women
Agre and Rapkin,”  Video replaces Patients and Real Randomized 221 68 73 NS
2003 consent form healthy
volunteers
Agre and Rapkin,”  Computer Patients and Real Randomized 209 68 66 NS
2003 presentation healthy
replaces consent volunteers
form
Agre et al.,** 2003 PowerPoint Parents of Simulated ~ Randomized NA NS NS NS
(Campbell et presentation pediatric
al. trial) replaces consent research
form participants
Agre et al.,”® 2003 Narrated video Parents of Simulated Randomized NA NS NS NS
(Campbell et replaces consent pediatric
al. trial) form research
participants

NA, not available; NS, not significant.
“Significant improvement reported.
bA significant increase in retention of information weeks later was reported; therefore, this intervention was shown to improve memory but

not comprehension at the time of disclosure.

A third consideration in research on a bioethical

question relates to valid and reliable measures. During
the past two decades, much effort has been devoted to
creating and validating outcome measures. Thus, a
variety of groups have developed reliable measures of
pain or quality of life. Unfortunately, for many of the

critical bioethical issues there is no “good standard”
outcome measure. There is no standard measure of
competency, or informed consent, of a good death,
interest in euthanasia, good ethics consultation, and
voluntariness. Consequently, developing and testing
questions and measures are frequently essential ele-
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ments in conducting empirical research on bioethical
questions. Conversely, some of the most sloppy empir-
ical research in bioethics is the result of using bad
questions that have not been subjected to rigorous pre-
testing, may easily be misinterpreted by respondents,
have bias, or do not measure what is desired. As in any
research, bad methodology generates unreliable results
in bioethics. For instance, in the early days of research
on euthanasia, there were no standard questions and
researchers developed their own questions without
any pretesting. Some questions asked, Do you want
euthanasia? Others asked, Do you desire death? Still
others asked physicians, Has any patient asked you to
end their lives? The definition of euthanasia may be
unclear to some respondents and can easily be misin-
terpreted. Desiring death is not the same as euthanasia
because some patients may desire death but do not
want to intentionally end their lives; conflating these
means that the question does not measure euthanasia
alone. A life can be ended by fatal injection or turning
off a medical intervention; many commentators view
these as different. By conflating them, the question
leads to biased results. Only after many surveys were
conducted did researchers settle on carefully worded
questions that asked whether physicians had pre-
scribed or injected medications with the intention of
ending a patient’s life. This wording fit the definition
of euthanasia without using easily misinterpreted
words or conflating actions that might result in bias.

For many types of bioethical empirical research,
there are methodological skills that can be used to
develop and test questions and measures. For instance,
there are skills for developing survey questions, meth-
odological standards for how they should be pretested,
and protocols for validating such questions. These are
arduous and time-consuming procedures. Indeed,
validating a quality-of-life instrument or an instru-
ment to evaluate competency to provide informed
consent may require years of work. However, such
standards are necessary for rigorous empirical
research.

Finally, a problem that is common in bioethical
empirical research is small numbers and low power.
Many studies have been conducted at single institu-
tions with small numbers of participants. Of course,
this is not a problem unique to bioethics; rather, it is
common in many types of clinical research. What is
true at one institution may be the result of unique
aspects of that institution or of its patient population.
Similarly, small numbers of respondents make it diffi-
cult to generalize the results. Fortunately, as empirical
bioethical research matures there is greater attention to
ensuring larger studies as well as studies at multiple
sites. Nevertheless, some research on bioethical ques-

tions will inherently involve small numbers of patients.
For instance, trying to interview terminally ill patients
who want euthanasia involves identifying terminally
ill patients and then that subset who desires euthana-
sia. Since the subset is likely to be very small, less than
10%, to get even 100 respondents means interviewing
1000 terminally ill patients, which is both extremely
costly and very difficult. Thus, such studies are likely
to be based on small numbers.
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1. GUIDELINES FOR THE CONDUCT
OF RESEARCH

In the late 1980s, the leadership of the National
Institutes of Health (NIH) Intramural Research
Program decided to develop a set of guidelines for the
conduct of research that could be used as a basis of
discussion for, as well as education of, all scientific
staff including those in training. The Guidelines for the
Conduct of Research in the Intramural Research Program
at NIH" were “developed to promote the highest ethical
standards in the conduct of research by intramural
scientists at NIH.” The intent was to provide a frame-
work for the ethical conduct of research without inhib-
iting scientific freedom and creativity. The writers
of the guidelines tried to take into account the major
differences in commonly accepted behaviors among
different scientific disciplines. The initial version was
issued in 1990 and it has subsequently been revised
and reissued twice (the latest in April 1997). The guide-
lines serve as a framework for the education of NIH
scientific staff in research conduct issues, through
discussion sessions and more formal courses, as well
as a reference book. In 1995, the NIH Committee on
Scientific Conduct and Ethics was established for the
Intramural Research Program to help set policies on
these issues as well as to set in place mechanisms for
teaching the principles of scientific conduct and to
establish mechanisms to resolve specific cases. This
committee has been responsible for the last two ver-
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sions of the guidelines. In addition, the committee
created a computer-based research ethics course® that
all new scientific staff must complete to ensure that
everyone has the same basic understanding of the poli-
cies and regulations governing the responsible conduct
of research. Finally, the committee selects the topic,
and interesting cases, for yearly research ethics case
discussions in which all scientific staff participate.

Other institutions have developed comparable sets
of guidelines. Books, textbooks, and symposia or col-
loquia proceedings®® that address scientific conduct
and/or misconduct, as well as Internet-based learning
programs at many institutions,'"'* have appeared at an
increasing rate during the past two decades. As a result
of the mandate from the Office of Science and Technol-
ogy Policy in the White House for the Office of Research
Integrity (ORI), Department of Health and Human
Services, to become primarily an educational office,
ORI has been funding grants to support institutions in
the development of research conduct materials and
courses that can be made widely available to any insti-
tution interested in using them."

The NIH guidelines cover scientific integrity;
mentor-trainee relationships; data acquisition, man-
agement, sharing, and ownership; research involving
human and animal subjects; collaborative science; con-
flict of interest and commitment; peer review; and
publication practices and responsible authorship.
These topics are discussed in the remainder of the
chapter.
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2. SCIENTIFIC INTEGRITY
AND MISCONDUCT

Scientists should be committed to the responsible
use of the process known as the scientific method to
seek new knowledge. It is the expectation that the
research staff in the NIH Intramural Research Program
as well as scientists everywhere will maintain exem-
plary standards of intellectual honesty in designing,
conducting, and presenting research. The principles of
the scientific method include formulation and testing
of hypotheses, controlled observations or experiments,
analysis and interpretation of data, and oral and written
presentations of all of these components to scientific
colleagues for discussion and further conclusions. The
scientific community and the general public rightly
expect adherence to exemplary standards of intellec-
tual honesty in the formulation, conduct, and reporting
of scientific research. Without a high standard of scien-
tific integrity, the scientific community and general
public may become victims of scientific misconduct.

The issue of scientific misconduct became one of
interest to the public in the 1980s as a result of several
cases involving high-profile scientists. In response, the
Institute of Medicine convened a committee, under
the chairmanship of Dr. Arthur Rubenstein, to examine
the issues, and the committee issued its report, The
Responsible Conduct of Research in the Health Sciences,"
in 1989. The committee examined the role of each com-
ponent involved in the handling of allegations of sci-
entific misconduct (i.e., the NIH and other funding
agencies, universities and research organizations, pro-
fessional and scientific societies, and journals) and pro-
vided a list of recommendations and best practices to
each. The report acknowledged the occurrence of sci-
entific misconduct and the problems that arose when
it was not dealt with appropriately. It proposed that
each institution develop its own standards for the
conduct of research. Responsibility for preventing and
handling misconduct was placed on the institutions
involved in supporting and overseeing research, as
well as on the individual scientists. The report sug-
gested that a distinction be made among three types
of behaviors: misconduct in science (Table 4-1), ques-
tionable research practices, and other types of miscon-
duct. Questionable research practices include such
things as failure to retain data, maintaining inadequate
records, honorary authorship, and premature release
of results to the public. These clearly do not fall within
the rubric of scientific misconduct but have received a
lot of attention' and will be addressed in the appropri-
ate sections of this chapter. The third category, other
types of misconduct, includes financial irregularities,
sexual harassment, criminal activities, and other

TABLE 4-1 Federal Definition of Scientific Misconduct
and Standards and Process by Which It Is Assessed

Research misconduct defined

Research misconduct is defined as fabrication, falsification, or
plagiarism in proposing, performing, or reviewing research or in
reporting research results.

Fabrication is making up data or results and recording or reporting
them.

Falsification is manipulating research materials, equipment, or
processes, or changing or omitting data or results such that the
research is not accurately represented in the research record.

Plagiarism is the appropriation of another person’s ideas, processes,
results, or words without giving appropriate credit.

Research misconduct does not include honest error or differences
of opinion.

Findings of research misconduct
A finding of research misconduct requires that
there be a significant departure from accepted practices of the
relevant research community;
the misconduct be committed intentionally, or knowingly, or
recklessly; and
the allegation be proven by a preponderance of the evidence.
Process for assessing the occurrence of research misconduct

Allegation assessment—Determination of whether allegations of
misconduct, if true, would constitute misconduct and whether
the information is sufficiently specific to warrant and enable an
inquiry.

Inquiry—The process of gathering information and initial fact-
finding to determine whether an allegation of misconduct
warrants an investigation.

Investigation—The formal examination and evaluation of all
relevant facts to determine if scientific misconduct has occurred
and, if so, to determine the person(s) who committed it and the
seriousness of the misconduct.

behaviors covered by specific rules, regulations, and
laws.

The following are the most important recommenda-
tions of the report: (1) “Individual scientists [italics
added] in cooperation with officials of research institu-
tions should accept formal responsibility for ensuring
the integrity of the research process”; (2) scientists and
research institutions should have educational pro-
grams that foster awareness of proper research conduct
and what constitutes misconduct; (3) institutions
should develop guidelines for the conduct of research;
(4) a common definition of misconduct, as well as
common policies and procedures for handling allega-
tions of misconduct, should be adopted by institutions
and the government; and (5) an independent federal
scientific integrity advisory board should be created.
In recognition of the range of definitions of scientific
misconduct in place in various federal agencies, the
White House Office of Science and Technology Policy
(OSTP) began a process of consultation with the heads
of all the federal science agencies in 1996. These meet-
ings included the National Science Foundation, the
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Department of Veterans Affairs, the Department of
Agriculture, the Department of Energy, the National
Aeronautics and Space Administration, and the
National Institutes of Health, each of which had a dif-
ferent definition of scientific misconduct and different
policies for how to handle it. In October 1999, the
National Science and Technology Council of OSTP
issued, on behalf of all federal agencies that supported
scientific research, a proposed common statement,
“Research Misconduct Defined,” with attendant
common procedures and policies.' The definition and
procedures were positively received by the scientific
community, and in December 2000 the final federal
policy for government-sponsored researchwasissued."”
This policy and the definition of scientific misconduct,
summarized in Table 4-1, are the first to be universally
applicable to federally supported research. The Federal
Register issuance with the new definition also included
the conversion of ORI into an office primarily respon-
sible for educational activities.

The policy not only defines scientific/research mis-
conduct but also provides certain standards to be
adhered to in making a finding of misconduct and it
describes a three-step process for assessing and estab-
lishing that misconduct has occurred. Beyond that,
agencies may handle imposition of sanctions and
appeal processes within certain guidelines. For the
Department of Health and Human Services, the
policy provides for ORI oversight of completed
investigations.

3. MENTOR-TRAINEE RELATIONSHIPS

Training depends on the quality of research and
mentoring in individual laboratories. The importance
of the training role of scientists and the importance of
mentoring were formalized by the NIH Committee on
Scientific Conduct and Ethics with A Guide to Training
and Mentoring in the Intramural Research Program at
NIH,"™ which describes in detail all the components of
a good mentoring and training experience. This is an
example of a formal document that provides an explicit
set of expectations for the predoctoral and postdoc-
toral training experience, as well as expectations for
the mentors, the institution, and the trainees.

The goals of a mentor-trainee relationship are to
ensure that individuals being mentored receive the
best possible training in how to conduct research and
how to develop and achieve career goals. Mentoring
and being mentored are essential lifelong components
of professional life. Research supervisors should
always be mentors, but trainees should be encouraged
to seek out other mentors who may provide additional

expertise: together they form the basis of a professional
network. Characteristics of a good mentor include an
interest in contributing to the career development of
another scientist, research accomplishments, profes-
sional networking, accessibility, and past successes in
cultivating the professional development of their
fellows. The trainees must be committed to the work
of the laboratory and the institution and also to the
achievement of their research and career goals—they
must be active participants in their training.

Among the skills that trainees should acquire dur-
ing their fellowship period are training in scientific
investigation—how to choose a first-rate research
project, how to carry out the necessary experiments
and analyses in an appropriate and rigorous way, and
how to incorporate knowledge of the research field
and published literature—with the ultimate goal of
developing increasing independence throughout the
training period; training in communication skills, both
written and oral; training in personal interactions,
including negotiations, persuasion, and diplomatic
skills, and in networking; and training in scientific
responsibility, the legal and ethical aspects of carrying
out research. In addition, fellows should be consider-
ing career pathways, in consultation with their mentors,
being sure to survey the many options available to
scientists these days.

4. DATA ACQUISITION, MANAGEMENT,
SHARING, AND OWNERSHIP

Scientific data may be divided into three categories:
experimental protocols; primary data, which include
instrument setup and output, raw and processed data,
statistical calculations, photographic images, electronic
files, and patient records; and procedures of reduction
and analysis. Any individual involved in the design
and/or execution of an experiment and subsequent
data processing is responsible for the accuracy of the
resultant scientific data and must be meticulous in the
acquisition and maintenance of them. These individu-
als may include, in addition to the person responsible
for actually carrying out the experiment, the principal
investigator, postdoctoral fellows, students, research
assistants, and other support staff such as research
nurses. Research results should be recorded in a form
that allows continuous access for analysis and review,
whether via an annotated bound notebook or comput-
erized records. All research data must be made avail-
able to the supervisor, as well as collaborators, for
immediate review. Data management, including the
decision to publish, is ultimately the responsibility of
the principal investigator.
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Martinson et al.” carried out a survey that asked
respondents to report which, if any, questionable
research practices they had engaged in during the pre-
vious 3 years. Among those who responded (46% of
those surveyed), 27.5% reported that they had kept
inadequate research records, suggesting that lack of
appropriate record keeping is a serious problem.

At the NIH, data collected, as well as laboratory
notebooks, research records, and other supporting
materials such as unique reagents, belong to the gov-
ernment and must be retained for a period of time
sufficient to allow for further analysis of the results as
well as repetition by others of published material. The
NIH recommends that all data and laboratory note-
books be retained for 7 years. Once publications have
appeared, supporting materials must be made avail-
able to all responsible scientists seeking further infor-
mation or planning additional experiments, when
possible. For example, aliquots of any monoclonal
antibody that derives from a continuously available
cell line must be provided, whereas the final aliquots
of a polyclonal antibody, needed by the original lab to
finish additional experiments, do not. Many research
institutions have required that transgenic or knockout
mouse lines be made available through deposition in
a commercial mouse facility. Clinical data should be
retained as directed by federal regulations. Requests
for human samples require institutional review board
review and approval prior to sharing to ensure that
confidentiality issues are covered.

5. RESEARCH INVOLVING HUMAN AND
ANIMAL SUBJECTS

The use of humans and animals in research is essen-
tial, but such research entails special ethical and legal
considerations. Many chapters in this textbook address
the issues related to carrying out human subject
research and nothing further will be said in this chapter.
The Guidelines for the Conduct of Research Involving
Human Subjects at the National Institutes of Health" are
one example of how institutions formalize their
approach to human subjects research. Of concern, Mar-
tinson et al’s survey" reported that 0.3% of those
responding said they had ignored major aspects of
human subject requirements, whereas 7.6% circum-
vented certain minor aspects.

The use of laboratory animals is often essential in
biomedical research, but in using animals, a number
of important points must be kept in mind. Animals
must always be cared for and used in a humane and
effective way, with procedures conducted as specified
in an approved protocol. The use of animals in research

TABLE 4-2 The Three R’s in Animal Research

Reduction: Reduction in the numbers of animals used to obtain
information of a certain amount and precision

Refinement: Decrease in the incidence or severity of pain and
distress in those animals that are used

Replacement: Use of other materials, such as cell lines or eggs, or
substitution of a lower species, which might be less sensitive to
pain and distress, for a higher species

must be reviewed by an animal care and use commit-
tee, in accordance with the Association for Assessment
and Accreditation of Laboratory Animal Care Interna-
tional guidelines. Animal care and use committees
perform the following functions: review and approve
protocols for animal research, review the institute’s
program for humane care and use of animals, inspect
all of the institution’s animal facilities every 6 months,
and review any concerns raised by individuals regard-
ing the care and use of animals in the institute.

An investigator’s responsibilities in using animals
for research include humane treatment of animals, fol-
lowing all procedures that were specified in the
approved protocol, following the general requirements
for animal care and use at the institution, and report-
ing concerns related to the care and use of laboratory
animals. The policies and regulations for the utiliza-
tion and care of laboratory animals are primarily con-
cerned with minimizing or alleviating the animal’s
pain and utilizing appropriate alternatives to animal
testing when possible. In recent years, great emphasis
has been placed on the three R’s—reduction, refine-
ment, and replacement (Table 4-2).

6. COLLABORATIVE SCIENCE

Research collaborations facilitate progress and
should be encouraged. The ground rules for collabora-
tions, including authorship issues, should be discussed
openly among all participants from the beginning.
Research data should be made available to all scientific
collaborators on a project upon request. Although each
research project has unique features, certain core issues
are common to most of them and can be addressed by
collaborators posing questions in the following areas:
overall goals, who will do what, authorship and credit,
and contingencies and communicating. Many institu-
tions have formally addressed some of the complex
issues related to scientific collaboration. For example,
the NIH Ombudsman Office addresses many issues
related to collaborations and has created the questions
shown in Table 4-3.°
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TABLE 4-3 Questions for Scientific Collaborators

Although each research project has unique features, certain core
issues are common to most of them and can be addressed by
collaborators posing the following questions:

Overall goals
1. What are the scientific issues, goals, and anticipated outcomes
or products of the collaboration?
2. When is the project over?

Who will do what?

1. What are the expected contributions of each participant?

2. Who will write any progress reports and final reports?

3. How, and by whom, will personnel decisions be made? How,
and by whom, will personnel be supervised?

4. How, and by whom, will data be managed? How will access
to data be managed? How will long-term storage and access
to data be handled after the project is complete?

Authorship and credit

1. What will be the criteria and the process for assigning
authorship and credit?

2. How will credit be attributed to each collaborator’s
institution for public presentations, abstracts, and written
articles?

3. How, and by whom, will public presentations be made?

. How, and by whom, will media inquiries be handled?
5. When and how will intellectual property and patent
applications be handled?

'

Contingencies and communicating

1. What will be the mechanism for routine communications
among members of the research team (to ensure that all
appropriate members of the team are kept fully informed of
relevant issues)?

2. How will decisions about redirecting the research agenda as
discoveries are made be reached?

3. How will the development of new collaborations and spin-off
projects, if any, be negotiated?

4. Should one of the principals of the research team move to
another institution or leave the project, how will data,
specimens, lab books, and authorship and credit be handled?

From reference 20.

7. CONFLICT OF INTEREST
AND COMMITMENT

Conlflict of interest is a legal term that encompasses
a wide spectrum of behaviors or actions involving per-
sonal gain or financial interest. According to Frank
Macrina,® “a conflict of interest arises when a person
exploits, or appears to exploit, his or her position for
personal gain or for the profit of a member of his or
her immediate family or household.” The existence of
a conflict of interest may adversely affect the ability to
objectively carry out scientific studies and report their
results. Potential conflicts of interest may not be recog-
nized by others unless disclosed; disclosure should
include all relevant financial relationships. Disclosure
is made to the appropriate organization depending on

the activity: to one’s research institution while carrying
out the research, to the funding agency when involved
in peer review of grants, to meeting organizers when
giving an invited presentation, and to journal editors
when asked to referee articles or when submitting
one’s own manuscripts for consideration. A total of
0.3% of respondents to the survey' on inappropriate
research behaviors reported “not properly disclosing
involvement in firms whose products were based on
their own research,” suggesting that this is an issue
that needs to be further addressed.

Currently, a major concernis the interaction between
industry and clinical researchers in the handling of
clinical trials, and the potential for conflict of interest.
Given the enormous costs of clinical trials, combined
with the desire of clinical investigators to try the latest
drugs, which are often only available from drug com-
panies, increasingly companies serve as the sponsors
of clinical trials (70% of the funding for such trials) and
as such may seek control over the research protocol
and publication of the results. To what extent that
happens, and is permitted to happen, was the subject
of a survey by Mello et al*" A survey was sent to the
administrator most knowledgeable about and respon-
sible for negotiating clinical trial agreements at each of
the 122 U.S. medical schools, asking questions about
17 contractual provisions that might restrict investiga-
tors” control over clinical trials that they were involved
in or running. Among the findings of interest were that
industry sponsors were allowed to: prevent the inves-
tigator from changing the study design once an agree-
ment had been executed (68% of surveyed medical
schools); insert their own statistical analyses (24%);
write the first draft of the manuscript (50%); bar col-
laborators from sharing data with third parties once
the study had been published (41%); own the data
after the trial was completed (80%); and delay publica-
tion to preview the results prior to media review (62%
up to 60 days and an additional 31% up to 90 days).
However, 99% were in agreement that an industry
sponsor could not prevent results from being pub-
lished, presumably a reflection of a couple of recent
well-publicized cases. Despite signed agreements, 82%
of the medical schools reported some type of dispute
arising with the industry sponsor, primarily over
payment, intellectual property, or control of data.

Although there is currently great interest in conflict
of interest issues, conflict of commitment can be equally
important. This refers to the idea that someone has
agreed to do more things than possible, especially non-
official duty activities that have no direct bearing
on their employment responsibilities. In contrast
to conflict of commitment, there is also the issue of
overcommitment, when someone takes on too many
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trainees, thereby not giving the best effort to all of
them. When an advisor cannot find the time to meet
with a fellow, or to review and critique the first draft
of a manuscript, within a few days or a week, that is
a strong sign of overcommitment.

8. PEER REVIEW

Peer review is defined as a critical evaluation, con-
ducted by one or more experts in the relevant field, of
either a scientific document (e.g., a research article sub-
mitted for publication, a grant proposal, or a study
protocol) or a research program. One requisite element
for peer review is the need for reviewers to be experts
in the relevant subject areas. At the same time, real or
perceived conflict of interest arising as a result of a
direct competitive, collaborative, or other close rela-
tionship with one of the authors of the material under
review should be avoided. All evaluations should be
thorough and objective, fair and timely, and based
solely on the material under review: information not
yet publicly available cannot be taken into consider-
ation. The use of multiple reviewers mitigates to some
extent one inappropriate review, but nevertheless
reviewers should strive to provide constructive advice
and avoid pejorative comments. Since reviews are
usually conducted anonymously, it is incumbent on
the reviewer to protect the privileged information to
which he or she becomes privy. No reviewer should
share any material with others unless permission has
been requested and obtained from those managing the
review process. One of the marks of a good mentor is
someone who teaches trainees how to handle peer
review by asking them to review a submitted manu-
script, but it is incumbent on the mentor to notify the
journal that he or she plans to do so and get explicit
permission before doing so. A reviewer should never
copy and retain any of the materials unless specifically
permitted to do so, yet 1.7% of those surveyed by
Martinson et al."” reported that they had done so.

9. PUBLICATION PRACTICES AND
RESPONSIBLE AUTHORSHIP

Publication of results fulfills a scientist’s responsi-
bility to communicate research findings to the scien-
tific community, a responsibility that derives from the
fact that much research is funded by the federal gov-
ernment using taxpayers” money. Publication of clini-
cal studies also fulfills the responsibility to have a
scientific benefit in return for putting human subjects
at risk. Other than presentations at scientific meetings,

publication in a scientific journal should normally be
the mechanism for the first public disclosure of new
findings. An exception may be appropriate when
serious public health or safety issues are involved.
However, publication can generate some of the most
difficult disputes among scientists because it is so
important for their careers. Publications share findings
that benefit society and promote human health, but
they also establish scientific principles. Credit for a
discovery belongs to the first to publish, and reputa-
tions and research funding are based on the number
and impact of publications. Furthermore, prestigious
positions are gained through reputation and publica-
tions. A study by Benos et al.** addresses many issues
related to the ethics of scientific publication.
Although each paper should contain sufficient
information for the informed reader to assess its valid-
ity, the principal method of scientific verification is not
review of submitted or published papers but, rather,
the ability of others to replicate the results. Therefore,
each paper should contain all the information neces-
sary for other scientists to repeat the work. Failing to
do so was reported by 10.8% of respondents in
Martinson et al.’s survey,” suggesting either careless-
ness or a significant attempt by some scientists to delay
or prevent others from repeating and advancing their
findings. Timely publication of new and significant
results is important for the progress of science, but
each publication should make a substantial contribu-
tion to its field. Fragmentary publication of the results
of a scientific investigation or multiple publications of
the same or similar data are not appropriate, yet 4.7%
of those surveyed stated that they had done so."
Authorship is the primary mechanism for determin-
ing the allocation of credit for scientific advances and
is thus the primary basis for assessing a scientist’s
contributions to developing new knowledge. As such,
it potentially conveys great benefit, as well as respon-
sibility. Authorship involves the listing of names of
participants in all communications (oral or written)
concerning experimental results and their interpreta-
tion, as well as making decisions about who will be the
first author, the senior author, and the corresponding
author. Authorship is justified by a significant contri-
bution to the conceptualization, design, execution,
and/or interpretation of the research study and a will-
ingness to assume responsibility for the study. Other
ways to establish credit for contributions besides
authorship include acknowledgments and references.
Acknowledgments provide recognition of individuals
who have assisted the research by their encourage-
ment and advice about the study; editorial assistance;
technical support; or provision of space, financial
support, reagents, or specimens. References acknowl-
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edge others’ discoveries, words, ideas, data, or analy-
ses and must be cited in a way that others can find the
reference and see the contribution. According to results
from the survey on questionable practices,” 1.4%
reported that they had used others’ ideas without
obtaining permission or giving credit.

When should authorship issues be discussed?
Although there is no universal set of standards for
authorship, each research group should freely discuss
and resolve questions of authorship before and during
the course of a study. Each author should fully review
material that is to be presented in a public forum or
submitted (originally or in revision) for publication.
Each author should indicate a willingness to support
the general conclusions of the study before its presenta-
tion or submission. Since a significant fraction of allega-
tions of misconduct turn out to be authorship disputes,
including use of data, plagiarism, and conflicts over
credit for scientific work, settling authorship issues as
early as possible is important. With the recent increase
in numbers of authors on publications, the problem
has increased in magnitude. The NIH ombudsman
has reported that authorship disputes constitute the
single largest group of scientific complaints with which
the office deals. The ORI has determined that any
authorship dispute involving present or past collabora-
tors cannot qualify as research misconduct, thereby
leaving resolution of such disputes to the authors or
their institution or office of the ombudsman.

Drummond Rennie, deputy editor of the Journal of
the American Medical Association, has been interested in
the misuse of authorship for a long time. He has
defined a number of categories of irresponsible author-
ship.” These include honorary authorship—an author
who does not meet the criteria; ghost authorship—
failure to include as an author someone who made
substantial contributions to the article; refusal to accept
responsibility for an article despite ready acceptance
of credit; and duplicate and redundant publications.
Rennie and colleagues® carried out a study based on
the following hypotheses: Research articles in large-
circulation prestigious medical journals would be more
likely to have honorary authors, whereas review arti-
cles in smaller circulation journals that publish sympo-
sia proceedings would be more likely to have ghost
authors. The results of the study, shown in Table 4-4,
were just the opposite.

Despite disproving the hypotheses, however, the
study showed significant misuse of authorship in bio-
medical journals. This is supported by the findings in
Martinson et al.’s survey," in which 10% reported that
they had inappropriately assigned authorship. This
has led to a number of changes, many spearheaded by
the International Committee of Medical Journal Editors

TABLE 4-4 Authorship Analysis”

Research Articles Reviews
Honorary authorship 79 (16%) 61 (26%)
Ghost authorship 65 (13%) 23 (10%)

‘The corresponding authors of 492 research articles and 240
reviews from American Journal of Cardiology, American Journal of
Medicine, American Journal of Obstetrics and Gynecology, Annals of
Internal Medicine, Journal of the American Medical Association, and New
England Journal of Medicine were surveyed.

Data excerpted from reference 23.

TABLE 4-5 International Committee of Medical Journal
Editors—Criteria for Authorship

Authorship should be based on
Substantial contributions to conception and design, or acquisition
of data, or analysis and interpretation of data
Drafting the article or revising it critically for important intellectual
content
Final approval of the version to be published
Authors should meet all three conditions. Furthermore, all persons
designated as authors should qualify for authorship, and all
those who qualify should be listed.

Based on reference 24.

(ICMJE). ICMJE issued a set of uniform requirements
for manuscripts submitted to biomedical journals,
revised in October 2004,* to address requirements for
authorship and, more recently, “ethical principles
related to publication in biomedical journals.” They
define an author as someone “who has made substan-
tive intellectual contributions to a published study”
and provide a set of criteria for authorship as shown
in Table 4-5. In addition, ICMJE has stated that if
someone is involved only in acquisition of funding,
collection of data, or general supervision of a research
group, that does not justify authorship. Furthermore,
each author should have participated sufficiently in
the work to take public responsibility for appropriate
portions of the content.

The Journal of the American Medical Association
authorship policy more specifically states that all
authors must describe their specific contributions as
well as the contributions of those listed in the acknowl-
edgments. Authors must decide who should be an
author, and who should be acknowledged, by discus-
sions among themselves. Authors should be listed in
order of actual degree of contribution, to be decided
by the authors. The Annals of Internal Medicine further
notes that the following, by themselves, are not criteria
for authorship: holding a position of administrative
leadership, contributing patients or reagents, or
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collecting and assembling data. Adhering to these cri-
teria will result in a significant change to the way
authorship is determined for clinical studies and may
require a culture change.
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In the United States, the rights and welfare of human
research subjects take precedent over the advance of
scientific knowledge. Ethical guidelines, federal regu-
lations, local institutional policies and procedures, and
the knowledge and integrity of researchers and
research staff all contribute to promoting the protec-
tion of human subjects. Research investigators have
the primary responsibility to protect the rights and
safeguard the welfare of the people participating in
their research activities. In addition, our society has
decided by law that objective, ongoing review of
research activities by a group of diverse individuals is
most likely to protect human subjects and promote
ethically sound research. Prospective review of research
by institutional review boards (IRBs) is an important
assurance that the rights and welfare of human sub-
jects are given serious consideration. This chapter
focuses on the development of U.S. federal regulations
concerning research involving human subjects and the
roles and responsibilities of IRBs.

1. HISTORICAL, ETHICAL, AND
REGULATORY FOUNDATIONS
OF CURRENT REQUIREMENTS
FOR RESEARCH INVOLVING
HUMAN SUBJECTS

1.1. Historical Foundations

Concerns about the ethics of the practice of medi-
cine have a long history, but until the mid-20th century,
they were mostly centered around the practice of ther-
apeutic medicine, not research medicine. In 1946, 23
Nazi physicians went on trial at Nuremberg for crimes
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committed against prisoners of war and in concentra-
tion camps. These crimes included exposure of humans
to extremes of temperature, performance of mutilating
surgery, and deliberate infection with lethal pathogens.
During the trial, fundamental ethical standards for the
conduct of research involving humans were codified
into the Nuremberg Code,' which sets forth 10 condi-
tions that must be met to justify research involving
human subjects. Two important conditions are the
need for voluntary informed consent of subjects and a
scientifically valid research design that can produce
fruitful results for the good of society.

The Nuremberg Code was reflected in the Declara-
tion of Human Rights and accepted in principle by
each of the 51 original signatory nations of the Charter
of the United Nations. However, in the United States,
the existence of the Nuremberg Code was not widely
appreciated. Researchers and physicians who were
familiar with it generally believed that its requirements
narrowly applied to research conducted by German
researchers and that it had little applicability or rele-
vance to research conducted in the United States.” In
fact, implementation of the first condition of the code
in the United States—the voluntary consent of subjects
who are able to exercise free power of choice—would
have severely curtailed, if not eliminated, research
involving prisoners. In the United States during the
1950s through the mid-1970s, many chemotherapeutic
agents for cancer and other diseases/disorders were
tested initially in healthy prisoners; in fact, some phar-
maceutical companies had research buildings located
on or near prisons to facilitate their research activities.
Therefore, implementation of the code would have
had major, dramatic effects on the conduct of research
in the United States.
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Also, most countries accepting the principles of the
code, including the United States, had no mechanism
for implementing its provisions. In 1953, the National
Institutes of Health (NIH) opened the Clinical Center
(CC), its major research hospital in Bethesda, Mary-
land, which produced the first U.S. federal policy for
the protection of human subjects. This policy was con-
sistent with the Nuremberg Code in that it gave special
emphasis to the protection of healthy, adult research
volunteers who had little to gain directly from partici-
pation in research. The CC’s policy was innovative not
only for its existence but also for providing a mecha-
nism for prospective review of research by individuals
who had no direct involvement or intellectual invest-
ment in the research. This was the beginning of the
research review mechanism—the IRB—that is now
fundamental to the current system of human subject
protections throughout the United States. In fact, the
first two research protocols submitted to the CC’s
research review committee were disapproved because
it judged that research-related risks to the healthy vol-
unteers were too high.3 However, the CC requirements
for prospective review of research and obtaining sub-
jects” informed consent were applicable only to research
involving healthy volunteers, not patients. In exclud-
ing research involving patients from these require-
ments, the policy was consistent with contemporaneous
thinking of U.S. physician/researchers; most were
reluctant to set forth explicit rules for the conduct
of research involving patients, arguing that they
would impede research and undermine trust in the
physician.*

In the 1960s, federal funding of clinical research
expanded, with a concomitant increase in the number
of individuals participating as subjects. Interest in the
rights of research subjects grew not only because of a
general increase in U.S. attention to human rights but
also because of a number of highly publicized clinical
research abuses. For example, there were newspaper
reports of investigators in New York injecting elderly,
indigent people with live cancer cells, without their
consent, to learn more about the human immune
system. Although no apparent harm to subjects
occurred, the investigators were cited for fraud, deceit,
and unprofessional conduct. In 1966, Henry Beecher,
a highly respected physician-investigator from
Harvard University, shocked the medical community
when he reported that unethical and questionably
ethical practices were common in the conduct of human
subjects research in many of the premier research insti-
tutions of the United States.

The World Health Organization recognized a need
for guidelines that were broader in scope than the
Nuremberg Code. The Declaration of Helsinki: Recom-

mendations Guiding Medical Doctors in Biomedical
Research Involving Human Subjects® was adopted by
the World Medical Society in 1964. These guidelines
have been revised a number of times and currently are
in use throughout the world.

The NIH, under the directorship of Dr. James
Shannon, promoted the development of the first Public
Health Service Policy on the Protection of Human Sub-
jects, issued in 1966. The policy, which applied to
research conducted or supported by the Department
of Health, Education, and Welfare (HEW), including
the NIH, required prospective review of human sub-
jectsresearch, taking into account the rights and welfare
of the subjects involved, the appropriateness of the
methods used to secure informed consent, and the
risks and potential benefits of the research. The ele-
ments of informed consent included the requirement
that consent be documented by the signature of sub-
jects or their representatives.

Several events in the early 1970s led to renewed and
intense efforts in the United States to protect human
subjects. Most notable was the revelation that, since
the 1930s, more than 400 black men in Tuskegee,
Alabama, had been involved, without their knowl-
edge, in a lengthy study (the Tuskegee Syphilis Study)
on the natural history of syphilis.” These men were
systematically denied penicillin even after its introduc-
tion as the standard treatment for the disease. The U.S.
Senate Committee on Labor and Human Resources
held hearings on this study and on other alleged health
care abuses of prisoners and children. The outcomes
of these hearings were (1) enactment of the National
Research Act of 1974 requiring HEW to codify its
policy for the protection of human subjects into federal
regulations, which it did in 1974; (2) formation of the
National Commission for the Protection of Human
Subjects of Biomedical and Behavioral Research; and
(3) imposition of a moratorium on research conducted
or supported by HEW involving live human fetuses
until the National Commission could study and make
recommendations on it.

The National Commission, which functioned from
1974 to 1978, evaluated the existing HEW regulations;
recommended improvements to the Secretary of HEW;
and issued reports on research involving pregnant wo-
men, live human fetuses, prisoners, children, the men-
tally disabled, and the use of psychosurgery. The National
Commission also issued the Belmont Report: Ethical Prin-
ciples and Guidelines for the Protection of Human Subjects
of Research.® A major advancement in the development
of public policy, the Belmont Report provided guidance
for distinguishing therapeutic medicine from research,
identified three fundamental ethical principles for the
protection of human subjects, and illustrated how the
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ethical principles should be applied to the conduct of
human subjects research.

In 1979, HEW began the process of revising the 1974
regulations, but it was not until January 1981 that final
department (renamed the Department of Health and
Human Services [DHHS]) approval was given to Title
45 section 46 Code of Federal Regulations (CFR) gov-
erning protection of human subjects (45 CFR 46).”
Initially, these regulations were applicable only when
research was conducted or supported by DHHS, but
in June 1991, the core of the regulations (Subpart A)—
referred to as the Common Rule—was adopted by 16
other federal department agencies."

1.2. Ethical Foundations

The ethical foundation for the current laws govern-
ing human subject research protections is enunciated
in the Belmont Report, which was issued in 1979. It
establishes three fundamental ethical principles that
are relevant to all research involving human subjects—
respect for persons, beneficence, and justice—and
demonstrates how they are applied to the conduct of
research involving human subjects."

Respect for persons acknowledges the dignity and
autonomy of individuals and requires that subjects
give informed consent to participation in research.
However, not all individuals are capable of self-
determination, and the Belmont Report acknowledges
that people with diminished autonomy are entitled to
additional protection. For example, some individuals
may need extensive protection, even to the point of
excluding them from research activities that may harm
them, whereas others require little protection beyond
making sure they undertake research freely, with
awareness of the possible adverse consequences.'

Beneficence requires that the benefits of research be
maximized and possible harms minimized. This prin-
ciple finds expression in a careful analysis by research-
ers and IRBs of the risks and benefits of particular
research protocols.”

Justice requires fair selection and treatment of
research subjects. For example, subjects should be
equitably chosen to ensure that certain individuals or
classes of individuals are not systematically selected
for or excluded from research, unless there are scien-
tifically or ethically valid reasons for doing so. Also,
unless there is careful justification for an exception,
research should not involve people from groups that
are unlikely to benefit directly or from subsequent
applications of the research."

These three principles are not mutually exclusive.
Each principle carries strong moral force, and difficult
ethical questions arise when they conflict. However,

understanding and applying the principles of the
Belmont Report helps promote the respectful and
ethical treatment of research subjects.

1.3. Regulatory Foundations

Biomedical and behavioral research funded or sup-
ported by DHHS, including NIH, is under the purview
of regulations for the protection of human subjects at
45 CFR 46." These regulations embody the principles
of the Belmont Report. Taken together, the Belmont
Report and 45 CFR 46 articulate the minimal ethical
standards and legal obligations of those who conduct,
review, and oversee research. Also, regardless of the
funding source, all clinical trials in the United States
involving investigational drugs or devices are under
the regulatory purview of the Food and Drug Admin-
istration (FDA), which endorses 45 CFR 46. Additional
FDA regulations contained in Title 21 sections 50 and
56 CFR govern the development and approval of
drugs, biologies, and devices regardless of the funding
source.' FDA and DHHS regulations on the protection
of human subjects and IRBs are consistent in many
elements, although there are some differences.”

DHHS is the primary federal funding agency of
biomedical and behavioral research. In 1998, it pro-
vided $5 billion for clinical research activities,'® and in
2004 it provided approximately $8.5 billion for these
activities (personal communication with the NIH
Office of Extramural Research). All research involving
human subjects conducted or supported by DHHS
must be performed in keeping with the requirements
of 45 CFR 46. DHHS's regulatory apparatus for over-
seeing the protection of human subjects involved in
the research that it funds consists of two major tiers of
review—one at the federal level and the other at the
institutional level. For example, as a condition for
receipt of NIH research funds, institutions must assure
in writing that personnel will abide by ethical princi-
ples of the Belmont Report and the requirements of 45
CFR 46. These written documents are referred to as
assurances of compliance. They are contract-like agree-
ments that are negotiated and approved by the Office
for Human Research Protections (OHRP)" on behalf of
the Secretary of DHHS. In January 2006, OHRP esti-
mated that it held 9350 assurances with entities in the
United States and abroad (personal communication
with OHRP).

All assurances set forth the institution’s policies and
procedures for the review and monitoring of human
subject research activities, including IRB membership
requirements and review and record-keeping
procedures. A variety of administrative actions can
be taken by OHRP for violation of the requirements of
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45 CFR 46 or the terms and conditions of an institu-
tion’s assurance of compliance. Compliance oversight
investigations conducted from 1990 through mid-2000
resulted in restrictions of clinical research activities or
corrective measures in 38 U.S. research institutions.
Actions included temporary suspension of all DHHS-
funded clinical research in some institutions, the
requirement that some or all investigators conducting
research in these institutions receive appropriate addi-
tional education concerning the protection of human
subjects, and quarterly reports to DHHS of the institu-
tion’s progress in correcting identified deficiencies. In
particularly serious cases, OHRP may recommend to
DHHS officials that institutions or investigators be
declared ineligible to participate in DHHS-supported
research (i.e., debarment or suspension).

Most research conducted in the United States falls
under federal regulatory purview either because it is
funded by the NIH or other government agencies or
because it involves investigational drugs or devices
and, therefore, is regulated by the FDA. Some clinical
research conducted in the United States does not fall
under federal human subject protection regulations
either because it is not funded by the federal govern-
ment or because it does not involve compounds under
the FDA'’s jurisdiction. The amount of such research
and the settings in which it is being conducted are not
known. Efforts have been made to bring all U.S. clini-
cal research under the purview of federal regulations,
but none has succeeded so far.

2. INSTITUTIONAL REVIEW BOARDS

DHHS and FDA regulations require most proposed
clinical research to undergo prospective review by an
IRB. IRBs are important because clinical investigators
have an inherent conflict of interest. As health care
professionals, they are dedicated to promoting the
welfare of individual patients; as researchers, they
seek generalizable knowledge applicable to persons
other than their individual patients. Because the second
goal may conflict with the first, our society has decided
by law that an objective review of human subjects
research by a group of diverse individuals is most
likely to protect human subjects and promote ethically
sound research. Although the IRB system is not perfect,
conscientious IRBs reassure the U.S. public that the
rights and welfare of human subjects are seriously con-
sidered by people not directly involved in the research.
It is through this process of research review and
approval that investigators, research institutions, IRB
members, and others are held publicly accountable for
their decisions and actions.

Definitions of terms, record-keeping requirements,
and requirements for IRB review and approval of
research involving human subjects are provided in 45
CFR 46. In institutions with OPRR-approved assur-
ances, they are also provided in the institutions’ written
assurance documents. Some of them are reviewed
here.

2.1. Definitions

Research is any systematic investigation designed to
develop or contribute to generalizable knowledge
(45 CFR 46.102{d}). A human subject is a living individ-
ual about whom an investigator obtains either (1) data
through interaction or intervention with the individual
or (2)identifiable private information (45 CFR 46.102{f}).
For example, consider the situation in which a physi-
cian asks the hospital medical records department to
make available for review the medical records of all
patients with a diagnosis of HIV infection. The physi-
cian wants to learn about the medical management of
these patients treated in the hospital and its clinics
during the past 5 years. According to the preceding
definitions, if the physician reviews medical records of
patients who are no longer living, he or she is conduct-
ing research, but it does not involve human subjects
(defined as living individuals). However, if the physi-
cian reviews medical records of patients who are still
living, he or she is conducting research involving
human subjects. Therefore, before reviewing the
medical records of living patients, a decision needs
to be made if the research requires prospective IRB
review and approval or if it is exempt from this
requirement.

2.2. Exempt Research Activities

Not all research involving human subjects requires
prospective IRB review and approval. There are six
categories of research that, although they involve
human subjects, are exempt from the requirements of
45 CFR 46 for IRB review. The general rationale behind
the six categories of exemptions is that although the
research involves human subjects, it does not expose
them to physical, social, psychological, or other risks
beyond those of daily life. One example of exempt
research is the study of existing records (e.g., patho-
logic samples and medical records) if these sources are
publicly available, or if the information is recorded by
the investigator so that subjects cannot be identified
directly or through identifiers linked to the subjects.
Therefore, in the preceding example in which the
researcher wants to study existing medical records, the
research may be exempt from the requirement for IRB
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review and approval if the researcher records informa-
tion from the medical charts in an anonymous fashion
(no links or codes identifying patients). However,
many hospitals have more restrictive policies concern-
ing the research use of medical records and pathologic
samples, and researchers should be familiar with rele-
vant institutional policies.

Also, survey and questionnaire research is fre-
quently conducted in the United States. Such research
may be exempted unless the information elicited, if
disclosed outside the research, could reasonably place
the subjects at risk of criminal or civil liability or be
damaging to the subjects’ financial standing, employ-
ability, or reputation. Therefore, a questionnaire or
survey ought not be exempted if, for example, it elicits
information about illegal behaviors, such as drug use,
child or spousal abuse, or other sensitive issues such
as sexual and other private behaviors.

Institutional procedures vary for making determi-
nations about whether proposed research activities are
exempt. For example, in some institutions the IRB
makes these determinations; in others, an office for
research regulation or its equivalent makes these deter-
minations.”” However, research investigators are not
authorized to make final determinations about whether
their proposed research activities are exempt from the
requirement for prospective IRB review and approval.”'
Researchers should be familiar with institutional pro-
cedures for requesting and receiving exemptions before
their research begins.

2.3. Minimal Risk and Expedited
Review Procedures

Minimal risk means that “the probability and mag-
nitude of harm or discomfort anticipated in the research
are not greater in and of themselves than those ordi-
narily encountered in daily life or the performance
of routine physical or psychological examinations or
tests” (45 CFR 46.102{i}). A regulatory definition of
“minimal risk” is provided because some minimal risk
research activities are eligible for IRB review through
expedited review procedures. This means that the IRB
chair, and/or other experienced IRB members desig-
nated by the chair, may approve (but not disapprove)
the research on behalf of the IRB. The expedited review
process was put into place to streamline and hasten
IRB review of certain minimal risk research activities.

2.4. IRB Review of Research

When a researcher proposes to do research that is
neither exempt nor meets criteria for expedited review,
he or she submits a research protocol for review by the

full IRB. A protocol is the researcher’s written descrip-
tion of the research including issues related to the pro-
tection of the subjects. The following sections provide
some of the regulatory requirements for IRB composi-
tion and criteria for IRB review and approval of
research involving human subjects.

2.4.1. IRB Membership

Federal regulations set minimal IRB membership
standards. All IRBs must have at least five members
who have expertise in scientific and nonscientific areas
(45 CR 46.107). Diversity in the professional and cul-
tural backgrounds and gender of IRB members is
expected to foster a comprehensive approach to, and
promote respect for, the IRB’s advice and counsel in
safeguarding the rights and welfare of subjects. Because
IRBs normally are situated at the site of the research,
members are expected to have expertise in and sensi-
tivity to specific conditions affecting the conduct of the
research and the protection of the participants. For
example, research institutions vary in their geographic
locations and often draw from culturally dissimilar
groups. Each IRB shall include at least one member
whose primary concerns are in scientific areas, one
whose primary concerns are in nonscientific areas, and
one who is not otherwise affiliated with the institution.
Also, when in its judgment the IRB requires expertise
beyond or in addition to that available through its
members, it may invite individuals with competence
in special areas to assist in its reviews. These require-
ments for membership are grounded in the belief that
the protection of human subjects is promoted by an
objective review of research activities by a group of
diverse individuals who have no direct involvement
in the research.

2.4.2. Criteria for IRB Review of Research

To approve research, an IRB must determine that it
meets minimal requirements. Table 5-1lists the minimal
regulatory criteria for IRB review and approval (45
CFR 46.111) and questions that IRBs in NIH’s Intramu-
ral Research Program often consider when reviewing
research protocols. All clinical researchers, particularly
principal investigators, must be familiar with these
requirements and understand how they apply to their
research protocols.

The Proposed Research Design Is Scientifically Sound
and Will Not Unnecessarily Expose Subjects to Risk
(Table 5-1, #1)

Certainly, the nature, content, and scientific design
of the research protocol are important concerns. At a
minimum, the IRB should determine that the hypoth-
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TABLE 5-1 IRB Protocol Review Standards: Regulatory Requirements for IRB Review and
Documentation in the Minutes

Regulatory Review Requirement (46.111)

Possible Questions for IRB Discussion

1. The proposed research design is scientifically sound
and will not unnecessarily expose subjects to risk.

. Risks to subjects are reasonable in relation to
anticipated benefits, if any, to subjects and the
importance of knowledge that may reasonably
be expected to result.

. Subject selection is equitable.

. Additional safeguards required for subjects likely
to be vulnerable to coercion or undue influence.

. Informed consent is obtained from research subjects
or their legally authorized representative(s).

. Risks to subjects are minimized.

(a) Is the hypothesis clear? It is clearly stated?

(b) Is the study design appropriate?

(c) Will the research contribute to generalizable knowledge and is it ethically
permissible to expose subjects to risk?

(a) What does the IRB consider the level or risk to be? (See risk assessment in
Table 5-2.)

(b) What does the principal investigator consider the level of risk/discomfort/
inconvenience to be?

(c) Is there prospect of direct benefit to subjects? (See benefit assessment in
Table 5-2.)

(a) Who is to be enrolled? Men? Women? Ethnic minorities? Children
(rationale for inclusion/exclusion addressed)? Seriously ill persons?
Healthy volunteers?

(b) Are these subjects appropriate for the protocol?

(a) Are appropriate protections in place for vulnerable subjects (e.g., pregnant
women, fetuses, socially or economically disadvantaged, and decisionally
impaired)?

(@) Does the informed consent document include the eight required elements?

(b) Is the consent document understandable to subjects?

(c) Who will obtain informed consent (principal investigator, nurse, or other?)
and in what setting?

(d) If appropriate, is there a children’s assent?

(e) Is the IRB requested to waive or alter any informed consent requirement?

(@) Does the research design minimize risks to subjects?

(b) Would use of a data and safety monitoring board or other research
oversight process enhance subject safety?

7. Subject privacy and confidentiality are maximized.

(a) Will personally identifiable research data be protected to the extent possible

from access or use?
(b) Are any special privacy and confidentiality issues properly addressed (e.g.,
use of genetic information)?

esis is clear and that the study design is appropriate.
If a research protocol is poorly designed and not likely
to obtain meaningful information, it is not ethically
justifiable to expose subjects to any risk, discomfort, or
inconvenience. However, although IRBs have some
members with scientific expertise, they are not consti-
tuted to act as primary scientific review committees. In
many institutions, protocols receive pre-IRB scientific
review to ensure that protocols sent to the IRB for
review are well designed. This is a desirable approach
because it allows the IRB to focus its major attention
on the protection of the subjects. In any event, an IRB
should not approve a research protocol that it does not
believe to be scientifically sound.

Risks to Subjects Are Reasonable in Relation to
Anticipated Benefits, if Any, to Subjects and the
Importance of Knowledge That May Reasonably Be
Expected to Result (Table 5-1, #2)

The IRB is required to determine the risks, discom-
forts, and burdens of participation in the protocol
under consideration. “Risk” is the probability of harm

or injury (physical, psychological, social, and eco-
nomic) occurring as a result of participation in a
research study. Risk varies in magnitude but only
“minimal risk” is defined by federal regulations. Also,
the IRB is expected to identify research-related bene-
fits. Benefit is not defined in the regulations but may
be considered a valued or desired outcome. Generally,
the benefits of research fall into two major categories:
(1) direct benefits to individual subjects, for example,
in the form of cure or diminution of symptoms of a
disease/disorder, and (2) benefits to others (e.g., society
at large and future patients) because of advancements
of knowledge through research. If research subjects
stand to benefit directly from participation in the
research, because they are receiving treatment or diag-
nostic procedures, higher risks and discomforts may
be justifiable. However, in any trial of a new or not-
yet-validated treatment, the ratio of benefits to risks
should be similar or comparable to those presented by
any alternative therapy. On the other hand, in research
for which there is no prospect of direct benefits to
individual subjects, such as research involving healthy
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volunteers, the IRB must evaluate whether the risks to
subjects presented by research-related procedures/
interventions solely to obtain generalizable knowledge
are ethically acceptable. For example, in the NIH’s
Intramural Research Program, IRBs are expected to
categorize research-related benefits and risks accord-
ing to the criteria in Table 5-2.

Subject Selection Is Equitable (Table 5-1, #3)

The ethical principle of justice, which requires fair
distribution of both the burdens and the benefits of
research, underlies the requirement for the equitable
selection of research subjects. On the one hand, when
the NIH funds research, it expects the findings to be of
benefit to all persons at risk of the disease, disorder, or
condition under study. Therefore, adequate represen-
tation of women and minorities is particularly impor-
tant in studies of diseases, disorders, and conditions
that affect them.”” On the other hand, IRBs are required
to ensure that subjects (e.g., indigent persons, racial
and ethnic minorities, or persons confined to institu-

TABLE 5-2 IRB Assessment of Research-Related Risks
and Benefits

Risk

Definition of minimal risk: Minimal risk means that the probability
and magnitude of harm or discomfort anticipated in the
research are not greater in and of themselves than those
ordinarily encountered in daily life or during the performance
of routine physical or psychological examinations or tests [45
CFR 46.102(i)].

What is the appropriate risk category for the protocol under
consideration?
The research involves no more than minimal risk to
subjects.
The research involves more than minimal risk to
subjects.
The risk(s) represents a minor increase over minimal
risk, or
The risk(s) represents more than a minor increase over
minimal risk.

Benefit

Definition: A research benefit is considered to be something of
health-related, psychosocial, or other value to an individual
research subject, or something that will contribute to the
acquisition of generalizable knowledge. Money or other
compensation for participation in research is not considered to
be a benefit but, rather, compensation for research-related
inconveniences.

The appropriate benefit category for the protocol under
consideration is:
The research involves no prospect of direct benefit to
individual subjects but is likely to yield generalizable
knowledge about the subject’s disorder or condition.
The research involves the prospect of direct benefit to
individual subjects.

tions) are not being systematically selected merely
because of their easy availability, their compromised
position, or their manipulability rather than for reasons
directly related to the problem being studied. When
defining the appropriate group of subjects to be studied
in a research protocol, researchers take into account
scientific design, potential subjects” susceptibility to
risk, the likelihood of direct benefits to them, and con-
siderations of practicability and fairness. Generally, the
rationale for the subject selection takes into account the
gender/ethnic/race categories at risk for the disease
or condition being studied in the protocol. IRBs are
expected to determine that the subject selection as pro-
posed by the researcher in his or her research protocol
is scientifically and ethically appropriate.

Informed Consent Is Obtained from Research Subjects or
Their Legally Authorized Representative(s) (Table 5-1, #5)

Although the requirement to obtain informed
consent has substantial foundations in law, it is essen-
tially an ethical imperative. It is through informed
consent that researchers make operational their duty
to respect the rights of prospective subjects to be self-
determining; for example, to be left alone, to make free
choices, and to have private information about them
shared only in ways for which they give permission.”
When IRBs review protocols, they spend considerable
time reviewing the written informed consent
document(s). The IRB’s role is to ensure that the consent
document contains required elements of consent (Table
5-3) and that it is written at a reading level, and in a
format, understandable to prospective subjects.
However, in practical terms, signing the consent docu-
ment is only one element in a subject’s decision-making
process about participating in a research protocol. A
prospective subject’s decision-making process is influ-
enced by a number of factors: (1) the written consent
document, (2) the knowledge and skills of the profes-
sionals involved in the process (e.g., researchers and
nurses), (3) the prospective research subject (e.g.,
medical and emotional state, his or her primary lan-
guage, ethnic/cultural background, financial consider-
ations, and other personal factors), and (4) the
circumstances in which the process takes place (e.g.,
an emergency room, private practice setting, and aca-
demic institution). In addition to reviewing the consent
document, IRBs can influence the informed consent
process by ensuring that the individuals obtaining
consent are qualified to take on this important respon-
sibility. For example, an IRB should know who will
obtain informed consent to participation in the proto-
col and in what circumstances. Depending on the com-
plexity and risks associated with a research study, it
may require an experienced senior researcher, rather
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TABLE 5-3 General Requirements for Informed Consent
(45 CFR 46.116)

TABLE 5-4 Vulnerable (or Potentially Vulnerable)
Research Subjects

In seeking informed consent, the following information shall be

provided to each subject:

1. A statement that the study involves research, and

An explanation of the purposes of the research;

The expected duration of the subject’s participation;

A description of procedures to be followed; and
Identification of any procedures that are experimental;

2. A description of any foreseeable risks or discomforts to the
subject;

3. A description of any benefits to subjects or to others that may
reasonably be expected from the research;

4. A disclosure of appropriate alternative procedures of courses of
treatment, if any, that might be advantageous to the subject;

5. A statement describing the extent, if any, to which
confidentiality of records identifying the subject will be
maintained;

6. For research involving greater than minimal risk, an
explanation as to whether any compensation and an
explanation as to whether any medical treatments are available
if injury occurs and, if so, what they consist of and where
further information may be obtained;

7. An explanation of whom to contact for answers to pertinent
questions about the research and research subjects’ rights, and
whom to contact in the event of a research-related injury to the
subjects; and

8. A statement that participation is voluntary, refusal to participate
will involve no penalty or loss of benefits to which the subject
is otherwise entitled, and the subject may discontinue
participation at any time without penalty or loss of benefits to
which the subject is otherwise entitled.

than a junior person, to obtain consent. Also, IRBs may
exercise their authority to observe or have a third party
observe the consent process and the research, although
they rarely do so.

Informed consent to research participation is a
complex process; therefore, it has been a topic of inter-
est, discussion, and publication for many years. In
1966, Dr. Henry Beecher wrote that the two most
important elements in ethical research involving
human subjects are informed consent (which he
acknowledged that in some cases was difficult, if not
impossible, to obtain) and the “presence of an intelli-
gent, informed, conscientious, compassionate, respon-
sible investigator.”** His ideas still ring true today.
Even though the IRB’s role in promoting subjects’
informed consent is important, it is primarily the
responsibility of the investigator obtaining the consent
to ensure that it is, in fact, informed and valid.

Additional Safequards Required for Subjects Likely to Be
Vulnerable to Coercion or Undue Influence (Table 5-1, #4)

Federal regulations direct IRBs to ensure that

when some or all of the subjects are likely to be vulnerable to
coercion or undue influence, such as children, prisoners,

This is a noninclusive list of research subjects who have limitations
to their abilities to provide informed consent and/or who may be
susceptible to coercion or undue influence in decisions about
research participation:

Comatose people

Critically ill people

Mentally retarded people

People with dementias/some psychiatric diseases

Children

Non-English speaking people

Educationally /economically deprived people

Prisoners

Seriously /terminally ill people

Paid research volunteers

pregnant women, mentally disabled persons, or economically
or educationally disadvantaged persons, additional safe-
guards have been included in the study to protect the rights
and welfare of these subjects. (45 CFR 46.111{b})

However, little additional practical guidance is pro-
vided except when the subjects of research are preg-
nant women (45 CFR 46, Subpart B), prisoners (Subpart
(), and children (Subpart D). Otherwise, IRBs, in con-
sultation with investigators, are expected to determine
when subjects are likely to be vulnerable to coercion
or undue influence and to provide additional safe-
guards appropriate to the particular research protocol
under consideration. Vulnerable research subjects are
people who are relatively or absolutely incapable of
protecting their interests. In other words, “they have
insufficient power, prowess, intelligence, resources,
strength, or needed attributes to protect their own
interests through negotiations for informed consent.””
Table 5-4 is a noninclusive list of vulnerable or poten-
tially vulnerable research subjects. It lists individuals
who have no, or limited, ability to provide informed
consent, as well as people who may be particularly
susceptible to undue influence or coercion. For
example, people suffering from prolonged or serious
illnesses that are refractory to standard therapies, or
for which there are no standard therapies, should be
considered vulnerable. Although these sick people
may have the intellectual capacity to provide informed
consent, attention must be paid to the validity of the
consent. Because of the severe restriction of their
choices, out of desperation they may be willing to take
serious risks even for a highly remote prospect of
direct benefit. Although this is not necessarily inap-
propriate, researchers and IRBs need to give careful
attention to the informed consent process in protocols
studying terminally ill or very sick people. For example,
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the IRB may ask that an “uninterested” individual,
such as a social worker, a physician not involved in the
research, or a research subject advocate, discuss with
prospective subjects the research study and other clini-
cal or research alternatives.” Attention has been given
to additional protections for research involving people
with mental disorders” and research conducted in
emergency circumstances.”

Subject Privacy and Confidentiality Are Maximized
(Table 5-1, #7)

Confidentiality refers to the management of infor-
mation that an individual has disclosed in a relation-
ship of trust; an expectation is that it will not be
divulged to others in ways that are inconsistent with
the understanding of the original disclosure without
the person’s permission. Privacy is defined in terms of
having control over the extent, timing, and circum-
stances of sharing information about oneself (physical,
intellectual, or behavioral) with others. Biomedical
and behavioral research may invade the privacy of
individuals or result in a breach of confidentiality. In
certain circumstances, a breach of confidentiality may
present a risk of serious harm to subjects, for example,
when a researcher obtains information about subjects
that, if disclosed by the researcher, would jeopardize
their jobs or lead to their prosecution for criminal
behavior. In other circumstances, such as observation
and recording of public behavior, the invasion of
privacy may present little or no harm. However,
the need for confidentiality exists in virtually all
studies in which data are collected about identified
subjects. In most research, ensuring confidentiality is
a matter of following some routine practices, such as
substituting codes for personal identifiers, properly
disposing of computer sheets and other papers,
limiting access to identified data, and/or storing
research records in locked cabinets. Most researchers
are familiar with these routine precautions taken to
maintain the confidentiality of data. At a minimum,
IRBs should assure themselves that adequate protec-
tions will be taken in the protocol under review to
safeguard the confidentiality of research information
to the extent possible. The types and stringency of
measures depend on the type of information to be
gathered in the study. In any case, guarantees of “abso-
lute” confidentiality should be avoided; in fact, the
limits of confidentiality should be clarified. For
example, federal officials have the right to inspect
research records, including informed consent docu-
ments and individual medical records, to ensure com-
pliance with the rules and standards for their programs
(e.g., FDA inspections of clinical trial records). More

elaborate procedures may be needed in studies in
which data are collected on sensitive matters such as
sexual behavior, criminal activities, and genetic predi-
lection to disease.

Other federal, state, or local laws may deal with the
confidentiality and maintenance of health-related
information. For example, the Health Insurance Porta-
bility and Accountability Act of 1996 (HIPAA), which
went into effect in 2003, gives patients rights over their
health information and sets rules and limits on who
can look at and receive this information. HIPAA, also
referred to as the “Privacy Rule,” was a federal legisla-
tive response to public concern over potential abuses
of the privacy of health information. The Privacy Rule
establishes a category of health information, referred
to as PHI (private health information), which may be
used or disclosed to others only in certain circum-
stances or under certain conditions. PHI includes what
physicians and other health care professionals typi-
cally regard as a patient’s personal health information,
such as information in a patient’s medical chart or a
patient’s test results. The rule applies to identifiable
health information about subjects of clinical research
gathered by researchers who qualify as “covered health
care providers.” Therefore, for researchers covered
under HIPAA, familiarity with its requirements is
important to protecting the confidentiality of research
subjects.”

2.4.3. Continuing Review of Research

IRBs are required to conduct continuing review of
approved research at least annually or sooner if they
determine that the research presents significant physi-
cal, social, or psychological risks to subjects. Continu-
ing review is required to ensure IRBs, investigators,
research subjects, and the public that appropriate and
ongoing measures are being taken to protect the rights
and welfare of subjects. Requirements for what infor-
mation investigators must submit to an IRB at the time
of its continuing review vary. For example, in the Intra-
mural Research Program (IRP) of the NIH, investiga-
tors are required to submit for review by the IRB a
copy of the currently approved protocol consent docu-
ment; a concise summary of the protocol’s progress to
date; the reason(s) for continuing the study; the
gender/ethnic breakdown of subjects recruited to date;
and any scientific developments that bear on the pro-
tocol, especially those that deal with risk(s), burdens,
or benefits to individual subjects. Also, at the time of
continuing review, protocol investigators must report
any new equity, consultative, or other relationships
with non-NIH entities that might present a real
or apparent conflict of interest in the conduct of the
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protocol (see Chapter 11). At its continuing review, or
at any other time, an IRB may suspend, modify, or
terminate approval of research that has been associ-
ated with serious harm to subjects or is not being con-
ducted in accord with federal regulatory requirements,
ethical guidelines, and/or institutional policies.

3. CLINICAL RESEARCHERS
AND IRBs

Good clinical researchers know that strong ethical
practices go hand in hand with scientifically valid
researchinvolving humansubjects. Therefore, research-
ers who conduct high-quality clinical research under-
stand the IRB’s mandate to protect human subjects and
strive to work effectively with them. Researchers’
knowledge of and expertise in the ethical dimensions
of their research activities are important to IRBs for
several reasons. First, clinical researchers can help
educate IRBs about the human subject protections
issues related to their research protocols. It helps IRBs
to understand and resolve human subject protection
issues if principal investigators (PIs) are knowledge-
able about the IRB review standards and expert in
applying them to their protocols. For example, when
writing a protocol to test an investigational drug in
people with Alzheimer’s disease, the researcher should
provide clear scientific justification in the protocol
for using demented people in the research. He or
she should give procedures for determining if
subjects have the intellectual capacity to provide
consent, who will act as the legally authorized repre-
sentatives for subjects who cannot provide consent,
and what, if any, additional protections will be afforded
subjects. The PI may propose that a person otherwise
not involved in the research monitor the informed
consent process to ensure that subjects and/or their
representatives understand the investigational nature
of the study and its risks. This approach assists the IRB
greatly by providing it with a thorough overview of,
and the PI's proposed resolution to, the human subject
protection issues specific to the protocol under
review.

Second, in the early phases of scientifically innova-
tive research, the ethical and human subject protection
issues may be unique and/or unclear; researchers who
are experts in the scientific and ethical aspects of their
research can provide IRBs with invaluable guidance in
areas of uncertainty. IRB decisions are matters of judg-
ment, and when reviewing highly innovative research,
it is particularly important that such judgments take
into account the breadth of contemporaneous ethical
thinking and scientific knowledge.

4. THE CURRENT IRB SYSTEM
UNDER EVALUATION

In the past 20 years, significant advances have been
made in implementing protections for research sub-
jects in the United States and abroad. Although the
1998 Government Accountability Office report criti-
cized a number of aspects of the U.S. IRB system,
it acknowledged that the review activities of the esti-
mated 3000-5000 IRBs in U.S. universities, hospitals,
and private and public research facilities had played
an important role in educating researchers about, and
overseeing compliance with, regulatory requirements.”
However, despite its successes, the IRB system is cur-
rently under considerable criticism, some deserved
and some not deserved. IRBs tend to be a convenient
lightening rod for identifying what is wrong with an
increasingly complex and regulated system of clinical
research. Throughout the years, IRBs have been given
more responsibilities and increasingly they are faced
with the review of challenging research activities that
have broad societal impact, such as genetics research.”
However, since the current IRB system was put into
place, the research enterprise and its funding mecha-
nisms have changed considerably. For example, the
pharmaceutical industry’s share of total funding of
biomedical research has increased from 32% in 1980 to
62% in the early 2000s, whereas the federal govern-
ment’s share fell”? Also, previously most clinical
research protocols were conducted in single, academic
institutions where one IRB was responsible for over-
seeing the protection of the subjects. Today, it is routine
to have a single protocol being conducted at many dif-
ferent sites throughout the United States and abroad
involving hundreds or thousands of subjects. Such
multisite research offers significant challenges to the
local IRB system and has been an impetus for estab-
lishment of data safety and monitoring boards. Also,
pharmaceutical companies frequently support research
conducted in physicians’ private practices in addition
to, or in place of, academic medical centers. Such
research may offer the advantage of broader subject
recruitment; however, protocols conducted in private
practices are usually reviewed and approved by
“central” IRBs, which may be located far away from
the site of the research.

The current IRB system deserves serious reevalua-
tion; its strengths should be acknowledged and sup-
ported, and its weaknesses should be addressed.
However, some of the strengths of the IRB system also
contribute to its potential weaknesses. For example,
having IRBs situated at the site of the research has the
advantage that research is reviewed by people most
likely to be familiar with the researchers and with
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institutional and other local factors relevant to the pro-
tection of research participants. It also can have an
important educational role within the organization.
For example, the NIH’s IRP has 14 IRBs consisting of
approximately 200 members who provide a significant
educational resource to the NIH research community.
However, on-site IRB review also introduces some
potential problems. For example, a busy IRB may not
engage in ongoing educational efforts to ensure that
members are kept abreast of complex ethical and regu-
latory issues concerning the protocols it reviews. If not
properly staffed and supported by its institution, the
IRB may be given additional responsibilities or get
bogged down with paperwork and other requirements
that divert its focus away from meaningful human
subject protections. In addition, its members may be
predominantly employees of the research institution,
giving them a real or apparent conflict of interest, par-
ticularly when reviewing research protocols involving
large amounts of grant or other support money. Many
organizations take steps to address and minimize these
real or potential conflicts of interest of IRB members.

An IRB’s ability to fulfill its mandate is influenced
by a number of factors, including the knowledge and
experience of the members and institutional resources
and commitment. IRB decisions are matters of judg-
ment and therefore depend on an understanding and
wise application of ethical guidelines and regulatory
requirements, as well as an appreciation of local influ-
ences such as cultural considerations. Improving IRBs’
abilities and procedures should be aimed at promoting
consistency and thoroughness of the review process
within, and between, IRBs.

Although IRBs have been a primary element in the
protection of human subjects for many years, there is
relatively little published research on them compared,
for example, with published literature on the oversight
and self-evaluation procedures of hospital-based clini-
cal ethics committees. Most studies of IRB performance
examine only IRB records and procedures and IRB
members’ knowledge and attitudes; little published
work evaluates IRBs’ protocol review activities in their
convened meetings. As a consequence, in the NIH IRP
efforts are under way to develop a reliable instrument
to evaluate the protocol review activities of the con-
vened meetings of its IRBs. When more fully devel-
oped, the instrument will be used to evaluate IRBs’
convened activities in fulfilling their regulatory
mandate and as an educational tool for IRB members
and researchers.”

The NIH also is attempting to address the lack of
empiric information on IRBs through various funding
mechanisms including grants.** Such efforts to learn
how to improve the protection of human subjects are

appropriate and timely. The U.S. system for protecting
human subjects was reviewed in 1975 by the congres-
sionally mandated National Commission for the Pro-
tection of Human Subjects of Biomedical and Behavioral
Research. Based on recommendations of the commis-
sion, the system was substantially revised in the late
1970s and early 1980s. It was only in the mid-1990s that
other systematic evaluations were begun to examine
the extent to which the current system provides ade-
quate protection for the rights and welfare of human
subjects. In 1998, results were released of two well-
publicized evaluations, one conducted by DHHS's
OPRR™ and the other by DHHS's Office of the Inspec-
tor General.*® These evaluations, as well as the Presi-
dent’s Advisory Committee on Human Radiation
Experiments” and a report by the Institute of Medicine
(IOM),* have provided suggestions for improving the
IRB system. Recommendations made to date generally
are aimed at improving the education of researchers,
IRB members, and institutional officials overseeing
research involving human subjects; ensuring that IRBs
have sufficient time and resources; and strengthening
federal oversight of research.

In the United States, there is growing support for
independent evaluation and accreditation of organiza-
tions that conduct clinical research. In one of its reports,
IOM encouraged the development of accreditation
standards that build upon federal regulations and
urged that accrediting organizations be nongovern-
mental entitites.”” Standards have been published and
they acknowledge that IRBs are one of several impor-
tant elements (or domains) in an institution’s overall
Human Research Protection Program (HRPP). Other
critical domains addressed by the standards are the
roles and responsibilities of, and educational require-
ments for, institutional/organizational officials,
researchers, research staff and sponsors, and research
subjects.”’ The process of accreditation includes orga-
nizational self-evaluation and site visits by indepen-
dent human subject protection experts. As of February
2007, 97 organizations had received full accreditation
by the Association for the Accreditation of Human
Research Protection Programs.*

5. CONCLUSION

Research involving human subjects, even if they
may benefit directly from participation, is a different
kind of enterprise from the routine practice of medi-
cine. In research, physician/researchers” goals include
not only the welfare of individual subjects but also the
gathering of scientific data for application in the future.
Therefore, our society has granted a conditional privi-
lege to perform research with human subjects; the
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condition is that the research must be scientifically
sound and conducted in a manner that protects the
rights and safeguards the welfare of the participants.

The current U.S. system for protecting human
research subjects, including the role of IRBs, is under-
going serious evaluation. The IRB system is well devel-
oped but ever-evolving. Successful evolution of the
system depends on learning from the past, under-
standing current and future needs, and applying the
knowledge to implement meaningful improvements.
Researchers, research participants and institutions,
and others, particularly the American people, who
bear the burdens of research and to whom the benefits
accrue, all have a stake in the process.
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Data and Safety Monitoring Boards
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All trials, regardless of the type or phase, require
monitoring. The nature and degree of monitoring, and
who performs the monitoring, vary depending on
many factors, but monitoring is essential for several
reasons. First and foremost, it is necessary to ensure,
to the extent possible, the safety of the study partici-
pants. Second, it enhances the scientific integrity of the
study. Third, if important results are evident before the
scheduled end of the study, it allows those results to
be reported more quickly than otherwise would
occur.'

For many phase I and phase 1II clinical trials, and
other single center studies, the investigator monitors
participant safety and study progress. These studies
are small and typically short term. However, if the
phase II trial is randomized, with assignment to study
intervention or a control being blinded (sometimes
called “masked”), then the investigator would not be
able to perform the monitoring function. Another
person or group of people would need to do that in
order for the investigator to remain blinded to the
assignment. Even other early phase studies may benefit
from external monitoring. In all studies, study prog-
ress and major adverse events would be reported to
the institutional review board (IRB).

Late phase clinical trials generally require monitor-
ing by a person or group other than the investigator
for several reasons. First, these studies are more likely
to be double-blind, making it impossible for the inves-
tigator to perform monitoring. Second, even if the
study is not blinded, many late phase trials are con-
ducted in multiple centers, making monitoring by a
single investigator difficult. This factor also means that
an IRB, which usually oversees a single center, would
have great difficulty in performing this monitoring
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function. Third, the intent of a late phase trial is to
provide a clear answer to the balance of possible ben-
efits and harms from an intervention, and thus affect
clinical practice. Therefore, avoiding the conscious or
subconscious desire on the part of the investigator to
see a certain result is essential. A tendency to stop the
study sooner than appropriate, or continue longer than
reasonable, can be minimized by having someone
uninvolved in the research make that decision. Fourth,
if changes to the protocol are made, they are best made
by an investigator who is unaware of the direction in
which the data are trending.

1. DESCRIPTION OF THE DATA AND
SAFETY MONITORING BOARD

The first data and safety monitoring board (DSMB)
for a study sponsored by the National Institutes of
Health (NIH) was established almost 40 years ago.”
Over time, the use of such boards at NIH has expanded
and is now common practice for many clinical
trials.>*

As a consequence of the need for external monitor-
ing, the concept of the DSMB was developed.” The
monitoring committee may go by various other names,
such as data monitoring committee or safety and mon-
itoring efficacy committee. Although there may be dif-
ferences in how various boards operate,*” and the
guidelines from different groups may differ, a key
factor in all is that they are entirely, or almost entirely,
made up of people external to the study investigative
group. Furthermore, they are generally independent of
the sponsor of the study and of the manufacturer of
any product that is being evaluated or of direct com-

Copyright © 2007 by Elsevier, Inc.
All rights of reproduction in any form reserved.
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petitor manufacturers. Thus, the members of these
boards have no financial interest in whether the studies
they are monitoring continue. The members receive no
scientific recognition or glory in the form of publica-
tions or promotions as a result of the study results.
Another key feature is that the members, in the aggre-
gate, have relevant expertise. That is, they would be
knowledgeable about the scientific question the study
seeks to answer, study design, and biostatistics. Often,
an ethicist and a patient advocate are appointed to the
board.

Who appoints these boards and to whom do they
report? This varies, depending on the sponsor of the
clinical trial, the phase of the trial, whether it is single
or multicenter, and other factors. In NIH-sponsored
early phase trials and others that are small and single
center, the principal investigator typically appoints the
members of the board. For multicenter late phase trials,
the funding institute often does so. For industry-sup-
ported trials, the patterns vary greatly. If the company
sponsoring the study adopts a “hands-off” attitude, the
responsibility for appointing the members falls to a
data center or coordinating center or other group exter-
nal to the company. Frequently, however, the company
appoints the board. Typically, the board reports to and
advises the person or organization that appointed it.
NIH guidelines also stipulate that, for multicenter
trials, summaries of the DSMB'’s deliberations be pro-
vided to each participating institution’s IRB.®

In some settings, a single DSMB may monitor more
than one clinical trial. This may happen if there are
several studies with common themes being conducted
simultaneously by the funding organization. Examples
are the clinical trial networks established by the Divi-
sion of AIDS of the National Institute of Allergy and
Infectious Diseases and the Clinical Trials Cooperative
Groups of the National Cancer Institute. If a DSMB
monitors a single study, the members would usually
serve for the duration of the trial. If it monitors several
studies that may start at different times, and would not
have the same ending time for all studies, members
would be appointed for fixed durations and would
rotate off, with new members appointed to replace
them.

In addition to the members, who attends meetings
of the DSMB? This depends on the phase of the study
and on what data are being discussed. DSMB meetings
can often be divided into open, closed, and executive
sessions. During the open session, study progress is
reviewed. One or more investigators may be present
for this discussion, as well as others who have a role
in the trial and can help answer any questions posed
by the DSMB members. During the closed session,
when study outcome data are reviewed, the investiga-

tors and those not privy to such data are excused. The
intent is to avoid unblinding the investigators and to
prevent them from developing a treatment preference
based on preliminary and highly changeable data.
Similarly, industry representatives might be present
during an open session but, particularly in late phase
trials, would not be present during the closed session.
This is generally the case even if a company is sponsor-
ing the trial. In NIH-sponsored trials, representatives
of the funding institute are often present during the
closed session. This is controversial, however, with
many questioning their attendance.”” Obviously, the
person or center that analyzes the data, whether in a
single or multicenter trial, must attend to present the
data and answer questions about the data. In some
models, this person is separate from those responsible
for data entry and other day-to-day trial activities, in
order to avoid having accumulating data influence the
conduct of the trial investigators. During the executive
session, only the voting members, and perhaps an
executive secretary, would be present. It is probably
prudent for staff of regulatory agencies, such as the
Food and Drug Administration, not to be present at
DSMB meetings. Because their role is to decide on
approval of drugs, devices, or biologics, having a role
in the study that can possibly lead to such approval
may be seen as a conflict.

2. DATA AND SAFETY MONITORING
BOARD FUNCTIONS

The DSMB typically gets two types of reports to
review. One involves process, and the other involves
outcome. The former might consist of participant
accrual status, comparability of study groups at base-
line, compliance to protocol (by investigators and par-
ticipants), and quality of data. These address how well
the study is being conducted and whether it will be
able to answer the questions posed. If participant
accrual or adherence to the intervention regimen is
poor, the study’s power may be inadequate, and study
continuation may not be scientifically or ethically
appropriate. The latter type of report would consist of
primary outcome variables, adverse events, other
outcome measures such as laboratory tests, and interim
variables that assess if the intervention is having the
postulated physiologic or biochemical effects. The fre-
quency of data reports depends on the duration of the
trial and the rapidity with which data accumulate. In
addition to reports that are prepared for meetings of
the DSMB, there might be interim reports to monitor
adverse events or other concerns. The frequency and
nature of the data reports are ideally established in
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advance, but safety of the participants often requires
modifications as the trial progresses.

There are many issues with which DSMBs concern
themselves with in the monitoring of trials, a few of
which are reviewed in the examples of monitoring
discussed in this chapter. One issue involves repeated
testing for statistical significance. To fulfill its function
of safeguarding participants, the DSMB must review
the data regularly; however, this carries a penalty.

If the null hypothesis, Hy, of no difference between two
groups is, in fact, true, and repeated tests of that hypothesis
are made at the same level of significance using accumulating
data, the probability that, at some time, the test will be called
significant by chance alone will be larger than the significance
level selected.!

If there are many looks at the data, the increase in
the so-called “type 1 error” may be several times the
preselected significance level. To correct for this,
DSMBs use stopping guidelines that require more evi-
dence than the usual test for significance. Several sta-
tistical approaches have been developed to control for
this inflated type 1 error. The examples illustrate the
use of group sequential monitoring techniques and
curtailed sampling, or conditional probability. In group
sequential techniques, the data are analyzed after a
more or less specified number of events or periods of
time. Boundaries are created such that if the difference
between the treatment groups exceeds the boundaries
before the study is scheduled to end, the result is sta-
tistically significant, taking into account the multiple
looks at the data. There are various ways to create
these boundaries, but all maintain the overall prespeci-
fied alpha level. It needs to be emphasized that these
boundaries are advisory. They are guidelines to help
the DSMB evaluate the strength of evidence. They do
not replace thoughtful consideration of all aspects of
the study, not least because they do not encompass all
of the possibly relevant adverse and beneficial effects
of the intervention. Another data monitoring technique
uses the concept of curtailed sampling. This approach
uses data existing at the time of the analysis and
assumptions about the data yet to be collected. That is,
one calculates the conditional probability of rejecting
the null hypothesis at the end of the trial. If, under
various reasonable assumptions regarding data yet to
be obtained, the study conclusions would not change,
then consideration might be given to stopping the trial
early.

A second issue concerns asymmetry in monitoring.
Although it is reasonable to proceed with a trial to
show that a new intervention is superior to placebo or
standard therapy, it may be inappropriate to do so to
prove that the new intervention is harmful. Therefore,

less evidence may be required in one monitoring direc-
tion than in another. This has implications for the tra-
ditional two-tailed test of significance.

A third issue concerns the use of external
information—that is, information from outside the
trial, perhaps from other trials—in monitoring.

3. DATA AND SAFETY MONITORING
BOARD DECISION MAKING

When the DSMB reviews data, it can, in essence,
make four decisions. First, it can recommend that the
trial continue as is. The study is going well, as planned,
and no changes are needed. Second, it can recommend
that the trial protocol be modified in any number of
ways. One modification might involve dropping a
subset of participants who are having an undue
number of adverse events. The DSMB might recom-
mend that entry criteria be altered to enhance partici-
pant safety. It might recommend changes in study
forms or procedures. It might recommend that the
consent form be modified. For studies with more than
two arms, the DSMB might recommend that one arm
be stopped while the others continue.

Third, the DSMB can recommend that the study
stop early. This may be done because the intervention
has been shown clearly to be beneficial, because the
intervention has been shown to be harmful, or because
there is no realistic chance of detecting a significant or
meaningful difference between groups were the study
to continue. Because early stopping is irrevocable, it
must be done carefully and with considerable discus-
sion. In addition to observing that the results have
crossed some predetermined monitoring boundary, or
are unlikely to do so, the DSMB needs to consider
other factors. Are the results possibly due to imbalance
between the groups in baseline characteristics? Is there
ascertainment bias for the primary outcome? Are the
results consistent across subgroups of participants?
Are the results for the primary outcome consistent
with those for other outcomes that would be expected
to respond similarly to the intervention? What are the
overall risks and benefits of the intervention? Are the
results due to poor adherence to intervention or to dif-
ferential concomitant therapy? How likely is it that the
current conclusions would change? How much addi-
tional information or precision would be obtained by
continuing? Is there other ongoing research that might
affect the conclusions? Will the impact of the results
be persuasive to the medical and scientific
communities?"* "

A fourth option is for the DSMB to recommend that
the study be extended.
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4. EXAMPLES

The following examples provide a sample of the
kinds of issues that DSMBs discuss. For a fuller pre-
sentation of these and many others, the reader is
referred to the book edited by DeMets et al."!

An example of dropping a subgroup of participants
because of observed harm in that subgroup comes from
the National Emphysema Treatment Trial (NETT).
NETT compared lung volume-reduction surgery, on
top of optimal medical treatment, against optimal
medical treatment alone in 1218 patients with advanced
emphysema.'? After 1033 patients had been enrolled,
the study’s DSMB noted that in a subset of the patients,
the surgical group was doing worse than the medical
treatment-alone group.” Specifically, among the 140
patients (70 in each group) who were at particularly
high risk, 30-day mortality was significantly worse in
those receiving lung volume-reduction surgery (16%
vs. 0%). As a result, further enrollment of patients
meeting the criteria of low forced expiratory volume at
one second and either a low carbon monoxide diffusing
capacity or a homogeneous distribution of emphysema
was discontinued. The investigators and the medical
community were rapidly notified of this finding. This
subgroup was not prespecified in the protocol, compli-
cating the DSMB'’s discussion. However, even though
the finding may have been due to chance, given the
many possible subgroups, the DSMB chose to act in the
interests of participant safety.'

The Heart and Estrogen-Progestin Replacement
Study® provides an example of the need to inform
participants of an unexpected adverse event. This trial
enrolled 2763 women with known coronary heart
disease. They were randomly assigned to either a com-
bination of conjugated equine estrogen plus progestin
or placebo. Midway in the trial, the DSMB observed
an increase in venous thromboembolic events in those
taking the estrogen-progestin replacement compared
with those on placebo. This was not clearly stated in
the consent form as a possible adverse event. Even
though the frequency of the event was not such as to
require stopping the study, the DSMB did think that
all women in the trial needed to be made aware of it.
In addition to informing the women, a letter to the
editor was published prior to the end of the trial.'®

An example of a trial stopping early for benefit is
the Beta-Blocker Heart Attack Trial (BHAT)." This trial
compared the beta-blocker, propranolol, against
placebo in 3837 people who had recently suffered a
myocardial infarction. All-cause mortality was the
primary outcome. Nine months before the scheduled
end of the trial, there were 183 deaths in the placebo
group (9.5%) and 135 deaths in the propranolol group

(7%). This was highly statistically significant, with a z
value of 2.82. This had crossed the prespecified group
sequential monitoring boundary." There was a small
amount of uncertainty because the vital status of 20
subjects was unknown at the time, and there was also
a small lag in reporting deaths. Neither of these was
great enough to reverse the boundary crossing. In
addition, there was a low likelihood that the conclu-
sions would be changed if the trial were to continue,
given the expected number of additional deaths that
would occur in the remaining nine months of the trial.
The DSMB for the trial considered these and the other
questions mentioned previously. Furthermore, the
results of BHAT were generally consistent with those
of other studies of beta-blockers in myocardial infarc-
tion patients. Arguments against stopping the trial
early were that the results might be less accepted by
the medical community and there would be some loss
of long-term data. After a long discussion, the DSMB
decided that the benefit to those suffering a myocardial
infarction in the community outweighed the remain-
ing uncertainties. Therefore, the trial was stopped
early.”®

An example of a trial that was stopped early for
harm is the Cardiac Arrhythmia Suppression Trial
(CAST)."* The objective of this trial was to determine
if antiarrhythmic therapy given to people who had had
a myocardial infarction and who had frequent ven-
tricular premature beats would reduce the incidence
of death resulting from arrhythmia. The projected
sample size was 4400. Eligible participants were ini-
tially randomized to open-label assessment on one or
more of three antiarrhythmic drugs (encainide, fle-
cainide, or moricizine). If the ventricular arrhythmias
were suppressed, as judged by Holter monitoring, the
participants were randomized to the drug and dose
that worked best or to matching placebo. Early in the
study, with approximately 1100 participants random-
ized, the DSMB noted a strong trend in mortality
between the two groups (active vs. placebo). There
were 19 arrhythmic deaths in one group and 3 in the
other. Total mortality also showed an impressive dif-
ference. The DSMB, which knew the groups only as X
and Y, but not by the actual treatment, decided to
remain blinded to the identity of the groups. Even
though the trends were strong, the numbers were still
quite small and only represented a tiny fraction of the
expected number of events. Several months later,
because the difference in mortality (both overall and
arrhythmic) persisted, the DSMB members asked to be
unblinded and to discuss the data via a conference call.
The study group doing more poorly was the one on
active medication. Six months after the early trends
were noticed, by the time of the subsequent meeting
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of the DSMB, the results had crossed the prespecified
advisory boundary for harm. All of the harm was con-
centrated in two of the three antiarrhythmic drugs
(encainide and flecainide). Therefore, participants
were removed from these drugs. The trial was contin-
ued comparing the third drug (moricizine) against
placebo. However, two years later, that drug was also
stopped. During the short-term phase of the study
when the drug was being assessed to determine if it
would suppress arrhythmias, there were 15 arrhyth-
mic deaths in the moricizine group and only 3 in the
placebo group. Among the participants who had had
their arrhythmia suppressed and were then random-
ized to long-term study drug or matching placebo,
there was a nonsignificant trend against moricizine.”
The findings from the portion of the phase of the trial
when arrhythmia suppression was assessed and the
very small likelihood (low conditional probability)
that moricizine would turn out to reduce mortality in
the longer term were the study to continue to its sched-
uled end, in addition to the earlier experience with
encainide and flecainide, led the DSMB to recommend
stopping CAST entirely.”

An example of stopping at least partly for futility is
the aspirin component of the Physicians’ Health
Study.”** This was a two-by-two factorial design study
of aspirin and beta carotene in more than 22,000 healthy
U.S. male physicians. The primary objective of the beta
carotene intervention was to determine whether it
reduced the incidence of cancer compared with
placebo. The primary objective of the aspirin interven-
tion was to determine whether it reduced death from
cardiovascular causes, again compared with placebo.
After a few years, it was noted that there was a trend
in favor of aspirin, compared with placebo, with
respect to incidence of nonfatal myocardial infarction,
but the overall and cardiovascular death rates were
much lower than predicted. During the next couple of
years of the study, the difference with respect to myo-
cardial infarction increased and became highly statisti-
cally significant. The cardiovascular death rate,
however, remained quite low, with little or no differ-
ence between groups. At the same time, there was an
adverse trend for hemorrhagic stroke, although
the number of these events was small. Eventually,
the monitoring committee recommended stopping the
aspirin component of the trial. A major reason was the
extremely low conditional probability, even under
various assumptions of future events, that a significant
difference would be seen for the outcome of cardiovas-
cular death. To obtain a sufficient number of events,
the study would have needed to be extended for many
more years. An additional reason was that a clear
answer had been obtained for the outcome of myocar-

dial infarction, which was primarily nonfatal. The
adverse trend for stroke also was a factor in the recom-
mendation to stop.”

The beta carotene component of the Physicians’
Health Study continued and, in fact, was extended
beyond its originally scheduled duration. At the end,
no difference in cancer outcome was seen.”* The
primary reason why a DSMB might recommend
extending a trial is lower than expected power. This
could occur as a result of slower than anticipated
enrollment of participants or, as in the case of the Phy-
sicians’ Health Study, lower than expected event rate.
An inappropriate reason for extension would be the
observation of an encouraging but not quite significant
trend, especially late in the trial. Extension on that
basis affects the test of significance and is therefore
strongly discouraged.

As noted previously, if a new intervention is being
compared against a standard therapy, no therapy, or
placebo, it may be thought inappropriate to prove, at
the usual level of significance, that the new interven-
tion is harmful. This is particularly the case when the
outcome of interest is a serious or irreversible event.
Therefore, although the monitoring boundary for
showing benefit may be set so that the overall alpha
level is the traditional 0.05 or 0.025, the boundary for
harm may be set at a less extreme level.” The monitor-
ing boundaries may be asymmetric, even if the study
is designed as a two-sided test of the hypothesis.
Sometimes, instead of a formal two-sided test, the
study will be designed as one-sided. This does not
necessarily mean that there is no expectation that the
new intervention might be harmful, but that the study
would be stopped long before harm is conclusively
shown. In such instances, there would still be an advi-
sory boundary in the harmful direction.”® In addition,
because in the classic two-sided test, with an overall
alpha of 0.05, each direction would have an alpha of
0.025, the one-sided test might employ an alpha of
0.025 to declare significant benefit. This is what
occurred in CAST. In the first part of CAST (before
encainide and flecainide were discontinued), the test
was one-sided but with a symmetric advisory bound-
ary for harm. In the second part of CAST, once two
drugs had been seen to be harmful, the advisory
boundary for harm was less extreme than the bound-
ary for benefit (i.e., it was asymmetric).”

External information may sometimes be used by the
DSMB in its deliberations. At the same time the Physi-
cians’ Health Study was being conducted in the United
States, a similar trial of aspirin was being performed
in Britain.” The results of that trial, which were neutral
with respect to cardiovascular death and myocardial
infarction but which showed an adverse trend for
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stroke, as did the U.S. trial, became known to the Phy-
sicians’ Health Study monitoring committee. Although
not a deciding factor in the recommendation to stop
the aspirin component of the Physicians’ Health Study,
it contributed to the deliberations of the monitoring
committee.”

Several clinical trials were conducted at approxi-
mately the same time, all examining the effects of war-
farin on stroke in patients with chronic atrial
fibrillation.”® One trial that was done somewhat later
than three others was the Canadian Atrial Fibrillation
Anticoagulation (CAFA) study.” The projected sample
size was 660 participants. By the time 383 had been
enrolled, the reports of the other three trials had clearly
shown benefit of warfarin. The CAFA study was
stopped by the trial’s steering committee, without
even bringing it to the monitoring committee, because
regardless of the data, the investigators saw no need
to continue the trial. Another similar trial being con-
ducted by the Department of Veterans Affairs also
ended early, at least in part because of the previously
reported studies.”

In 1994, the results of the Finnish Alpha-Tocopherol,
Beta Carotene Cancer Prevention study were released,
providing evidence of increased lung cancer in the
group receiving beta carotene.”® Two ongoing trials of
beta carotene, the Physicians Health Study* and the
Beta Carotene and Retinol Efficacy Trial (CARET),*
continued to follow the participants but alerted them
to the results of the Finnish trial. In 1996, however,
CARET stopped ahead of schedule.””” By themselves,
the data from CARET might not have led to early stop-
ping. The monitoring committee and a second inde-
pendent review group, however, decided that the
CARET data on lung cancer were sufficiently similar
to those from the Finnish study that stopping the trial
early was appropriate.

These examples show that investigators and exter-
nal monitoring groups need to be aware of information
from other ongoing research. If the question being
addressed by the clinical trial has already been
answered, there need to be very strong reasons not to
stop.

5. CONCLUSIONS

External monitoring groups such as DSMBs play
important roles in reviewing accumulating data. Their
primary function is ensuring, to the extent possible,
the safety of the trial participants. The DSMBs also
help ensure study integrity. Numerous statistical and
nonstatistical approaches are used by DSMBs. Because
they need to consider unexpected, as well as expected,

adverse events and other outcomes, a simple algo-
rithm for deciding whether to continue a study, or
whether to make a protocol change, is probably not
possible. There is no substitute for experienced,
thoughtful members deliberating the many complex
issues and factors that enter into decisions to stop or
modify a clinical trial.
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What are data and why are data so important? Data
are facts, such as baseline observations, imaging study
results, drug doses given, lesion measurements, vital
signs, and adverse events. The data collected in a clini-
cal trial constitute an accounting of the trial. Rules
and guidelines that govern research include the Code
of Federal Regulations,' the Good Clinical Practices
(GCPs)? guidelines from the International Conference
on Harmonisation, state laws, sponsor standard oper-
ating procedures (SOPs), and institutional SOPs. The
GCPs are an international ethical and scientific quality
standard for clinical trial conduct.® A trial conducted
under good clinical practices is the basis for demon-
strating that the trial was conducted according to
protocol.

Plans for data management should be set up early
during the development phase of a clinical trial.
Included in the plan are the appropriate mix of research
personnel and resources such as staff time, workspace,
computer equipment, and secure storage facilities for
both paper and electronic equipment.

1. THE RESEARCH TEAM

The research team consists of individuals who
possess the expertise specific for the study. The number
of members on the research team usually reflects the
sample size of the clinical trial and whether the institu-
tion conducting the trial has a dedicated research
department. Regardless of the size of the institution or
the size of the trial, each member of the team must be
educated in the conduct of clinical trials, the regula-
tions that govern trials, and the protocol document
that describes the trial to be conducted.
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1.1. Sponsor

A sponsor can be an individual, such as a physician,
or an organization, such as a pharmaceutical company,
an academic center, or a government agency such as
an institute or a center within the National Institutes
of Health (NIH). For some studies, the sponsor may
provide financial support; however, in general the
sponsor is responsible for the following activities:

Selection of qualified investigators

Verification that regulatory issues are met

Submission of an investigational new drug (IND)
application to the Food and Drug Administration
(FDA)

Monitoring the study to verify that it is being
conducted according to the approved protocol

Informing investigators at all sites of significant new
adverse events

Reporting of serious adverse events to the FDA

1.2. Principal Investigator

The principal investigator (PI) is usually the author
of the protocol document and is the person who is
primarily responsible for ensuring that the trial is
conducted according to good clinical practices. The
investigator signs the Statement of the Investigator,
FDA Form 1572, which is an agreement to comply
with FDA regulations in the use of the investigational
agent. In addition, the PI also agrees to conduct
the trial according to the written protocol, obtain
approval of the institutional review board (IRB) prior
to initiating the trial and at any time the protocol is
amended, maintain adequate records of the trial,
protect subjects through the informed consent process,
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and notify the sponsor and the IRB of adverse events.
Although the investigator can delegate authority to
other members of the team to perform various func-
tions, the ultimate responsibility for the study cannot
be delegated. The PI has the final responsibility for the
conduct of the trial and must instruct all members of
the research team of their responsibilities in the conduct
of the trial.

1.3. Coinvestigators/Associate
Investigators/Subinvestigators

There are several additional members of the research
team, including other physician—investigators, clinical
trial nurses, data managers, statisticians, pharmacists,
bioethicists, and social workers. In addition, for mul-
ticenter trials, a Pl at a clinical site may also be consid-
ered an integral member of the team. It is important to
document which individuals listed as members of
the research team have responsibility for patient care.
Each physician-investigator having responsibility
for patient care must file a FDA Form 1572 with the
sponsor. In addition, they might also obtain informed
consent, order investigational agent, and monitor
study participants for adverse events.

1.4. Study Coordinator or
Clinical Trial Nurse

The study coordinator is often a nurse with a bac-
calaureate or master’s degree with experience in clini-
cal trial management. With the advent of computerized
systems for clinical trial management, coordinators
should also have experience with automated systems.
The study coordinator usually is responsible for the
following activities:

Provide education for the research team and other
staff about the general conduct of clinical trials and
training for specific trials at the site

Provide education for the participant and family to
help with the decision to participate in the clinical
trial and to assist with care during the continuum
of the trial

Check eligibility criteria

Arrange for study tests

Collect results of these tests.

The clinical trial nurse (CTN) monitors the partici-
pant’s use of the investigational agent and interviews
the participant about possible adverse event experi-
ences. The CTN might also be responsible for drawing
pharmacokinetic samples.

1.5. Data Manager

This role has changed as electronic systems for clini-
cal trials have evolved. The data manager is often
expected to have extensive knowledge of computer
systems, remote data capture, and quality assurance.
Activities of the data manager include abstracting data
from the source documents into the research record,
performing quality checks on data, preparing routine
reports for patient care, interim monitoring of the trial,
and regulatory reporting. As part of the quality assur-
ance activity, the data manager reports missing data
and reports discrepancies to the study coordinator and
PIL Often, the data manager may be initially aware of
study trends and plays a pivotal role in informing the
study team of these trends.

1.6. Statistician

The statistician works closely with the PI early in
the writing phase of the protocol to ensure that the trial
design is appropriate for the study and that the study
is powered to address the study questions. In addition,
the statistician may serve as a reviewer when needed
if the protocol document is amended during the imple-
mentation of the trial. Statistical expertise is essential
during the analysis phase of the study, and the statisti-
cian is often asked to assist in the written final report
of the study.

1.7. Other Team Members

Depending on the nature of the research, other
members of the team could include bioethicists, phar-
macists, social workers, dieticians, radiation special-
ists, pathologists, and other experts as needed. At the
invitation of the PI, these other team members may be
considered associate investigators. In addition, they
should be informed of amendments to the protocol or
a change in SOPs that are required for the specific care
of a participant enrolled in a clinical trial.

1.8. The Study Participant

The study participant may be referred to as a study
subject, participant, normal volunteer, or a patient. The
safety and privacy of the study participant should be
protected throughout the trial. It is well recognized
that the person enrolled in a clinical trial is the focus
of the research and is offering his or her time and effort
in the search for increased knowledge in preventing,
treating, or palliating disease. The entire team depends
on an educated and dedicated participant to complete
the research study since compliance with the study
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regimen and early notification of potential adverse
events is essential for the participant’s safety and the
integrity of the trial.

2. PLANNING THE TRIAL

Data management is proactive; it begins while the
protocol is being written. It includes a plan for recruit-
ment of study participants and the management of
staff and monetary resources. In addition, the identifi-
cation of data fields for case report forms (CRFs) should
be initiated. The CRFs should be carefully reviewed
referencing the protocol document to be sure that the
questions and required fields on the CRFs are clear and
unambiguous. The events assigned on the study cal-
endar should include required tests and responses,
study drug administration, adverse event monitoring,
and time points for evaluating response to the study
intervention. These data points should be captured on
the CRFs.

Designing CRFs for each trial is time- and resource-
intensive, which contributes to the cost of conducting
a clinical trial. To minimize these costs and to provide
consistency for sharing data, efforts are being made to
standardize the structure and reporting of clinical trial
data. The FDA is working with several members of the
research and standards communities such as the
National Cancer Institute (NCI), Health Level Seven,
pharmaceutical agencies, and the Clinical Data Inter-
change Standards Committee to establish structure for
representing data and reporting research results. Stan-
dardization would also facilitate data mining of study
results.

3. WHERE ARE DATA?

Data are found in the source documents. What is a
source document? The designation of a source docu-
ment for clinical research has several interpretations;
however, it is defined as the first recording of any
information about the participant or as a certified copy
of an original document.’ In addition, these initial
recorded data should be signed and dated for designa-
tion as a source document. For example, a blood pres-
sure reading recorded directly onto the participant’s
medical record is the first recording of that blood pres-
sure reading. The page in the medical record contain-
ing that recording would be considered as the source
document.

However, the medical record may not always be
considered as a source document. For example, the
clinic nurse could record a blood pressure result on a

TABLE 7-1 Source Documents

Original lab reports

Pathology reports

Surgical reports

Physician progress notes

Nurses notes

Medical record

Letters from referring physicians
Original radiological films
Tumor measurements

Patient diary

Patient notes

Patient interview

Hospital records/discharge summary/emergency room visit

clipboard vital signs sheet and then later note that
result on the medical record. In this example, the clip-
board vital signs sheet, rather than the medical record,
would be considered the source document because it
was first recorded data for the blood pressure. If the
data manager later records the blood pressure reading
onto a CRF, the blood pressure result on the CRF would
not be considered a source document. The blood pres-
sure result recorded on the vital signs sheet would be
considered a source document. The blood pressure
reading in the medical record could be considered a
source document if the nurse signed that she was cer-
tifying it as an original copy. When a trial is audited,
the auditor will refer to the source documents to verify
the data recorded in the CRFs. Table 7-1 provides
examples of source documents.

Trial sites may create a “research record” for each
participant in addition to the medical record. The
research record may contain copies or original case
report forms (CRFs) and copies of source documents.
It may also contain source documents that are not kept
in the participant’s medical record. An example of this
latter type of document would be the results of a
patient interview by the CTN asking about possible
adverse events that the participant may have experi-
enced between clinic visits. The source document
must be signed and dated by the recorder to be valid.
Another example of a source document would be a
patient diary, in which the participant documents that
the investigational agent was taken on a daily basis.
The patient diary must also be signed and dated by the
recorder, who could be the participant, the parent,
spouse, or significant other.

4. WHO CAN COLLECT DATA?

Members of the research team, the treating physi-
cian, the referring physician, the participant, or the
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participant’s family member all may collect data. It is
important that each person who makes a recording
also dates and signs the data entry. If the SOPs for the
site allow initials for certain documents, a signature
log with each person’s initials and signature should be
kept for the study file.

Patient diaries can be used to document administra-
tion of investigational agents, concomitant medica-
tions, and adverse events. Prior to using a diary, the
patient and, if possible, a family member should be
instructed in the importance of the diary and how to
use it. The use of the diary should be simplified
as appropriate or the participant might not use it,
especially if the trial extends over a long period of
time. Participants may begin the study by carefully
recording drug doses and adverse events; however,
they may lose interest since routine entry of data into
a diary is time-consuming. It is important to review
the diary while interviewing the trial participant at
each clinic visit to clarify notations and to monitor
adherence to protocol. This interview also validates
the importance of the diary for the participant. An
interview substantiated with a diary can help the par-
ticipant recall exact symptoms experienced or drug
doses missed, which is essential for a full accounting
of the trial.

5. SITE INITIATION VISIT

The sponsor holds a site initiation visit at the desig-
nated clinical site just prior to the start of the study. All
site personnel involved in the study should be present
for this important meeting. The sponsor representa-
tive, usually a clinical research associate (CRA), reviews
the plan for the study with the site personnel to be sure
that all study team members understand study proce-
dures. Other sponsor personnel, such as a medical
monitor, may also attend this meeting. A visit to the
pharmacy is another component of the site initiation
visit and is done to assure agent security and drug
accountability procedures. The sponsor also reviews
investigator responsibilities with the PI. The presenta-
tion by the sponsor includes a detailed review of the
protocol, including;:

Eligibility criteria
Randomization and blinding
Study procedures

Study agent administration
Adverse event recording
Review of CRFs and data entry.*

The site initiation visit includes an educational com-
ponent promoting discussions with site personnel so
that questions can be answered, resulting in a staff
that has a good understanding of study procedures.
Educated study personnel help to ensure compliance
with protocol and accurate data collection and
management.

6. INFORMED CONSENT

Informed consent is a process that should be fol-
lowed prior to requesting the signature from the
participant and may begin before the participant is
designated as eligible for the study. The process of
informed consent includes an explanation of the
research study to the participant, a discussion of the
participant’s review of the consent document, and a
time for questions and answers.

Once the initial component of the process has been
completed, the last phase in the process is the request
for the participant’s signature and date of signing. The
consent document is then witnessed by the investiga-
tor and additional witnesses as required by the SOPs
of the sponsor or the site. The informed consent process
is then documented in the patient’s medical record.
The study participant should also receive a copy of the
consent document. Table 7-2 lists the essential require-
ments of the consent document.

If the informed consent document is amended later
in the study, the patient should be re-consented. The
informed consent process is again initiated to explain
the reasons for the new consent. Both the original and
any additional consent documents that the patient has
signed should be kept in the research record and a
copy placed in the medical record.

7. ELIGIBILITY

Eligibility criteria describe the specific parameters
of the population to be studied, including the age
range, the diagnosis, prior therapy allowed, and organ
function requirements. Protocol-specific checklists are
often used as a reference to verify the patient’s eligibil-
ity to participate in a specific clinical trial. Strict adher-
ence to the eligibility criteria is necessary in order to
report the findings as they relate to the study popula-
tion. The inability to replicate the study for other pop-
ulations can limit the generalizability of the results.
Disregard for eligibility criteria may suggest a protocol
violation that should be reported to the sponsor and
the IRB.
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TABLE 7-2 Elements of Informed Consent

Basic Elements of Informed Consent
45 CFR 46.116 (a)

The following information shall be provided to each subject:

1. A statement that the study involves research, an explanation of the purposes of the research and the expected duration of the subject’s
participation, a description of the procedures to be followed, and identification of any procedures that are experimental.

N Ul = W N

. A description of any reasonably foreseeable risks or discomforts to the subject.

. A description of any benefits to the subject or to others that may reasonably be expected from the research.

. A disclosure of appropriate alternative procedures or courses of treatment, if any, that might be advantageous to the subject.

. A statement describing the extent, if any, to which confidentiality of records identifying the subject will be maintained.

. For research involving more than minimal risk, an explanation as to whether any compensation and an explanation as to whether any

medical treatments are available if injury occurs and, if so, what they consist of, or where further information may be obtained.
7. An explanation of whom to contact for answers to pertinent questions about the research and research subjects’ rights, and whom to

contact in the event of a research-related injury to the subject.

8. A statement that participation is voluntary, refusal to participate will involve no penalty or loss of benefits to which the subject is
otherwise entitled, and the subject may discontinue participation at any time without penalty or loss of benefits to which the subject is

otherwise entitled.

Additional Elements of Informed Consent
45 CFR 46.116 (b)
When appropriate, one or more of the following elements of information shall also be provided to each subject:
1. A statement that the particular treatment or procedure may involve risks to the subject (or to the embryo or fetus, if the subject is or

may become pregnant) that are currently unforeseeable.

2. Anticipated circumstances under which the subject’s participation may be terminated by the investigator without regard to the

subject’s consent.

3. Any additional costs to the subject that may result from participation in the research.
4. The consequences of a subject’s decision to withdraw from the research and procedures for orderly termination of participation by the

subject.

5. A statement that significant new findings developed during the course of the research that may relate to the subject’s willingness to

continue participation will be provided to the subject.
6. The approximate number of subjects involved in the study.

7.1. Eligibility Checklist

The eligibility checklist is reviewed by the CTN or
study coordinator and signed by the PI, whose signa-
ture attests to the patient’s eligibility to participate.
Once the checklist is signed, it is the formal verification
that all eligibility requirements have been met, includ-
ing pathologic verification of tissue samples and com-
pletion of baseline laboratory and imaging studies
performed within the protocol-specified time frame.
For example, if a baseline computed tomography scan
of the chest must be performed within four weeks of
entry into study, then the date of the scan cannot be
five weeks prior to study entry. In that case, the scan
would need to be repeated and interpreted, and if
target lesions will be followed, new tumor measure-
ments must be made and recorded. If entry into study
is delayed because a new scan is needed, other base-
line eligibility tests, such as blood chemistries that
might need to be done within seven days of starting
in study, may also need to be repeated and reviewed.
The CTN is often responsible for coordinating these
tests to ensure that they are performed within the

appropriate time frame described in the protocol. Form
7-1 is an example of an eligibility checklist.

8. REGISTRATION

The patient is registered using a procedure that is
described in the protocol document. Multicenter trials
often have a central registration office. Eligibility will
be checked and documented prior to the start of the
trial. Each participant will be assigned a unique iden-
tification number that should be used on all CRFs,
adverse event reports, and other reports. Randomiza-
tion is often performed through the central registration
office according to the specifications described in the
protocol. See Forms 7-2 and 7-3 for samples of registra-
tion and randomization CRFs.

9. WHAT DATA DO YOU COLLECT?

Biographical data, such as date of birth, sex,
ethnicity, and race
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INSTITUTION CODE

PARTICIPANT ID VISIT TYPE

/

VISIT DATE
(MM/DD/YYYY)
/

Answers to questions 1-10 must be YES for the subject to be eligible.
Criteria 4-8 may be evaluated using laboratory test results obtained during a time not to exceed four weeks

prior to going on study.

Criteria Yes No

! The participant is male, and has localized, biopsy-proven adenocarcinoma

of the prostate and planned radical prostatectomy 0 0
2 The participant is > 18 years of age ] ]
3 ECOG performance status < 2 (Karnofsky > 60%) ] ]
4 Leukocytes are > 3,000/uL Il L]
5 | Platelets are > 100,000/uL L] L]
6 Total bilirubin is within normal institutional limits ] ]
7 The AST (SGOT)/ALT (SGPT) <2.5 X institutional ULN ] O
8 Creatinine is within normal institutional limits ] ]
9 The participant has agreed to use adequate contraception (barrier method of

birth control or abstinence) prior to study entry and for the duration of study ] ]

participation
10 Participant has the ability to understand and willingness to sign the m m

informed consent

FORM 7-1 Inclusion criteria.

Eligibility

History and physical exam

Prior conditions, surgeries, and therapies

Concurrent therapies

Agent or therapies administered

Adverse events

Assessments: exams, medical tests, laboratory tests,
and tumor measurements

Response to intervention

Off-study information

10. TREATMENT PLAN

Treatments in the plan may include administration
of investigational agents, commercial agents, surgery,
radiation, or combinations of these. Treatment must be

given “according to protocol.”” Documentation of
administration of the study agent should include infor-
mation regarding the dose, route, date and time, and
duration. Any dose reductions for adverse events or
weight change would require documentation in the
medical and research records. Deviations from the
treatment plan described in the protocol should be
documented.

11. CONCURRENT THERAPY

Concurrent therapy for other medical conditions,
such as diabetes or hypertension, should be docu-
mented and captured in the medical record and
abstracted onto the CRFs. Concurrent therapies
should include not only prescription drugs but also
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INSTITUTION CODE PARTICIPANT ID VISIT TYPE VISIT DATE
(MM/DD/YYYY)
R S
Gender: ] Male ] Female ] Unknown Year of Birth (yyyy:
Race: check one or more D White Ethnicity: D Hispanic or
Latino

[] Black or African American
[] Native Hawaiian or Other Pacific Islander

[] Asian

Hispanic or Latino

[ ] Not
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[] Unknown
[ ] American Indian or Alaska Native
[ ] Unknown
Date Informed Date of Registration: ___ _ /__ /_
) (MM/DD/YYYY)
Consent Signed: ____ /__ /_
(MM/DD/YYYY) .
] Not Applicable
Does the participant satisfy all of the eligibility criteria? [ Yes [ 1 No
FORM 7-2 Registration.
INSTITUTION CODE PARTICIPANT ID VISIT TYPE VISIT DATE
(MM/DD/YYYY)
[ S S
Date Run-In Started: __ __ /__ /_ Date Run-InEnded: ____ /_ _ /_
(MM/DD/YYYY) (MM/DD/YYYY)
Does the participant satisfy all of the randomization criteria? [ Yes [ No
Date Participant Randomized: __ _ /_ _ / ot .
(MM/DD/YYYY) Randomization Number:
Agent Name:
Agent Dose: Units: Frequency:
Date Agent Provided (to participant): __ /__/_ Date AgentStarted: ___ /__ /
(MM/DD/YYYY) (MM/DD/YYYY)

FORM 7-3 Randomization.
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those purchased without a prescription (over-the-
counter drugs), complementary or alternative thera-
pies, and food or vitamin supplements. Any other
medications, such as those obtained from a family
medicine cabinet (often forgotten), should be recorded.
This inventory of other therapies is important for anal-
ysis of response to treatment or to analyze adverse
events since other medicinals may enhance or interfere
with study drug availability and possibly lead to a
negative response or increase in the occurrence of
adverse events.

12. ADVERSE EVENT MONITORING

An adverse event (AE) is any unexpected decline
from baseline that is temporally associated with the
use of the investigational agent. Adverse event has
replaced the older term toxicity. All AEs experienced
by the participant in a clinical trial must be docu-
mented in the research record and in the participant’s
medical record, even if the AE is thought not to be
related to the study agent.

Standard terminology in reporting AEs leads to
better communication between sponsors, other inves-
tigators, research personnel at other sites using the
same investigational agent, and regulatory agencies.
Standardization facilitates safety monitoring, analysis,
and drug development. The Common Terminology
Criteria for Adverse Events,® developed by the Cancer
Therapy Evaluation Program of the NCI, consists of
more than 1000 terms describing AEs categorized by
organ and grade of severity.

The Code of Federal Regulations requires expedited
reporting of serious and unexpected AEs associated
with the use of the drug. Serious adverse events (SAEs)
are those that are considered life threatening or cause
death, inpatient hospitalization or the prolongation of
hospitalization, persistent or significant disability or
incapacity, or congenital anomaly or birth defect.”
Unexpected events are those that are not listed in the
investigator brochure, the protocol, or the informed
consent document. Prompt notification of the SAE to
the FDA is mandatory, and the reporting times must
be stated in the protocol. The investigator must also
report these events to the sponsor, who in turn pro-
vides a written IND safety report to the FDA and to all
other investigators conducting trials using that agent.
The investigator must notify the local IRB or the central
IRB of record. The sponsor or the IRB may require an
amendment to the protocol and informed consent
document.

Adverse events must be captured on CRFs or entered
directly into an electronic database. Since there are

several terminological systems used to identify
AEs, the protocol should state the specific terminology
and version that will be used for the reporting
of AEs.

13. ROUTINE MONITORING VISITS

The sponsor sends a representative to the investiga-
tive site for routine monitoring visits at regular inter-
vals throughout the study to monitor progress and
data management procedures. Following the site initi-
ation visit, the monitor may return after the first two
or three participants are enrolled to validate that the
site personnel are conducting the study according to
protocol. This early monitoring visit is a good time to
review the CRFs to determine if site personnel have
understood the instructions for data entry. Collecting
data “as it happens” is easier than collecting it retro-
spectively since it may be impossible to collect a data
point that was missed. If problems have not occurred,
the monitoring visits can be scheduled on a routine
basis.

The routine monitoring visits are a quality assur-
ance tool. The CRA checks to determine that the
subjects met eligibility criteria, signed the informed
consent document, received the study agent, and per-
formed assessments on time. The CRFs are reviewed
for completeness, legibility, and accuracy, as verified
against the medical record or other source document.
Discrepancies between the source documents and the
CRFs will be listed, and they must be corrected by site
personnel. Corrections to CRFs are made with one line
drawn through the incorrect information, with a cor-
rection that is signed and dated on paper CRFs. Elec-
tronic CRFs should have an audit trail for each entry.
Figure 7-1 demonstrates fewer steps in data collection
with electronic data capture. If both paper and elec-
tronic CRFs are used, data in each format should be a
mirror image of the other.

The drug accountability form is reviewed to verify
that drug has been signed out in correct quantities only
for those subjects who are eligible and who have been
consented. The monitoring report should note any
inconsistencies and the site should develop a plan for
correcting the problems.

An audit can be routine or “for cause.” It can be
conducted by a sponsor or the FDA. The sponsor may
decide to audit a site if the sponsor anticipates an audit
by the FDA. This could be a routine audit in prepara-
tion for a new drug approval. If the sponsor has reason
to think that there are problems at a site, a for cause
audit may be indicated. The sponsor could be alerted
by a routine monitoring report from the CRA that there
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FIGURE 7-1 Electronic data capture. Courtesy of Troy Budd.

are problems. The FDA could also decide to audit,
either for cause or routinely.
The following scenarios might result in an audit:

Areas with an unusually high volume of research

Unusually large study population

Data inconsistent with those of other sites that are
studying the same intervention

Unusual publicity®

14. AUDIT TRAIL

Data collected for the study should show an account-
ing or reference source for the data field so an audit
trail can be verified. The use of an audit trail indicates
that appropriate data collection and management
practices are in place so that the inspector can recon-
struct the study and show that the study was con-
ducted according to protocol.

15. ELECTRONIC DATABASE

An electronic database facilitates rapid data analy-
sis, both at the investigative site and for the sponsor.
Information provided on automatically generated
reports can alert the investigator to issues and trends
such as unanticipated numbers of adverse events, data

discrepancies, or slow accrual. The investigator could
then initiate an early intervention plan. Necessities for
an electronic database for clinical trial management
include the following:

A coding system: A well-defined coding system with
prescribed terminology and business rules
facilitates consistent data entry resulting in easier
data analysis, both for interim analysis and at the
conclusion of the study.

Security: Computer security includes such basics
as a unique password assigned to each individual,
scheduled password changes, secured computers,
backup tapes stored in a separate location,
defined user roles, firewalls, and virus
protection. In addition, encryption and secure
transfer mechanisms are necessary to protect
data.

Edit checks: The database should have edit checks for
data entry where an alert or constraint is triggered
when data are entered that do not conform to
programmed parameters or mandatory fields are
not completed.

On-site computer support and help desk availability: Both
of these are essential for increasing efficiency in the
conduct of a clinical trial for the investigative site,
the sponsor, and the regulatory agency by
providing technical expertise to solve problems
and maintain current systems.

16. SUMMARY

Data management includes the entire spectrum
from data collection and entry to data analysis and
reporting. Even as automated systems are employed
to facilitate clinical trial data management, the central
themes remain: Was the trial conducted according
to good clinical practices? Was the study carried out
according to protocol? Was the participant treated
according to protocol? Was the participant assessed
according to protocol? These questions should always
be asked and affirmed to assure the integrity of the
research and the protection of the safety of the
participant.
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Each of us engages in clinical research, as a partici-
pant or as an investigator, for personal reasons. The
decision to do so may involve an investigator’s aspira-
tions to extend current knowledge and therapeutic
options or his or her personal ambitions, a patient’s
gesture to future generations, or an act of desperation.
Whatever the blend of considerations that lead to
one’s decision, they all distill down to one thing: a
desired outcome. Sometimes these are fulfilled; other
times, they are not. When the research is successful,
everyone benefits. When it fails, the motivation for
undertaking the study in the first place is called into
question.

This cycle of clinical research is by now a very famil-
iar one, but the process is serious and charged with
risk, both for the subject and for the investigator. Some
adverse outcomes in clinical studies are predictable,
based on what is known of the underlying medical
condition of the research subjects and the nature of the
experimental intervention, whereas others may not be.
These latter, unanticipated risks are particularly chal-
lenging in that they erode public trust in research and
lead to progressive changes in research regulation,
oversight, and conduct.

Two examples of unanticipated risks and their
broader implications for clinical research are worth
considering here. In 1999, investigators at the Univer-
sity of Pennsylvania and their partners in a biotechnol-
ogy company initiated, with full approval of all
institutional and national regulatory entities, a first
phase study of gene therapy for the rare genetic disor-
der known as ornithine transcarbamylase (OTC) defi-

PRINCIPLES AND PRACTICE OF CLINICAL RESEARCH, 2E

77

ciency. The human gene encoding OTC was engineered
into a human adenovirus vector with the intent, per
protocol, to administer it to humans with OTC defi-
ciency, with the hope that expression of the gene from
its viral vector would reconstitute normal enzyme
function and ameliorate the severe metabolic conse-
quences of the disease. In what is now a well-reported
episode in biomedical research, research subject Jessie
Gelsinger died from the experimental intervention,
triggering congressional investigations, lawsuits, and
serious repercussions for the study’s principal investi-
gator, Dr. James Wilson."™

Unanticipated risks emerging in early human gene
therapy trials for severe combined immunodeficiency
have led to patient deaths and reassessment of the
hazards of viral vectors for human gene replacement,
but far fewer investigations and regulatory adjust-
ments. Investigators in France used a retroviral vector
to replace a gene critical for the proper maturation of
the cellular immune response.’ It turned out that the
gene inserted itself into a region of human chromo-
somes responsible for regulation of cell division,
thereby precipitating malignant transformation of
lymphocytes and the development of leukemia. Certain
risks cannot be readily foreseen but become evident
only during the course of the research. Only by pro-
hibiting all studies of novel clinical interventions can
one reliably prevent all unforeseeable risks to research
subjects.

The rationale for the present textbook is to illumi-
nate the mechanics of clinical research: how one designs
a protocol, how the sample size should be calculated,
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optimal ways of managing data, which interventions
are ethical, and which interventions are proscribed.
The heft of this book attests to the fact that clinical
research is a complex undertaking—so complex that,
as in all things in medicine today, one acquires exper-
tise only through prolonged practice.

The complexity of clinical research arises because it
involves more than just a contract between subject and
investigator brokered over an informed consent docu-
ment. There is an almost sacred trust between partners
who each commit to fulfill their end of an agreement.
One subjects him- or herself to the demands of the
protocol. The other commits to engage in important
rather than trivial work and to incite as little harm as
possible in the process. Overseeing this relationship is
an elaborate hierarchy of committees and agencies
whose responsibilities include ensuring that the risk to
the subject is minimized and at all times justified.

The language of clinical research revolves around
risk. For example, have the preclinical studies shown
that a healthy volunteer is likely to tolerate a new drug
well, a drug that will afford him or her no benefit? Is
the risk to him or her in helping to reveal the distribu-
tion and metabolism of the drug an acceptable one?
For the patient who has failed all other chemothera-
peutic agents, is it justified to administer a new retro-
viral vector carrying a tumor suppressor gene? The
issue of risk is so fundamental to clinical research that
major parts of the Code of Federal Regulations are
dedicated to it.° Several different federal government
offices and agencies and countless institutional review
boards (IRBs) routinely opine on risks to experimental
subjects. Simply thumb through the present text and
estimate the proportion of chapters that deal with such
risk.

Considering that the research endeavor involves a
partnership, it is surprising that all of the discussions
of risk concern only one of the partners, the research
subject. Virtually nothing is said of the risks investiga-
tors face, not to say that they are the same as those
faced by the subjects or potentially as grave. Investiga-
tors face many risks in undertaking clinical research.
Inherent to the formidable review process for research
protocols is the possibility that the investigator’s ambi-
tion to test some new therapy will be disapproved. Just
because something works in the mouse does not mean
that one can justify doing it in humans. However, ego
deflation is not the most serious risk that an investiga-
tor might face. That the study may fail is also a risk.
Negative studies are never as exciting as positive ones.
That, too, is of little consequence. Such is the nature of
science.

The important risk to the investigator is that some-
thing will go terribly wrong; patients could be hurt

or even die, and one’s judgment in designing the
study will be questioned. More formally, one might be
accused of misconduct or fraud. Although intentional
deception and data falsifications in clinical research
have occurred—and likely will continue to occur—not
all instances in which investigators have been charged
with such misconduct are valid. The elaborate mecha-
nisms that are structured to protect the subject do not
protect the investigator. Due process is a more remote
and theoretical concept in academia than in the
commercial world. Consider eminent scientists whose
work was pilloried in the press and in the hearing
rooms of Congress during the past decade. Investiga-
tor James Wilson of the University of Pennsylvania
was accused of bad judgment in the design and conduct
of his OTC gene therapy trial because he held propri-
etary interests in the gene vector technology.

In formulating the first year’s schedule for a new
National Institutes of Health (NIH) Clinical Center
clinical research curriculum in 1995, the course direc-
tor, John Gallin, asked me to speak of my then recent
experiences with a new drug for hepatitis, a drug that
appeared to be promising until five people who took
it died, setting off a national dialogue about the studies
and nearly ending the careers of several highly
respected investigators, as well as my own. My lecture
that first year, and each subsequent year, has formed
the basis for this chapter. The process of preparing the
lectures proved cathartic at first, but with increased
distance has come a greater clarity and balance that
both the students and I appreciate.

The issues surrounding our hepatitis studies were
mired for two years in government inquiry, litigation,
media speculation, and calumny. The history of the
affair is very complex,”” but this is not the place for
all of the minutia of that moment. In this chapter, I
comment from as broad and as neutral a perspective
as I can achieve because the purpose of the chapter is
to illustrate how clinical research can be a risky under-
taking not only for the subject but also for the
investigator.

1. THE REASONS

Why do we do it? There are many reasons why
people participate in clinical research. Also, the reasons
we investigators undertake such studies are equally
diverse.

The most venal of reasons to volunteer for a research
study is that one can earn a lot of money. Maybe it is
not the amount accorded by a good steady job, but it
could make a difference to a student or a homeless
person. Money explains the willingness of some vol-
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unteers to be inoculated with influenza virus or to
undergo a bone marrow biopsy. Transient pain and
inconvenience seem justified when the check arrives.

Money aside, the primary reason for volunteering
for clinical studies is the hope of contributing in some
incremental manner to the growth of knowledge and
therapeutics that could help a family member or society
in general. Patients who have failed all other therapies,
be they mainstream or alternative, may offer them-
selves to science. Maybe they would be the lucky recip-
ient of a wonderful new drug, or the next research
subject might benefit from what is learned from studies
they undergo.

All subjects of clinical research develop their own
personal calculus in forming the decision to partici-
pate. What benefit may there be, and at what risk? All
risks cannot be known in advance, and that which is
known is better understood by the investigator than
by the subject. However, the subject trusts that the
investigator and the research enterprise surrounding
him or her, including the IRBs and the Food and Drug
Administration (FDA), insist on honesty and care in
revealing the known risks. As better articulated in
other chapters in this book, though, the process of
informed consent is an imperfect one. The subject may
be well informed, but when something bad occurs, it
is clear that the risks were not foremost in his or her
mind.

Investigators engage in clinical research, in part,
because it is a noble adventure. Youthful fantasies of
being another “Microbe Hunter,” another “Arrow-
smith,” a Nobel Laureate, or another “Osler” drive us.
Yet, we quickly recognize these fantasies for what they
are, and our motives can be self-serving. It takes so
many to achieve so little. Science creeps forward, punc-
tuated by new insights and technologies. For many of
us, it is sufficient just to get one paper in the New
England Journal of Medicine. If we are so fortunate, we
aim for more. Our academic appointments, promo-
tions, salaries, and fame all hang on our research
accomplishments.

This is admittedly cynical. Yet, we physicians have
been taught to believe in miracles. We have seen our
patients spiral helplessly downward and then have
seen others released from their misery by new drugs.
Any of us who has treated a severe anaphylactic reac-
tion with epinephrine knows what a real miracle drug
is. Likewise this is true of quinine for malaria, aspirin
for fever, insulin, and penicillin.

Our ambition, though, needs to be channeled prop-
erly. By doing clinical research, and now through
formal coursework and textbooks such as this one, we
learn its ground rules. They require us to be both the
physician and the scientist, a potential conflict. Yet we

work in a team of individuals and organizations that
help maintain our perspective. And the patients sign
informed consent documents, some of which should
make any rational person reject participation in a
study, given their catalog of potential reactions: disfig-
urement, bone marrow toxicity, and even death.

We conduct clinical research for the same reasons
that subjects participate in them: we are inveterate
optimists. And if anything goes wrong, the institutions
that oversee our research to protect our patients will
pardon our errors because we followed the rules and
attempted to do things correctly. The following is a
cautionary tale that instructs us to the contrary.

2. THE DRUG

During the late 1970s, Jack Fox of Memorial-Sloan
Kettering Hospital in New York synthesized a series
of fluoropyrimidine analogs of natural nucleosides
and demonstrated them to be potent and specific anti-
viral compounds. Recall that this was an era in which
antiviral therapy first emerged from academic obscu-
rity into mainstream practice. Amantadine had been
shown to be effective for influenza, and large-scale
collaborative trials were finding intravenous vidara-
bine to reduce the mortality of herpes simplex enceph-
alitis and severe herpes zoster infections in cancer
patients. Although vidarabine caused neuromuscular
and hematologic toxicity, that it could favorably
alter the outcome of life-threatening viral infections
infused optimism that even better antiviral drugs
were feasible.

Fox and colleagues in New York recognized one
of their compounds, fluoroiodoarabinosylcytosine, or
tiacitabine (FIAC) (Fig. 8-1), to be a particularly prom-
ising candidate as an inhibitor of herpes simplex and
varicella zoster virus replication, meaning that it
might prove beneficial for severe herpes, chicken pox,
and shingles. In vitro and animal studies suggested it
to be far more potent than vidarabine.” During the
early 1980s, they conducted a series of exploratory
phase I and II clinical studies that confirmed their
suspicions.® In one controlled trial, they demonstrated
that FIAC was superior to vidarabine for herpes
zoster in patients with advanced cancer.’ Like vidara-
bine, it too showed bone marrow toxicity but hinted
that cardiac, neurologic, and hepatic toxicities might
occur as well.

The competitive world of drug development,
however, tarnished the early luster of FIAC. Just as it
was appearing useful, a far better drug emerged from
the laboratory of Gertrude Elion at the Burroughs-
Wellcome Company. Elion and her long-term
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collaborator George Hitchings had earned reputa-
tions (and a later Nobel prize) for the synthesis of
novel drugs based on nucleoside chemistry: allopuri-
nol, 6-mercaptopurine, and others.

Their most stunning discovery was acyclovir, a
novel guanosine analog that revolutionized antiviral
drug therapy and established the strategy that led to
zidovudine (AZT) and other contemporary mainstays
of HIV management. Acyclovir proved to be dramati-
cally more effective than vidarabine; it could be
administered orally, and toxicity was negligible."

It was clear that there could be no role for FIAC as
a means of treating severe herpes simplex or varicella
zoster virus infections, but in 1981, New York City
became an epicenter of a bewildering new syndrome
among promiscuous homosexual men who devel-
oped sight- and life-threatening cytomegalovirus
(CMV) opportunistic infections."

In vitro, FIAC proved to be very active against
CMV, whereas vidarabine and acyclovir were essen-
tially inactive. Could it work in people? Early tests
involving intravenous FIAC doses of up to 1g or
more per day for 10 days in desperately ill patients
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FIGURE 8-1 The chemical structures of fiacitabine (FIAC) and
fialuridine (FIAU).

with the then recently recognized acquired immuno-
deficiency syndrome (AIDS) suggested that it
could.®

FIAC was licensed to the Bristol-Myers Company
for further development. Apparently, their internal
assessments of the compound yielded mixed results
because they opted, in time, not to develop it for CMV
since another company’s compound, ganciclovir, was
already proving effective.”” The market for CMV
drugs was seen as too small to justify the nearly $200
million needed to bring a novel drug to market.

In the late 1980s, a small company in the San Fran-
cisco Bay area, Oclassen Pharmaceuticals, acquired
the rights to develop FIAC and its congeners. Their
consultants reviewed all of the preclinical and clinical
data on the drugs and proposed that, as an orally
bioavailable agent, FIAC may be an effective product
for serious CMV infections. A team of investigators—
including Douglas Richman of the University of Cali-
fornia at San Diego, Lawrence Corey of the University
of Washington, and I—proposed a phase I trial proto-
col that would be conducted independently under the
aegis of the nationwide NIH-sponsored AIDS Clinical
Trials Group (ACTG) (Table 8-1). The goal was to
administer FIAC orally to HIV patients with positive
urine CMV cultures. It was reasoned that if oral FIAC
proved as active as ganciclovir, and no more toxic than
it, FIAC would represent a therapeutic advance. Once
begun, treatment of CMV infection in AIDS patients is
an essentially lifelong undertaking. Because ganciclo-
vir could only be administered intravenously, the
patient required a permanent indwelling line and an
endless cycle of infusions.”” For the proposed study,
two weeks of FIAC liquid would be administered in
doses ranging from 0.6 to 5 mg/kg/day in six patients
each, with escalation depending on how well it was
tolerated.

Even at thelower FIAC does range, however, nausea
and fatigue proved unacceptable with no obvious
effect on CMV shedding in the urine. It was apparent

TABLE 8-1 FIAU and FIAC Clinical Trials

Principal Investigator Location Patients Planned Duration Study Dates
Richman ucCsD 10 HIV+/CMV+ 35 days 11/89-03/90
Corey Uw 2 HIV+/CMV+ 35 days 03/90-05/90
Corey Uw 25 HIV+/HBV+ 14 days 10/90-06/92
Straus NIH 14 HIV+/HBV+ 14 days 04/91-06/92
Richman UcCsD 4 HIV+/HBV+ 14 days 05/91-05/92
Hoofnagle NIH 24 HBV+ 28 days 04/92-09/92
Hoofnagle NIH 15 HBV+ 6 months 03/93-06/93

UCSD, University of California (San Diego); UW, University of Washington (Seattle); NIH, National Institutes of Health (Bethesda, MD).

Modified from reference 20.
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by 1990 that FIAC had no place in the treatment of
herpes viruses. However, it was reasoned that the tox-
icity of FIAC might not extend to some of its analogs.
It was known that in humans most of a dose of FIAC
was converted to a similar molecule called fluoroiodo-
arauracil, fialuridine, or FIAU (Fig. 8-1). FIAU pos-
sessed all of FIAC’s antiviral activity. The exploratory
ACTG trial was revised to test escalating doses of
FIAU in patients with HIV and CMV coinfection (Table
8-1). Tests in the first 13 such patients again revealed
nausea at doses above 1 mg/kg/day and still no anti-
CMV activity. It was now clear that neither FIAC nor
FIAU would be an effective anti-CMV drug.

Before abandoning this family of drugs, the collab-
orative research team decided to pursue its possible
use for hepatitis B virus (HBV) infection. Both FIAC
and FIAU were very potent inhibitors of the enzyme
on which the HBV depends for its replication, the viral
DNA polymerase,” and FIAC had shown activity in
woodchucks chronically infected with a virus closely
related to HBV." Chronic hepatitis is an important
human disease.

3. THE TARGET

HBV produces a common acute infection of the
liver."” Most people resolve the infection, but it remains
active for years in approximately 5% of all humans,
including approximately 1% of all Americans. Chronic
HBYV infection can result in gradual scarring of the
liver, a process known as cirrhosis; it can lead to liver
failure and the need for a transplanted replacement
liver. After decades of uncontrolled chronic infection,
liver cancer develops. HBV is the major cause of cancer
deaths in areas of Asia.

A very effective vaccine can be given to prevent
HBYV infection, but it is of no value for the estimated
300 million people who are already chronically infected.
During the late 1970s, daily or thrice weekly injections
of interferon-o for 4-6 months were shown to suppress
HBYV infection in most people but to provide sustained
benefit for only 25-40% of recipients.'"” The treatment
is inconvenient, expensive, and toxic, leading to low
blood counts, depression, and many more problems
that have greatly limited interferon’s acceptance. Hep-
atitis remains an unmet therapeutic target. The deci-
sion was made to test FIAU.

4. THE TRIALS

In the spring of 1991, I treated the first patient
with HIV and HBV infection with FIAU at a dose of

1 mg/kg/day under a new research protocol (Table
8-1). The patient tolerated the two weeks of treatment
well and, remarkably, his HBV blood levels fell approx-
imately 10-fold. That degree and speed of HBV inhibi-
tion had never before been achieved with an antiviral
drug, and the research team became energized. In
quick succession, additional patients were treated, all
of whom had responses (Fig. 8-2). However, there was
still occasional nausea and the potential for other trou-
bling side effects, so the protocol was revised to allow
us to test successively lower doses of FIAU. Over the
next year, a total of 43 patients received FIAU in San
Diego, Seattle, and Bethesda."® The drug proved active
at doses as low as 0.1 mg/kg/day and was well toler-
ated for two weeks.

The prospects for FIAU as a treatment for HBV
were encouraging, yet its real value would not be in
the modest number of people who are dually infected
with HIV and HBV but, rather, in the larger popula-
tion of people infected with HBV alone. The decision
was made to design a new series of studies in other-
wise healthy people with chronic HBV infection.

These further studies required, more than ever, the
advice and assistance of expert hepatologists experi-
enced in the diagnosis and management of patients
with chronic HBV infection. I was fortunate to enlist
a long-standing colleague and collaborator, Jay
Hoofnagle, of NIH’s National Institute of Diabetes,

FIAU;
6400 ! |
I I
— 3200 - i
€ |
&) i
I 1600 - i
7] 1
e :
w800 [ !
2 i
- :
8 400 - !
< I
P i
o 200+ |
> \ I
£ | :
100 p
g
egative /// il 7, ””/////////////////////////
/ /// ////// //////// /// //// ////////”
Pre
037 14 21 42
DAY OF STUDY

FIGURE 8-2 Inhibition of serum hepatitis B virus (HBV) DNA
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recipients of FIAU, 1 mg/kg/day by mouth, for 14 days. The hatched
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reliably detect the viral enzyme in serum. Data from reference 18.
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Digestive and Kidney Diseases. He advised that any
treatment likely to be effective for HBV would need
to be prolonged (a fact subsequently proven with
newer drugs for HBV). We needed to conduct a series
of progressively longer trials until we knew whether
FIAU would remain well tolerated and lead to sus-
tained clearance of the virus.

Hoofnagle’s group assumed the leadership of a
second study in which 24 chronically HBV-infected
(but HIV-negative) patients would receive FIAU for
28 days each. There would be four groups of 6 patients
each, randomly assigned to doses of 0.05, 0.1, 0.25, and
0.5 mg/kg/day. No one would actually receive more
total FIAU than in our prior study in HIV patients. All
of the patients were enrolled and treated by mid-1992.
FIAU was well tolerated, and there appeared to be a
dose response, with slightly less suppression of blood
virus levels at the 0.05 mg/kg dose level than at the
higher levels. At doses of 0.1 mg/kg/day, HBV DNA
levels in the blood dropped by an average of approxi-
mately 90%: 9 of 24 patients lost all detectable viral
DNA."

As these exciting early results were emerging from
the FIAU trial, a few storm clouds appeared on the
research horizon—ones whose portent would not be
appreciated for another year or more. The studies of
FIAU in people dually infected with HBV and HIV
were wrapping up as the studies in normal hosts were
beginning. The final stages in the HIV cohort trial
involved exploratory retreatments of four patients
who had responded to their initial two-week courses
of FIAU but who then relapsed weeks to months there-
after. It was argued that prolonged treatment or retreat-
ments would become necessary in later studies of
otherwise healthy patients to affect viral clearance in
as large a percentage of them as possible.

The four patients who were retreated were, of
course, further along in their HIV disease and were
requiring antiretroviral therapies and drugs to prevent
and treat opportunistic infections. Their FIAU retreat-
ments were for another 2 weeks at 1 mg/kg/day, as
before, or at 0.5 mg/kg/day for 4 weeks, beginning
2-10 months after completion of their first courses of
FIAU. In the 3-5 months after these second courses of
FIAU, however, all four of these patients developed
serious problems. Two patients developed pancreati-
tis, which proved fatal in one. They were on other
drugs such as didanosine, an antiretroviral known to
cause pancreatitis. The other two developed progres-
sive liver failure from which they eventually died.
Extensive consultations and liver biopsies led us to
conclude at the time that the liver failure was a mani-
festation of progressive hepatitis and cirrhosis in one
of the patients and a result of the known toxicity of a

different drug the second patient was taking. We could
not attribute these deaths to FIAU because the prob-
lems emerged only long after the treatments were com-
pleted and each of the patients had tolerated prior
courses with the same total amounts of FIAU. Subse-
quent, independent reviews of these cases” and their
autopsies supported our impressions, but we were
never sure what had really happened.

Of the 24 otherwise healthy patients with chronic
hepatitis, two developed some delayed medical
problems. One reported pain and tingling of his
feet four months after completing FIAU. These neuro-
pathic symptoms were similar to ones attributed to his
alcoholism five years earlier. Another patient described
fatigue and nausea starting one month after complet-
ing FIAU. Over the next month, his liver enzymes rose,
he noted tingling in his feet, and physicians elsewhere
opted to remove his gallbladder against our advice. No
gallstones were found; however, one week afterward,
ascitic fluid accumulated in his abdomen, and liver
failure progressed to death over the next six weeks.
His autopsy was reviewed with multiple consultants,
including ones from the Armed Forces Institute of
Pathology. In addition to the severe viral hepatitis, we
found microsteatosis of the liver—that is, the accumu-
lation of microscopic fat droplets. A rare process, mic-
rosteatosis, was known to occur in diverse settings
including drug toxicity. Although we could not under-
stand how it would arise many weeks after stopping
FIAU therapy, we alerted all of our future patients to
the problem. This turned out to be the crucial clue to
the disaster that befell our subsequent studies.

5. CASSANDRA REVEALED

During the early decades of antiviral drug develop-
ment, there was a chorus of critics who declaimed that
a drug for viruses that is both safe and effective could
never be identified. The replication of viruses is so
inextricably linked to that of the host cell, they argued,
that any compound that interferes successfully with
virus growth would necessarily impair that of the cell,
a formula for toxicity. Like Cassandra of classic legend,
the daughter of King Priam and Queen Hecuba of Troy,
they predicted doom in vain.

Any lingering doubts about the feasibility of antivi-
ral therapy were summarily dispatched with the syn-
thesis of acyclovir. Yet there remained (and remain
still) aspects of the mechanisms by which nucleoside
and other analogs of essential cellular processes act
that are not fully understood. That such ignorance
could prove fatal was revealed in the course of the last
FIAU trial.
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6. EXTENDED STUDIES

In early 1993, the overall prospects for FIAU were
excellent. The ability to suppress blood levels of a
major human viral pathogen with a simple oral medi-
cation had enormous market implications. Oclassen
Pharmaceuticals realized that the further development
of FIAU required extended and very costly studies,
ones that dictated the assistance of a corporate partner.
From among the several potential suitors, the Eli Lilly
Company, one of the world’s largest drug companies,
was chosen to assume leadership of the further testing
of FIAU. Lilly’s plan was to formulate FIAU into a pill
rather than the liquid suspension we had used up to
that point, to extend treatment to one year, and to
expand the studies into many medical centers in the
United States and in Asia, where a huge need for HBV
treatment was appreciated.

While the Lilly studies were beginning elsewhere,
we at NIH decided that another careful study of
six-months’ duration was needed before expanding to
larger, year-long studies (Table 8-1). To this end, we
began our third trial in March 1993. It was designed to
treat 24 otherwise healthy HBV-infected patients with
0.1 or 0.25 mg/kg/day. After the initial 8-10 weeks of
treatment, a few patients began to report nausea and
fatigue, and the doses were reduced or stopped in
them, according to protocol guidelines.

The very first patient in this study noted tingling in
his toes after four weeks of treatment. Nerve conduc-
tion studies proved normal, but his FIAU dose was
reduced in early June, nonetheless, and then stopped
entirely one week later, when the symptoms persisted.
Two weeks afterward, the nausea and fatigue became
progressively severe. Late in the evening of June 25,
1993, he was taken to an emergency room in Virginia
and found to be hypotensive and acidotic. Although
we did not understand what had happened to this
patient, our nagging concerns about prior adverse
events and the gravity of the present one left us only
one decision: to contact all of the other study patients
and ask them to immediately stop taking FIAU. Mean-
while, this first seriously ill man was transferred to the
NIH Clinical Center intensive care unit, where severe
liver failure was documented. Failing any sign of
improvement, he was transferred to the University of
Virginia at Charlottesville four days later for emer-
gency liver transplantation. He died on July 6 of pro-
gressive acidosis and shock.

Of the 24 patients projected for this six-month trial
of FIAU, 15 had already been enrolled by late June.
Eleven of the 15 had been participants in the prior
year’s month-long study. They had experienced sig-
nificant but only transient reductions in HBV blood

level in that previous study, and a longer course of
treatment was seen as a way of achieving even more
substantive and sustained results. These 11 patients
were enrolled first and had completed eight or more
weeks of FIAU treatment when we terminated the
study. The other four were new patients who had
received three weeks or less of FIAU to that point.
As the other study participants were evaluated, we
found that most of them had some sign of toxicity. A
few felt nauseated or fatigued, but we and they had
thought little of it before because we were monitoring
their blood tests every two weeks, they remained fairly
stable, and the hepatitis treatment with interferon that
they all had failed was associated with adverse effects
at least as severe as these.!*'” But now, a few of the
patients were showing more serious toxic reactions,
and blood test results deteriorated progressively
despite their having stopped treatment. At one point,
9 of the 15 were inpatients on our research unit at the
same time. Reviewing their status on rounds every few
hours brought increasingly frightening and perplexing
findings. Over the ensuing months, a total of 5 patients
died, 2 survived only with emergency liver transplan-
tation, 3 recovered fully, and 3 who had received the
least FIAU showed no definite adverse reactions.

7. FIAU TOXICITY

The cause of the decline of our patients was realized
only gradually over the next two years through
molecular, biochemical, toxicologic, and animal model
studies by several teams of collaborating investigators
at multiple institutions.” The nature of the acute reac-
tions we had seen provided the necessary clues that
informed this work.

The FIAU recipients who were fated to die exhibited
greatly elevated blood levels of lactic acid, with blood
pHs below 7.0 in several instances. Liver failure was
marked by the complete loss of hepatocellular syn-
thetic function with hypoalbuminemia, hypopro-
thrombinemia, and preterminal rises in bilirubin to
20 mg/dl with surprisingly little increases in amino-
transferase levels. Serum amylase and lipase levels
rose. We consulted authorities worldwide, convened
several scholarly task forces to advise us, and attempted
every possibly useful treatment to reverse the process,
with minimal success.

Realizing that the toxicity emanated from a nucleo-
side analog, we infused thymidine and uridine in the
hope of displacing the FIAU molecules from synthetic
pathways in the cells.>” We infused high-dose dex-
trose and enormous volumes of bicarbonate to correct
the acidosis. Permission was obtained from the FDA
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late one evening to use an experimental device for
treatment of liver failure in one subject. A column in
which 200 g of hepatoblastoma cells were growing
within capillary tubes was in its earliest stages of
testing as an artificial liver.** The patient’s circulation
was diverted through the device while awaiting a
donor liver. He died nonetheless.

Even now, we have no clear sense that any of these
desperate treatments were beneficial. The one treat-
ment that we are convinced was life saving was liver
transplantation.” It was attempted in five patients, but
three were far too sick when it was performed. Only
two patients made it through the first weeks after
transplantation, and they lived for at least several more
years with fairly normal hepatic function.

The cause of the complications we fought became
clear as we examined patient tissues, of which we had
many. We biopsied every affected tissue that we could,
and, unfortunately, we had available for study a
mounting number of autopsies and livers removed at
the time of emergency transplantation. The first speci-
men of liver we examined gave us an eerie, sinking
feeling because we had seen something like it once
before. When tissue sections are stained in their usual
fashion, the transparent pink liver cells appear as a
smooth mosaic separated by bile ducts and blood
vessels. Of course, chronic HBV infection disrupts this
mosaic with infiltrating inflammatory cells and dense
bridges of fibrotic reaction, but the liver cells still
appear fairly pink.

The liver cells of the patient who died after nearly
3 months of FIAU treatment looked pale and foamy.*'
They were filled with tiny droplets of fat—the very
same microsteatosis we had seen in the autopsy of the
patient in our earlier, month-long FIAU treatment
study. Whatever it was that killed the earlier patient
was now killing others.

The spectrum of adverse reactions we had docu-
mented in the FIAU recipients was broad but sug-
gested a single underlying theme. The initial symptoms
of nausea and fatigue were followed by a relentless
cascade of lactic acidosis, hepatic failure, pancreatitis,
peripheral neuropathy, and skeletal myopathy. This
constellation of reactions suggested an underlying
injury to the mitochondria that are responsible for con-
verting sugar and lipid molecules into energy in every
living cell. When mitochondrial enzymes are inhibited,
cells accumulate lactate and long-chain fat molecules.
The normal functions of the cell cease.

It seemed as if FIAU had injured mitochondria.*
Only in time could we presume to understand why,
but at this point, in late June and early July 1993, our
goal was to prove it. Electron microscopy provided a
key piece to the puzzle. Ultramicrographs of liver

sections from our patients showed large, reduplicated
mitochondria lacking their normal internal scaffold-
ing of membranes on which the oxidative, energy-
producing enzymatic machinery are assembled.”
Surrounding these vacant mitochondria were droplets
of lipid, clusters of larger and smaller ones, like soap
bubbles. Similar collections of fat droplets were seen
in muscle fibers and nerve axons. The pancreas did not
show clear abnormalities of this type. Once the pan-
creas is injured, all of the digestive enzymes bottled
within it are unleashed, and the tissue autodestructs.

Subsequent work showed that FIAU—which is,
after all, an analog of the molecules that are stitched
together to make nucleic acids—was being incorpo-
rated into cellular and mitochondrial DNA as these
molecules were being synthesized.”* Although the
normal cellular enzyme that is responsible for synthe-
sis of nuclear DNA, DNA polymerase ¢, did not utilize
FIAU efficiently as a substrate, the mitochondrial
enzyme did. Mitochondria contain a different enzyme
known as DNA polymerase 7. This enzyme mistook
FIAU for being a normal thymidine molecule and
inserted a molecule of FIAU in its place. Mitochondrial
DNA full of aberrant nucleotides cannot serve as
proper templates for the RNA and proteins they are
designed to encode. Protein synthesis stops.”

Why did the toxicity of FIAU appear in a delayed
fashion, weeks or months after the drug was first
administered? Our best guess today is based on the life
cycle of a mitochondrion. These subcellular organelles
have a defined life span of only weeks to months.
Assuming that the cell is replete with normal mito-
chondria at the time FIAU treatment begins, only those
mitochondria that are newly formed in the presence of
FIAU will be damaged. At first, all of the original mito-
chondria are in the cell and functioning normally. In
time, these mitochondria are replaced, one after the
other, with mitochondria containing FIAU-damaged
DNA. Eventually, few normal mitochondria remain,
and the cell’s oxidative machinery disappears. Direct
measurement of the mitochondrial enzyme content of
cells grown in culture for some time in the presence of
FIAU, and of liver from our patients, showed extremely
reduced levels of oxidative capacity.

8. REASSESSING THE
PRECLINICAL STUDIES

Whatever one thinks of the propriety of animal
experimentation, it remains an irreplaceable and
underappreciated component of the drug develop-
ment process. One takes no pleasure in subjecting
animals to drug studies, but they provide invaluable
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proof that a treatment might work in humans. They
help point to toxicities that could not be predicted
from in vitro studies, and they help us decide the dose
levels that will be needed for beneficial effects in
humans. Without these data, human studies would be
much more hazardous.

The development of FIAC and FIAU depended on
animal studies. Many studies were done before these
drugs were ever given to humans, and even more
studies were done once it was inescapable that they
are toxic, in an effort to understand that toxicity and
to develop means of testing subsequent drugs for
similar potential.

Before human studies of FIAC and/or FIAU, mul-
tiple studies in mice, rats, dogs, monkeys, and one
brief study in woodchucks were done. These tests
showed that doses hundreds of times those planned
for people were required before any toxicity was appar-
ent, and the toxicities seen in the animals predomi-
nantly involved the bone marrow and heart. Hepatic
and pancreatic toxicities were not seen.

After the deaths of our patients, consulting toxicolo-
gists reviewed all of the prior animal studies, and
many were repeated, with the specific goal of seeking
mitochondrial injury. Mitochondrial toxicity was vir-
tually unheard of before these trials, and formal tests
of new drugs had never been directed at the question.
Now we knew what to look for. Curiously, we still
never found it in any of the new studies of animals
typically used to test new drugs.

The woodchuck, however, proved to emulate what
happened to our patients.”’ Recall that woodchuck
hepatitis infection is similar to chronic human HBV
infection. An early study had shown that four weeks
of FIAC suppresses woodchuck hepatitis."* A 12-week
trial of FIAU was undertaken in woodchucks by Bud
Tennant of Cornell University.” During the initial eight
weeks, the treatment caused a dramatic lowering of
the virus levels, but in the final weeks the woodchucks
began to weaken and lose weight. Microscopic fat
droplets began to appear in their livers. Today, all new
hepatitis drugs undergo prolonged testing in wood-
chucks, and the potential of these drugs for inflicting
damage to mitochondria is sought.

Through the course of these studies, it became clear
that certain toxicities already recognized in AIDS
patients treated with antiretroviral drugs, including
AZT (zidovudine), DDI (didanosine), and zalcitabine
(DDC), were due to mitochondrial injury.””* It had
been difficult to appreciate the scattered reports of
a few dozen cases of hepatic failure, acidosis, pan-
creatitis, or myositis among the many thousands of
very complex patients treated for advanced AIDS.*>*
These drugs, too, caused mitochondrial toxicity, but far

less often and obvious than that associated with
FIAU.

The two years after the death of the first patient in
our six-month trial was marked by more than just
intense scientific inquiry that led to an understanding
of the cause of FIAU toxicity and development of
in vitro and animal models for it. It was also a period of
public and institutional investigations, some of which
seemed to have been designed solely to assign blame
for multiple research deaths. None of us who conducted
the FIAU studies had imagined the personal and profes-
sional risks these investigations would pose.

9. RESEARCH OVERSIGHT

Clinical studies are carefully orchestrated processes
that require preparation and oversight. Every aspect of
every one of the FIAU studies—their scientific bases,
the preclinical data, the choice of study subjects, all of
the dose modifications, the decision to repeat treat-
ments and to extend their durations, the criteria for
dose modifications according to adverse reactions, the
definition of the adverse reactions, the consent forms,
and much more—were all subject to prior review and
approval. The procedures to obtain approval to conduct
clinical studies are formal and sometimes formidable
ones that defer casual inquiry, but we rely on them
heavily because they provide us an independent
assessment of our proposals and the legal basis to
pursue them.

Every institution in the United States that engages
in clinical research and that receives and expends
federal dollars is subject to an elaborate Code of Federal
Regulations.® The institutions provide written assur-
ance that their scientists will conduct clinical research
according to these guidelines and that formal mecha-
nisms will be in place for initial and continuing review
of every research project.

Those of us who conducted FIAU studies were
subject to oversight by senior colleagues who reviewed
the protocols and approved the resources needed to
support them, by our IRBs, by our quality assurance
committees, and at the NIH by its Office of Human
Subjects Research and ultimately by the NIH Office for
the Protection of Research Risks. Staff and consultants
of the drug sponsors reviewed and monitored the
studies as well. The trials done under the auspices of
the NIH ACTG were approved by NIH extramural
staff and ACTG study committees.

The FDA also played a crucial and active role in our
studies. FDA medical officers are assigned to review
all studies of experimental drugs and biologies. Before
the first tier of such studies can proceed, they examine
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the existing data about the substance, its action, toxic-
ity, and manufacture. Normally, the FDA uses a fairly
passive process for acting on proposed trials of new
drugs. Proposals are submitted to the FDA to receive
what is known as an investigational new drug exemp-
tion, meaning that there is permission to use an experi-
mental substance in a specific context. If FDA reviewers
report no objection to the study within 30 days of
filing, the study may proceed. The FDA does not actu-
ally approve a study; it simply might choose to not
disapprove it.

For the FIAC and FIAU studies, the lead investiga-
tors met with FDA staff before the first dose of drug
was given to a patient. Thereafter, we met every time
we planned to modify or extend our studies. From the
outset, we knew that we would be exploring a new
class of antiviral drugs that could be toxic. We assumed
that the potential toxicities would be justifiable, first
in the context of CMV disease and the existing treat-
ment for it in AIDS patients, and then later as an
alternative to interferon injections for chronic HBV
infection. We sought and received an almost unprece-
dented degree of involvement of the FDA medical
officers who helped advise us on our drug develop-
ment plans and reviewed our study progress in real
time. The medical officers who met with us were expe-
rienced and eager to see studies done that would
bring new therapeutic options as quickly as possible.
There was considerable public pressure on the FDA at
this time to accelerate drug development, particularly
for AIDS, and these medical officers committed their
energies to make it happen.

Together, we investigators and FDA reviewers
developed a new mechanism for tracking the progress
and problems in a research protocol. We established a
set of flow sheets that tabulated the data on every
patient enrolled in the studies and all of their key
laboratory results and symptoms. These flow sheets
were faxed to each study center and to the FDA every
week during the studies. In all, hundreds of these
documents would circle the country before the studies
had ended.

10. THE INVESTIGATIONS BEGIN

When serious adverse reactions occur in research
patients, many people need to be notified about it
quickly. With the hospitalization of our study partici-
pant in late June 1993, we contacted all of the other
patients and impressed on them the need to stop taking
FIAU. The same day, we informed investigators in
Boston and Galveston, who had begun other FIAU

studies, and called the drug sponsors. We called our
clinical directors, our IRBs, and the FDA. During the
next few days, we issued written reports to the FDA,
to senior NIH staff, and to the Secretary of Health and
Human Services.

During the subsequent few months, every one of
the NIH offices charged with clinical research over-
sight investigated our FIAU studies. Each investiga-
tive body had its own concerns. Our IRBs and human
subjects research staff sought to verify that all patients
had fulfilled the protocol criteria and had signed con-
sent documents. Quality assurance officials wanted
to know whether our clinical charts had documented
all patient visits fully and more. Over time, formal
reports from each of these groups declared that we
investigators had followed every procedure appropri-
ately in terms of protocol submission, clinical records,
consent forms, and reports. Except for one dosage
error that we had reported in the first study, all drug
administration and dose modifications were appropri-
ate. Our charts were cited as being above the desired
standard in all regards. We knew that our teams of
fellows and research nurses had done a great job, but
it was reassuring to learn that others thought so as
well, particularly as we were doubting our own quality
and motivations, having wrought trials that killed
several people.

Clinical research, however, is a highly visible and
public enterprise, and the pressure to investigate the
deaths of several of our research subjects spread
quickly beyond the NIH. The flurry of press reports
that appeared after the deaths of our patients fanned
public interest and inquiry. Seemingly everyone had
an opinion on why things went wrong. Some could
only imagine that a tragedy of this kind must have
stemmed from investigator misconduct. Without such
misconduct, the usual layers of IRB and FDA oversight
would have succeeded in protecting research subjects
from injury and death.

11. SCIENTIFIC MISCONDUCT

As the events of the FIAU trials were unfolding,
nationwide attention was already focused on the
alleged misconduct of several prominent U.S. scien-
tists. We feared that similar attention would be drawn
to us.

The Vietham War and the Watergate hearings
provoked widespread distrust of government
and spawned the emergence of the investigative
reporter. No longer considered to be muckrakers,
these journalists assumed the license to reveal the



Unanticipated Risk in Clinical Research 87

sinister underbelly of our previously trusted public
institutions.

It was not long before the scientific establishment
became the focus of investigative reporting as well. In
1983, the influential science journalists William Broad
and Nicholas Wade suggested, in a book titled Betray-
ers of the Truth,*' that fraud is endemic in contempo-
rary science. They highlighted the then recent cases of
John Long of the Massachusetts General Hospital,
who acknowledged faking laboratory tests of cancer
cells, and Vijay Soman of Yale, who resigned after it
was revealed that he had misrepresented data in an
article on anorexia nervosa. Unlike the great historian
of science Thomas Kuhn, who concluded that observer
bias is inherent in normal science,*> Broad and Wade
argued that scientists intentionally misrepresent data
because the competitive arena of science drives them
to do so.

The revelation in 1983 that a promising young car-
diologist at Harvard, John Darsee, also faked experi-
mental data and was stripped by the NIH of eligibility
for further research grants only supported Broad and
Wade’s cynical thesis. Congress investigated these
incidents, and the NIH felt the pressure to police
science rather than wait for outside agencies to do
so for them. In 1989, the Department of Health and
Human Services established within the NIH the Office
of Scientific Integrity (OSI). In 1992, the responsibilities
of the OSI were extended as it was removed from the
NIH to the office of the Assistant Secretary for Health
and renamed the Office of Research Integrity (ORI).

In the first years of its mandate, the OSI investigated
Robert Gallo, the codiscoverer of HIV. In 1989, John
Crewdson of the Chicago Tribune wrote a 50,000-word
article asserting that Gallo had stolen his HIV isolate
from Luc Montagnier of the Pasteur Institute in Paris.
In late 1992, the newly constituted ORI found Gallo
and his associate Mikulas Popovic guilty of scientific
misconduct. However, in November 1993, on appeal,
the ORI verdict was reversed.

As the Gallo investigations were concluding, the
ORI was occupied with another case of alleged scien-
tific misconduct. As reviewed by Daniel ]J. Kevles in
The Baltimore Case,” the charges in this case stemmed
from a 1986 article in the journal Cell by Thereza Imani-
shi-Kari of Tufts University and the Nobel Laureate
David Baltimore of MIT. Soon after its publication,
Imanishi-Kari’s postdoctoral fellow Margot O'Toole
accused her of faking some of its data. Baltimore
defended Imanishi-Kari as having made no meaning-
ful or willful errors in her article. He was rebuked by
some leading scientists, by the press, and by Congress-
man John Dingell in highly publicized hearings for his

failure to distance himself from his colleague. Both
Baltimore and Imanishi-Kari were tarred with the very
same brush. The charges against Imanishi-Kari were
not dismissed until 1996 when the ORI verdict of fraud
was reversed finally on appeal, but to this day Balti-
more stands criticized for his apparent hubris in
defending her.

The investigations of Gallo and Baltimore and their
colleagues by the ORI and Congress in the mid-1990s
fueled public sentiment that science is rife with enor-
mous egos and a penchant for misconduct. Such was
the backdrop to the FIAU study deaths. The stakes
for clinical research were very high because this was
not an episode of faking data in mouse or antibody
experiments—human lives were lost. The FDA was
compelled to investigate us.

12. THE FDA

Throughout our preparations for the FIAU clinical
trials and during them, we interacted frequently and
very productively with FDA medical officers. With the
deaths of our patients, though, we began to interact
with an entirely separate arm of the FDA: the Office of
Compliance. Its staff initiated a series of audits and
reviews of our studies. FDA inspectors reviewed all of
our study records and presented to me FDA Form 483,
a Notice of Inspectional Observations. Through this
and subsequent communications, I came to know more
about FDA procedures than most investigators ever
learn in a lifetime of conducting clinical research.
Although FDA audits are common and even routine,
they must be taken very seriously because they can
result in removal of one’s privileges to use investiga-
tional agents and, in the worst cases, they can have
legal consequences.

This initial report was more benign than I had
feared. Upon review of all of my records, the FDA
investigators issued a one-sentence finding that “the
adverse event regarding the hospitalization of Subject
409, although reported by telephone to the Sponsor/
Monitor, was not followed by a written report required
by the protocol.” There is a formal requirement in clini-
cal trials that any “unexpected or serious adverse
event” such as the hospitalization of a study subject
for any reason must be reported promptly to the drug
sponsor and FDA and followed within three working
days by a written summary of the event. This affords
the FDA the opportunity to temporarily or perma-
nently stop a study before more subjects develop the
same reactions. I had failed to follow my telephone
notice of the hospitalization of a patient with a written
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report in a timely manner. Similar, rather concise and
procedure-oriented reports were issued to all of the
other FIAU investigators. In addition, however, we
were each issued lengthy letters detailing how we had
failed to understand the true nature of chronic HBV
infection and to properly monitor its treatment, how
we had misinterpreted all the prior FIAU study data
to ignore obvious signs of toxicity, and more.

In November 1993, FDA investigators and consul-
tants issued a 90-page “Report of an FDA Task Force,
Fialuridine: Hepatic and Pancreatic Toxicity” that
severely criticized our judgment and actions in the
studies. There were two major criticisms: that our
consent forms failed to disclose all of the potential
toxicities of FIAU, and that we had seriously misinter-
preted reactions to the drug. As to the first criticism,
the protocol consent forms were lengthy and did indi-
cate that there could be bone marrow, pulmonary, gas-
trointestinal, muscular, renal, or neurologic toxicities.
We indicated that FIAU was a new drug, all of whose
acute or chronic toxicities were not known. We had not
suggested that the drug could injure the liver or prove
fatal.

The second criticism was based on a fundamental
difference in how expert hepatologists and the FDA
viewed changes in liver chemistries observed during
our FIAU treatments for hepatitis. The literature, and
our prior experience, showed that liver enzyme levels
can rise during treatment for HBV, and that these rises
correlated with loss of HBV DNA and antigens from
the blood, through what was postulated to be immu-
nologically mediated mechanisms that destroy infected
hepatocytes.** The FDA reviewers felt strongly that
such enzyme changes must have reflected liver toxic-
ity, and our failure to acknowledge them as such pre-
vented us from predicting that longer courses of FIAU
could induce fatal hepatic failure.

Despite the lengthy rebuttals we wrote to these con-
clusions, the FDA issued to all of the FIAU principal
investigators in May 1994 official letters of reprimand.
The FDA again enumerated our many “protocol viola-
tions,” the inadequacy of our consent forms, and the
errors in our clinical judgment. We felt quite powerless
before the vast regulatory authority of the FDA. It was
our speculation that the FDA chose to criticize us,
regardless of the scientific merits of its findings, in part
to protect itself from claims that it had allowed studies
of a toxic drug to proceed. Moreover, throughout the
1980s the FDA had been under tremendous pressure
to simplify its reviews so that new drugs would be
available more quickly for dying AIDS patients. The
FIAU episode could be exploited to prove that a weak-
ening of the FDA would come at the cost of public
safety.

13. THE NATIONAL INSTITUTES
OF HEALTH

Of the many reviews conducted at the NIH—by the
IRBs, the Office of Quality Assurance, the Office of
Human Subjects Research, and the Office for the Pro-
tection of Research Risks—we investigators thought
that none was more welcome than the one commis-
sioned by the NIH director in the fall of 1993. A sub-
committee of the Director’s Advisory Committee was
formed of leading professors of medicine, pharmacol-
ogy, and nursing and a practicing gastroenterologist.
This committee undertook a review of every protocol,
all of the IRB minutes, and all of the patient charts. The
committee interviewed every physician and nurse
involved in our FIAU studies and every patient and
the immediate family of those who died.

The advisory committee concluded in June 1994
that “appropriate clinical judgment had been exercised
in each of these cases and that patient safety was not
compromised.” The committee’s mandate was differ-
ent, however, from that of the FDA. It did not concern
itself with regulatory requirements about the timeli-
ness or completeness of reporting adverse reactions to
the FDA. Nonetheless, the committee stated that

given the nature of the syndrome of delayed or late toxicity
which appeared in these studies, it is unlikely that any of
those reporting events were relevant to or could have
prevented the tragic outcomes even were they significant,
which is under dispute.

We felt a rush of vindication, but only temporarily.
The conflicting conclusions of investigations conducted
“in-house” at the FDA and the NIH required reconcili-
ation through a more “impartial” investigative body.

14. THE INSTITUTE OF MEDICINE

The Secretary of Health and Human Services, Dr.
Donna Shalala, commissioned an independent study
by the Institute of Medicine (IOM) of the National
Academy of Sciences. This committee was composed
of experts in infectious diseases, hepatology, epidemi-
ology, clinical trials, pharmacology, and ethics. It was
charged to determine “whether investigators, spon-
sors, FDA and NIH acted appropriately in all phases
of the clinical trials of FIAU and FIAC” and whether
“the rules or procedures governing the clinical trial
process need to be changed to address the problems,
if any, identified in the FDA and NIH reports, or prob-
lems identified independently by the committee.”

Despite the seemingly endless cycle of investiga-
tions to this point, we appreciated that this investiga-
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tion would prove the pivotal one. This committee was
charged to do more than to just review us. It would
comment on the entire clinical research process and
address our largely unheeded protests that the FDA
had been abusive.

The committee was provided access to all records
and all prior reviews. It interviewed drug sponsors, all
investigators, and 19 of the study patients before
issuing its 296-page report in March 1995. In its execu-
tive summary, the report stated:

The overall impression of the IOM committee is that the
entire series of trials reviewed was an ethically sound clinical
research project designed and carried out by highly competent
investigators who frequently went beyond the requirements
dictated by regulations or imposed by IRBs to respond to the
desires and needs of their patient-subjects.

The IOM committee concurred with the findings
by the NIH director’s committee and disagreed with
many of the FDA’s assertions regarding our studies.
Specifically, they found “that the [FDA] compliance
audit was not as informed or balanced as it should
have been.” The committee was “troubled as well by
a system of communication in regard to warning letters
that makes them available to the media and others
before their receipt by the parties being cited.”

The IOM invested much of its report with scholarly
recommendations on clinical trials and the drug review
process in general as well as on the excessive attention
to mechanics rather than substance. It urged that the
drug development system be revised “cautiously,”
that there be a system of “no-fault compensation for
research injury,” and, very relevant to this textbook,
that

all clinical investigators engaged in trials should be exposed
to explicit training not only in the design and conduct of
clinical trials and their ethical obligations to patients but also
on their legal and regulatory obligations to both the sponsor
and the FDA.

This ended the cycle of formal investigations of the
FIAU debacle, but paralleling them had been a series
of more public, political, and legal inquiries. The media
reported extensively on the investigations, a congres-
sional committee demanded answers, and there were
several lawsuits.

15. THE MEDIA

On July 1, 1993, several days before the first patient
died, the Wall Street Journal cited an Eli Lilly Company
press release announcing that it had suspended its
studies of a promising new hepatitis drug because of
adverse events.* With this news, Lilly stock closed 25

cents a share lower for the day. Newspaper reports of
the first FIAU study deaths were straightforward sum-
maries of the study and its goals.

By August, however, the journalistic focus evolved
from reporting the events to criticizing the research.
Something went wrong. Why? Was it the process of
clinical research, or had the investigators ignored
obvious signs that FIAU would be a deadly poison?

Marlene Cimons concluded in the Los Angeles Times*
that clinical research poses “deadly risks,” citing
Arthur Caplan, the president of the American Associa-
tion of Bioethics:

Over the years, people have tended to mash together
research and therapy—when average people hear the term
“clinical research” they think, “latest, state-of-the-art therapy.”
The reality is that “clinical trial” should mean: “Possibly
dangerous substance. Beware. Could be fatal.”

However, the idea that clinical research could be
so dangerous was unsettling. Wholesale acceptance of
the idea could make it impossible to conduct the
studies that might yield the cure to cancer. Perhaps all
clinical research is not this risky.

Lawrence K. Altman of the New York Times reported
that the deaths of patients in the FIAU trials have
“focused attention on the process by which patients
come to participate in studies testing the safety and
efficacy of new therapies.”*® The process of informed
consent is inherently flawed, he argued. Ill patients
are too desperate to read the consent forms carefully
and ask all of the questions they need to ask, whereas
investigators fail to provide balanced descriptions
of the experimental process because they “may have
vested interests in persuading patients to participate
in studies.” This harsh conclusion did presage the
later episode of gene therapy for ornithine transcarba-
mylase deficiency."™

If the process of clinical research is inherently risky,
greater safeguards are needed. In his preliminary
report on the FDA’s review of the FIAU deaths, Com-
missioner David A. Kessler concluded that scientists
need additional oversight because they were “too
optimistic about the possibilities for a cure and failed
to think skeptically about the data they were
collecting.”*

Of course, investigators would not undertake a trial
about which they are not optimistic. So the very enthu-
siasm and ambition that drive us to undertake novel
studies were seen as serious flaws, justifying ever
more oversight. It seemed absurd to us that we should
be faulted for optimism or that even more intense
regulatory oversight could be of any positive value.

More difficult were the ad hominum articles that
concluded that we had specifically ignored obvious
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clues to FIAU’s toxicity” and that eventually
suggested that we were guilty of grave violations
of federal regulations in conducting studies of
FIAU.

When in June 1994 the NIH advisory committee
concluded the FIAU deaths to be an “unavoidable
accident,” in conflict with the FDA’s conclusions, the
Washington Post reported that Congressman Adolphus
Towns of New York had called the NIH report “a
whitewash” that showed that “NIH is simply not suf-
ficiently removed from culpability to evaluate impar-
tially the tragic events that occurred.”*

Press coverage of the FIAU tragedy did not end
until IOM issued its report in March 1995. Philip J.
Hilts of the New York Times quoted the report as con-
cluding, “On review of the FIAU trials, the committee
finds no evidence of negligence or carelessness on the
part of the investigators or sponsors.” He closed his
piece, though, by once again quoting the FDA commis-
sioner, who still believed, despite IOM’s findings, that
the deaths had occurred because “the scientists were
too optimistic.””

16. THE CONGRESS

Press reports during the summer of 1993 that the
FDA had begun investigations of NIH scientists caught
Congress’ attention. Congress possesses broad statu-
tory oversight of clinical research through the laws it
passes and through its appropriations to the NIH and
FDA. Congressman Towns of the House Committee on
Government Operations requested that the NIH turn
over for his staff’s review copies of every document in
its possession pertaining to FIAU. The NIH agreed to
comply, but we investigators had concerns about doing
so. There were thousands of pages of patient records,
and these all bore personal identifiers. Consider for a
moment that both HTV and HBV infections are highly
prevalent in gay men, that some of our patients were
prominent Washingtonians, and that Congress wanted
their medical records. We opposed the release to Con-
gress of sensitive patient records.

After the deadline for release passed, Congressman
Towns again chastened the NIH to release all docu-
ments “to avoid the appearance of covering up infor-
mation critical to a resolution of an important public
health issue that cost the lives of at least five patients.”
The Office of the General Counsel, the legal advisors
to the NIH, argued that the Code of Federal Regula-
tions allows release of sensitive documents to
Congress. Ultimately, with the advice of ethicists, a
compromise was reached that permitted us to release
only redacted medical records.

In the interim, we were interviewed by congressio-
nal staff who seemed to relish the possibility of uncov-
ering evidence of scientific misconduct. The tribulations
that Gallo and Baltimore had faced in their interactions
with Congress were well-known, and we sensed our
professional vulnerability as well.

Throughout the summer of 1993, a disgruntled
FIAU recipient, who had been highlighted in a front-
page article in the Washington Post, penned a series of
vitriolic letters to Jay Hoofnagle, his physician for
several years. No longer able to maintain the usual
physician—patient dialogue with this man, Hoofnagle
wrote to him, as many physicians in practice would,
to suggest that he seek help elsewhere. The patient
promptly copied the letter from Hoofnagle to the major
media, which then attacked him for seeking to squelch
criticism. Congressman Towns expressed his “outrage”
that the NIH would “retaliate” in this way against its
patients. At his urging, Hoofnagle was officially repri-
manded, and the NIH agreed to convene the Advisory
Committee to the Director to review the FIAU deaths.
When the FDA and NIH report on FIAU arrived at
diametrically opposing conclusions, Congressman
Towns wrote to the Secretary of Health and Human
Services stating,

If the FDA findings are correct, then the NIH report
appears to be a whitewash of medical negligence and patient
mistreatment. . . . On the other hand, if the NIH findings are
correct, then the FDA warning letters appear to be an
overreach of regulatory action.

It was at his insistence that the IOM investigation
was undertaken.

17. THE LAW

The legal implications of the severe and fatal reac-
tions to FIAU did not escape our concerns. During the
first weeks after we terminated the FIAU studies, vir-
tually all of our energies were devoted to salvaging the
remaining patients. By mid-August, the crisis had sta-
bilized, the newspaper reports were becoming more
irritating, and the investigations began. With this back-
ground, I contacted the Office of the General Counsel
at the NIH to learn it could not represent us. It would,
however, defend the U.S. government should lawsuits
be filed.

Realizing that I had no personal legal counsel, I
interviewed partners in two of Washington’s largest
and most experienced firms. They both predicted large
costs to represent me. Fortunately, members of my
family reassured me that it would commit any and all
resources needed to defend me. I foresaw that major
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changes could be forced on my home, and my career
in research seemed over. I had learned that as long as
my decisions in the FIAU trials were made in the
course of my assigned duties, the Justice Department
would defend any and all lawsuits against the gov-
ernment, whether or not I was grossly negligent. If,
however, my actions were so egregious as to be beyond
anyone’s definition of my assigned duties, I would be
on my own. I held a firm and perhaps naive belief that
I had done nothing wrong and that someone would
eventually concur and release me from culpability. The
private legal option just did not seem right to me, nor
was it one that I could afford to pursue.

In November 1993, the first lawsuit against the U.S.
government was filed: Two similar suits were filed in
1994. After our providing countless documents and
educating many lawyers in the subtleties of viral hepa-
titis, clinical research, pharmacology, and toxicology,
the drug sponsors reached out-of-court settlements
with the plaintiffs and with others who threatened to
sue. The tide of sentiments in the families ebbed and
flowed, understandably, with each newspaper report
and with each sequential investigation. One day, they
were sympathetic and able to acknowledge that tragic
accidents can befall research subjects. When the FDA
reported that we had violated research regulations,
they were far less understanding.

18. EPILOGUE

With the IOM report and settlement of the lawsuits,
it was finally over. Caring for desperately ill patients,
the countless meetings to elucidate the nature of FIAU’s
mitochondrial toxicity, the reviews of the studies, the
conferences with lawyers, media inquiries, and more
consumed more than one-third of my time during a
two-year period. It can be argued that the FDA and
congressional investigations focused on procedural
details, whereas the NIH and IOM reviews sought the
root causes of the episode. Whatever one’s view of the
process, my career and those of several valued friends
and colleagues nearly ended. However, the FIAU
deaths and their investigations had additional conse-
quences about which every audience I have addressed
on this matter has inquired. They fall into three major
categories: how those events changed hepatitis drug
development, how they affected changes in the conduct
of clinical research, and how they have altered my own
decisions and actions.

18.1. Drug Development

With the FIAU deaths, hepatitis drug development
ceased for two years. It was revived by the recognition

that lamivudine, a drug that inhibits the HIV retrovi-
rus, is also a potent inhibitor of HBV.>* Extensive
studies and licensure of lamivudine for HIV/AIDS
proved its overall safety. In late 1998, licensure of lami-
vudine for the prolonged treatment of hepatitis was
recommended by an FDA advisory committee. These
successes restored the optimism that safe and effective
hepatitis drugs can be developed. Demonstration that
combining lamivudine with pegylated interferon-o 2b
is superior to lamivudine alone in subsets of patients
with chronic hepatitis B infection was another impor-
tant finding. A number of exciting new drugs, such
as tenofovir and adefovir, also have entered human
studies.”®” These drugs are now being tested in wood-
chucks, the only animal model that proved to predict
FIAU's fatal toxicity.”® Moreover, all related drugs are
now being subjected to in vitro assays for mitochon-
drial injury—assays not available in the early 1990s.
Some vital lessons had been learned through the deaths
of five FIAU recipients.

The FIAU tragedy affected more than just the devel-
opment of drugs for hepatitis. It caused a rethinking
of the entire drug development process and clinical
research in general. To provide some sense of the scope
of the deliberations that followed the FIAU study
deaths, they are reviewed here according to the broad
general questions raised by the episode.

18.1.1. Is Preclinical Testing of New Drugs
a Reliable Predictor of Toxicity?

Those of us who administer a new drug to a human
for the first time appreciate both the excitement and
the tension inherent to the process. On the one hand,
we realize the opportunity to do something truly novel;
on the other hand, we do it without adequate knowl-
edge of what may ensue.

Our decision to perform these first human studies
depended both on the perceived need for the drug and
on our projection of how safe it will be. As physicians
confronted by sick patients, the need is fairly easy
to ascertain. The problem comes in assessing drug
safety.

Drugs that inhibit normal cellular pathways, that
are toxic to cells in culture, and that injure animals may
prove toxic in people as well; however, drugs that
appear to have none of these in vitro and in vivo actions
can still prove toxic for humans. No cell culture system
or animal model completely emulates the distribution,
metabolism, or effects of a drug on a living person.
There will never be a substitute for doing studies on
people.

On very careful review, it became abundantly clear
that none of the preclinical data on FIAU had
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predicted the nature or the severity of its toxicity. The
development of new in vitro assays for mitochondrial
injury and adaptation of the woodchuck model for
prolonged testing of new hepatitis drugs left us better
prepared for the future, yet unpredictable outcomes in
human trials will continue to be a harsh reality of drug
development. All we can do at any point is to ensure
that all reasonable steps are taken in preclinical testing
to reduce the possibility of bad outcomes.

In addition, we have to acknowledge that the market
potential of a new drug, the enthusiasm of investiga-
tors, and the clamor of desperate patients can blind us
to the potential of a new product to do harm. Other
than our own good sense, the best defense against this
is the FDA.

18.1.2. Are Patients in Drug Trials Monitored
Carefully and Objectively Enough?

One criticism of our conduct as investigators in the
FIAU trials was that we had dismissed patient reports
of fatigue and nausea, the early signs of metabolic
injury. At the time, we rationalized these symptoms as
being no worse than those provoked frequently by the
then standard treatment for chronic hepatitis, recom-
binant interferon-o.

The issue, though, is that investigators would benefit
from impartial oversight of their work. The question
is how to do it. From their reviews of our studies, the
FDA proposed sweeping new regulations in which
investigators would be required to notify the FDA
more frequently and more completely about adverse
reactions. On the face of it, this could only benefit clini-
cal research, yet the proposal met numerous objec-
tions, and the regulations were never approved.

Industry objected, of course, because all such regu-
lations add to the already high costs of bringing a new
product to market. We investigators objected because
we already feel overburdened by the paperwork of
clinical research.

In my opinion, the most insightful and balanced
comments on these regulations were generated by the
NIH Director’s Advisory Committee and by IOM in
their reviews of our studies. Both groups found merit
in the intent of the proposed regulations but concluded
that they would severely stifle drug development. In
its extensive commentary on the matter, IOM pro-
posed” that clinical trials need real-time monitoring.
Traditional case record forms, they concluded, should
be abandoned because they are not reviewed for
months to years later. Electronic data entry would
permit a more timely review of salient study events.

Although not named as such, IOM also proposed a
broader use of data and safety monitoring boards

(DSMBs) for routine oversight of studies that carry
substantive risk. DSMBs are frequently created today
for large cooperative trials. Their universal use,
however, would strain the personnel and financial
resources of institutions that host clinical trials. None-
theless, in part as a result of the FIAU episode, all
NIH-funded clinical studies are now required to
develop and implement a monitoring plan to identify
and act promptly upon evidence of unexpected or
excessive adverse events.

A second, and important, issue addressed by IOM
concerned patient follow-up. It is common in early
phases of drug development to monitor study partici-
pants for only two to four weeks after they complete
the treatment course. The FDA had proposed that all
participants be monitored for three months after the
treatment ended and that successive trials could not
proceed until it was certain that there were no unex-
pected, delayed toxicities such as those seen with
FIAU. IOM endorsed prolonged follow-up but cau-
tioned how difficult it can be to interpret late events in
small, early phase trials. The NIH Director’s Advisory
Committee went further on this issue, concluding that
drug development would be slowed unacceptably if
one had to complete a prolonged period of follow-up
before the subsequent clinical trials could proceed. It
would seem that a fair compromise would be to allow
sequential trials to proceed while patients in the earlier
studies are still under observation.

Finally, the FDA proposed changes to the require-
ments about reporting adverse reactions. Currently,
investigators must report in a timely fashion all unex-
pected or serious adverse reactions. An unexpected reac-
tion is one not predicted by the existing information
on the drug; a serious reaction is life threatening, per-
manently disabling, requires instant hospitalization, or
is a congenital anomaly, cancer, or overdose.®

The FDA proposed redefining the serious adverse
drug experience as one that is fatal or life threatening,
results in persistent or significant disability (incapac-
ity; requires or prolongs hospitalization; necessitates
medical or surgical intervention to preclude perma-
nent impairment of a body function or permanent
damage to a body structure; or is a congenital
anomaly).”!

Clearly, the FDA intent here is meritorious in requir-
ing a full appraisal of a new drug’s potential to do
harm. IOM, however, appreciated that this new defini-
tion would result in a vast increase in safety reporting.
It was “skeptical that the benefits from such added
efforts will outweigh the risks.”*

What is our goal in conducting clinical research? It
is to advance medicine with the least risk to subjects.
Any requirement for additional paperwork could so
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distract us as to cause us to neglect our subjects. These
requirements would have a chilling effect on research,
increasing the costs and exposing investigators to
greater risks of noncompliance with intractable
regulations.

It must be possible, though, to establish a mecha-
nism by which independent clinicians could actively
monitor ongoing studies by scrutinizing the evolving
database. The current system of DSMBs is a step in this
direction, but it requires periodic submission of cumu-
lative study reports. It would be far better if desig-
nated monitors could access an otherwise secure
computer file at will and render an opinion on the
safety and progress of an ongoing study.

18.2. Clinical Research Training

Tragic outcomes of studies, like those with FIAU,
have taught us that clinical research can no longer be
considered a cottage industry of well-intended inves-
tigators who learn the craft at the sides of experienced
senior mentors. It is a formidable undertaking that
requires careful training. This book is evidence of
institutional commitment to training clinical investiga-
tors. In addition, the NIH now funds a whole tier of
grant support mechanisms for training and career
development and loan repayment programs for clini-
cal investigators (http://grantsl.nih.gov./training/
careerdevelopment awards.htm).

18.3. Personal Perspectives

Although these onerous FDA proposals were
defeated, clinical investigators can be assured of pro-
gressively greater oversight and, despite this oversight,
clinical research will remain a risky but rewarding
undertaking both for the subject and for the investiga-
tor. I have continued to conduct clinical research in
many disease areas. I am even more obsessive, though,
about data management, if that is possible. My consent
forms were already and remain still too long and
defensive in my efforts to tell prospective subjects
everything that could happen to them, and more. I also
find myself to be far more cautious about drugs. In
retrospect, I realize that I have not undertaken a single
phase I drug study since 1991.

I consider myself lucky to have weathered the FIAU
investigations, to have learned from them, and to
remain vitally engaged in clinical research. The visibil-
ity of the NIH and the remarkable collaboration I had
with truly distinguished colleagues caused the stakes
in this tragedy to be very high for clinical research. I
fear that, had I done these studies alone, things might
have turned out differently. I find myself collaborating
more now than ever before, being willing to sacrifice

some independence for greater productivity and
security.
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1. INTRODUCTION

The quality and safety of medical products have
been of major importance to the United States since the
mid-1880s. It was then that the U.S. Congress passed
the Drug Importation Act, which required for the first
time the inspection and prevention of entry of adul-
tered medicines from abroad. In 1902 and 1906, two
laws were passed that form the foundation of the Food
and Drug Administration (FDA)—the Biologics Control
Act and the Food and Drug Act, respectively. Since that
time, Congress has passed additional legislation
enhancing FDA'’s ability to protect the public health.
This chapter provides an overview of the FDA and the
regulation of human drug and biological products.

2. BACKGROUND

Congress originally enacted the statutes that provide
the authority for regulation of drugs and biologics to
address significant public health problems. In 1901,
during a diphtheria outbreak, several children were
given a diphtheria antitoxin made in horses, the best
treatment available at the time. Unfortunately, one of
the horses used for production of the serum was
infected with tetanus. Seven children who received
that antitoxin died. The next year saw the passage
of the Biologics Control Act of 1902 (Virus, Serum,
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Antitoxin Act), which was designed to ensure the
purity, potency, and safety of these and other biological
products. In 1906, Upton Sinclair published The Jungle,
an indictment of the meat packing industry. At the
same time, Dr. Harvey Wiley, the chief chemist at the
U.S. Department of Agriculture, was pointing out
that toxic adulterants could be found in foods and
medicines. This led President Theodore Roosevelt to
sign the Food and Drug Act of 1906, which prohibited
interstate commerce of adulterated foods, drinks, and
drugs.

By 1933, the FDA had been established and recom-
mended a complete revision of the now obsolete Food
and Drug Act of 1906. The first bill was introduced into
the Senate and a 5-year debate ensued. It is not clear
how long that debate might have continued had it not
been for the elixir sulfanilamide tragedy. Sulfanilamide
was the most recent advance in medicine, able to
destroy a variety of infectious agents. In an effort to
make the drug easier to take, one company decided
to create a liquid formulation, an elixir. Sulfanilamide,
however, was not very soluble in water. Another
solvent was found, a raspberry flavor was added and
taste tested, and the new elixir sulfanilamide was put
on the market in 1937. The new solvent, ethylene
glycol, was toxic. Elixir sulfanilamide killed 107 people,
mostly children. This led to the passage of the Federal
Food Drug and Cosmetic Act (FFDCA) by Congress in
1938. The new FFDCA extended control from food and
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drugs to cosmetics and devices. It also required that
new drugs be shown to be safe before they could be
marketed and authorized inspections of factories
engaged in the manufacture of regulated products.

Another tragedy, narrowly averted in the United
States, led to further food and drug legislation. In 1962,
it was found that a new sleeping pill, thalidomide, was
responsible for severe birth defects in thousands of
babies born in Western Europe. This finding, and
reports of the role of Dr. Frances Kelsey, an FDA
medical officer, in keeping the drug off the market in
the United States created public support for stronger
drug regulations. The result was the passage of the
Kefauver—Harrisamendmentsin that year tostrengthen
the drug approval process. For the first time, drug
manufacturers were required to prove the effective-
ness of a product before it could be marketed.

In 1971, the Bureau of Radiological Health was
transferred to the FDA. Its mission was to protect the
public from unnecessary radiation from electronic
products in the home and the healing arts. In the same
year, the National Center for Toxicological Research
was established to examine the biological effects of
chemicals in the environment. The next year, the Divi-
sion of Biological Standards, which was responsible
for the regulation of biological products, was trans-
ferred from the National Institutes of Health to the
FDA to become the Bureau of Biologics. The FDA as
we know it today was taking shape. Most recently, the
Food and Drug Administration Modernization Act of
1997 was signed into law. This law reauthorized the
user fee program and codified a number of FDA initia-
tives intended to speed the availability of new drugs
for serious and life-threatening diseases.

3. MISSION, ORGANIZATION,
AND TERMINOLOGY

The mission of the FDA is to protect and enhance
the public health through the regulation of medical
products and food. The scope of its mission is outlined
in Table 9-1. The structure of the FDA is shown in Table
9-2. The commissioner of the FDA is nominated by the
President and confirmed by the Senate. There are six
product-specific centers, the Office of Regulatory
Affairs, and a number of smaller offices (e.g., the Office
of Orphan Products Development and the Office of
Combination Products). In some instances, there is an
overlap in the definition of a drug, biological product,
or device. In other situations, a product may be a com-
bination product—for example, a drug and a biologic,
a biologic and a device, or a device and a drug. In each
of these cases, the regulation of the combination is

TABLE 9-1 FDA'’s Mission

1. To promote the public health by promptly and efficiently
reviewing clinical research and taking appropriate action on the
marketing of regulated products in a timely manner;

2. With respect to such products, protect the public health by
ensuring that foods are safe, wholesome, sanitary, and properly
labeled; human and veterinary drugs are safe and effective;
there is reasonable assurance of the safety and effectiveness of
devices intended for human use; cosmetics are safe and
properly labeled, and public health and safety are protected
from electronic product radiation;

3. Participate through appropriate processes with representatives
of other countries to reduce the burden of regulation,
harmonize regulatory requirements, and achieve appropriate
reciprocal arrangements; and

4. As determined to be appropriate by the Secretary, carry out
paragraphs (1) through (3) in consultation with experts in
science, medicine, and public health, and in cooperation with
consumers, users, manufacturers, importers, packers,
distributors, and retailers of regulated products.

From the FDA Modernization Act of 1997 (PL105-115).

TABLE 9-2 Structure of the Food and
Drug Administration

Office of the Commissioner

Center for Biologics Evaluation and Research (CBER)
Center for Devices and Radiological Health (CDRH)
Center for Drug Evaluation and Research (CDER)
Center for Food Safety and Applied Nutrition (CFSAN)
Center for Veterinary Medicine (CVM)

National Center for Toxicological Research (NCTR)
Office of Orphan Products Development (OOPD)
Office of Combination Products (OCP)

Office of Regulatory Affairs (ORA)

clarified by FDA intercenter agreements. For products
that do not fall clearly under the jurisdiction of one
center or another by definition or agreement, there is
an FDA process to determine the appropriate regula-
tory approach for the product that is generally based
on primary mode of action.

The regulation of drug and biological products is
based on sound science, law, and public health impact.
The FDA is composed of scientists of many disciplines,
including physicians, biologists, chemists, pharmacol-
ogists, microbiologists, statisticians, consumer safety
officers, and epidemiologists. The FDA is responsible
for the review of regulatory submissions (e.g., applica-
tions for clinical research and marketing, and labeling),
the development and implementation of regulatory
policy, research and scientific exchange, product sur-
veillance (e.g., adverse event reporting and product
testing), and compliance (e.g., education, inspections,
and enforcement actions). As a science-based institu-
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tion, the FDA strives to facilitate the development of
new safe and effective medical products while ensur-
ing the safety of the products and their uses.

The primary set of laws that governs the regulation
of drug and biological products is shown in Table 9-3.
Some important regulations for drugs, biologics, and
medical devices in Title 21, Code of Federal Regula-
tions (CFR), are shown in Table 9-4. These laws and
regulations are intended to protect the public health.
One of the FDA’s primary functions is to ensure com-
pliance with these laws and regulations. The defini-
tions and explanations of some of the terms used in this
chapter’s discussion of the FDA’s regulation of drugs
and biological products are provided in Table 9-5.

TABLE 9-3 Statutory Authorities

Drugs Biologics

Federal Food Drug and Cosmetic Act v
Public Health Service Act
Interstate Commerce

Foreign Commerce

Component Jurisdiction

Generic Equivalence
Prescription Drug User Fee Act
Prescription Drug Marketing Act
FDA Modernization Act of 1997

<
AN N N NN
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SSSN

Another important role of the FDA is communica-
tion. This information often focuses on the quality,
safety, and efficacy of medical products. The FDA is
one of several entities in a broader risk-management
network designed to provide accurate information to
health care professionals and the public on product
quality, effectiveness, and safety (predominantly in the
form of accurate labeling and promotion/advertising
and compliance with good manufacturing practice).
The FDA website (www.fda.gov) is an extremely

TABLE 9-4 Principal Regulations for Biological Products
and Drugs: Title 21, Code of Federal Regulations

Part 312 Investigational New Drugs
Part 3 Definition of Primary Mode of Action of a
Combination Product

Part 50 Protection of Human Subjects

Part 56 Institutional Review Boards

Part 58 Good Laboratory Practices for Non-Clinical
Laboratory Studies

Part 314 New Drug Applications

Parts 600-680 Biologics

Part 54 Financial Disclosure by Clinical Investigators

Part 25 Environmental Impact Considerations

Parts 201 & 202
Parts 210 & 211
Parts 800-861
Parts 1270 & 1271

Labeling and Advertising

Current Good Manufacturing Practices
Devices and In Vitro Diagnostics
Human Tissues

TABLE 9-5 Definitions and Terms

Law A statute. An act of Congress that outlines binding conduct or practice in the community.

Regulation
of law.
Code of Federal
Regulations (CFR)
Guidance

A rule issued by an agency under a law administered by the agency. A regulation interprets a law and has the force

The compilation of all effective government regulations published annually by the U.S. Printing Office. FDA’s
regulations are found in Title 21 of the CFR.
FDA documents prepared for FDA staff, applicants/sponsors, and the public that describe the agency’s

interpretation of, or policy on, a regulatory issue. Guidance documents are not legally binding.

Biological

A virus, therapeutic serum, toxin, antitoxin, vaccine, blood, blood component or allergenic product, or analogous

product, or arsphenamine or derivative of arsphenamine applicable to the prevention, treatment, or cure of a
disease or condition of human beings. This includes immunoglobulins, cytokines, and a variety of other

biotechnology-derived products.

Drug An article intended for use in the diagnosis, cure, mitigation, treatment, or prevention of disease in man or other
animals; an article recognized in the United States Pharmacopoeia, the official Homeopathic Pharmacopoeia, or
the official National Formulary and their supplements; an article (other than food) intended to affect the structure
or any function of the body of man or other animals.

Device

An instrument, apparatus, implement, machine, contrivance, implant, in vitro reagent, which

is intended for use in the diagnosis of disease or other conditions, or in the cure, mitigation, treatment, or
prevention of disease in man or other animals; or

is intended to affect the structure or any function of the body of man or other animals; and

does not achieve its primary intended purpose through chemical action within or on the body of man or other
animals and is not dependent on being metabolized for the achievement of its primary intended purpose.

Investigational New
Drug Application

Accelerated
Approval

A request for investigational exemption from the approval requirements for new drugs and biologics.

An FDA approval based on a surrogate end point that is reasonably likely to predict clinical benefit or clinical effects
that are not the desired ultimate benefit but are reasonably likely to predict such benefit.
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valuable tool to access information. Among the docu-
ments available on the website are regulations, guide-
lines, and guidance documents. Guidance documents
represent the agency’s current thinking regarding a
particular issue or product. These documents also
greatly facilitate the understanding of laws, adminis-
trative directives, and the FDA regulations and poli-
cies. Guidances are not binding and are updated
regularly to provide accurate and timely information.

The FDA also performs research regarding the prod-
uctsitregulates. Some examples of this research include
the establishment of standards and methods, toxicol-
ogy, product safety, and basic mechanisms of actions
or pathogenesis. This research is important for quality
review of submissions, development of new policy
and guidance, providing advice on product develop-
ment, and product safety.

4. DRUG AND BIOLOGIC LIFE CYCLE

The life cycle for new drug and biologic products is
shown in Figure 9-1. The process is divided into four
stages: discovery/preclinical investigation, clinical
trials, marketing application, and post approval.

Discovery
Development
Preclinical
Assessment

Postmarketing
Surveillance
Compliance

Supplements
Phase 4 studies

4.1. Preinvestigational New Drug Studies

The earliest stage of product development involves
the discovery and initial evaluation of the product.
This process can take from 1 to 3 years. In this period,
the product is discovered; a production process is
established that yields a consistent quality, clinical-
grade material; and the product is adequately charac-
terized. Tests and assays to characterize the product
should be under development in this stage since they
will be necessary to link the product to the outcome of
animal or human clinical trials. In addition, at this time
the sponsor conducts animal safety studies to deter-
mine an appropriate starting dose in humans and to
establish the toxicity profile of the product. These
studies will assist in designing the clinical trial to
ensure that the human participants are properly moni-
tored for potential adverse events. This is the stage in
which the biological rationale for the use of the product
is proposed. If an animal efficacy model exists, studies
in that model should also be performed to support the
use of the product in humans. Often, sponsors will call
or meet with the agency at the end of this development
stage to discuss their data and their future plans prior
to submission of their investigational new drug (IND)
application. This meeting is referred to as a pre-IND

Clinical
Research and
Development
Phases 1,2,3

New Drug
and Biologic
Marketing
Applications

FIGURE 9-1 Biological and drug product life cycle. This figure shows the phases of product development,
review and approval, and postmarketing activities. The policies listed in the diagram between 2 and 3 indicate

mechanisms available to expedite product development.
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meeting and in general is very important in facilitating
a successful IND. The FDA has developed a number
of guidance documents on considerations in product
development and preclinical animal studies to help
sponsors develop the necessary information.

4.2. Investigational New Drug
Studies (IND)

The FFDCA and the Public Health Service Act
require that a new drug or biological product be
approved before it can enter interstate commerce.
Under its rulemaking authority, the FDA issued regu-
lations found in 21 CFR Part 312 allowing an exemp-
tion from the approval requirement for INDs and
biologics for which an IND is in effect. These regula-
tions allow investigational products to be legally
shipped in order to conduct clinical investigations. The
regulations in Part 312 are intended to address two
aims: the protection of human subjects from unreason-
able research risks and the development of reliable
data to support the approval of the product. The dura-
tion of this phase of product development is generally
from two to ten years, depending on the nature of the
product and the intended clinical use. In addition, a
number of guidance documents are applicable to the
conduct of clinical trials. The International Conference on
Harmonisation (ICH) Harmonised Tripartite Guideline:
Guideline for Good Clinical Practice is a particularly

useful reference document on investigational clinical
trials that is accepted by the United States, the Euro-
pean Union, and Japan. The term good clinical practice
(GCP) refers to the design, conduct, recording, evaluat-
ing, monitoring, and reporting of clinical trials. The
principles of GCP are provided in Table 9-6.

During the clinical development of a product under
an IND, additional product process development and
testing/validation are performed. Also, additional
preclinical information is obtained regarding the safety
and efficacy of the product. If certain changes are made
to the product, the preclinical studies, or the clinical
protocols, FDA regulations require the sponsors to
submit an amendment to the IND. These include
changes that affect the safety, scope, and scientific
quality of the clinical protocol, including its data and
analyses, or the addition of a new protocol.

Regarding the clinical development of a product,
there are generally three phases of premarketing clini-
cal research to examine the safety and efficacy of a
drug or biological product. The first phase (phase I
studies) consists of small, dose escalation studies that
can include either patients with a particular disease or
condition or normal volunteers with the primary goal
to assess safety of the product using a particular route
of administration. In addition, some phase I studies
may examine pharmacokinetics and drug metabolism.
It is possible to request an end of phase I meeting to
discuss data and the drug development plan. Phase II

TABLE 9-6 Principles of Good Clinical Practice

¢ Clinical trials should be conducted in accordance with the ethical principles that have their origin in the Declaration of Helsinki, and that
are consistent with good clinical practice and the applicable regulatory requirement(s).

® Before a trial is initiated, foreseeable risks and inconveniences should be weighed against the anticipated benefit for the individual trial
subject and society. A trial should be initiated and continued only if the anticipated benefits justify the risks.

o The rights, safety, and well-being of the trial subjects are the most important considerations and should prevail over the interests of

science and society.

¢ The available nonclinical and clinical information on an investigational product should be adequate to support the proposed clinical trial.
e Clinical trials should be scientifically sound and described in a clear, detailed protocol.
e A trial should be conducted in compliance with the protocol that has received prior institutional review board/independent ethics

committee approval/favorable opinion.

¢ The medical care given to, and medical decisions made on behalf of, subjects should always be the responsibility of a qualified physician

or, when appropriate, of a qualified dentist.

¢ Each individual involved in conducting a trial should be qualified by education, training, and experience to perform his or her respective

tasks.

¢ Freely given informed consent should be obtained from every subject prior to clinical trial participation.
e All clinical trial information should be recorded, handled, and stored in a way that allows its accurate reporting, interpretation, and

verification.

® The confidentiality of records that could identify subjects should be protected, respecting the privacy and confidentiality rules in

accordance with the applicable regulatory requirements.

¢ Investigational products should be manufactured, handled, and stored in accordance with applicable good manufacturing practice. They

should be used in accordance with the approved protocol.

® Systems with procedures that assure the quality of every aspect of the trial should be implemented.

From ICH Harmonised Tripartite Guideline: Guideline for Good Clinical Practice, Step 4, Secretariat ¢/o IFPMA, Geneva, Switzerland, 1996.
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studies consist of one or more moderate size clinical
studies for a particular patient population. The primary
goal of these studies is to provide preliminary evi-
dence of efficacy and dosing and supplementary data
on safety. Generally, the sponsor meets with the FDA
at the end of phase II studies to discuss the outcomes
of the studies and the design and analysis plan for the
final phase of clinical development. Trials in the last
phase of clinical development, phase IlI, are generally
larger studies and are designed to evaluate the risk and
benefit of a product in a particular patient population
for a defined clinical indication. The safety and efficacy
data from these studies are generated to support mar-
keting approval and to provide information to write
the instructions for the use of the product for a particu-
lar indication. Some key issues for the design, conduct,
and analysis of clinical trials include end points, study
population, randomization, stratification, blinding,
sample size, participant adherence, and study analysis.
Information gathered during the conduct of these clin-
ical trials may affect product production and specifica-
tions, raise additional preclinical issues, and sometimes
warrant additional clinical studies. Following comple-
tion of the phase III or pivotal studies, the sponsor
again meets with the FDA to discuss a marketing
application submission. At any stage in the clinical
development of the product, issues or changes may
arise that require additional product development
work, preclinical studies, or additional clinical data
(see Fig. 9-1).

The content and format of the IND application is
specified in 21 CFR 312.23. The IND application should
include, for example, a table of contents; introductory
statement including the biological rationale and
general investigational plan; chemistry, manufactur-
ing, and control (CMC) information; pharmacology
and toxicology information; previous human experi-
ence and other relevant information protocols; and
investigator’s brochure.

Once the original IND is submitted, the FDA has 30
days to review and notify the submitter or sponsor
whether or not the trial has been placed on clinical
hold. The initial review is aimed primarily at an evalu-
ation of the safety of the product for human clinical
trials. During those 30 days, the sponsor may not initi-
ate the clinical trial. In this time frame, if the agency
has no safety concerns regarding the study or does not
hear from the FDA, then the IND is allowed to proceed.
However, if the FDA has concerns about the IND, it
may be placed on clinical hold. A clinical hold notice
is issued to notify the sponsor that the clinical trial(s)
may not begin until certain stated deficiencies are
resolved. Phase I studies may be placed on clinical
hold for any of five reasons:

Human subjects would be exposed to unreasonable
risk of illness or injury.

There is insufficient information to assess the risk to
subjects.

The investigator’s brochure is inadequate.

The clinical investigators are not qualified to carry
out the study.

The study of a life-threatening disease excludes men
and women with reproductive potential (see
Chapter 12).

Phase II and III studies may be put on hold for any
of the previously discussed reasons. They may also be
placed on hold if the study design is inadequate to
achieve the stated purpose of the study. If the IND is
placed on clinical hold, the sponsor is notified imme-
diately by telephone. This notification is followed with
a letter that specifically states the deficiencies. Advice
is available on appropriate corrective actions. It is then
up to the sponsor to correct the deficiencies and notify
the FDA of the corrections in a clinical hold response
letter. Once the sponsor submits a complete response
to the clinical hold, the FDA then has another 30 days
to review the information in the clinical hold response
letter. There is no automatic release from clinical hold.
In this case, if the sponsor does not hear from the FDA
in 30 days the clinical trial may not start. When the
review is finished, the sponsor is notified that the
trial(s) may proceed or that there are continuing
deficiencies.

In addition, FDA regulations require the sponsor to
file an IND amendment if major changes are made
to the product or the clinical protocol. These include
changes in product formulation and changes in proto-
col that affect safety, scientific quality, or scope of the
clinical trials. The sponsor must also file an annual
report that includes all changes in and results of the
study.

Several mechanisms are available that accelerate the
drug development process, such as expedited review
for severe and life-threatening illnesses (21 CFR 312
Subpart E); accelerated approval (21 CFR 314.510 and
601.41), and fast track development programs. Subpart
E describes procedures to expedite the development,
evaluation, and marketing of new therapies intended
to treat persons with life-threatening and severely
debilitating illnesses who do not have acceptable alter-
natives. These provisions include early consultations,
submissions of treatment protocols, and risk-benefit
analysis considerations for review of marketing appli-
cations. These provisions have been included and
expanded in the fast track program. The Fast Track
Guidance was originally developed in 1998 and was
revised in 2004. The purpose of this program is to
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facilitate the development of new drug and biological
projects and to expedite the review of new drugs and
biologics that are intended to treat serious and life-
threatening conditions and that demonstrate the poten-
tial to address unmet medical needs. The guidance
describes the qualifications for serious and life-
threatening conditions and the potential to address
unmet needs, the process of designation, and the pro-
grams for expediting the development and review of
new drugs and biologics. Accelerated approval (21
CFR 314.510 and 601.41) is an FDA approval based on
asurrogate end point that is reasonably likely to predict
clinical benefit or clinical effects that are not the desired
benefit but are reasonably likely to predict such benefit.
If a product is approved by accelerated approval and
made commercially available the sponsor must con-
duct a phase IV (postmarketing) study(s) to show clini-
cal benefit (i.e., validate the surrogate end point).

There are also a number of expanded access pro-
grams that are available, when appropriate, under
IND, including “parallel track” and treatment IND (21
CFR 312.34 and 312.35). The parallel track policy devel-
oped by the U.S. Public Health Service was in response
to the AIDS epidemic to permit wider availability of
experimental agents. Under this policy, patients with
AIDS whose condition prevents them from participat-
ing in controlled clinical trials can receive investiga-
tional drugs shown in preliminary studies to be
potentially useful. It can also be used for other clinical
conditions when appropriate. The treatment IND (21
CFR 312.34 and 312.35) is for a drug or biologic that is
not approved for marketing but is made available for
clinical investigation for a serious or immediately life-
threatening disease condition in patients for whom no
comparable or satisfactory alternative therapy is avail-
able. It is generally made available under a treatment
protocol when the drug or biologic is being studied in
phase III investigation or all clinical trials have been
completed; however, it can be made available earlier if
appropriate.

4.2.1. Responsibilities and Documentation

4.2.1.1. Sponsors

Several groups have responsibilities in clinical
research, including the sponsors, investigators, institu-
tional review boards (IRBs), and the FDA, that are
described in the regulations and guidances. The
responsibilities of the sponsor are found in subpart D
of Title 21 CFR Part 312. The sponsor, generally the
developer of the product, is the person or entity who
submits the IND. The sponsor is responsible for select-
ing qualified investigators and providing them the
necessary information to conduct the study properly.

The sponsor is also responsible for the trial design, the
trial management, data handling and record keeping,
allocation of responsibilities, compensation to subjects
and investigators, financing, and notification/submis-
sion to regulatory authorities (e.g., protocol submis-
sion). In addition, the sponsor is required to ensure
that there is proper monitoring of the study and that
it is in accordance with the general investigational
plan. The sponsor must maintain an effective IND and
ensure that all participating investigators and the FDA
are promptly informed of significant adverse events or
risks associated with the product. The sponsor is also
responsible for the quality assurance and quality
control of the trial. Finally, the sponsor is accountable
for maintaining and making available, as necessary,
the information on the investigational product, includ-
ing the manufacture of the product, supplying and
handling the investigational product, record access,
and safety information. A sponsor may use a contract
research organization to conduct some of the activities;
however, the sponsor is ultimately responsible for the
quality and integrity of the trial.

4.2.1.2. Investigators

Investigators must be appropriately qualified by
training and experience to conduct clinical research.
They have multiple responsibilities, including follow-
ing the protocol for the study and complying with all
applicable regulations. It is their responsibility to
protect the rights, safety, and welfare of subjects in
their care. As part of the responsibility for protection
of human subjects, an investigator must not involve a
human being as a subject in research unless the inves-
tigator has obtained the subject’s legally effective
informed consent. In doing so, the investigator must
assure that there is sufficient opportunity for the subject
to consider whether or not to participate. The explana-
tion of the study must be in language that the subject
can understand and presented in a manner that mini-
mizes the possibility of coercion or undue influence.
The consent form must not contain exculpatory lan-
guage or statements intended to waive the subject’s
legal rights. The investigators must retain control of
the investigational product and maintain records of
the disposition of the product, records, and reports
(e.g., progress and final reports, safety reports), case
histories of the subjects, and termination or suspension
of the trial. They are also required to report adverse
events observed to the sponsor and the IRB. Investiga-
tors must also arrange for review of the IND protocols
by the IRB and other communications with the IRB. In
addition, because of concerns of potential bias, they
are required to supply sponsors with sufficient accu-
rate financial information to allow the sponsor to
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report on financial interest to the FDA. It is important
to realize that repeated or willful failure to comply
with the regulations could result in disqualification of
the investigator. In that case, the investigator may no
longer receive investigational products. The FDA
reviews any marketing application that relies on data
from studies performed by the disqualified investiga-
tor. If the FDA determines that the data submitted by
that investigator are unreliable and crucial to the
approval, the approval for that product may be delayed
pending resolution of the concerns or withdrawn.

If the sponsor and the investigator are the same
individual or entity, then all of the responsibilities of
the sponsor and investigator must be carried out by
that individual or entity with appropriate safeguards
or contracting arrangements to ensure the integrity of
the trial and human subject safety.

4.2.2. Clinical Protocol

The clinical trial protocol and its amendments are
critical elements of clinical research. The protocol
should include general information, such as title,
number, names of sponsors, medical experts, and
investigators, and background information. The back-
ground information should include the name and
description of the investigational product, nonclinical
studies that impact on the clinical trial, the population
to be studied, known or possible risks and benefits to
human subjects, and administrative information. The
protocol should state the objectives and purpose of the
trial, the trial design, the selection and withdrawal of
subjects, the treatment of subjects, the assessment of
efficacy/activity (where appropriate) and safety, and
the statistical evaluation plan (where appropriate). It
should also address the plan for quality control, moni-
toring and assurance, data handling, record keeping,
and ethical considerations. A more detailed treatment
of this subject may be found in Chapter 24.

4.2.3. IRB

The constitution and responsibilities of the IRB are
covered by the regulations in Part 56 of Title 21 of the
CFR. The IRB is charged with reviewing and approv-
ing protocols that are to be carried out in the
organization(s) that it serves. It is the IRB’s function to
ensure that in each protocol the risks to human sub-
jects are minimized and reasonable. IRBs must assure
that the selection of subjects is equitable and that
informed consent is sought and adequately docu-
mented. The regulations specify that the IRB have at
least five members with varying backgrounds to
promote complete review of research activities at the
institution(s). The IRB must have at least one member

whose primary concerns are scientific, another whose
primary concerns are nonscientific, and at least one
member not otherwise affiliated with the institution.
Chapter 5 provides a detailed explanation of the struc-
ture and function of the IRB.

4.2.4. FDA

The FDA reviews all INDs and their amendments
to determine whether they are in compliance with the
appropriate laws and regulations. The regulations
establish time frames for the performance for certain
reviews and lay out the responsibilities of the FDA in
communicating with the sponsors. The primary
purpose of the review of the original IND submission
and early amendments is to help assure that human
subjects are not exposed to unreasonable risk. In the
later phases of the IND process, involving studies to
support efficacy, FDA review also focuses on whether
the studies are constructed and carried out in a way
that will yield valid data that can be considered for
marketing approval. The FDA also interacts with spon-
sors through meetings and conference calls, starting at
the pre-IND stage and continuing throughout the
entire IND process, to address important product
development, clinical study design and analysis, and
premarket submission issues.

4.2.5. Investigator’s Brochure

If the sponsor is not the investigator, there must be
an investigator’s brochure (IB). It is the sponsor’s
responsibility to maintain and update the IB and give
it to the investigators who are conducting the trial.
This document generally includes information regard-
ing the clinical and nonclinical data on the investiga-
tional product that are relevant to the use of the product
in human subjects.

4.2.6. IND Safety Reports

Sponsors should submit IND safety reports to the
FDA as described in 21 CFR 312.32 and 312.33. The
reporting requirements for adverse events include
expedited reports that consist of written reports and
telephone or facsimile reports and annual reports or
information amendments. The regulations governing
written reports are found in CFR 312.32(c). These
include any adverse event associated with the use of
the study drug/biologic that is both serious and unex-
pected or any findings from tests in laboratory animals
that suggest a significant risk for human subjects,
including reports of mutagenicity, teratogenicity, or
carcinogenicity. A serious adverse drug experience is
one that results in any of the following outcomes:
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death, a life-threatening adverse drug experience,
inpatient hospitalization or prolongation of existing
hospitalization, a persistent or significant disability/
incapacity, or a congenital anomaly/birth defect. A
life-threatening adverse drug experience is one that
places the subject, in the view of the investigator, at
immediate risk of death from the reaction as it occurred.
The sponsor must notify the FDA and all participating
investigators as soon as possible, but no later than 15
calendar days, after receipt of the information for
serious adverse drug experiences. The sponsor shall
also notify the FDA by telephone or facsimile of any
unexpected fatal or life-threatening adverse experi-
ence associated with the use of the drug as soon as
possible but in no event later than seven calendar days
after the sponsor’s initial receipt of the information.

4.3. Marketing Approval/Licensure

Section 351 of the Public Health Service Act requires
that a biologics license be in effect for any biological
product that is to be introduced into interstate com-
merce. The FFDCA requires approval of a marketing
application [New Drug Application (NDA)] for new
drugs. The provisions of the IND regulations allow
interstate transportation of drugs, including biologics,
for clinical investigations. These investigations are
intended to provide data to support a Biologics License
Application (BLA) or an NDA. Although there are
some slight differences in the way these two types of
marketing applications are handled, they are similar
enough that we will use the BLA as the example for
the development and submission and review of a mar-
keting application for a drug or biologic. In either case,
the marketing application process actually begins
during the IND phase. The review(s) and response(s)
phase of a marketing application ranges from two
months to three years.

4.3.1. Pre-submission

Although the IND phase is primarily directed at the
collection of clinical data, during this time much of the
CMC information needed for a marketing application
is also being developed. The formulation to be mar-
keted should be identified and used for the pivotal
clinical trials. The product must be adequately charac-
terized and its stability demonstrated. Consistency of
manufacture must also be proven. Although the spe-
cific approaches to the development of these data vary
with the product area, there are a number of guidance
documents available that provide insight into what
information is important and how the information
might be generated.

During the pre-IND and IND stages, it is important
that the potential applicant remain in contact with the
FDA. It is far easier to address concerns, including
both clinical trial and CMC issues, before the clinical
protocol is under way. It is in the best interest of both
the FDA and the sponsor to work out these details so
that when the time comes for a marketing application
to be submitted, there are no unexpected problems.

After the sponsor compiles sufficient information,
the sponsor will begin to plan the submission of the
BLA. The FDA urges the sponsor to have a pre-BLA
meeting well in advance of any planned BLA submis-
sion. This meeting provides a forum for discussing the
content, format, and timing of the proposed submis-
sion. This discussion is particularly important for elec-
tronic submissions. Through proper communications,
most of the problems associated with BLA filings can
be avoided.

While the sponsor is preparing to submit a BLA or
NDA, the FDA is preparing to review it. A review com-
mittee is formed and preliminary decisions concerning
the handling of the submission are made. One of the
tirst decisions is whether the review of the product
should be handled under a standard schedule or as a
priority. The standard and priority review schedules
are based on goals agreed to and in conjunction with
the Prescription Drug User Fee Act. Currently, the
standard schedule requires a complete review in ten
months, whereas a priority review is to be completed
in six months from the receipt of the BLA or NDA. The
review schedule decision is based on the use of the
product (for severe or life-threatening illnesses) and
whether it fills an unmet medical need.

At this time, the committee will also decide which
clinical study sites should be inspected and requests a
bioresearch monitoring inspection. This inspection is
focused on the verification of the data that are submit-
ted to the FDA. The field investigators will help deter-
mine whether the studies were carried out according
to regulations and appropriate informed consent was
obtained. They also review the record keeping for
adequacy and to determine whether protocols were
followed. The report of the bioresearch monitoring
inspection is a key piece of the review of a BLA or
NDA.

4.3.2. The Application

The regulations prescribing the content of a BLA
may be found in 21 CFR 601.2 and those for the NDA
in 21 CFR 314. The BLA/NDA must contain a signed
cover sheet, the Form FDA 356h, which provides infor-
mation that enables the center to identify the type of
submission, the applicant, and the reason for the
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submission. Because the FDA routinely receives thou-
sands of submissions annually, this form is extremely
important. The bulk of the BLA/NDA submission gen-
erally consists of preclinical and clinical study reports
that the applicant believes provide data supporting the
safety and efficacy of the product. The applicant must
also submit the proposed labeling for the product,
which must be supported by the data.

The BLA/NDA also must contain adequate CMC
information to ensure that the product meets standards
of purity and potency/efficacy. These data will include
information on characterization, stability, the manu-
facturing process, and the facility (in a BLA) in which
the manufacturing is carried out. There are a number
of guidance documents available that outline the types
of information that are needed for specific product
areas. Although most of these documents focus on
what to submit, they also provide guidance on how to
develop the information needed. In some cases, there
are also documents that identify key concerns associ-
ated with product classes or manufacturing processes.
Although they are not submitted with the original
application, the BLA often includes samples of the
product for testing by the Center for Biologics Evalu-
ation and Research (CBER). CBER will request these
samples during the review process when the battery
of product release tests has been determined. The
applicant will submit the requested samples of the
product and the results of their release tests for confir-
mation by CBER.

In the BLA/NDA, applicants must include a state-
ment that the nonclinical studies used to support the
application were conducted in compliance with regu-
lations on good laboratory practice for nonclinical
laboratory studies (Part 58 of Title 21 CFR). If the
studies were not conducted according to good labora-
tory practices, the applicant must explain why they
were not. The applicant must certify that all clinical
studies were conducted in accordance with the regula-
tions in Parts 50 and 56 of Title 21 of the CFR, which
cover informed consent and IRBs. In addition, Part 54
of Title 21 of the CFR requires the submission of a
financial certification or disclosure statement or both
for clinical investigators who conducted clinical studies
submitted in the application.

Every BLA/NDA also must include either a claim
of categorical exclusion or an environmental assess-
ment. Under current regulations, most drug and bio-
logic marketing applications are categorically excluded
from the need to supply an environmental assessment.
However, there are certain categories of products and
processes that still require such an assessment. Spon-
sors should become aware of the need for an assess-
ment during the IND process.

4.3.3. The Review

The receipt of the BLA/NDA at the FDA starts the
“review clock.” The applications division in the office
with product responsibility logs the submission in and
routes it to the review committee. The review com-
mittee consists of the experts necessary to conduct a
review of the submission. Generally, the committee
contains specialists in clinical and preclinical data
review, product area specialists, specialists in good
manufacturing processes, biostatisticians, and a regu-
latory project manager. Reviewers in other specialty
areas are added to the review team as necessary.

The initial review of the BLA/NDA focuses on the
suitability of the application for filing. If the applica-
tion is significantly deficient—that is, it lacks informa-
tion necessary to conduct a substantive review—the
committee may refuse to file it. A “refuse to file” action
terminates the review of that application. Although an
applicant may elect to file over protest, the refuse to
file action indicates a severely deficient submission
that is unlikely to lead to an approval in the first review
cycle. If the BLA/NDA is complete, the committee files
it and the substantive review of the application begins
in earnest.

It is not uncommon for questions to arise during the
review. If these questions are likely to be readily
resolved, CBER/the Center for Drug Evaluation and
Research (CDER) raise them in an “information
request.” The information request may be made by
telephone conversation or letter. The responses to these
are expected to be short and to facilitate the review. As
each discipline finishes its particular review, it pre-
pares a review memo documenting what has been
reviewed and any deficiencies that have been found.

Inspections are part of the complete review of a
BLA/NDA. One of these is the bioresearch monitoring
inspection mentioned previously. This inspection helps
provide assurance that the review committee can rely
on the clinical data submitted to support the safety and
efficacy of the product. The other inspection is a facility
inspection in which product specialists and specialists
in good manufacturing practice visit the manufactur-
ing facilities. This inspection is aimed at assessing
whether the product is made under appropriate con-
ditions and the process for manufacture has been
validated and is being followed. All aspects of the
manufacture of the product are investigated during
this inspection. The applicant is made aware of any
significant observations at the end of the inspection.
The inspectors complete an inspection report, which
becomes part of the review of the application.

CBER/CDER often present issues raised in the
review of the application to an advisory committee.
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The use of an advisory committee allows the review
committee to bring specific questions or concerns to a
broader forum of experts. For specific questions,
expertsina particular area of concern may be appointed
to the committee to provide the best scientific advice
available. Not all BLAs/NDAs are presented at an
advisory committee. A BLA/NDA may be presented
if the product is novel, perhaps the first in its class, or
if the review committee has identified particular issues
on which they need expert input.

The review of the proposed labeling for the product
is a critical part of the review process. Every statement
made in the labeling has to be supported by data. The
ultimate goal of the review of the proposed labeling is
to determine that it clearly identifies the product and
provides adequate information to allow the safe and
appropriate use of the product. The package insert
must include all of the necessary information that will
allow the clinician to make the correct decision on the
use of the product. Patient labeling, when included,
must be both clear and accurate so that the patient will
understand how to use it properly. The review com-
mittee will work with the applicant to obtain accurate
and informative labeling.

After theinspection reports are received, the reviews
completed, and any advisory committee advice is con-
sidered, the review team makes a recommendation on
the BLA/NDA and the center decides on the appropri-
ate action. If the application is approved, the FDA
issues a letter that serves as a license (BLA) or an
approval (NDA), allowing the applicant to introduce
the product into interstate commerce. If the review,
including the inspections, has resulted in questions or
concerns, the FDA issues a “complete response letter.”
This letter explains that the application cannot be
approved and identifies all of the deficiencies that
must be addressed to put the application in condition
for approval. When the applicant responds to this
letter, the review clock and the review begin again.

In summary, the approval of biological or drug
product is based on its purity, potency, safety, and effi-
cacy. In addition, the applicant must be in compliance
with good manufacturing practice.

4.4. Postmarketing Surveillance

Following marketing approval, the FDA is respon-
sible for the review of changes to the NDA or BLA,
including manufacturing changes and new clinical
indications for the lifetime of the product. These

changes must be submitted as supplements to the BLA
or NDA. Supplements are reviewed and approved (or
not) according to the timelines described by the
Prescription Drug User Fee Program (www.fda.gov).

In addition, applicants often make a number of
commitments in the approval process, such as phase
IV clinical studies, pregnancy registries, and additional
validation studies. These studies provide additional
data to the FDA on a variety of outstanding issues
regarding product safety and efficacy. For example, a
product that was approved by accelerated approval in
which a surrogate end point was evaluated must be
studied to obtain additional clinical outcome data in a
phase IV study.

Adverse events must be reported according to 21
CFR 600.80 for biological products and 21 CFR 314.80
for drug products. Postmarketing 15-day “alertreports”
shall be submitted for adverse events that are both
serious and unexpected within 15 calendar days of
receipt of information. These are generally reported
through Medwatch for drugs and nonvaccine biologi-
cal products (www.fda.gov/medwatch/what.htm) or
the Vaccine Adverse Events Reporting System for
vaccines (www.fda.gov/cber/vaers/vaers.htm).

4.5. Compliance

Following the approval of a product, the FDA per-
forms biennial inspections to assess the firm’s compli-
ance with current good manufacturing practice (21
CFR 210, 211 and 600-680). If the inspectors observe
deviations, they will present the firm with a list of
observations (FDA Form 483). The FDA evaluates the
observations and determines whether further regula-
tory action is needed. If the deficiencies are severe, the
FDA can issue an “intent to revoke” action and if
appropriate corrections are not made, the FDA can
revoke the license (BLA). The FDA can also fine the
sponsor or seek an injunction to stop the marketing of
a product.

5. SUMMARY

The FDA regulates medical products throughout
their life cycle to help ensure the quality of the product,
the protection of human subjects in clinical trials, and
the safety and effectiveness of medical products that
are marketed. The FDA regulates these products based
on sound science, law, and public health.
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Legal Issues

PATRICIA A. KVOCHAK*
NIH Legal Advisor’s Office, Office of the General Counsel, U.S. Department of Health and Human Services, Bethesda, Maryland

A topic such as legal issues in clinical research is
expansive and cannot be fully explored in a few hours
or even a few days. An attempt has been made in writing
this chapter to focus on issues commonly encountered
by, or of concern to, investigators in the clinical research
environment. The issues include those related to (1)
informed consent for standard and research care, (2)
types of advance directives and other surrogate deci-
sion-making requirements, (3) the involvement of chil-
dren in research, (4) maintenance of adequate medical
records, (5) protection of confidentiality, (6) liability of
clinical researchers, (7) conflicts of interest, and (8)
authorship and rights in data. Although some of the
discussion focuses on laws, regulations, and/or poli-
cies applicable at federal research institutions (e.g., the
National Institutes of Health Clinical Center), the chapter
should be useful to investigators in other working
environments.

1. LEGAL ISSUES RELATED TO
INFORMED CONSENT FOR CLINICAL AND
RESEARCH CARE

Probably the predominant legal liability issue in
clinical research relates to the presence or absence of
adequate informed consent. Although today many of
us in the United States take for granted the notion that
a patient has the right to be reasonably informed and
participate in decisions regarding his or her health
care, this was not always the case. The patient’s right

*The opinions expressed herein are personal and do not reflect the
position of the National Institutes of Health or the Department of
Health and Human Services.
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to be adequately informed and to provide consent is
not universal. For example, there are countries, cul-
tures, and ethnic groups in which the physician and/
or family serve as the primary decision maker, and the
patient may or may not participate in the decision-
making process.'

The foundation for the informed consent require-
ments in the United States grew from the common law
action in battery (i.e., the right of an individual to be
protected from nonconsensual touching). Damages
were based on the occurrence of the touching without
consent, whether or not harm had resulted. Beginning
in the 1950s, courts began to treat cases based on failure
to obtain “proper consent” as negligence actions rather
than actions in battery. Use of the elements of common
law battery was strained as the focus of the courts
switched from whether there was consent to the quality
of the consent and compensation for actual injury.

Negligence is different from battery in that there
are several elements that have to be proved: (1) the
health care provider owed a duty to the patient, (2)
the duty was breached, (3) damages occurred, and
(4) the damages were caused by the breach of duty.
Courts focus on the “quality” of consent, finding
no legally effective consent unless the patient under-
stands the procedures/interventions and the risks
associated with that treatment or intervention. All
information relevant to the patient’s decision should
be disclosed.

Generally, the legal standard for consent to research is
not distinct from that required for consent to standard
care. The items required to be disclosed in a legally effective
consent to standard care are similar to those elements
required in a consent for participation in research under
Section 46.116 of Part 46 of Title 45 of the Code of Federal
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Regulations (CFR), the Department of Health and
Human Services (DHHS) human subject protection regu-
lations, and under section 50.25 of Part 50 of Title 21 of
the CFR, the Food and Drug Administration (FDA)
protection of human subjects regulations discussed in
greater detail herein.

What are the elements of informed consent? The
law has developed generally to provide for disclosure
of the following items, as applicable, when informed
consent is obtained in the standard care setting;:

Diagnosis (patient’s condition or problem)

Nature and purpose of the proposed treatment
Risks and consequences of the proposed treatment
Probability of success

Feasible alternatives

Prognosis if the proposed treatment is not given.

SRS .

By comparison, Section 46.116 of the DHHS human
subject protection regulations in 45 CFR Part 46 and
section 50.25 of the FDA human subject protection regu-
lations in 21 CFR Part 50 provide that the basic elements
of informed consent in the research setting include the
following:

1. A statement that the study involves research, an
explanation of the purposes of the research and the
expected duration of the subject’s participation, a
description of the procedures to be followed, and iden-
tification of any procedures that are experimental

2. A description of any reasonably foreseeable risks
or discomforts

3. A description of any reasonably expected benefits
to the subject or others

4. A disclosure of appropriate alternatives, if any,
that might be advantageous to the subject

5. A statement describing the extent, if any, to which
confidentiality of personally identifying records will be
maintained (and for studies to which the FDA regula-
tions apply, the statement must note the possibility that
the FDA may inspect the records)

6. For research involving more than minimal risk,
an explanation as to whether any compensation or
treatment is available if injury occurs and where further
information may be obtained

7. A contact for questions and if research-related
injury occurs

8. A statement that participation is voluntary, that
refusal to participate will not result in a penalty or loss
of benefits to which the subject is otherwise entitled,
and that the subject may withdraw at any time without
penalty or loss of benefits.

Irrespective of the elements of a standard care or
research consent, how much information needs to be
given regarding each and how should it be communi-
cated? Increasingly, concerns have been raised in the

research setting about the length of consent forms,
the necessity of discussing every risk or consequence,
the underlying science or pharmacologic action, and
so forth. Plato recognized the dilemma of the sick man
who, when speaking with his physician, only wants to
get well rather than be made a doctor.? Clearly, some
education is needed and any communication needs to
be understandable to the patient.

The most important principle is that any informa-
tion material to the decision and any reasonably fore-
seen risks need to be disclosed. In the past, the standard
for material information was material to the physician.
In recent years, the law has evolved and information
that would be material to a reasonable patient’s deci-
sion making needs to be disclosed. Practitioners need to
give careful consideration when developing informed
consent language. Often, information that would be
viewed as “obvious” to a practitioner may not be so for
the patient.

There are various approaches to the discussion of
risk in informed consent documents, particularly the
likelihood of an adverse event occurring. Some consent
forms use terms such as slight, minimal, or small risk.
Such terms, however, are subjective and may have differ-
ent meanings to different people. Although risks may
not always be numerically quantifiable (e.g., 1/100 or
4/1000), statements of risk in approximate numerical
terms are less capable of misinterpretation, in my
opinion. Of course, the subject’s ability to relate such
numerical risk to his or her own situation may not
result in a common understanding either.

In the research setting, it is important to think of
consent as a process rather than just the initial explana-
tion and execution of the consent document. Before
enrollment in research, it is helpful to send the informed
consent document out in advance to give the prospec-
tive subject time to consult with others and develop
questions. Once a subject has enrolled in research, there
is often an ongoing need to make information available
and to assess, if not document, the willingness of the
subject to continue in the research.

Who can execute a consent? A competent adult or a
legally authorized representative is required. State
laws authorize the provision of emergency care if a
patient is incompetent. The provision of other care or
interventions, particularly if research, may be legally
problematic, leading into the next topic.

2. ADVANCE DIRECTIVES/
SUBSTITUTE CONSENT

Today, it seems implicit that if an individual has the
right to consent to treatment, that same individual has
the right to refuse certain procedures or treatments.
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This view was not commonly accepted until the early
20th century. Justice Benjamin Cardozo, in a 1914
decision upholding a patient’s right to refuse surgery
(a leg amputation), held, “Every human being of
adult years and sound mind has a right to deter-
mine what shall be done with his own body.”
However, what happens when the individual lacks
the capacity to consent (or refuse). Questions arise
as to who can and will make decisions and how the
individual patient’s wishes will be taken into account.
Many are familiar with the cases of Karen Ann
Quinlan,* Nancy Cruzan,” and Terri Schiavo,® young
women who ended up in persistent vegetative states
without written advance directives. Since the Quinlan
decision in 1976, a number of courts have upheld the
right of a previously competent patient to refuse
treatment even if it is life sustaining, and courts or
state laws have authorized family members or other
designated individuals to act as surrogate decision
makers for mentally incapacitated adults. However,
the U.S. Supreme Court in Cruzan upheld Missouri’s
requirement that clear and convincing evidence of
the patient’s wishes was necessary for a surrogate
to forego or withdraw life-sustaining treatment.”
Because of the case law and related statutory devel-
opments as well as the public accounts of the inter-
family and other disagreements in the Schiavo case,
attention has been focused on the use of advance
directives, documents clearly reflecting the patient’s
wishes and/or designating a substitute decision
maker.

Congress recognized the problem in enacting the
Patient Self-Determination Act in 1990. This act
requires health care institutions that receive Medicare
or Medicaid funding to inform patients of their rights
under state law to make decisions concerning medical
care, including the right to refuse or accept care and
the right to formulate advance directives. It also
requires the health care institutions to document in
a patient’s medical record the existence or absence of
an advance directive and to provide education.

There are two general types of legally recognized
advance directives—the living will and the durable
power of attorney for health care. A hybrid form com-
bining both types of advance directives is occasionally
seen.

The living will is a document that permits an indi-
vidual to direct in writing that certain life-
sustaining measures be withheld or withdrawn if
the individual is in a “terminal condition” and does
not have the capacity to make decisions. What is
a terminal condition varies from state to state. It
generally means a condition from which there can
be no recovery and in which death is imminent (i.e.,
within six months with a reasonable degree of

medical certainty). Increasingly, states permit the
application of a living will if an individual is in a
persistent vegetative state.

A durable power of attorney for health care (also
known as a DPA or “health care proxy”) is a document
in which an individual appoints a surrogate to
make decisions in the event he or she becomes inca-
pable. The DPA may or may not contain statements
of the patient’s wishes to guide the surrogate. Some
states only allow surrogates to make decisions that
are consistent with the patient’s wishes. Others,
such as Maryland, permit a surrogate decision
maker to make decisions in the best interest of the
patient, if the wishes of the patient are unknown.

States set their own requirements regarding the
execution and implementation of advance directives:
how many witnesses, who they may be, when the
instrument becomes operative (e.g., the procedure for
certifying an individual as terminal or incapacitated),
how the instrument may be revoked or altered, what
happens if the individual is pregnant, the need for
notarization, etc.

There are some common general requirements. For
example, the advance directive must be voluntarily
executed in writing and witnessed. Regarding who
may witness an advance directive, questions will not
usually be raised if the witness is not the person
appointed substitute decision maker, related by
blood or marriage, a creditor, entitled to inherit in
the event of the individual’s death, or financially
responsible for the medical care or an employee of
such. Where such requirements exist, they have
been adapted to ensure that the individual execut-
ing an advance directive is not subject to any
coercion or duress. Lastly, states generally recognize
validly executed documents from other states where
the individuals reside.

The benefits of a DPA as opposed to those of a
living will, particularly in the research setting, are
obvious. It is operative for a mentally incapacitated
individual at any time, not just when the individual
is “terminal.” It permits a surrogate to make decisions
about any matter, not just with regard to end-of-life
decisions. A number of individuals have argued for
specificlanguage in the DPA regarding participation
in research. At the National Institutes of Health, the
Clinical Center (CC) has its own DPA form, which
provides for the appointment of a surrogate who is
authorized to provide informed consent for par-
ticipation in research and medical care while the
individual is at the NIH. (A copy of the form is
provided in the Appendix.) The NIH CC recog-
nizes other advance directives validly executed by
the patient. A DPA naming a surrogate to make medi-
cal decisions for the patient has been viewed as
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including medical research decisions. The imposition
of a legal requirement that a DPA must specify the
writer’s agreement to research participation in order for
a surrogate to agree to participation will leave many
without access to research, having never contemplated
the possibility of research participation or having failed to
address it® Some have questioned the need for such a
requirement, arguing that if a DPA authorizes a surrogate
to make life and death decisions for the patient (e.g.,
withholding or withdrawing treatment), many of
which have not been specifically contemplated or
anticipated by the patient, why is that any different than
decisions about medical research participation? Ample
mechanisms exist to protect individuals from unscrupu-
lous surrogates, in my opinion.

Researchers and institutional review boards (IRBs)
should consider, depending on the nature of the
research or the progression of the disease being studied,
whether execution of a DPA should be a requirement for
participation in research or, at a minimum, discussed. If
it is likely that a subject will lose the mental capacity to
provide ongoing consent during research participation,
execution of a DPA should be considered. Some exam-
ples of studies in which such a requirement has been
directed by IRBs include those in patients with early
Alzheimer’s disease and studies examining neurologic
sequelae of HIV / AIDS infection. Consideration can also be
given when possible severe neurologic/psychiatric side
effects may result from a drug’s introduction or
withdrawal.

Health practitioners are often concerned with the
legal liability associated with the implementation of
advance directives by health care providers. State stat-
utes generally provide for no criminal or civil liability for
a health practitioner who follows an advance directive in
good faith pursuant to reasonable medical standards. A
practitioner who fails to follow a patient’s wishes in a
validly executed document could be sued and damages
possibly awarded.

What happens when a patient has not executed an
advance directive, or the advance directive is not applicable
and the patient becomes mentally incapacitated? If the
individual previously expressed his or her wishes regard-
ing standard care, those wishes may be followed. It is
helpful if such wishes have been previously documented
in the medical record and/or witnessed. In addition, in
the absence of a DPA or judicially appointed guardian,
certain individuals are authorized by state law to give
“substituted consent” for the furnishing (as opposed to
withdrawal) of medical and dental care. These individu-
als may or may not be able to give consent to research
participation. In those instances in which an individual
may give substituted consent to research, it may only be
for certain types of research (e.g., research involving no

more than minimal risk or having the prospect of direct
benefit).

3. CHILDREN IN RESEARCH

Although children may be required to assent to
their participation in research, they cannot provide
legally valid consent. Except as permitted in the human
subject protection regulations, contained in Subpart D
of 45 CFR Part 46, a child requires the permission of both
parents or his or her legal guardian to participate in
research. A child is defined as a person who has not
attained the legal age for consent to treatments or proce-
dures involved in the research, under the applicable law
of the jurisdiction in which the research is conducted.
At the NIH CC, anyone younger than age 18 years cannot
provide legally effective consent for participation in
research, unless he or she is a parent or married.

In general, every effort should be made to obtain
the permission of both parents. Section 46.408(b) of 45
CFR provides that unless waived by the IRB, both parents
must give permission unless one parent is deceased,
unknown, incompetent, or not reasonably available,
or when only one parent has legal responsibility for the
care and custody of the child. An IRB may find that
the permission of one parent is sufficient for research
that is no greater than minimal risk or that presents
the prospect of direct benefit. Even when the permission
of only one parent is determined sufficient, it is often
helpful to have the cooperation and participation of
the other parent, or an alternative caregiver, in the event
the parent who provided permission is temporarily
or permanently unable to accompany or care for the
child. In such an instance, a temporary guardianship
could be granted by the parent to the alternative
caregiver.

Determining who has the legal authority to provide
consent in the case of a child in foster care calls for
careful investigation. States differ as to whether a foster
child may participate in research and as to who may
provide consent for a foster child to participate in research.
Generally, the state agency responsible for the placement
of the child in foster care, or a judge, will need to be
involved in the research consent process. Some states
permit the biologic parent to provide consent if parental
rights have not been formally terminated. Rarely does a
foster parent have the authority to enter the child in
research.

It is important that the individual or entity having
legal authority to provide permission for the foster
child’s participation in research be identified before
the child’s screening visit or protocol enrollment. If the
legally authorized person will not accompany the foster
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child, procedures need to be in place to procure neces-
sary consents.

What happens if parents or a guardian are unavail-
able or refuse consent? If the parents or guardian are
unavailable and have not previously consented, emer-
gency care may be provided to the child. If parents/
guardian refuse permission for a child to participate in
research, that decision governs. If parents/guardian
refuse clinically accepted care in which the benefits
outweigh the risks (e.g., refusal of consent for life-sustain-
ing blood transfusion based on religious grounds), states
will ordinarily assume their parens patriae role and
mandate treatment. This may be done either through
the involvement of child welfare authorities or by court
order.

There are instances in which minors may provide
their own consent for participation in research or for
routine medical care. Pursuant to section 406.408(c) of 45
CFR, an IRB may determine that a research protocol is
designed for conditions or for a subject population for
which parental or guardian permission is not a reason-
able requirement (e.g., neglected or abused children)
and may waive parental consent, provided an alterna-
tive mechanism for protecting the subjects is substituted.
Use of the waiver must be consistent with applicable
law.

Pursuant to state law, some minors can consent to
testing and treatment without parental consent.” The
statutes generally specify the age at which a minor
may consent and for what conditions. Lastly, a court
may hold a hearing and determine a minor to be a
“mature minor” and capable of making his or her own
decision regarding medical or research care. Such a
determination ordinarily requires clear and convincing
evidence that the minor fully understands the risks,
the nature of the treatment, and appreciates the conse-
quences of his or her actions.

4. MEDICAL/RESEARCH RECORDS

Complete and accurate medical or research records
are not only necessary to provide quality care to
patients and ensure scientific integrity and verification
but also become the most essential evidence in the
event of subsequent litigation, review, audit, or other
inquiry. For example, most litigation takes place two to
five years after an event. To accurately reconstruct what
took place, the record is most important given that
memories fade, personnel change, and so forth.

There are three basic rules of medical documenta-
tion. First, documentation should be complete. The
documentation should account for all treatment/inter-
ventions and observations. Failure to do this could

result in the level of care being misinterpreted. For
example, a patient postsurgery requires vital sign
measurements every 15 minutes. Rather than accounting
for all vital sign measurements taken, a nurse documents
only abnormal findings, although the signs were
taken every 15 minutes. A jury could infer no other
observations were made and find that the standard of
care was violated. The second basic rule of medical
documentation is that documentation should be accu-
rate. If discrepancies are found in a subsequent audit, the
correctness of other entries, even if accurate, could be
called into question. The last basic rule of documenta-
tion is that entries should be timely (i.e., made at the
time treatment is given or observation is made or as
close in time as possible). Late entries are subject to
question and may raise concern about accuracy or reason
for delay.

If an error is noted in documentation, how should it
be corrected? Entries should never be obliterated or
removed. If correction is needed, a line should be
drawn through the incorrect entry and the correct infor-
mation should be entered, initialed, and dated. If this is
not possible, the incorrect entry should be lined out, and
an explanation of the change should be written as close
as possible to the original entry, signed and dated. Cor-
rections should only be made by the original author; if
thatis not possible, a correction to the medical or research
records should only be made by a supervisor or as
otherwise provided by institutional policy.

5. CONFIDENTIALITY

5.1. Federal Privacy Act

The medical record is a confidential document and
should be treated as such. It is the responsibility of
health care professionals to safeguard patient confi-
dentiality and patient records. Under the Privacy Act, 5
USC 552a, disclosure of any personally identified
information from a patient’s medical record in a federal
facility, except to another employee who has a need to
know the information in order to perform his or her job,
may not be made without the patient’s consent, unless
one of the exceptions to the Privacy Act applies. These
exceptions to the Privacy Act are limited and rarely
apply to personally identified information. Some excep-
tions in which release may be considered include to an
individual pursuant to a showing of compelling
circumstances affecting the health or safety of any
individual, pursuant to a court order signed by a court
of competent jurisdiction, or to another government
agency for a law enforcement activity if the activity is
authorized by law and the head of the agency submits
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a written request specifying the record desired and the
law enforcement activity for which the record is
sought."

The Privacy Act applies to all federal government
records, not just medical records, that contain informa-
tion on individuals and that are filed so that the records
are retrieved by use of the person’s name or some other
personal identifier. The Privacy Act applies to personal
information stored in computers as well as paper files.
Violations of the Privacy Act, such as improper disclo-
sures or maintenance of a system of records without
proper notice, can carry both civil and criminal
penalties.

The Privacy Act is a federal statute, but many states
have adopted similar laws that govern the records of
state agencies (including state university records).

5.2. Privacy Rule (Health Insurance
Portability and Accountability Act)

The federal government published regulations,
commonly referred to as the Privacy Rule, to protect
the privacy of individually identifiable health informa-
tion, known as protected health information (PHI),
held or disclosed by a covered entity (i.e., health plans,
health care clearinghouses, and those health care pro-
viders that conduct certain financial and administrative
transactions electronically)." Although not all researchers
will have to comply with the Privacy Rule, because the
Privacy Rule regulates the use and disclosure of PHI by
covered entities, it could affect certain aspects of research.
In general, the Privacy Rule allows covered entities to dis-
close PHI with an individual’s written permission called
an “authorization.” PHI may be used and disclosed for
research without an authorization in very limited circum-
stances—that is, with a waiver issued by the IRB or privacy
board,"” when the subject of the research is deceased; when
the data are disclosed in a limited data set' and an agree-
ment is entered into between the covered entity and the
researcher regarding the ways the information will be used
and how it will be protected; or for “reviews preparatory
to research” when the researcher assures that disclosure is
solely to prepare a research protocol, no PHI will be
removed from the facility, and the PHI is necessary to the
research.

The Privacy Rule establishes minimum federal stan-
dards for protecting the privacy of PHI held by covered
entities. Covered entities that fail to comply with the
Privacy Rule may be subject to civil monetary penalties,
criminal monetary penalties, and imprisonment. Whether
a researcher must comply with the Privacy Rule is fact
sensitive and, therefore, necessitates an individualized
determination. Consultation with appropriate institutional
officials is recommended.

5.3. Certificates of Confidentiality

Section 301(d) of the Public Health Service Act, 42 USC
241(d), provides that the Secretary of the U.S. Department
of Health and Human Services may authorize persons
engaged in biomedical, behavioral, or other research to
protect the privacy of individuals who are research subjects
by withholding from all persons not connected with the
conduct of such research the names or other identifying
characteristics of such individuals."* Researchers so autho-
rized may not be compelled in any federal, state, or local
civil, criminal, administrative, legislative, or other proceed-
ings. Although the certificate may be helpful in initially
refusing to provide information in response to law enforce-
ment inquiry or subpoena, it appears that because volun-
tary disclosure by the researcher/research entity is not
precluded and research subjects may provide consent to
release of the information and the researcher even knowing
the subject was under some pressure to consent to
release is required to disclose the information, the pro-
tection afforded by certificates of confidentiality may be
overstated.

In addition to the confidentiality protections de-
scribed previously, there are also federal regulations
governing the confidentiality of alcohol and drug abuse
patient records that are maintained in connection with
any federally assisted drug abuse or alcohol program.”
Human subject protection regulations also require the
research consent to contain language as to what efforts
will be made to protect patients’ confidentiality.'® In
addition, a subject should be informed of, and consent to,
any possible access that will be given to his or her per-
sonally identified information (e.g., sharing of data
with outside collaborators or drug company sponsors
and FDA audits). The State and licensing or accredita-
tion bodies (e.g., Joint Commission on Accreditation of
Healthcare Organizations) may specify requirements
regarding the confidentiality of medical records, which
need to be observed.

What is a researcher to do? How does he or she
decide what privacy protections to apply? In general,
applicable federal law overrides state laws governing
the privacy of information. However, state laws that
offer more protection to PHI than the Privacy Rule and
state or local laws that offer more protection to human
subjects’ confidentiality will continue to apply.

6. LEGAL LIABILITY

It is a general principle that the federal govern-
ment may not be sued unless it has consented to
be sued. This principle is known as the doctrine of
sovereign immunity. The Federal Tort Claims Act
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(FTCA) (28 USC 2671 et seq.) largely eliminated the
federal government’s immunity from tort liability and
established the conditions for suits against the U.S.
government. Pursuant to the FTCA, the United States
is liable for certain torts (civil wrongs) in the same
manner and to the same extent as a private individual
under like circumstances, although the government is
not liable for punitive damages. Actions for damages
for alleged negligent or wrongful acts or omissions of
federal employees done while performing their official
duties are within the provisions of the FTCA. Section 224
of the Public Health Service Act, 42 USC 233, generally
provides that the FTCA is the exclusive remedy available
to an individual injured as the result of negligence by an
officer or employee of the Public Health Service while
providing health care (including the conduct of clinical
studies) within the scope of his or her employment. These
provisions operate to limit the naming of individuals
who work at NIH specifically as defendants in lawsuits
in their personal capacities and require that the United
States be substituted as a party.

To file suit against the government, an individual
must first exhaust administrative remedies. A claim,
involving an NIH employee, must be filed with the
PHS Claims Office within two years of when the inci-
dent occurred and specify the amount of the dam-
ages sought. An individual may not file a case in
federal court until the claim has been denied
administratively.”

The federal government self-insures. Professional
liability insurance, therefore, is not maintained for
federal employees. Clinical researchers at NIH are
subject to actions for negligence or malpractice with
less frequency than health professionals not involved
in research. The types of claims filed most commonly
involve allegations of error or mistake in treatment or
diagnosis or defects in informed consent. Health pro-
fessionals, who are not federal employees or volun-
teers, who practice at the NIH CC are required to be
insured and to maintain professional liability insur-
ance with designated coverage amounts. This is not
unlike what investigators not covered by institutional
liability policies must do.

Drug and technology development companies, as
well as other entities, often ask investigators interested
in receiving materials or doing collaborative studies
with them to provide an assurance that the govern-
ment will indemnify them for any costs in the event
something goes wrong. Absent express statutory
authority, the federal government (or its employees on
its behalf) may not enter into an agreement to indem-
nify where the amount of the government’s liability is
indefinite, indeterminate, or potentially unlimited.
Similar restrictions apply to investigators at a num-

ber of state universities and other governmental
agencies.

Investigators may consider purchasing project casu-
alty or liability insurance to cover the costs associated
with any clinical trial mishap. Because of the possible
latency of adverse events, professional liability “tail
coverage” is also advisable if a researcher changes
insurance carriers and does not have protection for
prior acts. It is possible that drug companies will agree
to offer coverage to research subjects who are injured
owing to participation in clinical trials of their prod-
ucts, particularly in early phases of study. Researchers
should consider the options to maximize their own
protection and that of their subjects.

7. CONFLICT OF INTEREST

This subject has become increasingly important to
the research enterprise to protect the integrity of
research results and to eliminate questions of bias
because of financial conflicts of interest. Pursuant to
criminal statutes and implementing regulations, federal
employees are prohibited from participating in an offi-
cial capacity in matters affecting their own financial
interests or the financial interests of other specified
persons (spouse and dependent children) or organiza-
tions (trusts and partnerships).”® If the interest is dis-
closed and it is determined to be not so substantial as
to be deemed likely to affect the integrity of the services
provided by the employee, a waiver may be granted."
If not, disqualification may be required. In a limited
number of cases, divestiture of the financial interest
may be required.

Conflicts of interest can raise concerns in a variety of
circumstances. For example, in the procurement/
acquisition situation, a requester may not have a financial
interest in a manufacturer or vendor if purchasing prod-
ucts from that vendor or manufacturer. If an individual
is evaluating competing products, the individual should
not have a financial interest in any product under
consideration.

In addition to the possible conflict of interest caused
by remuneration from an outside activity (e.g., consult-
ing), an NIH employee should keep a few other things
in mind. Any professional outside activity needs to be
approved and cannot involve the use of government
time or resources. In evaluating whether an outside
activity should be approved, the reviewer must
consider whether the activity will interfere with
NIH responsibilities. The reviewer must also consider
whether the activity will result in the employee taking
a position contrary to the government or result in the
representation of the organization to the government.
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These circumstances often arise when the activity
involves serving as an officer of an organization/entity
or on its board of directors. Representation of an organi-
zation by a government employee back to the govern-
ment is prohibited by 18 USC 203 and 205.

If engaged in an outside clinical practice, NIH
employees must arrange for patient coverage during
their NIH hours and may neither refer their outside
practice patients to NIH nor refer NIH patients to their
outside practices. The latter is prohibited by one of the
standards of conduct applicable to federal employees
(i.e., a government employee may not use his or her
public office for private gain).”’

To avoid a conflict of interest, the standards of conduct
for federal employees set strict limits on the receipt of
gifts. An NIH employee may not solicit a gift. He or
she may not receive a gift valued at more than $20
(market value) per occasion nor receive gifts valued at
more than $50 per year from a “prohibited source.”*'
A prohibited source is considered to be any individual
or entity having official dealings or seeking official
action with the employee’s agency. To avoid the appear-
ance of a conflict of interest, the receipt of gifts is
discouraged regardless of their value.

Investigators not employed at NIH are subject to the
conflict of interest policies of their employing institutions.
Historically, institutions that received PHS funds were
required to establish safeguards to prevent employees
or consultants from using their positions for purposes
that gave the appearance of being or were motivated
by a desire for financial gain for themselves or others
such as those with whom they have family, business, or
other ties. Section 493A of the Public Health Service Act,
added by Public Law 103-43, mandated regulations
defining and setting standards for the management of
financial interests that will, or may be reasonably
expected to, bias a clinical research project to evaluate the
safety or effectiveness of a drug, medical device, or treat-
ment. Regulations were developed for PHS grantees
with the following goals in mind: (1) to ensure the
objectivity of research, (2) to meet the statutory require-
ments, (3) to minimize burdens on institutions, and (4)
to avoid unnecessary restrictions on technology.

The regulations can be found in 42 CFR Part 50,
Subpart F, for grants and cooperative agreements and in
45 CFR Part 94 for research contracts. The National
Science Foundation has similar provisions.” The regula-
tions apply to all applicants for PHS research funding.
The regulations require that a grantee institution, before
any expenditure of grant funds, certify that no conflict-
ing interests exist or that conflicts have been resolved
that could directly and significantly affect the design,
conduct, or reporting of proposed PHS-funded research.
Principal investigators and any other persons responsi-

ble for the design, conduct, or reporting of research
must disclose significant financial interests (including
those of the spouse and dependent children) to the
designated institution official by the time an application
is submitted to PHS. Significant financial interest is
defined in the regulations in 42 CFR 50.603 and 45 CFR
94.3. Institutions may resolve conflicts of interest in a
variety of ways, including, but not limited to, (1) public
disclosure, (2) monitoring of research by independent
reviewers, (3) disqualifying the investigator, (4) modify-
ing the research plan, or (5) requiring the investigator to
sever the relationships creating the actual or potential
conflict.

Although much of the focus on conflict of interest
has centered on the possibility of personal or family
financial gain, other circumstances, such as personal rela-
tionships, academic rivalries, and the need for professional
advancement, may pose conflicts of interest. Drug
company sponsors may wish to control the public’s access
to information to enhance a company’s position. To
preserve public trustand confidence in research, research-
ers and research institutions must be vigilant in avoiding
conflicts or the appearance of conflicts of interest.”

8. AUTHORSHIP/RIGHTS IN DATA

Authorship questions are ordinarily resolved by the
primary author and the research group. Although
there are no specific legal requirements governing who
may or may not claim authorship of a scientific article,
professional standards, such as those established by the
International Committee of Medical Journal Editors, require
that the designation of authorship should be based on a
substantial contribution to (1) the conceptualization,
design, analysis, and/or interpretation of the research
study; (2) drafting or critically revising the article; and
(3) final approval of the version to be published.** Authors
must also be willing to take responsibility for the content
and defense of the study.” Lesser contributions should
be handled through acknowledgments.

Data management, including the decision to publish,
is the responsibility of the principal investigator. Research
data and supporting materials, such as unique reagents,
of NIH investigators/employees belong to NIH and
should be maintained in the laboratory in which they are
developed. Ownership of data, in this case by NIH, gener-
ally carries with it the right to decide when and how to
disclose it and how to control its use. Departing NIH
investigators, with approval, may take copies of labora-
tory notebooks and other materials for further work.
Certain restrictions related to patient privacy, prepublica-
tion review, and intellectual property may apply to the
copying and sharing of clinical and other research data.
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Other institutions may have similar or distinct rules. It is
critical that investigators understand the policies of their
institutions and that collaborators discuss any issues in
advance and during the project.

NIH investigators may receive requests for research
data or records pursuant to the Freedom of Information
Act (FOIA)® or legal process such as subpoena or court
order. FOIA operates generally to make government
records available to the public subject to a number of
exceptions. Nongovernmental trade secrets or proprie-
tary information and personal private information in
government records are ordinarily protected from
public release.”” If the information is contained in a
Privacy Act system of records (i.e., retrieved by personal
identifier such as a subject’s name), the person whose
file it is may authorize release of the information. Ordi-
narily, records with personal identifiers are not released
without the subject’s consent. NIH investigators receiv-
ing requests for data or records should consult with the
appropriate records officials before any release.

If NIH sponsors extramural research, who owns the
data? Ownership of data depends on the funding mecha-
nism and the terms of the award. Generally, for grants, the
grantee owns the data in the absence of a specific grant
condition to the contrary. In the case of contracts and
cooperative agreements, ownership of data is dependent
on the terms of the award. Ownership of data does not
preclude access to the data by NIH.* In addition, whether
an extramural investigator has an ownership interest in
the data depends on the policy of his or her employing
institution.
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A PPENDTIZX

NIH Advance Directive for Health Care
and Medical Research Participation

Instructions

The NIH is committed to respecting your health
care and medical research participation wishes. As
long as you are able to make decisions for yourself, we
will determine what you want by speaking with you.
However, it is possible that you may lose the ability to
make your own decisions. At that point, it could be
difficult for us to determine what kind of care you
want. The NIH advance directive addresses this diffi-
culty by allowing you to indicate in advance your health
care and medical research wishes. This form goes into
effect only if you lose the ability to make your own
decisions. If you are completing this form, and have a
non-NIH advance directive that you would like to
remain in effect during your stay at the NIH, a copy of
the non-NIH advance directive must be attached to this
form.

The NIH advance directive is designed for use at
the NIH Clinical Center. In addition, it can provide
evidence of your wishes outside the Clinical Center.
You can change this form at any time. You may fill out as
much or as little as you want. This form must be signed
and witnessed. You should keep the gold copy and give
the pink copy to the person you name in part 1, if any.
You should then give the remaining copies to your nurse
or doctor. If you have any questions, or would like
additional information, please speak with the members
of your medical team, or contact the Department of
Clinical Bioethics (301-496-2429).

PART 1: Your Choice for a Substitute Decision Maker:
This section is similar to a durable power of attorney
(DPA) for health care. It allows you to name someone to
make medical research and health care decisions for you
if you ever become unable to make these decisions for
yourself. To ensure that the person you name can make
the decisions you want, you should discuss your health
care and medical research wishes with the person you
name.

PART 2: Your Wishes About Medical Research Participa-
tion: This section allows you to indicate any wishes

you have about your medical research participation in
the event you become unable to make your own deci-
sions. Some issues you may want to consider are listed
below. You should discuss your medical research wishes
with your research team.

PART 3: Your Wishes for Health Care: This section is
similar to a living will. It allows you to indicate any
wishes you have for your health care in the event you
become unable to make your own decisions. Some
issues you may want to consider are listed below. You
should discuss your health care wishes with the doctor
taking care of you.

Issues for Consideration and Discussion

Think about the things that are most important to
you (your core values). Use these core values to decide
which treatments you would or wouldn’t want, and
what types of research, if any, that you would be willing
to participate in, if you lost the ability to make your
own decisions. For instance, some people value certain
abilities (such as the ability to communicate) so much
that they would not want to be kept alive if they lost
these abilities. In contrast, some people value life itself
so much that they would want treatments to keep
them alive no matter what their circumstances. Below
are some additional issues that you may want to con-
sider in thinking about, and discussing, your prefer-
ences with your doctor, substitute decision maker, and
family.

Medical Conditions Relevant to
End-of-Life Decision Making

Terminal condition: A medical condition from which, in
the opinion of the patient’s doctors, there is no
reasonable chance of recovery and the use of life-
sustaining treatments would only prolong the dying
process.

Permanent coma: A complete loss of consciousness that
the patient’s doctors believe is not reversible.
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Loss of the capacity for communication: The inability to
communicate and interact with others.

Loss of the capacity for self care: The inability to perform
the activities of daily living, such as bathing, eating,
and dressing, without substantial assistance from
others.

Intractable pain: Persistent and significant pain that
continues despite maximum pain relief efforts.

Treatment Options

Emergency resuscitation: The attempt to restart a
person’s breathing and/or heartbeat. Resuscitation
efforts include cardiopulmonary resuscitation (CPR),
which involves pushing on the patient’s chest or
inserting a breathing tube in the patient’s throat.
Resuscitation efforts may also include the use of
drugs or electric shock.

Do Not Resuscitate (DNR) order: When patients do not
want emergency resuscitation attempted in the
event their breathing or heart stops, instructions are
written not to attempt resuscitation. This is called a
DNR order.

Ventilatory support: A ventilator is a machine that helps
patients breathe when their lungs fail. Ventilator

support involves a breathing tube being placed in
the patient’s throat.

Artificial nutrition and hydration: Nourishment and
fluids provided by tubes into the stomach or veins
or by other artificial means.

Comfort measures: Treatments, such as pain killers, that
are intended to keep patients comfortable.

Kinds of Research

Research with the potential for direct medical benefit:
Research that offers the chance of improving the
subject’s medical condition.

Research with no potential for direct medical benefit:
Research that does not offer the chance of improving
the subject’s medical condition, but will help doctors
learn more about the disease under study and thus
may help others with that disease.

In general, clinical research is divided into two
categories of risk: minimal risk and greater than
minimal risk of harm. Minimal risk means that the
likelihood and degree of harm that you might
experience in the research are no greater than those
encountered in everyday life such as routine physical
examinations and blood tests.
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NIH Advance
MEDICAL RECORD Directive for Health Care

and Medical Research Participation

PART 1: Your Choice for a Substitute Decision Maker

| authorize the person(s) named below to make decisions for me concerning my health care and participation in medical
research in the event that | become unable to make these decisions for myself:

Primary Substitute Decision Maker Alternate (Used if Primary Substitute Decision Maker is Unavailable)
Name: Name:

Address: Address:

Telephone # Telephone #

PART 2: Your Wishes About Medical Research Participation

A. If you lose the ability to make decisions, you may continue in your present study or be enrolled in a new study if your
substitute decision maker agrees. You may also initial the following statements that reflect your wishes.
If | lose the ability to make my own decisions:
___ 1 do NOT want to participate in any medical research.
__lam willing to participate in medical research that might help me.
__lam willing to participate in medical research that will not help me medically, but might help others and
involves minimal risk of harm to me.
__lam willing to participate in medical research that will not help me medically, but might help others and
involves greater than minimal risk of harm to me.

B. You can use this space to indicate any values, goals, or limitations you would like to guide your participation in
medical research. For more space use the NIH-200-1 Continuation form.

PART 3: Your Wishes for Health Care

A. You may initial the statements below that reflect your wishes. Your doctors can then make medical decisions for
you based on your wishes and specific situation. If you have any questions about the situations you might face in
the future, please speak with your medical team.

_ I want all effective treatments for keeping me alive, no matter what my condition.
OR

| do NOT want life-sustaining treatments if:

_ I have a condition that cannot be cured and will soon lead to my death, and life-sustaining treatment will
only prolong the process of dying.

_ lam in a permanent coma.

_ I am awake, but have permanently lost the ability to communicate and interact with others.

B. You can use this space to indicate any values, goals, or limitations you would like to guide your health care.
For more space use the NIH-200-1 Continuation form.

Patient Signature Witness Signature

Print Name Date Print Name Date

Patient Identification
NIH Advance Directive for Health Care and Medical
Research Participation
NIH-200 (10-00)
P.A. 09-25-0099
File in Section 4: Advance Directives
WHITE-Medical Record GOLD-Patient PINK-Substitute Decision Maker GREEN-CCBioethics(1C118)
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The personal integrity of the physician is a para-
mount concern of society that dates back to the begin-
ning of written history. The Hippocratic Oath is one of
the earliest examples of an attempt to define commu-
nity standards of behavior and promote such integrity.
Because clinical research involves a somewhat differ-
ent relationship between investigators (many of whom
are not physicians) and patients, it has been necessary
to develop a new set of community standards to assure
the integrity of the clinical research process. One set of
ethical standards relates to the need to protect human
subjects involved in clinical research. Dr. Grady’s
chapter on this subject in this volume very amply and
expertly covers this aspect of the ethics of clinical
research. Another concern relates to the way in which
real or perceived conflicts of interest may affect the
integrity of clinical research. This subject has become
a very active area of scrutiny in both the public and
the private sectors. This chapter addresses the concept
broadly and also describes the efforts taken by the
National Institutes of Health (NIH) to prevent conflicts
of interest by investigators involved in clinical
research.

Emanuel' has described the three primary interests
of a physician as (1) promoting patients” well-being
and health, (2) advancing biomedical knowledge
through research, and (3) training future physicians
and other health care professional. A conflict of in-
terest occurs when other interests that the physician
may have undermine, or appears to undermine, his or
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her conduct in meeting those goals. Such interests
may call into question the validity of the research
process or put patients at unnecessary risk. The con-
flicts of interest may result in inappropriate acts of
commission. The physician may have a financial inter-
est in a company or other incentive that motivates a
study that is costly to society or puts subjects at risk
or affects the interpretation or reporting of data. Even
the appearance of such a conflict, without intent on
the part of the investigator, is corrosive to the integrity
of clinical investigation. The investigator may commit
acts of omission if it is in his or her interest to do less,
such as failing to report adverse events or investigate
potential complications occurring in a clinical study.
Thus, it is clear that given the vulnerability of human
subjects and the fragility of the clinical research
enterprise, it is essential for the clinical investigator
to avoid conflicts of interest, real or perceived, in pro-
tocols in which the investigator is responsible or plays
a role.

Although most clinical investigators will deny vehe-
mently that their financial interests would affect their
research and clinical activities, studies have shown
that interactions with pharmaceutical firms can have
an affect on decision making by physicians.>* Those
who were receiving remuneration of some kind from
pharmaceutical firms were more likely to support the
safety of the drugs of those companies, and we can
presume that research activities would be similarly
affected.
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Pharmaceutical and biotechnology companies are
frequent supporters of clinical studies. There is no evi-
dence to suggest that the quality of these studies is less
rigorous than studies supported by nonprofit organi-
zation. However, Bekelman and colleagues* reviewed
systematically the results of studies reported in the
literature in which there was pharmaceutical support.
They found that there was a statistically significant
association between pharmaceutical industry support
and positive results for the agent produced by the
industry (odds ratio, 3.60; 95% confidence interval,
2.63-4.91; Fig. 11-1). In another review of 136 random-
ized studies that focused on the treatment of multiple
myeloma, when studies were sponsored by a drug
company, positive results for a new treatment were
reported in 74% of the studies compared to 47% for
those not sponsored by a drug company.® It is likely
that these data indicate a bias in favoring reports that
are positive when the sponsor benefits financially;
more negative reports may appear when the sponsor
has no financial ties to the study.

Another kind of conflict that may undermine the
credibility of clinical researchers has been highlighted
in a series of articles in the New York Times and else-
where.®” Agents that give financial advice to investors
have been turning increasingly more frequently to
physicians and clinical investigators to seek their opin-
ions about the likelihood that new drugs and devices
will be marketable. Large financial premiums are paid
to hear “thumbs up” or “thumbs down” from informed
clinical investigators, raising the possibility (or the
appearance) that the integrity of clinical trials informa-
tion could be violated by scientists wanting to continue
to receive large payments for their advice. Clinical

Does Not Favor  Conclusion Favor

Source Type of Studies Industry Industry
Davidson, 1986 RCT —e
Djuicegovic et al, 2000 RCT ——
Yaphe et al, 2001 RCT ——
Kjaargard and Als-Nelsen, 2002 RCT ®
Friedberg et al, 1999 Economic Analyses —1T—®

Cho and Bero, 1996
Tumer and Spillch, 1997

Swaen and Meijers, 1989

Original Research

Original Research
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Overall -0

e —
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RCT indicates randomized controlled trial. Error bars indicate 95% confidence intervals.

FIGURE 11-1 Relation between industry sponsorship and study
outcome in original research studies. RCT, randomized controlled
trial. Error bars indicate 95% confidence intervals. From Bekelman
JE, LiY, Gross CP. Scope and impact of financial conflicts of interest
in biomedical research. A systematic review. JAMA 2003;289:
454-465.

investigators who are actively involved in research
protocols are well-advised to avoid such
consultations.

Another area of concern is in the reporting and
reviewing of results of clinical trials in the literature
and in oral presentations. Investigators who have a
financial or other interest in companies that may benefit
from their published research or written evaluation
of drugs or devices must realize that their credibility
may be questioned based on conflict of interest.
Respectable journals have attempted to manage this
problem by reporting that authors have such conflicts,
a process known as disclosure, but this does not elimi-
nate the conflict and leaves the critical reader in a
quandary as to whether to trust the research results.
The Accreditation Council for Continuing Medical
Education (ACCME) has taken a tough stand on
this issue concerning ACCME-accredited training
activities, requiring no conflict rather than just
disclosure.®

Three general approaches have been advocated for
how professional societies and other venues of con-
tinuing medical education can approach conflicts of
interest. As noted, (1) one may ask investigators to
disclose any interest; (2) if conflicts exist, they can be
managed in a variety of ways but not eliminated; and
(3) they can be prohibited. Many professional organi-
zations have developed guidelines utilizing all three
of these approaches. Clearly, the avoidance of conflicts
or appearance of conflict is the most straightforward
approach. Based on federal government ethics laws
and regulations, including a conflict of interest regula-
tion issued in August 2005, the NIH has attempted,
insofar as is possible, to eliminate conflicts of interest
for clinical researchers. Although this approach may
not be ideal for clinical researchers who are not gov-
ernment employees, it sets a high standard that could
be emulated by clinical researchers elsewhere who
seek to avoid any appearance of conflict.

1. PREVENTING CONFLICT OF INTEREST
IN CLINICAL RESEARCH IN THE NIH
INTRAMURAL RESEARCH PROGRAM

The bedrock of the new NIH conflict of interest
regulation is that no NIH employee may consult for
remuneration with a significantly affected organiza-
tion, including pharmaceutical companies, biotechnol-
ogy firms, health services organizations, or agents of
such organizations (see Appendix). This eliminates the
major concern that an NIH investigator will appear to
be “serving two masters”—that is, receiving payments
from a company whose product is the subject of
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government-supported clinical research. In addition,
stockholdings or other equity or leadership positions
for the investigator or his or her immediate family in
such companies are not allowed. Every clinical inves-
tigator who is named on the cover sheet for a clinical
protocol must report any holdings in significantly
affected organizations. If any such organizations have
a financial interest in a product under study in a pro-
tocol in which the investigator is involved, the inves-
tigator is encouraged to divest the holding. Although
the government rule sets a de minimis of $15,000 for
divestiture, NIH guide points out that the investigator
with such stock holdings should be aware of the
appearance of conflict that results from having such
stock.

Every principal investigator on a protocol is respon-
sible for informing all investigators on their protocols
about the current intramural “Guide to Preventing
Conflicts of Interest in Human Subjects Research at the
NIH" (see Appendix). This document defines why this
guide is needed and the kinds of conflicts that are of
concern to the NIH. It further gives examples of con-
flicts, financial and otherwise, that are prohibited. It
should be emphasized that these specific prohibitions
pertain to the research performed under the specific
clinical protocol in question and covers both clinical
investigators and institutional review board (IRB)
members. Once conflicts are eliminated, the protocol
can proceed to the IRB. We trust that outside collabo-
rating investigators who are not NIH employees will
abide by these same requirements.

Section V of the guide deals with an important issue
for intramural scientists at the NIH. It is the intramural
investigator’s legal responsibility under the Federal
Technology Transfer Act to report new discoveries.
The NIH may decide to pursue patent protection for
these observations. Clinical research projects may very
well be based on these observations. Investigators who
have made such discoveries are not prohibited from
participating in such studies. However, there needs to
be full disclosure to the IRB and to the patients who
participate that both the NIH and NIH investigators
may receive royalties as a result of some kinds of clini-
cal research. Additional oversight, including review of
the results by the institute clinical director and a data
and safety monitoring committee, is also required.

2. PREVENTING CONFLICT OF INTEREST
BY MEMBERS OF INSTITUTIONAL
REVIEW BOARDS

Members of IRBs and DSMBs are also expected
to avoid conflicts of interest in their deliberations. At
the beginning of discussion of each protocol, the chair
asks any members who are in conflict to leave the
room. To ensure that each member understands the
kinds of interests that are considered in conflict, each
member is given a copy of the “Guide to Preventing
Conflict of Interest in Human Subjects Research at the
NIH.”

The pursuit of ethical clinical studies is one of the
most important tasks for clinical investigators in the
NIH intramural program and elsewhere. No one
wishes to make this task more difficult than it already
is. However, there must be assurance that there is no
real or perceived conflict in our endeavors, and both
the federal regulations governing conflict of interest
and the “Guide to Preventing Conflict of Interest in
Human Subjects Research at the NIH” will help to
avoid such a situation.
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A PPENDTIZX

A Guide to Preventing Financial and
Non-financial Conflicts of Interest in
Human Subjects Research at NIH

Avoiding financial and other conflicts of interests is
important for NIH, where the trust and protection of
research subjects is vital to our mission to improve the
public health. The number and complexity of laws and
regulations in this area makes it difficult to know when
there is a problem and what to do. This guide is
intended to assist clinical investigators and NIH IRB
members in avoiding real or perceived financial and
non-financial conflicts of interest.

I. WHAT ARE A CLINICAL
INVESTIGATOR’S POTENTIAL
CONFLICTS OF INTEREST?

All clinical investigators have primary obligations.
These include obtaining knowledge that will promote
health and health care and helping ensure the safety
and health of research participants. Clinical investiga-
tors may also have other, personal or secondary inter-
ests, which could include teaching trainees, supporting
a family, and earning income. These secondary inter-
ests are not, themselves, unethical, but in some circum-
stances they have the potential to compromise, or
appear to compromise, the judgment of clinical
researchers regarding their primary obligations. When
these secondary interests compromise judgment, or
appear to do so, there is a conflict between the second-
ary and primary interests.

This guide provides information to prevent finan-
cial and other conflict, thereby helping to ensure
both the integrity of our research and the safety of
participants.

II. TO WHOM DOES THE GUIDE APPLY?

The restrictions discussed in this guide are based on
the laws that apply to NIH employees.' Thus, all NTH
employees who are listed as investigators® on the front
sheet of a protocol because they substantively partici-
pate in the development, conduct, or analysis of
clinical research protocols (both diagnostic and thera-
peutic) must adhere to the rules described below.
These rules also apply to NIH employees who serve
on NIH Institutional Review Boards (IRBs) and Data
Safety and Monitoring Boards (DSMBs). It is expected
that non-employees who serve as investigators and
IRB and DSMB members will review this guide and
adhere to rules set out to the extent practical. These
non-employees should be mindful of real and poten-
tial conflicts and discuss such conflicts with the proto-
col’s PL

ITI. EXAMPLES OF INVESTIGATOR AND
IRB AND DSMB MEMBER FINANCIAL
CONFLICTS OF INTEREST

As noted when applicable, some of these examples
of financial conflicts of interest are prohibited by regu-

'NIH employees are those NIH staff with an appointment to the
federal government pursuant to, for example, Title 5, 38 or 42, or the
Commission Corps, and may include some fellows. Some IPA per-
sonnel may have federal government appointments as well.

’Investigators are those NIH employees who occupy the follow-
ing positions: Principal Investigator; Co-Principal Investigator;
Associate Investigator; Medical Advisory Investigator; and Research
Contacts.
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lation for NIH employees. We list them, however, as
guidance for non-employee investigators and IRB and
DSMB members who are reviewing this guide. It
should be noted that in addition to his or her own
financial interests and outside interests, an NIH
employee’s financial interests also include the financial
interests of others, such as his or her spouse, depen-
dent children, or household members. Examples of
such interests are:

® Serving as a director, officer or other decision-
maker for a commercial sponsor of the human
subjects research (prohibited activity for NIH
employees);

* Holding stock or stock options in a commercial
sponsor of the human subjects research (unless
below the applicable de minimis amount or held
within a diversified, independently managed mutual
fund);

® Receiving compensation for service as consultant
or advisor to a commercial sponsor of the human
subjects research (excluding expenses) (prohibited
activity for NIH employees);

® Receiving honoraria from a commercial sponsor of
the human subjects research (prohibited activity for
NIH employees);

* Personally accepting payment from the human
subjects research sponsor for non-research travel or
other gifts (for NIH employees, government receipt
of in-kind, research-related travel is not included
and other exceptions may apply);

¢ Obtaining royalties or being personally named as an
inventor on patents (or invention reports) for the
product(s) being evaluated in the human subjects
research or products that could benefit from the
human subjects research (special rules apply in this
case when NIH holds the patent — see Section VII
below);

® Receiving payments based on the research recruit-
ment or outcomes (prohibited activity for NIH
employees);

* Having other personal or outside relationships
with the commercial sponsor of the human sub-
jects research (prohibited activity for NIH
employees);

* Having financial interest above the applicable de
minimis in companies with similar products
known to the investigator to be competing with the
product under study (prohibited activity for NIH
employees); or

* Participating in an IRB or DSMB decision that
has the potential to affect your spouse’s employer
(prohibited activity for NIH employees).

IV. EXAMPLES OF NON-FINANCIAL
REAL OR APPARENT CONFLICTS
OF INTEREST FOR IRB AND DSMB
MEMBERS

* Voting on a protocol when a member of the IRB is
the protocol’s Principal Investigator, Associate
Investigator or study coordinator;

e Voting on a protocol when a member of the IRB or
DSMB is a spouse, child, household member or any
other individual with whom the protocol’s Principal
Investigator, Associate Investigator or study
coordinator has a close personal relationship’; or

* Voting on a protocol when the protocol’s Principal
Investigator is the IRB member’s supervisor (up the
chain of command to the Clinical Director).

V. NIH’S SYSTEM TO ASSIST IN
IDENTIFYING AND PREVENTING
FINANCIAL CONFLICTS FOR
INVESTIGATORS IN CLINICAL
RESEARCH

The Principal Investigator is responsible for assur-
ing that each investigator listed on the protocol front
sheet receives a copy of this guide. The guide should
be distributed to any new investigators added to a
protocol while the protocol is active.

a. New Protocols

At the earliest point possible, the PI is responsible
for providing his or her IC Deputy Ethics Counselor
(DEC) with a list of all investigators. The Protocol COI
Statement (see Appendix I) or an electronic equivalent
should be used to provide this information. This sub-
mission date will be noted on the form 1195.

Upon receipt of the Protocol COI Statement, the IC
DEC will verify that all investigators who are employ-
ees have a form 716/717 on file and that the personal
investment information on the form 716/717 is current
as of the date on the Protocol COI Statement. The IC
DEC will then review file copies of each PI's and Al’s
716 or 717 forms that enumerate stock holdings in all
organizations that are significantly affected by the NIH
(referred to as “SAQOs”).

*The IRB or DSMB member determines, in his/her own opinion,
whether a close personal relationship with the protocol’s Principal
Investigator or another member of the research team exists. If such
a determination is made, the IRB or DSMB member shall disqualify
him or herself from the protocol to avoid any appearance of bias.
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For each protocol, the DEC will provide the PI with
an anonymous list of Als” holdings in SAOs reported
on these forms so the PI can determine if any pose a
conflict of interest for the protocol in question. Any
investigator who has a potential conflict will be con-
tacted by his or her DEC to determine how to resolve
any actual or apparent conflict. The employee’s super-
visor and/or the Clinical Director will be consulted as
necessary if a conflict exists. The conflicts review will
occur in parallel to the IRB submission process.

At the completion of the conflicts review, the IC
DEC will return a signed copy of the Protocol COI
Statement to the PI. The PI will then note the date of
DEC clearance on the Form 1195 and ensure that the
Protocol COI Statement is included in the protocol
packet.

The DEC clearance form will become part of the
protocol packet forwarded to the IRB Chair for final
approval. The IRB chair may not provide final approval
by signing a protocol until the completed Protocol COI
Statement is included in the protocol packet.

b. Continuing Review

A COI analysis will take place at the time of con-
tinuing review using the same process as described
above. The Protocol COI Statement will be used for
this process. For the conflicts analysis, the addition of
new investigators, any changes related to the use of
commercial products or any change to an IND/IDE
will be evaluated by the IC DEC.

c. Amendment

A COI analysis will take place for amendments
involving the addition of investigators to a protocol,
any changes related to the use of commercial products
or any change to an IND/IDE. The Protocol COI State-
ment will be used for this process following the pro-
cedure above.

Although government-wide regulations allow NIH
employees to hold de minimis amounts of publicly-
traded stock without triggering conflict of interest
restrictions, there may be other factors to consider with
respect to stock ownership. For example, new NIH
policy will require that the informed consent docu-
ment signed by protocol participants contain a state-
ment that one or more investigators own a de minimis
amount of stock in the company that makes the product
being tested in the protocol. Also, if a publication
should result from the protocol, most journals require
the authors to disclose individual financial holdings
within the text of the published paper. Such disclo-
sures could raise at least the appearance of the conflict

of interest. Thus, all investigators should consider
these outside factors when making personal financial
investments.

VI. IRB AND DSMB CLEARANCE
FOR COI

* Before beginning protocol review activities, the
Chair asks whether any member is aware of any real
or apparent conflict of interest. The response of an
individual who has a conflict of interest is noted in
the minutes. No IRB or DSMB may have a member
participate in the initial or continuing review of any
project in which the member has a conflicting
interest, except to provide information requested by
the IRB or DSMB.

e When the Principal Investigator or Associate
Investigator is the Institute Director, or Scientific
Director, the protocol will be reviewed by an IRB not
affiliated with that institute.

* When the Principal Investigator is the Clinical
Director (CD) it shall be the prerogative of an IRB
either to review such protocols or refer them to
another Institute’s IRB. IRBs reviewing protocols in
which their CD is the PI must have a majority of
members who are not employed by the CD’s Institute
otherwise any alternative plan must have prior
approval by the Director, CC, and the Deputy
Director for Intramural Research.

VII. NIH INTELLECTUAL PROPERTY
AND ROYALTIES

In some instances, NIH clinical research protocols
will evaluate or potentially advance product(s) in
which NIH (i.e., the government) owns patents or has
received invention reports. In such cases:

¢ An NIH investigator may participate in the clinical
trial, even if the investigator is listed on the patent
or invention report and/or may receive royalty
payments from the NIH for the product(s) being
tested.

* When such an investigator participates in a trial,
there should be full disclosure of the relationship to
the IRB and to the research subjects (i.e., information
should appear in the consent form) with review and
approval by the IRB.

¢ In the case of continuing review of current protocols
where NIH has an intellectual property interest in
the invention, investigators should provide a new
human subjects consent form or correspondence
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outlining the relationship, for review and approval ¢ These relationships must be reported to the DDIR as
by the IRB. part of the quarterly report, without reference to

* Anindependent entity, such asa DSMB, must review specific individuals, but should not impede the
the results of all such human subjects research. pursuit of the trial.

PROTOCOL CONFLICT OF INTEREST STATEMENT
(Appendix 1)

Date of Memo: Date Received by Ethics Office

Date of IRB Meeting:

Date Protocol Expires: __ New Protocol (attach précis)
__ Continuing Review

To: ___ Amendment

L.C. Deputy Ethics Counselor
From:

Principal Investigator
CC:
Re: Documentation of Discussion of Conflict of Interests with P.I.

Protocol #:

Type of Protocol:

Title:

Principal Investigator’s IC:
Responsible IRB:

Product(s) made by commercial entity that is the subject of the study:

Manufacturer of study product(s) (drug or device):

IND/IDE # (if applicable):

IND/IDE Holder (if applicable):

Do you know of competitors for study drug or device manufacturer(s) for purposes related to this protocol?
Key words as per 1195:

Accountable Investigator:
Medical Advisory Investigator:
Research Contact:

Lead Associate Investigator:
List of Associate Investigators:

Name of Investigator NIH Employee’s Institute or Non-NIH Affiliation
No conflicts identified Conflicts if identified are resolved.
Explain:

Deputy Ethics Counselor for IC of P.I. Date Signed Date Returned to P.IL




CHAPTETR

12

National Institutes of Health Policy
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Approximately one in two women develop coronary heart
disease (CHD)' and one in three die from it, accounting for
over 250,000 deaths in women per year.” Despite the high
prevalence of CHD in women, it has traditionally been
thought of as a disease of middle-aged men, perhaps because
women tend to develop CHD about a decade later in life than
men.’ During the last two decades, multiple important studies
have helped define accurate clinical tests, important risk
factors, preventive interventions, and effective therapies for
CHD. Unfortunately, the majority of these studies have either
excluded women entirely or included only limited numbers
of women.! Thus, much of the evidence that supports
contemporary recommendations for testing, prevention, and
treatment of coronary disease in women is extrapolated from
studies conducted predominantly in middle-aged men.
Applying the findings of studies in men to management of
CHD in women may not be appropriate since the symptoms
of CHD, natural history, and response to therapy in women
differ from those in men.? —Grady et al.®

The establishment and implementation of policies
for the inclusion of women and minorities in clinical
research funded by the National Institutes of Health
(NIH) have their origins in the women’s health
movement.

As the last decade of the 20th century began, inter-
est in women’s health was increasing throughout the
general populace, the scientific community, the media,
and the government. There was growing recognition
that despite the enormous strides that had been made
in biomedical research, there still remained many

PRINCIPLES AND PRACTICE OF CLINICAL RESEARCH, 2E

unanswered questions about women’s health: Not
only did much need to be learned about the diseases,
disorders, and conditions that are unique to or more
prevalent in women but also there continued to be
gaps in scientific knowledge about disease processes,
their underlying mechanisms, and the best way to
prevent disease or treat women for diseases that affect
both men and women.

In addressing this situation, it became clear that the
major reason for the dearth of knowledge about both
women’s diseases and diseases in women had been the
widespread exclusion of women from participation in
research, especially clinical trials. The general reluc-
tance of investigators to enroll women as research sub-
jects reflected the prevailing biases of the times within
the scientific community and was defended on the
grounds of both practical considerations and ethical
concerns. There was concern that periodic changes
in hormone levels in women of reproductive age
might affect therapeutic interventions and necessarily
make research designs more complicated. Since
the thalidomide tragedy and revelations about
carcinogenesis related to intrauterine exposure to
diehtylstilbestrol, there were concerns about the
risk of adverse outcomes to offspring if a woman
were to become pregnant during the course of a
clinical trial. The outcome of this approach was that
important questions about women’s health were not
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being appropriately addressed because women often
were not included in research studies. This outcome
was no longer scientifically, socially, or politically
acceptable.

In 1990, the Office of Research on Women’s Health
(ORWH) was established to ensure the inclusion of
women and minorities in NIH-funded research. With
a record number of women then elected to Congress,
the time was ripe for the enactment of landmark leg-
islation. A legislative mandate that women and minor-
ities must be included in all clinical research studies
was incorporated into the language of the NIH Revi-
talization Act of 1993.” This mandate was implemented
in 1994, when the NIH published its Guidelines on the
Inclusion of Women and Minorities as Subjects in Clinical
Research.® Although the Revitalization Act stipulated a
number of requirements not present in the earlier NIH
policy, its greatest impact was that NIH policy goals
assumed the force of law. Thus, the 1994 NIH inclusion
guidelines represent another phase of NIH’s long-
standing commitment that all members of our society
share in the benefits and burdens of biomedical and
behavioral research. The policy in essence directs NIH-
funded biomedical and behavioral research to be
designed such that differences or similarities between
men and women can be determined; similarly, just as
the assumption should not be made that men and
women are the same, neither should the assumption
be made that all men and all women are also the same.
Therefore, the policy directs attention to racial and
ethnic characteristics and to determining if there are
differences in health or disease characteristics for dif-
ferent racial and ethnic groups.

The revisions made to the NIH inclusion policy in
1994 were challenged by some members of the scien-
tific community. However, the fears of that time that
this legislative mandate would impede research did
not materialize, and the policy is now fully imple-
mented.” The policy provides a valuable tool to assist
investigators in answering important questions about
the differences and similarities in health and disease
between women and men (Figs. 12-1 and 12-2).

An additional and more general reason for studying
differences between the sexes is that these differ-
ences, like other forms of biological variation, can
offer important insights into underlying biological
mechanisms.

—Wizemann TM, Pardue M-L. Exploring the Biological
Contributions to Human Health: Does Sex Matter?
Washington, DC, National Academy Press, 2001
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FIGURE 12-1 Overweight and obesity prevalence (1999-2002)
for men (BMI >25) (A) and women (BMI >25) (B). Based on data from
Hadley AA, Odgen CL, Johnson CL, et al. Prevalence of overweight
and obesity among U.S. children, adolescents and adults, 1999-2002.
JAMA 2004:291(23):2847-2850.

1. NIH POLICY

The NIH Revitalization Act of 1993 essentially gave
force of law to existing NIH policy and added four
major requirements. The NIH must:

* Ensure that women and members of minority groups
and their subpopulations are included in all human
subjects research

e For phase III clinical trials, ensure that women and
minorities and their subpopulations must be
included such that valid analysis of differences in
intervention effect can be accomplished

* Not allow cost as an acceptable reason for excluding
these groups

* Initiate programs and support for outreach efforts to
recruit these groups into clinical studies.

As aresult of these requirements, it is now the policy
of NIH that women and members of minority groups
and their subpopulations must be included in all NIH-
supported biomedical and behavioral research projects
involving human subjects, unless a clear and compel-
ling rationale and justification establishes, to the satis-
faction of the relevant institute/center director, that
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FIGURE 12-2 Diabetes: Age-adjusted death rates by sex (per
100,000) from 1960 to 2002 (A) and by race from 1960 to 2001 (B).
Data source: Department of Health and Human Services, Centers for
Disease Control and Prevention, National Center for Health Statistics.
Report on Trends in the Health of Americans, 2005. Available at www.
cde.gov/nchs/data/hus/hus05.pdf.
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inclusion is inappropriate with respect to the health of
the subjects or the purpose of the research."

In addition, phase III clinical trials, as defined in the
2001 inclusion guidelines," are to be designed and
carried out in a manner that will provide for valid
analysis of whether the variables being studied affect
women or members of minority groups differently
from other subjects in the trial."”

The inclusion guidelines described some very
limited exceptions to policy, as delineated by the law."
In all cases, the research study designs are evaluated
prospectively by the NIH, and funding is contingent
on submission of a research plan that meets all the
inclusion requirements.'*'®

Alater report by the U.S. General Accounting Office,
Women's Health: NIH Has Increased Its Efforts to Include
Women in Research,”” acknowledged that NIH had made
significant progress in implementing a strengthened

policy but also concluded that more emphasis was
needed in identifying and reporting potential sex/
gender differences in phase III trials. The report made
two specific recommendations to the director of NIH
to ensure:

e That the requirement be implemented that phase
II clinical trials be designed and carried out to
allow for the valid analysis of differences between
women and men; that this requirement is
communicated to applicants as well as requiring
peer review groups to determine whether each
proposed phase III clinical trial is required to have
such a study design; and that summary statements
document the recommendations of the initial
reviewers, and

¢ That the NIH staff receives ongoing training on the
purpose and requirements for data transmission to
the NIH population tracking system.

Several actions resulted to clarify the requirement
for NIH-defined phase III clinical trials to include
women and minority groups, if scientifically appropri-
ate, and for analysis of sex/gender and/or racial/
ethnic differences to be planned and conducted by
investigators engaged in NIH-funded research. These
included the following:

e Updates to the NIH Policy and Guidelines on the
Inclusion of Women and Minorities as Subjects in Clinical
Research. This version (2001) incorporates the
definition of clinical research as reported in the 1997
Report of the NIH Director’s Panel on Clinical Research'®
and the Office of Management and Budget (OMB)
Directive 15 racial and ethnic categories" to be used
when reporting population data. It also provides
additional guidance on reporting analyses of sex/
gender and racial/ethnic differences in intervention
effects for NIH-defined phase III clinical trials.

e The 1997 Report of the NIH Director’s Panel on Clinical
Research defined clinical research as (1) patient-
oriented research. This is research conducted with
human subjects (or on material of human origin
suchastissues,specimens,and cognitive phenomena)
for which an investigator (or colleague) directly
interacts with human subjects. Excluded from this
definition are in vitro studies that utilize human
tissues that cannot be linked to a living individual.
Patient-oriented research includes mechanisms of
human disease, therapeutic interventions, clinical
trials, and development of new technologies; (2)
epidemiologic and behavioral studies; and (3)
outcomes research and health services research.”

* The 1997 OMB Directive 15 minimum standards for
maintaining, collecting, and reporting data on race
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and ethnicity were published in the NIH Guide for
Grants and Contracts. The primary differences from
the previous categories were (1) the Hispanic
population is considered an ethnicity and reported
separately from racial data, (2) there is a separate
racial category for Asian population data and for
Hawaiian and Pacific Islander population data, and
(3) respondents are given the option of selecting
more than one race.”

* An NIH guide notice was posted on the Internet
(http:/ /grants.nih.gov/grants/funding /women_
min/women_min.htm) restating thatall applications
and awards after October 2000 that have NIH-
defined phase III clinical trials must include a
description of plans to conduct analyses, as
appropriate, by sex/gender and/or racial/ethnic
groups. The results of subset analyses must be
reported to NIH in annual progress reports,
competitive renewal applications (or contract
renewals/extensions), and in the required final
progress report. NIH-defined phase III clinical trials
must be designed and conducted to allow for a valid
analysis of whether the variables being studied
affect women or members of minority groups
differently than other subjects.

® Guidelines and instructions for reviewers and
scientific review administrators were developed to
emphasize and clarify the need to review research
proposals that are classified as NIH-defined phase
III clinical trials for both inclusion requirements and
issues related to analyses by sex/gender and/or
race/ethnicity. Summary statements must document
adherence to these policies.

2. FOCUS ON SCIENTIFIC
CONSIDERATIONS

The 1994 NIH inclusion guidelines emphasize that
the policy is intended to address gaps in scientific
knowledge and state that “since a primary aim of
research is to provide scientific evidence leading to a
change in health policy or a standard of care, it is
imperative to determine whether the intervention or
therapy being studied affects women or men or
members of minority groups and their subpopulations
differently.”” A clinical study without appropriate
numbers of women or minority subjects may not be
able to address unanswered scientific questions for
those populations. Therefore, the inclusion of women
and minorities as research subjects is considered an
issue of scientific merit.

The intent of the NIH inclusion guidelines is to
ensure that scientific norms for health, disease, treat-

ments, and other medical interventions are applicable
to all populations (men and women, diverse racial/
ethnic groups) based on scientific evidence established
by studying those populations; that is, are there bio-
logical or other differences in effect based on sex/
gender or race/ethnicity?

In defining its standards for inclusion, the NIH has
consistently focused on scientific questions: “It is not
anticipated that every study will include all minority
groups and subgroups. The inclusion of minority
groups should be determined by the scientific ques-
tions under examination and their relevance to racial/
ethnic groups.” The 2003 Outreach Notebook for the
Inclusion, Recruitment and Retention of Women and Minor-
ity Subjects in Clinical Research® and the accompanying
Frequently Asked Questions® document the circum-
stances in which it may be acceptable to study groups
that lack women or minority participants, provided
that the justification is compelling and that the
scientific objectives of the research are not compro-
mised. The focus on scientific inquiry also was appar-
ent in the broad definition of clinical research in the
inclusion guidelines, which recognizes the need to
obtain data about minorities and both men and women
in phase I and II studies so that pilot and preliminary
data can be included in the design of phase III clinical
studies.

The NIH policy for inclusion of women and minori-
ties in clinical research allows for single-sex composi-
tion of studies when that is justifiable.” In addition to
sex-specific studies of the reproductive system and
menopause, for example, results from studies that
have previously been conducted only in men—such
as a number of studies related to diagnosis and treat-
ment of cardiovascular disease—must be validated in
women.?® Furthermore, the causes, treatments, and
prevention of disparities among those subpopulations
of women and men may allow single-sex composition
to define biological behavioral factors that may con-
tribute to differences in health status or outcomes.”*

3. ROLE OF THE NIH OFFICE OF
RESEARCH ON WOMEN’'S HEALTH

ORWH was established in 1990 and has a
mandate to

* set an agenda for future directions in women’s
health;

e increase and fund research projects on women’s
health and related sex/gender factors;

¢ ensure that women are appropriately represented in
biomedical clinical research studies; and
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¢ develop opportunities for the recruitment, retention,
reentry, and advancement of girls and women in
biomedical careers and encourage both women and
men to pursue women’s health research.

Although ORWH was established in response to
concerns about the inclusion of women as subjects in
clinical research studies, the 1994 NIH inclusion guide-
lines, policies, and procedures equally encompassed
minorities. In 2000, legislation authorized the estab-
lishment of the National Center on Minority Health
and Health Disparities (NCMHD) within the NIH.”
That center continues the legacy of the former NIH
Office of Research on Minority Health in partnering
with the NIH institutes and centers to support pro-
grams of health disparities research with a focus on
basic and clinical research, training, and the dissemi-
nation of health information. In particular, NCMHD
serves as the focal point for coordinating and focusing
the minority health disparities research and other
health disparities research programs at the NIH into a
national health research agenda.

In 1992, ORWH commissioned a report by the Insti-
tute of Medicine to address some of the ethical and
legal issues associated with including women in clini-
cal studies,” and it sponsored public hearings and a
workshop in 1995 titled “Recruitment and Retention
of Women in Clinical Studies” to address barriers to
women’s participation in research.”

Although much progress has been achieved, the
retention of women in clinical studies and the recruit-
ment of populations of women who have been difficult
to recruit into clinical research can be improved. A
workshop titled Science Meets Reality: Recruitment and
Retention of Women in Clinical Studies and the Critical
Role of Relevance™ examined the critical role of inclu-
sion in increasing knowledge about the contributions
of sex differences and/or similarities to the health and
disorders of women, men, and minorities and lessons
learned concerning the recruitment and retention of
women and other participants from clinical prevention
and treatment trials. Emerging ethical and policy issues
that present both challenges and opportunities for
women’s health research and for studies that will elu-
cidate sex and gender factors in health and disease
were carefully considered.

ORWH continues to monitor implementation of the
inclusion guidelines by overseeing the compilation of
aggregate, trans-NIH demographic data on subjects
enrolled in NIH-supported studies. ORWH cochairs
the NIH-wide Tracking and Inclusion Committee,
which was established to address policy compliance as
well as data collection, reporting, and quality issues.
Additional oversight is provided by the advisory

councils of each of the NIH institutes and centers™ and
by the Advisory Committee on Research on Women's
Health, which is charged by the Revitalization Act to
assist in monitoring compliance with the inclusion
requirements.*

4. ROLE OF PEER REVIEW

NIH inclusion guidelines emphasize that the policy
is intended to address gaps in scientific knowledge,
and that inclusion is considered an issue of scientific
merit. NIH initial review groups and study sections
are instructed to assess a project’s inclusion plan as
part of their overall evaluation of the research design
and reflect that assessment in the priority score.

They assign a gender/minority code that indicates
whether the proposed study population meets the
inclusion standard, including the requirement to
design phase Il trials in a manner sufficient to provide
for valid analysis of differences in intervention effect
(Table 12-1).

Reviewers have the flexibility to assess each research
study in light of the scientific questions to be addressed.
It is possible for a study that does not include women
or minorities to receive an acceptable code, if a con-
vincing justification has been provided. Under NIH

TABLE 12-1 Explanation of Gender/Minority Codes
Assigned by NIH Initial Review Groups and Study
Sections during Scientific Peer Review’

G1A  Includes both genders, scientifically acceptable

G2A  Includes only women, scientifically acceptable

G3A  Includes only men, scientifically acceptable

G4A  Gender representation unknown, scientifically acceptable

G1U Includes both genders, but scientifically unacceptable

G2U  Includes only women, scientifically unacceptable

G3U  Includes only men, scientifically unacceptable

G4U  Gender representation unknown, scientifically
unacceptable

M1A Includes minorities and nonminorities, scientifically
acceptable

M2A  Includes only minorities, scientifically acceptable

M3A  Includes only nonminorities, scientifically acceptable

M4A  Minority representation unknown, scientifically acceptable

M1U Includes minorities and nonminorities, but scientifically
unacceptable

M2U Includes only minorities, scientifically unacceptable

M3U Includes only nonminorities, scientifically unacceptable

M4U  Minority representation unknown, scientifically
unacceptable

‘When an application receives a “U” (unacceptable) code it
automatically receives a bar-to-funding as well. If the bar is removed,
the “U” is converted to “R” to designate that change in status.
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review procedures, any application or proposal that is
deemed unacceptable with regard to inclusion during
initial review receives an administrative bar-to-
funding, as does one found to be unacceptable with
regard to safeguarding the welfare of human subjects
and vertebrate laboratory animals. When this happens,
the problem must be corrected before an NIH institute
or center may make an award. Thus, the initial review
groups play an important role in assessing whether
research plans meet the inclusion requirements and
have scientific merit.

Mostapplications describing human subjectresearch
meet the inclusion standard as submitted.” For appli-
cations that are barred because of failure to meet the
inclusion requirements, the deficiency found at initial
review is addressed by obtaining additional informa-
tion from the applicant.

NIH’s administrative procedures give program staff
the flexibility to work with an applicant to ensure that
the subject composition is in compliance with the
policy. Finally, lack of inclusion in an individual study
of men and women and/or minority groups may be
justified if that same scientific question is addressed
elsewhere for those populations so that together the
research portfolio adequately addresses the particular
research question for women and minorities.

To assist both reviewers and applicants, NIH pub-
lished Frequently Asked Questions to provide policy
guidance and address some of the more commonly
asked questions about implementation of the inclusion
guidelines.® An Outreach Notebook that outlines key
elements in the outreach process offers some practical
suggestions and provides references to additional
sources of information.”

5. ROLE OF THE INSTITUTIONAL
REVIEW BOARD

The institutional review board (IRB) plays an impor-
tant role in protecting human welfare. This includes
the right of subjects to participate or not to participate
in research studies as well as their right to share in the
potential benefits of research.® Both must be consid-
ered when designing trials and selecting subjects.”

The Office for Human Research Protections empha-
sizes the role of IRBs in implementing the equitable
selection of subjects.* Institutions have a responsibility
to create an environment in which equitable selection
of research participants is fostered and to promote
effective recruitment strategies and communication
mechanisms to ensure policy implementation.

IRBs should continue to examine research protocols
for representation of women, men, and minority

groups and must recognize the need for appropriate,
not just convenient, population samples. As investiga-
tors place more emphasis on the recruitment of women
and minority subjects, IRBs need to be particularly
sensitive to any special vulnerability of participants
with regard to education level or socioeconomic status.
For example, they should consider whether consent is
informed and ensure that any monetary reimburse-
ments do not promote coercion or undue influence.
Cultural sensitivity can be promoted by community
members and/or ad hoc advisors who understand the
perspectives of various populations and by translators
who understand the nuances of communication in
another language. Finally, by paying attention to the
requirements of the NIH guidelines, IRBs can render
an additional service to investigators by identifying
weaknesses with regard to subject selection.

6. ROLE OF VOLUNTEERS AND
THEIR COMMUNITIES

Many questions remain about why there are dis-
parities in disease prevalence, progression, health out-
comes, and excessive mortality for a number of
populations in the United States. Although limited
access to health care is an important contributor to
health status, it is not the only factor that influences
differential health status and outcomes. In our evi-
denced-based health care system, it is essential to
understand all of the parameters involved in the dis-
parities in health status and outcomes for minorities,
from genetic, biologic, and environmental factors to
contributions of culture, behavior, health care, and
health care policies (Figs. 12-3 and 12-4). Therefore, it
is crucial for women as well as men, for members of
diverse racial/ethnic groups, and for those who are
disadvantaged by socioeconomic status, geographic
location, or other factors, to participate in clinical
research, both as study volunteers and as full partici-
pants in the planning, implementation, and interpreta-
tion of such studies.

As barriers to minority participation in clinical trials
are examined, the legacy of the Public Health Service
(PHS) syphilis study conducted at Tuskegee figures
prominently in the fear about participating in research.
The resulting mistrust of the research establishment,
especially “the government,” is manifested in concerns
about being used as a “guinea pig.” Thus, the attention
focused on the inclusion of racial/ethnic minority sub-
jects in clinical trials must be accompanied by a true
sensitivity to the legitimate concerns of the people who
are being recruited as research subjects. There must
also be a firm commitment and adherence to policies
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FIGURE 12-3 U.S. prostate cancer incidence, 1982-2002. Data
source: Surveillance, Epidemiology, and End Results (SEER) program
and the National Center for Health Statistics (www.seer.cancer.

gov).

that protect participants in research* to allay any lin-
gering fears and mistrust.

The NIH inclusion guidelines ask not just scientists
and IRBs but also other groups to ensure that a diver-
sity of study participants are included, that they are
protected from harm, and that a mutually beneficial
relationship exists between investigators and the pop-
ulations of interest. The scientific community must
address challenges in the recruitment and retention of
minority populations and subpopulations and must
understand the practices that result in overrepresenta-
tion or underrepresentation of subjects. Collaboration
with scientists in other communities may be an effec-
tive strategy to ensure appropriate representation in
clinical studies.

Researchers are encouraged to establish relation-
ships with the community from which participants are
recruited in the early stages of study development,
incorporate the community’s agenda into their research
designs, and share their findings with the community.
Community representation on IRBs should improve
communication, enhance sensitivity to community
needs, and foster community involvement in the
research process. Effective partnership with the com-
munity can foster a sense of mutual responsibility,
acknowledge the mutual need for such a partnership,
and lead to benefits for both parties. Within the context
of investigator-community partnerships, community
advocacy can and should exert influence and bring
changes in health care standards and policies through
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FIGURE 12-4 US. prostate cancer mortality, 1982-2002. Data
source: Surveillance, Epidemiology, and End Results (SEER) program
and the National Center for Health Statistics (www.seer.cancer.

gov).

biomedical research that addresses both health and
disease issues that may affect the survival and quality
of life of a community’s population. A true partnership
between the scientific enterprise and the broader tar-
geted community can foster biomedical research so
that together both can define research questions, deter-
mine ways to collect data, inform target populations,
and encourage volunteers for studies to elucidate and
mitigate the ways in which gender, age, ethnic back-
ground, economic status, and lifestyle influence health
status.

Together, researchers and the community can
develop research initiatives that address the both
ethical issues and health needs of the community and
thus overcome the negative legacies and memories of
the historical events of the PHS syphilis study con-
ducted at Tuskegee.

Communities of potential research participants
must be aware, involved, and knowledgeable about
the potential risks and benefits of every proposed
study. The community and scientific partners should
together make efforts to secure and assure trust, par-
ticipation, informed consent, as well as ensure that the
injustices that occurred at Tuskegee will never happen
again. Members of the targeted community, local
health care institutions, and IRBs share a duty to ensure
that risks are minimized, that selection of subjects is
equitable, and that the rights and welfare of subjects
are maintained. Researchers must become involved in
developing culturally respectful community-based
research initiatives founded on trust and understand-
ing. This can best be done by including representatives
of the community in responsible roles in the planning
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of research studies, in the recruitment of volunteers,
and as members of IRBs.

Both investigators and their community partners
must maintain highly ethical research practices with
cultural sensitivity throughout the process. Effective
recruitment of minorities as volunteers in research pro-
tocols can be assisted further by efforts to educate the
community about the disease to be studied, its impact
on the community, and the need for the information to
be derived from the project. Involved community
members can help change health and public policy and
assure that research and health services are germane
to community needs.

Successful research efforts in minority populations
depend on collaboration with members of the com-
munity at every phase of the research, and should
include culturally diverse researchers who can effec-
tively convey research concepts, encourage the inclu-
sion of diverse populations of subjects, and carry out
research that is sensitive and appropriate to the health
needs of the involved communities. Researchers who
are themselves members of the communities being
recruited may facilitate the research (Table 12-2).

7. DEMOGRAPHIC DATA ON
SUBJECT ENROLLMENT

Research grant and contract applications must
include recruitment targets that demonstrate compli-
ance with NIH policies for inclusion of women and
minority groups in the study design. When research
is in progress, annual progress reports must demon-
strate the aggregate accrual to allow tracking and
assessment of the extent to which the recruitment plan
is successful. These data, along with information about
scientific findings and other measures of progress, are
evaluated by staff to determine whether stated goals
have been met and whether funding should be
continued.”

When assessing aggregate inclusion data, enroll-
ment figures should not be directly compared with the
national census figures. The appropriate numbers of
women and minority subjects included in a particular
study will depend on the scientific question addressed
in the study and the prevalence among women and
minorities of the particular disease, disorder, or condi-
tion under investigation. The goal of the NIH inclusion
policy is not to satisfy any quotas for proportional
representation but, instead, to conduct biomedical and
behavioral medicine research based on science-driven
hypotheses, the results of which will be generalizable
to the at-risk or affected populations.

TABLE 12-2 Five Elements of Outreach

Understand the study population. Learn about the people you hope
to recruit. Prior beliefs may need to be changed with a goal of
valuing, knowing, trusting, and understanding would-be
participants. Identify the potential research participants, the
medical settings in which they are found, and/or the
community in which they reside. Try to learn something about
their cultural norms, migration patterns, and reasons for seeking
health care.

Establish an explicit outreach plan. Establish specific goals for
recruiting and retaining study participants. Where possible,
involve formal and informal decision makers from local
organizations and institutions, as well as the main
communication channels in each medical setting or community.
Establish lines of communication to promote continuing
awareness of and trust in the project.

Achieve agreement on research plans. Confirm that the investigators,
medical staff, and community all agree on the design,
methodologies, implementation, and conduct of the study.

Design and conduct evaluations. In cooperation with health care
staff, community leaders, and potential participants, pretest and
periodically retest the recruitment and retention strategies—
including resources, incentives, and problem-solving
mechanisms—to ensure that they conform with the needs and
values of the 