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INTRODUCTION
The Declaration of Geneva containing the

Medical Code adopted and recommended by
the World Medical Association in 1948 and
amended by the 22nd World Medical Assembly
at Sydney in 1968(1) is concerned with the
relationship between patient and doctor: "The
health of my patient will be my first considera-
tion."

The Declaration of Helsinki adopted by the
18th World Medical Assembly in 1964(1) is
concemed with clinical research, and, like the
Declaration of Geneva, it also mainly refers to
doctor-patient relationships. As stated in the In-
troduction, the World Medical Association pre-
pared the recommendations as a guide to each
doctor involved in clinical research.

At the present time, and even more in the
future, health services are directed both to the
community and to individual patients. Health
policy is becomiing more and more oriented to-
wards prevention. A whole range of medical
and paramedical professions is involved in pro-
grams of disease prevention and control, with
the physician as only one part of a team. Al
these circumstances should be kept in mind
when considering the ethical aspects of indivi-
dual and community involvement in biologicals
research.

BASIC PRINCIPLES OF ASSESSMENT OF
PROPHYLACTIC AGENTS IN MAN

Prevention and control of communicable
disease today are largely based on vaccines and

other biological products or chemotherapeutic
agents. Final assessment of the value of such
agents intended for large-scale human use can
only be made by studies in man in controlled
field trials. In such trials, fully comparable indi-
viduals or groups are chosen at random; some
are vaccinated, and some are left as controls
either non-vaccinated or vaccinated with a con-
trol vaccine. All of them are exposed to the
same risk of contracting the disease(2).

In determining the value of a prophylactic
agent for man, two interrelated problems of
crucial importance are involved-safety and ef-
ficacy. In this respect, the effects of vaccines
can be influenced by the environment in which
they are used, an influence that may change
depending on persons, place, and time involved.

Field tnals with a new vaccine should begin
after laboratory tests for safety and efficacy
have been completed, and they should continue
until the safest and most effective method of
employing the vaccine has been achieved. This
requires a step-by-step process(3).

The first step is an extension of laboratory
testing. Here the objectives are to confirm the
known properties of the vaccine and to ex-
amine properties for which no laboratory test is
available and, in the absence of untoward clini-
cal effects, to define dosage schedules. These
objectives require a series of trials with progres-
sively increasing numbers of volunteer partici-
pants expected to come to no harm from the
procedure. All participants have to be kept
under close clinical observation to detect possi-
ble adverse local or general reactions.

Chief, Departewnt of Epidemiology, National Jnsdtute of Hygiene and Secretary of the Department ofMedical
Sciences, Polish Academy ofSciences, Wraw.

127



1. Koesfwsi

The next step is a large-scale field trial. Here
the primary aims are to test the efficacy of the
vaccine under natural epidemiological condi-
tions and to increase the information on the
absence or ocre.9f side-effects.

All trials wiome inconvenience to
participants. Ethical questions may arise as the
needs of the individuals who compose the study
groups, and the control groups demand indivi-
dual consid rtq. Por example, an unvacci-
nated individual in the control group may be
exposed to a taticull risk of contracting the
diseae andwigiht, serefore, benefit from vac-
cination. On tIe,0t,ber hand, the trial plan re-
quires membe4 sf Ftei control group to remnain
unvaccinated. .Thqand other ethical questions
may arise during ,.planning, implementation,
and conduct oR at,*4 trial; they should be con-
sidered when qp)4p#gg community involvement
in biologicals resacb4

Once properlyl,copfirmed as to safety and
effectiveness, vwnp,,should be made available
to all persons reRWpg vaccination. Implemen-
tation of vacci4tA, on a wide scale should
depend on ar nWsant of the balance of the
risks involved iawtprocedure aginst the bene-
fits that may, be apeWted. The assessment of
risk and benefit 4h,yVd result from controlled
epidemiological ti

When a new iWcine has been proved to be
safe and effeetivp,. it. can be introduced on a
wide scale according to epidemiological indica-
tions, but accuatn observations should still be
continued. Contwis&g observations and vigi-
lance are requiWe4 for,a number of reasons: For
example, the effetivesa of a vaccine, when in
general use, n;ay dlffqr from that observed in
the controlled feld tWia or undesirable side-
effects may not be mnifested until hundreds
of thousands, or even millions, of persons have
been vaccinated in different communities or in
different countries. ,

Depending on.4ha stagp of testing and evalu-
ation of a hunu vocine or other biological,
selection of indi*u4is,and communities to be
involved in contpUepi trials may differ as to
number of participants and the approach to

them. However, for ethical reasons a funda-
mental principle must be observed: All partici-
pants should take part in the-lvestigation
voluntarily after they have been given clear ex-
planation of the character of the study and its
purpose. In some studies, however, it is impossi-
ble to obtain the direct consent of a partici-
pant, e.g. an infant, and conset of a parent or
other responsible person or authority should be
obtained.

SMALL-SCALE STUDIES IN MAN
At a very early stage of testing a new vaccine

or other biological in humans, small-scale
studies in selected groups of volunteers should
be conducted to ensure that a new product
does not involve any harmful effect. This is
especially important and complex when at-
tenuated living vaccines are used. In early
phases, presumably immune persons should be
selected. As confidence in the safety of a vac-
cine increases, volunteers from the susceptible
groups can be recruited for trials. Frequently,
persons who prepared a new vaccine as well as
laboratory workers or other persons collaborat-
ing in production of a new vaccine are enlisted
in the first group of volunteers.

The aim of the next phase is to test the im-
munogenic properties and efficacy of the vac-
cine, usually by immnunological tests before and
after vaccination. Dozens or hundreds of per-
sons are required for assessing immunogenic
properties of a vaccine, and for this study parti-
cipants should be identified in different age
groups and with different states of immunity.
The assessment of immunogenicity can be com-
bined with testing routes of administration and
dosage.

Vaccine efficacy should be tested under
natural epidemiological conditions in a series of
trials, starting with a small-scale investigation
and progressively increasing the number of par-
ticipants. The protection afforded by a vaccine
can also be tested in human challenge experi-
ments. These, however, create many difficulties
and are applicable only to small groups of care-
fully selected volunteers.
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LARGE-SCALE TRIALS IN MAN
The best indicator of the efficacy of a vac-

cine is reduced incidence of disease. Usually,
assessment of efficacy is shown by vaccinating a
number of persons and comparing subsequent
incidence of the disease among vaccinated per-
sons and among persons who have either not
been vaccinated or have been vaccinated with a
control vaccine.

The number of participants required for this
sort of trial depends on the estimated attack
rate for the community selected for the trial
and the anticipated reduction of incidence
among the vaccinated as compared with the
control group. The larger the vaccinated and
the control groups, the more likely the effec-
tiveness of the vaccine can be accurately as-
sessed. Vaccine with a high level of protection
needs fewer participants than one with a low
protection. On the other hand, field trials in-
volving larger numbers of participants face
more administrative difficulties. Estimated inci-
dence of the disease in various age groups in the
community selected for field trials, the epide-
miologic behavior of the disease, and the anti-
cipated protective effect of the vaccine form
the basis for the number of participants needed.
A final decision on participants depends on

whether the study can be conducted in the
general population or must be carried out in
special groups exposed to the highest risk of the
disease. In diseases of high incidence in certain
age groups, like measles or mwnps, field trials
that involve relatively small numbers of child-
ren may give sufficient information. In diseases
of a relatively low incidence, like typhoid fever,
poliomyelitis, or cerebrospinal meningitis, it
was necessary to recruit many thousands-or
even hundred thousands-of participants for
trials lasting one to three years.

EXAMPLES OF LARGE-SCALE
CONTROLLED FIELD TRIALS

In the controlled field trial of killed polio-
myelitis vaccine carried out in the United States

in 1954(4). more than 400,000 children in the
first three grades of elementary schools were
randomly allocated to vaccinated or control
groups. Children in the study group were given
vaccine, and those in the control group,
placebo.
A field trial of the oral poliomyelitis vaccine,

containing living attenuated virus, was carried
out in Poland in Krakow and Opole provinces.
In this trial more than 643,000 children 6
months to 14 years of age were given type I
vaccine (Chat strain); and after 4 to 6 weeks,
622,000 of them were given type 3 vaccine
(W-Fox strain). This study was conducted prior
to the mass vaccination campaign in a whole
country(S). The results of these field trials were
very encouraging, and the mass vaccination
campaign started early in 1960, continuing
through 1961. Some 7,239,000 children were
given type I and 6,818,500 were given type 3
attenuated virus. It was shown that type I
(Chat) vaccine was both effective and safe; but
the safety of type 3 (W-Fox) vaccine was
problematic. An increase in poliomyelitis
incidence was observed among the unvaccinated
population in 6 of 22 provinces during the
6-week period following vaccination with type
3 virus. This observation stimulated new studies
on vaccine-associated poliomyelitis.

During 1961-1963 another large-scale, con-
trolled field trial-this time with typhoid vac-
cines-was carried out in 25 districts of Po-
land(6). Four vaccines were investigted. A
total of 690,655 persons received two inocu.
tions, and 152,983, only one. In children aged
5-14 years who received two doses, a formol-
killed, phenol-preserved vaccine proved to be
the most effective, and Grasset's vaccine was
the least effective. Grasset's vaccine had been
used extensively in Poland in 1949-1961; more
than 10 million persons were vaccinated every
year. As a result of the field trial, however,
Grasset's vaccine was discontinued, and a much
more potent and less expensive fornmol-killed,
phenol-preserved vaccine was introduced. Rou-
tine vaccination with this vaccine proved to be
very effective.
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doNCLUSIOnS
The final aesesment of safety and effective-

ness of biologicals for preventive medical pur-
poses requires research on human beings ac-
cording to the prnciples of controlled clinical
and epidemiologloal tials. However, human
beings may bq, Iuvolved in research only when
all posible laboratpiy trials and animal experi-
ments indicatig afety and effectiveness are
completed.

Clinical researc ohu.un beings must be
preceded by experments flrst involving indivi-
dual volunteers small groups of persons
properly selected and gradually involving larger
groups of personso I natural environments and
field conditionL

Persons parlidpatlng in clinical research can
be recruited only gmong volunteers who have
been given a fll explanation on the purpose of
the research and i4 experimental character, and
who agree in full comciousness to participate in
the research. In cmp of research involving in-
fants and children, consent of their parents or
legal guardians shWd,be procured.

In epidenlologil field trials among the
general population or those in selected groups
(e.g. children's intitutions, dormitories, or-
ganized groups of youth, boarding whools,
army, etc.), permission of respective local and
state administrs*e. authorities is required,
regrdless of individual consent of participants.
Acceptability of the consent of such authorities
should be basd on opinion of an independent
group of conmultant# composed of representa-
tives of medical q:cInes competent in the con-
trolled field trials, as well as of experts in legal
matters and governmental administrators. The

independent group of consultants should carry
out a comprehensive analysis of the experi-
mental project involving human beings in view
of their best knowledge and the importance of
the research, its social consequences, and its
ethical Implications.

The design and accomplishnents of con-
trolled field trials require the involvement of
experts in epidemiology, clinical reearch, and
statistics as well as doctors, nurses, and auxi-
liary personnel. All those participating in de-
signing and carrying on field trials should be
well informed as to the purpose and character
of the trials, and they should be aware of the
particular responsibility that resides in them by
reason of the experimental character of the re-
search.
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