
Commentary:
When to Begin Human Trials

J. A. DUDGEON

"it is generally recognised that immuniza-
tion is one of the best and nmost effective invest-
ments which a Government can make towards
the health of its citizens."

These were the words with which Dr. Frede-
rick C. Robbins introduced the summary of the
proceedings of a conference on "Immunizations
in Africa" held in Kampala in December 1971.
Nobody will dispute the fact that immunization
has led to tremendous benefits to the nations of
the world and is still so doing. So why is this
meeting being held to discuss, amongst other
things, "the demand for human trials" and
"when to start human trials?" Is it because we
have achieved too much, too quickly, or hlave
we taken unnecessary risks in our enthusiasmi to
conquer iiifectious disease?

Dr. Robbins has touched upon one of tile
reasons wlhy the testing of new biologicals may
present difficulties which previously did not
exist, were not recognized, or were ignored.
The control of the commnon infectious diseases,
such as dipltheria and polioniyelitis, has been
comparatively straightforward but not withiout
incidents; however, the control of infections
such as respiratory syncytial virus (RSV) and
cytomegalovirus (CMV) present special prob-
lems because of differences in their patho-
genesis. If it is ever proven that a hunman cancer
is caused by a virus, the problem will be that
much greater because of the probable long-time
interval between infection and the appearance
of a tumour.

Reference has already been made to the risks
taken by our forbears to conibat smallpox by

vanolation and later by "cowpoxing." Francis
Home of Edinburgh in 1758 describes how, in
desperatLon, he decided to carry out trials in
children to prevent measles by inoculation of
blood taken at the height of the disease because
of the seventy of measles at the time.

One of the first "clinical trials" in humans
was carried out in London in 1725. Lady Mary
Montague, wife of the British Ambassador in
Turkey anid an adv:ocate of variolation, per-
suaded King George I to take an interest in the
subject; but the King wainted a "trial" first.
There happened to bc available six condemned
prisoners in Newgate Prison awaiting execution,
and they were offered a free pardon if they
would consent first to variolation by Dr.
Richard Meade. They were variolated, they sur-
vived and were iepiieved- The King gave his
consent-nio doubt "informed consent"-for his
children to be variolated. but whether in
writing or tnot I do not know. The royal
children were variolated, but the King declined
the offer for hiinmself. The trial was over: and
variolation was accepted.

Dr. Robbins emphasised, as have others, the
essential requirements of safety and efficacy be-
fore a biological product is tested in human
beings. But before commenting further on
safety and efficacy, I want to refer to two
equaliy important aspects which lhave been al-
luded to and which are of paramount im-
portance in the context of "when to start."
First, there should be a clearly established need
for development of a new biological product,
and secondly, there should be adequate knowl-
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edge of the pathogenesis of the disease to be
prevented, i.e., the way in which the infecting
organism spreads within the body and causes
disease. Need is estimated in terms of morbi-
dity, or mortality or both. Few willdispute the
need to prevent tetanus, diphtheria, and polio-
myelitis on either ground. I am of the opinion
that there is a need to prevent rubella in order
to protect the fetus from damage. I am less
enthusiastic about anticatarrhal vaccines, and
some doubt has been expressed in the UK as to
the need to prevent whooping cough. Although
pertussis vaccines are established biological pro-
'ducts, there is always a need to look critically
at such products to see if they are in need of
improvement.
We are more concerned today with new

biological products, and I will mention just two
as illustrative of the problems I see in establish-
ing the need and pathogenesis. Respiratory
syncytial virus is an important pathogen for
young children which causes bronchiolitis and
pneumonia. It has been estimated that RSV
may cause 25,000 hospital admissions and
200-300 deaths annually in the UK. There is
also some evidence that these early infections
may predispose to asthma and wheezing later in
life. Here is a need for prevention. But we do
not know enough at present about the patho-
genesis of RSV infection. It may well be that
there is an immunological basis for the damage
to the respiratory mucosa. The work of
Chanock and his colleagues in the US has
shown that more severe disease occurred in
children who received an inactivated RSV vac-
cine and were then challenged with live RSV
than in those who had not been immunized.
Severe disease is almost entirely confined to in-
fants. But in whom should an attenuated RS
vaccine be tested? We know from several ex-

periences that the response in the infant may
differ from that of the adult.

The other example is CMV infection. This is
one of the most common congenitally-acquired
viral infections. Fortunately only about 10-20
percent of fetuses or newbom children so in-

fected are damaged, but even this low figure

means that 400-800 children may be born in
the UTK annually with severe brain damage from
congenital CMV infection. One of the features
of this group of agents, the DNA herpeaviruses,
is that following pnrmary infection, the vilrus is
not completely eliminated but remains latent
and is capable of reactivation. And so we have
the theoretical problem that a live CMV vac-
cine, attenuated or not, could become reacti-
vated and cause infection in subsequent preg-
nancies. Finally, we have the imponderable
problem of potential oncogenicity or tumour
formation. Although there is no definite evi-
dence that human viruses cause cancer, who can
really be certain about this in the light of pre-
sent knowledge?
We can learn much from past experience

about the problems of safety and efficacy.
Good examples of failures in safety are the
early polio vaccines used in the 1930's and the
Cutter incident of 1955. In the latter case, para-
lytic poliomyelitis resulted from residual live
virus in the vaccine; and although with hind-
sight this was due to a lack of scientific know-
ledge about the kinetics of virus inactivation
with formaldehyde, undue haste to move from
a clinical field trial to large-scale immunization
of human beings was probably a contributory
factor. In retrospect, I doubt if I would have
carried out the initial clinical trials of rubella
vaccines in adult females in the UK if I had
appreciated, as I should have done, that there
was a risk, albeit a minor one, of joint involve-
ment, arthritis and arthralgia in the female vol-
unteers. Immunization against rubella presents
a unique example of starting a clinical trial and
then proceeding to licensure without having
first established that it will prove effective.
Admittedly rubella vaccines are immunogenic
and have been shown to protect immunized in-
dividuals against natural infection or challenge
inoculation, but that is not the object of rubella
vaccination. The object is to prevent congenital
rubella defects, and this has not yet been estab-
lished (although on purely theoretical grounds
these vaccines may well do so). Another desira-
ble safety factor for candidate strains for rubel-
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la vaccines would be a lack of pathogenecity for
the human fetus, but no tests in the laboratory
or in animals could possibly prove that these
strains were avirulent. The only way around
this dilemma has been to recommend that
rubella vaccines should not be administered to a
woman who is, or might be, pregnant. (We now
know that several rubella vaccine virus strains
can damage the placenta and the fetus.)

These are some of the problems which face
those who are responsible for the development
of biologicals, for those who administer them,
and for those who license and recommend their
usage. So when should human trials be started?

I suggest that the folowing procedure be
adopted. First, the need for the product should
be clearly established. Secondly, the doctor, or
whoever is the pnncipal investigator, should
never act alone but always with a team of ex-
perts, preferably under the auspices of a
nationally or intemationally recognised body.
Nevertheless, the principal investigator should
satisfy himself and his colleagues as to the de-
tails of the laboratory and animal tests carried
out to measure safety and efficacy, in so far as
the tests are capable of yielding this informa-
tion. Thirdly, the team undertaking the trial
and preparing the protocol should be quite
clear as to whether the tTial is designed to con-
tribute to the benefit of the individual patient
by treatment or prevention or is being under-
taken to acquire scientific knowledge which
may later be used for the first category of pro.
cedures.

In order to illustrate this viewpoint, one
could cite how a CMV vaccine might be tested
in human subjects: It could be tested in adult
subjects before they undergo renal transplanta-
tion, as there is a possibility that the vaccine
might be of benefit to them individually. On
the other hand, administration of a CMV vac-
cine to healthy adult subjects to gain know-
ledge about preventing congenital defects in
offspring of subsequently vaccinated females
would, in my estimation, be an example of a
study undertaken to advance scientific know-
ledge and not contribute anything to the bene-
fit of the patient. The same would apply to
testing an attenuated RSV vaccine in adults,
not for their benefit but with a view to ac-
quiring information as to possible safety and
efficacy in young babies.

One cannot emphasise too strongly that
nothing is absolutely safe, and it is far better
for all concerned to recognize and admit it
rather than ignore it. This attitude naturally
leads on to medical ethics and codes of prac-
tice. It has been suggested that WHOb assume a
greater responsibility for international codes of
practice for human trials. If this should materia-
lize, I sincerely hope such codes will be in the
form of guidelines and that they will take into
consideration the legal requirements of dif-
ferent countries. This is of special importance
in carrying out clinical trials in children which
must represent country-to-country variation in
a parent's right to give consent on behalf of a
child.
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