MEETINGS

Clinical Pharmacology: Present
Status and Future Development

On 4 June 1965, a small group of
university scientists gathered in Basin
Harbor, Vermont, to discuss the status
of the clinical pharmacologist in the
American academic community, his
current and potential contributions to
medicine, and his present and projected
needs. The participants (/) worked for
the most part in small sub-groups,
gathering together at the end of the day
to report on their separate delibera-
tions. The report which follows is a
summary of the conclusions of the
sub-groups.

Training Programs, Student Teaching

Training in clinical pharmacology is
intended to prepare physicians for ca-
reers as teachers and investigators in
the area of human pharmacology and
experimental therapeutics. These goals
require that training programs provide
already competent clinicians with the
special training in basic and human
pharmacology necessary for them to
carry out studies in man related to the
efficacy and safety of drugs and their
mechanism of action.

Since each trainee is expected to de-
velop a broad perspective and knowl-
edge of general pharmacology and since
the clinical pharmacologist must main-
tain and increase his own pharmacolog-
ical expertise, it is desirable that train-
ing programs be located in medical cen-
ters with vigorous pharmacology de-
partments vitally concerned with the
training of clinical pharmacologists, and
in such proximity to clinical facilities
that communication and travel between
the clinic and the pharmacology depart-
ment can readily occur.

Whether clinical pharmacology train-
ing programs are to be primarily housed
in the pharmacology department or in
the clinical department will depend on
local circumstances, such as the avail-
ability of space. As time goes on and
circumstances change, the bases of op-
erations for clinical pharmacology may
also change. It is important, however,
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that at least one major clinical de-
partment and the department of phar-
macology accept the premise that the
training program will develop op-
timally if it has strong support from
the chairmen of these departments.
This statement is made with the
realization that useful units have been
established with support primarily from
either a clinical department or the de-
partment of pharmacology, but the
long-term development of this field de-
mands strong bilateral support.

Ideally, the trainee should interact
with the facuity of the department of
pharmacology throughout his training
period, and consider himself to be a
pharmacologist as well as a clinician.
Trainees can participate in the teaching
of the general medical school pharma-
cology course; seminars and advanced
courses in pharmacology should be
made available to them. Courses in bio-
statistics, especially as related to ex-
perimental design and data analysis, are
necessary for most trainees. The core of
the training program, however, is the
trainee’s participation in research proj-
ects. In carrying out a specific project
the trainee learns the philosophy and
techniques of pharmacological experi-
mentation in man. He comes to grips,
under supervision, with the problems of
clinical and pharmacological literature
assessment, experimental design, meas-
urement techniques, errors of measure-
ment, data analysis, data interpretation,
manuscript preparation, and data com-
munication.

It is desirable for each trainee to en-
gage in various phases of drug evalua-
tion, from the comparative clinical trial
to studies of drug mechanism. Since
one of the greatest handicaps to rational
therapeutics is the lack of acceptable
scientific evidence on drug effects in
man, it is essential to produce investi-
gators who are interested in therapeutic
trials and competent to design, carry
out, and evaluate such trials. Each di-
vision of clinical pharmacology should
develop and teach the methodology of
controlled drug evaluation in man in

one or more areas, the latter to be de-
pendent on the clinical and investiga-
tive interests, skills, and facilities of
the clinical pharmacology unit and
the opportunities for collaborative
therapeutic studies with other clinical
specialties.

The trainee should be exposed to the
full scope of services provided by clini-
cal pharmacology. In this regard, the
trainee should be made aware of the
service functions in which his own men-
tors engage. For example, trainees can
participate in the monitoring and eval-
uation of adverse drug reactions, in
pharmacy committee meetings where
requests for the addition of drugs to,
or the deletion of drugs from, the
formulary are considered, and in de-
partmental or medical center commit-
tees where protocols are reviewed for
design and safety. The trainee should
also participate in teaching medical stu-
dents and house staff a critical approach
to the use of drugs in man.

The duration of training in clinical
pharmacology will vary, but will usual-
ly be more than one year. If a clinical
pharmacology unit is to offer super-
vised training in research, teaching, and
service functions to a number of train-
ees, it must have a sufficiently large
faculty to make this task possible with-
out destroying the research potential of
the unit. A clinical pharmacology unit
can be started with one man in charge
of the program, but it must soon expand
to include other fulltime faculty mem-
bers.

It should be emphasized that clinical
pharmacology units will vary in the spe-
cific training offered, depending upon
the investigative interests and back-
grounds of the men in each unit. These
differences in interest are to be en-
couraged, although all clinical pharma-
cology units will have, as a common
goal, the development of rational ther-
apeutics based upon scientific studies on
the effects of drugs in man.

The minimal requisites for admission
to a training program in clinical phar-
macology include an M.D. degree and
an internship, although it is often de-
sirable for the trainee to acquire suffi-
cient clinical training to be board-eligi-
ble in one of the specialties. It is also
eventually desirable, but not essential,
for the clinical pharmacologist to have
some special clinical skills. As a non-
specialist working in a highly struc-
tured and sub-specialized clinical de-
partment he may find it difficult to
gain sufficient access to patients to
make a continuing clinical research pro-
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gram possible. Special clinical skills
may also make it easier for the clinical
pharmacologist to gain the confidence
and respect of the clinical faculty and
house staff, and hence their coopera-
tion.

To recruit physicians into clinical
pharmacology, an enticement could be
offered in the form of financial support
during the residency training period.
Precedent exists for this type of sup-
port in psychiatry, ophthalmology, and
some units in clinical pharmacology.
The urgent national need for recruit-
ment of physicians into clinical phar-
macology makes it important to consid-
er this approach. Holders of Ph.D. de-
grees who might be recruited into clin-
ical pharmacology should receive ade-
quate financial support throughout the
medical school and clinical training
necessary to develop careers in this
field.

It is important to remember that the
influence of the clinical pharmacologist
in training physicians goes far beyond
his obligation to the trainee and his
program. He can, for example, play an
important role in teaching sophomore
pharmacology, a point in medical
school where the student wants and
needs to have his pharmacology related
to man.

During the clinical clerkships, stu-
dents can have basic principles of phar-
macology reinforced for them, as the
clinical pharmacologist discusses such
things as drug absorption, drug metab-
olism, and interaction between drugs.
The clerkship is perhaps the best place
to instruct students in a critical ap-
proach to the use of drugs in man.
Various techniques are available to the
clinical pharmacologist for achieving
this goal, including the manner in
which he approaches the care of pa-
tients during periods when he serves as
attending man on the wards and in the
clinics. The house staff can be instructed
by the clinical pharmacologist in cor-
rect drug usage through his participa-
tion in conferences and ward rounds.
When the talents of the clinical phar-
macologist are properly used in the
medical school, he will be found in-
teracting with the embryo physician
throughout most of his training.

Finally, in his efforts to implement
rational therapeutics in his medical cen-
ter the clinical pharmacologist can co-
ordinate the teaching of therapeutics
within his own clinical department and
in other departments as well. The clin-
ical pharmacologist cannot be an expert
in every aspect of therapy, but he can,
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through special conferences and collab-
orative research with individual faculty
members, encourage a more scientific
approach to the use of drugs by the
faculty in general.

Academic Structure and

Interdepartmental Relations

Because the clinical pharmacologist
must devote a considerable portion of
his time to the development of inter-
departmental programs, he should not
restrict his activities to any single de-
partment in the medical school. At the
same time, he must find professional
acceptance in one or more departments,
and must have advancement opportuni-
ties equivalent to those of other faculty
members.  Interdepartmental  status
poses special problems to faculty mem-
bers in clinical pharmacology, to de-
partmental chairmen, and to the dean
of the medical school. It is important
that these problems be discussed openly
during the formative phases of a clin-
ical pharmacology program, for the
long-term success of this discipline is
dependent upon a harmonious working
relationship among these key people.

The administrative structure of clin-
ical pharmacology programs cannot fol-
low a rigid, arbitrary pattern. Nonethe-
less, sufficient experience has accumu-
lated from existing programs to suggest
that a productive unit is most likely to
develop if the university or medical
school accepts clinical pharmacology as
a discipline requiring a well staffed and
permanent academic unit, if the unit is
closely associated with both the depart-
ment of pharmacology and a clinical
department (such as internal medicine,
anesthesiology, pediatrics, psychiatry),
and if the clinical pharmacology unit is
formally responsible for certain areas
of teaching, research, and patient care.

The manner in which these require-
ments are fulfilled will necessarily vary
from institution to institution. However,
certain features would be desirable for
most programs. In addition to formal
academic structure (separate depart-
mental status is not precluded, but
neither is it indispensable to success),
the wunit should have a budget and
should be assigned clinical and labora-
tory space from preclinical and clinical
departments committed to clinical phar-
macology as such. The director of the
unit should be trained in both pharma-
cology and a clinical specialty, and hold
a joint appointment in both depart-
ments. Other members of the unit may

hold appointments in either or both de-
partments, depending upon their inter-
ests and qualifications. Members of the
unit should participate in the teaching
and seminar programs of the depart-
ment of pharmacology and in clinical
teaching (especially of therapeutics) in
areas appropriate to their interests and
abilities. They should also be able to
carry out pharmacologic research in an-
imals as well as man. This means ade-
quate laboratory space, clinical re-
search facilities, and access to clinical
material.

Although members of the unit should
participate in patient care in the sub-
specialty areas of their interest and
competence, the clinical pharmacology
unit should ordinarily not have prime
responsibility for a major subspecialty
area such as cardiology or infectious
disease. It is important to have sufficient
time to pursue aspects of clinical phar-
macology which fall outside the usual
subspecialty area (for example, drug
metabolism in man, pharmacogenetics,
the epidemiology of drug reactions).

The clinical pharmacologist must
have academic status comparable to
other faculty members and be assigned
similar degrees of responsibility. It is
expected that responsibility for academ-
ic advancement will rest largely with
the chairman of the department in
which the clinical pharmacologist has
his primary appointment.

Finally, it must be recognized that
the clinical pharmacology unit has to
develop in addition to, and not at the
expense of, existing departmental budg-
ets and faculty posts. By virtue of his
status and his control over budgets, the
dean of the medical school is best able
to assure that the clinical pharmacology
unit will thrive as a welcome addition
to the primary departments to which
it is attached.

Services

The clinical pharmacology unit plays
an important role in providing advice
to the university hospital community
concerning problems in experimental
design. It should provide liaison with
departments such as biostatistics and
epidemiology when these departments
can provide knowledge relevant to a
given research project. Clinical inves-
tigators from other disciplines may
thus be assisted in their research, be it
laboratory experimentation or thera-
peutic trials. Research colloquia on a
regular basis or informal, irregularly.
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scheduled discussions may be held to
allow students, house officers, trainees,
and investigators to discuss specific
projects before they are started, while
they are in process, and after they are
completed. In this way, fundamental
aspects of experimental methods can be
discussed in detail and in proper se-
quence. These aspects include: con-
structing a protocol, considerations of
the accuracy of measurements, appro-
priate controls for variability, unfore-
seen problems which arise during spe-
cific projects, analysis of data, and
medicolegal and ethical considerations
in clinical research.

The clinical pharmacologist can al-
so serve as the person in the hospital
whom the students, house officers, and
faculty contact for information about
the use of drugs in man. To facilitate
this function, a library of pharmacology
and toxicology textbooks, drug reaction
reports, and filed data from the drug
industry and the Food and Drug Ad-
ministration should be readily available.
In those cases where the clinical phar-
macologist is not able to supply the in-
formation himself, he should be able to
refer the questioner to a proper author-
ity either in the university or else-
where. A clinical pharmacology unit
may wish to emphasize this effort by
providing available publications and
local announcements to students, house
staff, and faculty.

Many clinical pharmacologists now
serve on one or more university com-
mittees organized to review proposals
for the study of new drugs or thera-
peutic procedures in man. Such com-
mittees include those concerned with
therapeutic trials, with the study of new
drugs, and with the use of a clinical
research facility. Clinical pharmacolo-
gists should take an active role in these
various committees, emphasizing con-
structive criticism of design and appro-
priate methods of study, rather than
“police action” or censorship.

Other types of committees on which
the clinical pharmacologist ‘-may serve
or to which he may offer advice are
those which play service roles in the
medical community (for example, hos-
pital pharmacy committees). Here he
can be a consultant in regard to the
safety and efficacy of drugs so that
sound administrative decisions as to the
hospital formulary can be made. His
role is not to displace but to supple-
ment existing mechanisms for studying
and controlling drug usage in the in-
stitution.
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There is need in the medical com-
munity for reporting of adverse reac-
tions to drugs, for gathering toxicologi-
cal information, for the development of
“poison center” facilities, and for the
continued critical evaluation of old and
new drugs in the therapeutic armamen-
tarium. Maintaining service functions
of this nature in the medical commu-
nity at large should not usually be the
primary obligation of the academic
clinical pharmacologist, who has as his
main responsibility the teaching of
pharmacological principles to clinical
investigators and future practitioners.
He can, however, serve as an adviser,
on both local and national levels, for
the development of improved systems
for meeting such community needs. In-
dividual clinical pharmacologists who
have special research interests in the
specific areas described will naturally
devote greater time to them in their
training and teaching activities.

The clinical pharmacologist can fa-
cilitate liaison between the Food and
Drug Administration and investigators
in the university hospital by keeping the
latter informed on current FDA regu-
lations and providing additional detailed
information when it is required. The
complexity of some rulings and the like-
lihood of further changes in the regu-
lations have increased the importance
of this function.

The drug industry can also interact
usefully with the clinical pharmacolo-
gist, who will have knowledge of the
capabilities and interests of other in-
vestigators in the academic community,
and who should be willing to collaborate
actively in the search for new drugs
at all levels from theoretical formula-
tions to the accumulation of clinical
data. The clinical pharmacologist, in
turn, will benefit from this relationship
not only because it enables him to learn
about new and possibly interesting
drugs in fields different from his area
of specialization, but also because it
allows him to develop collaborative
projects which broaden the spectrum of
activities that are available to his
trainees.

In addition, the clinical pharmacolo-
gist can improve overall drug usage in
the medical community through partic-
ipation in programs of postgraduate
education. Finally, the various consulta-
tion services offered by the clinical
pharmacology unit can be extended to
community hospitals in the university
area, within the limits of available time
and personnel.

Financial Support and Space Needs

At present, salary support in clinical
pharmacology is generally available
from training grants from the National
Heart Institute, the National Cancer In-
stitute, and the National Institute of
General Medical Sciences for partial
or total support of one faculty member
of the group. This type of support is
renewable at the end of granting peri-
ods. In addition, special or senior fel-
lowships and career development
awards are available from the National
Institutes of Health. These are self-lim-
ited types of salary support and there
is nothing in this category for support
of clinical pharmacologists at the as-
sociate or full professor level, that is,
those who are beyond the career de-
velopment stage. Support for faculty
members at the immediate post-trainee
level is available but inadequate.

Burroughs Wellcome Clinical Phar-
macology Grants are available, but in
small numbers, and are currently lim-
ited to one 5-year period. Salary di-
rectly and completely from the univer-
sity in support of clinical pharmacology
personnel is unusual at present.

In regard to trainees in clinical phar-
macology, support at the postdoctoral
level is provided by the Training Grants
and Fellowship Programs of the Na-
tional Institutes of Health referred to
previously. These trainee stipends are
also available to predoctoral trainees
who are receiving training in clinical
pharmacology outside the regular med-
ical curriculum. The availability of such
funds seems adequate to meet current
needs. Tuition for such trainees is also
available when needed.

In addition, Merck, Sharp & Dohme
international fellowships in clinical
pharmacology are also available annual-
ly in small numbers. They are limited
to foreigners. A few fellowships are
available from other pharmaceutical
firms.

Other sources of support include
funds from training grants for some
secretarial and technical personnel, as
well as some funds to support labora-
tory research. Although specific re-
search grants to support long-range
projects are being utilized, such sup-
port is often not adequate to finance
the cost of investigations on certain
problems in clinical pharmacology and
clinical toxicology which arise suddenly,
having been unforeseen at the time of
grant application, and which demand
that answers be sought quickly to min-
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imize risk to patients. The negotiation
of additional long-term grant support
can pose serious time problems in such
instances.

Funds from the pharmaceutical in-
dustry are available in small amounts
for specific studies, and are unquestion-
ably useful in covering the expense of
some investigations. Such funds do not,
however, provide a sound continuing
base from which to obtain salaries for
trained investigators or for research as-
sistants.

Many clinical pharmacology units
have entered the initial stage of their
development. With small staffs (often
one man) they are making a modest
beginning in meeting the needs in the
area of predoctoral and postgraduate
teaching of clinical pharmacology, the
recruiting and training of well qualified
clinical pharmacologists, and research
on drug action, comparative efficacy,
mechanism of action, structure-activity
relationships, toxicity, and pharmaco-
logic interactions in man. Most urgently
needed at this time is the type of sup-
port which will facilitate the develop-
ment of more adequate staffs in those
university clinical pharmacology units
which have demonstrated potential in
their training and research activities.

By bringing additional well trained
and capable faculty members into these
groups, the clinical pharmacologist
could give more attention to such things
as his function as an interdepartmental
catalyst, mechanisms of drug toxicity,
and the investigation of drug action in
depth. Only through effective teaching
programs and the impact of investiga-
tive programs which attract students
and house staff can clinical pharma-
cology exert maximal appeal and re-
cruit talented people.

There is a recognized need for more
well trained clinical pharmacologists to
meet the current demands of teaching
and research, to develop programs in
the many medical schools currently
without them, and to staff future cen-
ters, such as the proposed regional com-
plexes which are charged with bringing
research advances more effectively and
safely to therapeutic application.

To meet these needs, the most fruit-
ful approach at this time might well
be to foster the development of well
staffed clinical pharmacology units to
attract capable people and to train
them effectively. Despite the sources
now contributing toward this goal, addi-
tional support is clearly required. Funds
are needed for the stable support of
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senior faculty positions in those clini-
cal pharmacology units which have
demonstrated potential in their training
and research programs. The lack of
such funds is the single greatest limita-
tion in the next stage of the develop-
ment of clinical pharmacology. In ad-
dition, support for young clinical phar-
macologists at the immediate post-train-
ee level is often lacking, and many of
the research functions of the clinical
pharmacology unit are not readily sup-
ported by long-range research grants.
Funds for new studies are generally
available from the pharmaceutical in-
dustry only if the interests of the firm
in question and of the investigator coin-
cide. Support is also not readily avail-
able for the important service functions
provided by the clinical pharmacology
unit. A special type of unit or program
support would be extremely helpful to
provide funds for such activities on a
continuing basis.

The location of space for the lab-
oratories, offices, and clinical research
units needed by clinical pharmacology
groups differs considerably from in-
stitution to institution. Many groups
have research space available within the
department of pharmacology or in an
area immediately adjoining the research
space of the pharmacology department.
The ideal location of space for a clini-
cal pharmacology unit would be close
to both the department of pharmacology
and the research area related to clinical
investigation. Clinical facilities are ob-
viously of great importance, and in se-
lecting the site for such facilities, con-
sideration should be given both to the
needs of the investigator and the phys-
ical and psychological comfort of pa-
tients.

Some units have inadequate space for
their current programs, and most units
would find the expansion of their facul-
ty sharply limited by the shortage of
space and facilities for additional in-
vestigators.

Space for specific clinical research
projects is primarily available at the
present time in categoric disease-orient-
ed clinical research units (such as those
for cancer chemotherapy) or in the
multidisciplinary clinical research areas.
Where such facilities are not available,
they will have to be provided.

Because of the interdepartmental na-
ture of clinical pharmacology it is sug-
gested that responsibility for develop-
ment of space for such groups be a
function of the dean of the medical
school in cooperation with the chair-

men of the department of pharmacol-
ogy and of the clinical department or
departments most directly involved. It
is suggested that those groups interested
in fostering the development of clinical
pharmacology recognize that lack of
space currently limits the adequate
staffing of most clinical pharmacology
units.

If one accepts the general philosophy
and specific needs described above, it
is difficult to avoid the conclusion that
the welfare of the American public de-
mands that means be found to expand
clinical pharmacology. There are two
major sources of available funds: the
government and the pharmaceutical in-
dustry. Both sources are now making
contributions, but grossly inadequate
ones. The cost of establishing clinical
pharmacology units in all U. S. schools
would not be high, and the potential
benefits would be immeasurable.

Louls LAsAGNA
Division of Clinical Pharmacology,
Johns Hopkins University
School of Medicine,
Baltimore, Maryland 21205
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Aging

The biological aspects of aging were
discussed at a symposium held at the
Salk Institute for Biological Studies,
San Diego, California, 4-6 Novem-
ber 1965. Speakers included gerontolo-
gists from the United States and Eng-
land.

Maynard Smith (University of Sus-
sex, England) provided a general in-
troduction to theories of aging. In his
opinion it was unlikely that there was
any such thing as the aging process
but only a series of aging processes
which natural selection would tend to
synchronize even if the causes were
physiologically independent. He em-
phasized the impossibility of deciding
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