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Is Man on the way to perfect health and
longevity? Will tomorrow’s citizens be

free of plagues, disease and deformity?

PROGNOSIY

FOR TOMORROW

BY ALAN E. NOURSE, M. D.

THERE are a number of people in medicine these
days who seem to feel that we are now in the midst
of the Golden Age of medical discovery, and I don’t
believe a word of it,

“But look at what we’ve accomplished in the last half
century!” they will cry indignantly. “We’ve routed in-
fectious diseases with the use of antibiotic drugs. We’ve
given life and hope to diabetics. We’ve solved the riddle
of poliomyelitis. We have proved that the human heart
can be opened by the surgeon’s knife and closed again
with impunity. Give us enough money, enough workers,
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and enough education and we
could wipe malaria from the face
of the Earth in fourteen days flat.
We’ve made more progress in diag-
nosis, treatment, and cure of human
illness in the past fifty years than
in the preceding fifty centuries! If
this isn’t the Golden Age, then
what is? Why shouldn’t we expect
to continue at this pace until all
human illness has fallen to the
blade?”

Well, why shouldn’t we?

There is a very simple and fun-
damental reason why we shouldn’t
expect to, and won’t, continue
medical progress at the same wild
gallop that has characterized the
past fifty years of work. We have
come within sight of discoveries that
will make the achievements of the
past half century look pale by com-
parison—only to find the road
blocked off by a great barrier. Noth-
ing we have done in the past will
help us to surmount that barrier,
but we have reached a point where
no other road will do. Far from
rushing untrammeled through a
Golden Age, medical research has
reached the crossroads, and must
find some fundamental answers be-
fore it can go on.

In essence, medical workers in
the past fifty years have been go-
ing about the countryside slaying
all the little dragons they could
find. They have been commend-
ably successful—so much so, in-
deed, that there aren’t very many
little dragons left to slay. But it
just happens that there are some big
dragons around that we haven’t
even touched yet. We don’t even
know for sure what they look like,
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much less how to go about slaying
them. And these dragons are kill-
ers—the group of disorders gener-
ally known as the degenerative dis-
eases, responsible among themselves
for the vast majority of human
death:

Arteriosclerosis and heart disease.
Hypertension. Cancer. We have
names for them. That’s about all
that we have.

Of course, there are certain
things we do know about these dis-
eases—important things to con-
sider in thinking about the future
of our attempts to track them
down. First, none of these diseases
can be expected to yield to medi-
cal research in the abrupt, dramatic
manner of past medical triumphs.
The reason lies in the peculiar na-
ture of these disorders.

With the infectious: diseases, or
poliomyelitis, we were dealing with
specific micro-organisms, vulner-
able to specific drugs, medications,
or antibodies capable of slowing or
stopping their growth. With dia-
betes mellitus a specific enzyme
system was found to be at fault, for
which a key enzyme could be sup-
plied artificially once it was dis-
covered and identified. But the de-
generative diseases are not specific
disorders of any organ or enzyme
system. They are generalized dis-
eases involving multiple organ sys-
tems. In each of them we are deal-
ing not with a sick kidney or a sick
liver, but with a sick human body,
suffering from a widespread mal-
function of the fundamental physio-
logical and biochemical processes

of life.
We can see, then, why no specific,
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simple, encapsulated answer is like-
ly to be found for any of these
vicious disorders. We’ve tried that
already, and failed. Physicians have,
for example, run the whole gamut
of drugs which should, theoretically,
bring down high blood pressure—
but their patients continue to die of
hypertensive cardiovascular dis-
ease. We have tried everything
imaginable to stop the wild, erratic
growth of malignant cancer cells—
but the cancers keep right on grow-
ing. We have even resorted to sur-
gery to try to replace the sclerotic
blood vessels in human hearts—but
we haven’t found any way to stop
the steady march of arteriosclerosis
in the aging human body.

Gradually it has become appar-
ent that the answers we need so
desperately will never be found
this way. These diseases will be
stopped only when we understand
what they are and why they hap-
pen; to reach this goal it will be
necessary for men to ferret out a
complete basic understanding of the
physiological and biochemical na-
ture of life itself.

This, then, is the great barrier
to the Golden Age of medicine. It
will not be surmounted in the next
decade, nor even the next. We may
well stand on the brink of a “bar-
ren age’ of medical progress—fifty
or sixty years, maybe a hundred, of
futile searching—before this great
barrier begins to crumble. It will
cost us stupendous sums of money
and the finest minds we can pos-
sibly recruit from the present and
future generations, for we will find
the answers only if we can develop
and sustain the greatest concerted
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search in the history of mankind.

But the reward will be far greater
than the mere ability to prevent or
cure a group of human ailments.
The knowledge we acquire in such
a search will give us the weapons
we need to fight the last enemy—
Death—on his own grounds. It will
place relative immortality within
our reach: a useful, productive hu-
man life-span measured in centuries
rather than in decades.

This will be the Golden Age of
medicine. It could come in our
time,

CERTAINLY DON’T wish to

suggest, from the above, that 1
anticipate a Mexican stand-off in
medicine for the next fifty years or
so. There will be progress of one
sort or another, and plenty of it.
For one thing, all the little dragons
aren’t slain yet by any means. A
few of them that remain are quite
unpleasant enough to deserve the
continued attention of medical re-
searchers for many years to come.
Some, indeed, have never been
truly dead, but continue to twitch
their tails from time to time in a
most annoying fashion. Others, only
recently discovered, are drawing
much attention to themselves—such
nasty customers as the disease
called lupus erythematosus, first
recognized in the early 1930’s, a
country cousin of rheumatic fever
and rheumatoid arthritis, but dis-
tinguished by its proclivity for kill-
ing teen-aged girls and young wom-
en. For another thing, and perhaps
more important, many research pro-
grams now under way show great

49



promise of providing at least some
hope of palliation until the final
answers are found.

But if the answers coming from
the laboratories and clinics in the
next half century are not as star-
tling and revolutionary as those
in the past, we can anticipate that
certain social and economic changes
directly related to medicine will be.
Some of these changes have al-
ready begun, and their endpoint
can be foreseen; others haven’t
started yet, but are as logical as
they are inevitable.

First, we will see the emergence
of greater and greater degrees of
specialization and super-specializa-
tion among practitioners of medi-
cine. The sheer bulk of information
and knowledge needed for success-
ful diagnosis and treatment of ill-
ness will force this trend to continue
and grow. As a result, the concept
of the “GP” and the “family doc-
tor’” will vanish completely, grieved
for a while but soon forgotten. In
its place clinic groups of trained
specialists will burgeon, offering a
far higher quality of medical care
for far more people than the general
practitioner could hope to supply.
As an unfortunate but inevitable
corollary, medical education will
take longer and cost more in a time
when more and more medically
trained men and women are des-
perately needed.

Side by side with the trend to-
ward super-specialization (have you
ever heard of a pituitary osmore-
ceptorologist? A specialist in the
function of Pacciman Corpuscle’
You haven’t? We’ve got ’em!) an-
other phenomenon, already present,
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will develop and expand rapidly:
the consolidation of medical clinics
and research laboratories into huge,
centralized medical centers. Al-
though such centers will grow up
chiefly because of economic pres-
sures, they will offer tremendous
advantages to medical researchers.
Diagnostic and research equipment,,
as it becomes more refined, also be-
comes more expensive. X-ray and
fluoroscopic  equipment, clinical
laboratory facilities, electron micro-
scopes, radioactive isotope facilities
—all can be shared by many groups
of workers in a centralized location,
whereas their cost would be pro-
hibitive in smaller installations.
What is more, a large, consolidated
medical center could effectively use
another tool to ease the almost in-
surmountable task of following cur-
rent medical literature: electronic
memory storage and computer
mechanisms could be maintained,
with trained crews to summarize
medical journal material, catalogue
it, store it, and make it quickly
available to save researchers the
days, weeks and months of almost
totally unproductive reading they
are so often forced to do just to
keep up to date.

Naturally, such installations will
cost money, and lots of it. They
will become not only research cen-
ters but centers for diagnosis, treat-
ment, and hospitalization of hun-
dreds of thousands of patients an-
nually. Medical insurance programs
will help foot some small part of the
bill, but sooner or later government
support to help allay the costs of
medical care and research will be-
come mandatory. When that hap-
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pens it will come, paradoxically,
without political control over the
use of the money. This idea of pay-
ing the Piper W1thout any say about
the tune to be played may well be
revolting to a national government
—just about as revolting as the very
thought of government subsidy is to
the medical profession—but stark
necessity will force an uneasy truce.
Medical work, with its basically
humanitarian aims and goals, must
not be allowed to become a political
issue—witness the grisly example
of Dr. Salk’s vaccine—and yet the
search for the answers we must
have will be too costly for private
support. A truce will have to be
made, and the resulting compro-
mise may well be unique in the
3000-year history of high finance!
We will ‘see other strange bed-
fellows appearing. Already the
radiologist is hard put to tell
whether he is a physicist specializ-
ing in medicine or a medical doctor
specializing in physics. There was a
time when the biochemist and the
physiologist would have laughed
at the suggestion that the electronic
engineer might be able to offer
them help; now they seek him out
to build diagnostic and research
machines for them. Lions and
lambs, together they go, and the
result is a broader scope for each,
and perhaps a greater hope that the
answers will, finally, be reached.

HIS IS ALL very nice, you may
say, but it doesn’t help Granny
with her rheumatism very much
right now. There is every reason to
believe that within a few decades
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we will have answers that will put
an end to Granny’s rheumatism
once and for all—but what about
the meantime? Unfortunately we
don’t have those answers yet, and
we do have Granny. It will hardly

do to stand by and wring our hands
as we wait, so to speak, for Arma-
geddon.

So the search goes on for answers
applicable to human diseases and
disorders here and now—palliative
answers perhaps, almost always in-
complete and tentative answers, but
some kind of approach at least.
This, then, will be the area of wvis-
ible progress in the forthcoming
“barren age” of medicine.

Again, we will see developments
in two regions: the refinement of
diagnostic and therapeutic tech-
niques already known; and the
search for techniques and methods
not yet discovered. In the first cate-
gory, it seems very likely that we
will see massive enlargement and
refinement of the gawky, imprac-
tical present day mass-screening
techniques for the early detection
of such diseases as pulmonary tuber-
culosis, cancer, gastro-intestinal
ulcer, hypertension and kidney dis-
ease. Such mass-screenings have al-
ready been undertaken in certain of
our cities—massive programs of
chest X-rays to “screen” significant
segments of the population for pul-
monary tuberculosis, to cite a sin-
gle example. Such programs have
invariably been considered imprac-
tical for wider use—but with our
backs to the wall, any technique
that offers hope of "earlier diagnosis
of cancer, for example, must be ex-
amined most carefully. Ways can
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be found to surmount the monu-
mental cost of such programs; in-
deed, another decade or so may see
mass-screenings as a basic annual
requirement of all hospitalization
and life insurance contracts.

In the past quarter century we
have seen surgery come into its own
with the development of techniques
once thought o be either impossible
or recklessly dangerous. Cardiac
surgery, for instance, is now refined
to such a degree that surgery of the
heart is commonplace, and greater
and greater daring is paying big
dividends. But at best surgery of to-
day is a pretty coarse proposition—
excision of large masses or diseased
organs, repair of large faults, in-
cision and drainage of wounds and
abscesses. Surgery has always been
limited by the necessity of main-
taining natural circulation of blood
to the vital organs while the oper-
ation goes on. But the next quarter
century will see great progress in
overcoming this barrier to surgical
activity. Artificial kidneys and
heart-lung machines will become
part of every surgical armamentari-
um. Artificial liver circulation sys-
tems may even be developed. With
such devices, in conjunction with
hypo-thermic anaesthesia methods
and drugs capable of slowing met-
abolic processes throughout the
body, micro-surgical techniques
would be feasible. Tiny instruments,
remotely controlled under micro-
scopic visualization could be used,
for instance, to separate cancer cells
from surrounding normal tissue on
a cell-by-cell basis, or for repair or
replacement of tiny, deep-seated
blood vessels in vital organs. At-
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tempts have already been made to
“seed” new coronary blood wvessels
into human hearts to replace dis-
eased vessels, without significant
success; micro-techniques would al-
low implanting and grafting of
tiny, healthy vessels deep in heart
muscle to replace the old, scler8tic
vessels. Portions of liver or kidney,
could be excised or repaired with-
out damage to surrounding healthy
cells. Technically impossible today,
such procedures may become com-
monplace as soon as the proper
tools are made. Here again the
medical researcher and the engineer
will work cheek by jowl to do a job
neither can do by himself.

Cancer is, of course, the target
of concerted attack from all sides
in medicine today. The many faces
it shows, its inexorable march to
fatality once started, the very alien
nature of its growth within the hu-
man body, all make it a fearful
enemy to human life. Yet, para-
doxically, the very nature of can-
cerous growth—wild, disordered,
spreading to any type of tissue
within the body, even surviving
transplantation from body to body
—may provide another weapon
against the diseases of degenera-
tion: the artificial culturing and
transplanting of whole prosthetic
organs to replace old, dying ones.
Again, an exciting challenge, tech-
nically impossible today, which may
come within the realm of reason to-
Morrow.

As for new drugs, the parade con-
tinues, often to the exhaustion of
our patience. But along with the
new drugs, new concepts of drug
usage are slowly emerging. The
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strange behavior of the adrenal cor-
tical steroids and other hormonal
substances are suggesting tantaliz-
ing new possibilities to medical re-
searchers. Imagine a drug which
gives the best therapeutic effect
when it is taken by the doctor
rather than the patient! Yet this
is exactly the way the lysergic acid
derivatives are being used in deal-
ing with schizophrenia. Gradually
the classical uses of drugs are be-

ing reinforced by unknown and un-
tried methods of use.

IN THE foregoing I have deliber-
ately avoided much comment on
the future attack on mental ill-
ness, chiefly because I cannot
find a good, solid, logical jumping-
off place from which to start specu-
latipg. Speculation might be inter-
esting, but it would necessarily be
wild, and right now I’'m trying to
keep my feet within kicking distance
of the ground.

But in speculating on any future
development in medicine or allied
fields we must recognize the pres-
ence of another factor at work—a
factor so staggeringly important
that it is perhaps the single greatest
shaper of the future, yet so unpre-
dictable that it utterly defies specu-
lation. This factor has been called
the principle of serendipity. In his
essays Horace Walpole described
the journeys of three hypothetical
Princes of Serendib (an ancient
name for Ceylon) who traveled in
quest of things they never succeeded
in finding, but discovered along
the way many things which turned
out to be better than what they
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were looking for. The lucky coin-
cidences that occur and lead to the
great medical discoveries, the un-
predictable variables that make any
speculation seem timid and con-
servative—this factor of serendipity
exercises an overwhelming influence
on the direction of medical progress.
Penicillin was discovered by grace
of serendipity: the spores of peni-
cillium notatum which blew in
Fleming’s window were nothing
more than an annoying contami-
nant of his bacteria cultures, and it
took him twelve years to realize
what had actually happened to
him—but it changed history when
he finally woke up. Practically every
medical discovery in history has
had some degree of serendipity in-
volved. It is a process which is con-
stantly at work—erratic, undepend-
able, upsetting orderly experiments
in the most annoying fashion, yet
opening doors we never even
dreamed existed before.

So speculation is only of limited
value even when based on the firm-
est ground. Nevertheless, I feel sure
that one thing is clear: medicine
today stands at the crossroads. We
are emerging, only now, from a
great darkness, and ahead we can
see the barest glimmer of light. The
Golden Age of medicine, when it
arrives, will bring problems of un-
imaginable proportions; the social
and economic implications of physi-
cal immortality are stupendous. It
will bring the potential for wisdom,
or for cataclysm. It will bring the
stars within reach. We stand on the
brink of discovery—we will live to
see it, to participateinit. © ® ®
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