18 November 1977, Volume 198, Number 4318

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the pre-
sentation and discussion of important issues related to
the advancement of science, including the presentation
of minority or conflicting points of view, rather than by
publishing only material on which a consensus has been
reached. Accordingly, all articles published in Science—
including editorials, news and comment, and book re-
views—are signed and reflect the individual views of the
authors and not official points of view adopted by the
AAAS or the institutions with which the authors are af-
filiated.

Editorial Board

1977: WARD GOODENOUGH, CLIFFORD GROBSTEIN,
H. S. GutowsKky, N. BRuCE HANNAY, DoNALD KEN-
NEDY, NEAL E. MILLER, RAYMOND H. THOMPSON

1978: RicHARD E. BALZHISER, JAMEs F. Crow,
HaNs LANDSBERG, EDWARD NEY, FRANK W. PUTNAM,
MAXINE SINGER, PAUL E. WAGGONER, F. KARL WIL-
LENBROCK

Publisher
WiLLIAM D. CAREY

Editor
PHILIP H. ABELSON

Editoral Staff

Managing Editor Business Manager
ROBERT V. ORMES HaNs NussBAUM

Assistant Managing Editor Production Editor
JoHN E. RINGLE ELLEN E. MURPHY

News and Comment: BARBARA J. CULLITON, Editor;
LUTHER J. CARTER, CONSTANCE HOLDEN, DEBORAH
SHAPLEY, R. JEFFREY SMITH, NICHOLAS WADE, JOHN
WaLsH. Editorial Assistant, SCHERRAINE MACK

Research News: ALLEN L. HAMMOND, Editor; RICH-
ARD A. KERR, GINA BARI KoLATA, JEAN L. MARX,
THoMmAs H. MAuGH II, WiLLIAM D. METZ, ARTHUR L.
ROBINSON. Editorial Assistant, FANNIE GROOM

Associate Editors: ELEANORE BuTz, MARY DORF-
MAN, SYLVIA EBERHART, JUDITH GOTTLIEB

Assistant Editors: CAITILIN GORDON, RUTH KuL-
STAD, LoIS SCHMITT

Book Reviews: KATHERINE LIVINGSTON, Editor; LIN-
DA HEISERMAN, JANET KEGG

Letters: CHRISTINE KARLIK

Copy Editors: IsSABELLA BOULDIN, OLIVER HEAT-
WOLE

Production: NaANCY HARTNAGEL, JOHN BAKER; YA
L1 SwIGART, ELEANOR WARNER; JEAN RoCKwoOOD,
LEAH RYAN, SHARON RYaN

Covers, Reprints, and Permissions: GRAYCE FINGER,
Editor; CORRINE HARRIS, MARGARET LLOYD

Guide to Scientific Instruments: RICHARD SOMMER
Assistant to the Editors: RICHARD SEMIKLOSE
Membership Recruitment: GWENDOLYN HUDDLE
Member and Subscription Records: ANN RAGLAND

EDITORIAL CORRESPONDENCE: 1515 Massachu-
setts Ave., NW, Washington, D.C. 20005. Area code
202. General Editorial Office, 467-4350; Book Reviews,
467-4367; Guide to Scientific Instruments, 467-4480;
News and Comment, 467-4430; Reprints and Per-
missions, 467-4483; Research News, 467-4321; Cable:
Advancesci, Washington. For *‘Instructions for Contrib-
utors,"” write the editorial office or see page xv, Science,
30 September 1977.

BUSINESS CORRESPONDENCE: Area Code 202.
Business Office, 467-4411; Circulation, 467-4417.

Advertising Representatives
Director: EARL J. SCHERAGO
Production Manager: MARGARET STERLING
Advertising Sales Manager: RICHARD L. CHARLES

Sales: NEw YORrkK, N.Y. 10036: Herbert L. Burklund, 11
W. 42 St. (212-PE-6-1858); ScotcH PLAINS, N.J. 07076:
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI-
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich-
igan Ave. (312-DE-7-4973); BEVERLY HiLLs, CALIF.
90211: Winn Nance, 111 N. La Cienega Blvd. (213-657-
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent
Hill Rd. (802-867-5581)

ADVERTISING CORRESPONDENCE: Room 1740,
121; V8V 42 St., New York, N.Y. 10036. Phone: 212-PE-6-
1858.

SCIENCE

Biostatistics in Medicine

About 60 years ago, within a single decade, it was discovered that the
course of three of the most complex and lethal of diseases—pellagra, per-
nicious anemia, and diabetes—could be turned around swiftly and precisely
by the restoration of absent biochemical reactants. Thus a new era opened,
and a few years later the discovery of the sulfonamides and penicillin made
the fact of the revolution plain to everyone. Human disease was curable by
the use of scientific methods.

The impact of this discovery is now only dimly remembered, but at the
time it was overwhelming. Therapy had fallen out of fashion long since, as
the result of another, earlier revolution. Two catastrophic observations had
been made in the 19th century and were accepted with reluctance: the first
was that many human ailments could reverse themselves without treatment;
the second, that the stupendous therapeutic armamentarium of that time,
which included everything from botanical extracts to applications of electri-
cal currents and leeches, simply did not work. At around the time of Sir
William Osler there began a long period of therapeutic nihilism, and it came
to a close with the introduction of penicillin. Since the 1940’s, medicine has
been undergoing transformation from an art, as it was earlier termed, to a
mixture of science and technology.

But the transformation is still in its early stages. There is a long list of
formidable human diseases whose underlying mechanisms are not at all
clear, and these are presently unapproachable by such precisely targeted
techniques as the use of penicillin against streptococci. There is a long way
to go. As a science, medicine has started, but it will not have arrived until
biological problems posed by the senile dementias, arthritis, cancer, and so
on are well on the way to being solved. What is new in medicine is the
general awareness that these are biological problems and that they are ulti-
mately solvable.

It is precisely because of the success of medicine in some of these prob-
lems that research on the unsolved diseases poses such complex ethical
problems. It used to be agreed that therapy did not matter all that much, that
most pharmacological agents were essentially trivial and at best marginal in
their effects. We edged away from that attitude when the antibiotics turned
up, and were finally wrenched away by the new anticancer drugs, the diuret-
ics, the antihypertensives, and most of all by recent discoveries in neuro-
pharmacology. The stakes have become very much higher, and the possible
remedies for disease much more powerful and potentially dangerous.

In studying potential new therapeutic agents the design of experiments
and the evaluation of results have become more difficult than ever before,
partly because of what has already been learned about the natural history of
the diseases under study. Excepting only cancer (and even here there are
scattered reports of spontaneous cures) and certain inexorable forms of
heart disease, most illnesses can reverse themselves. In schizophrenia and
rheumatoid arthritis, for example, it is estimated that 35 percent of cases
will recover no matter what is done. A great many patients with hyper-
tension can have a normal life-span. Also, the remarkable potency of pla-
cebos in providing transient relief of symptoms in many illnesses has be-
come an important complication for clinical research.

From here on, as far ahead as one can see, medicine must be building, as
a central part of its scientific base, a solid underpinning of biostatistical and
epidemiological knowledge. Hunches and intuitive impressions are essential
for getting the work started, but it is only through the quality of the numbers
at the end that the truth can be told.—LEwis THoMAS, Memorial Sloan-
Kettering Cancer Center, New York 10021.



