Did you know

...that cancer epidemiologists
estimate that 50 to 90% of
human cancers are produced
by our environment?

... that cancer is described as
being 100 different diseases?

...about 220,000 Americans
were treated successfully for
cancer in 1975, and it is
estimated that half again that
many could have been saved
by earlier or better treatment?

These and other facts are brought
forth in CANCER, a new audio-
tape album from AAAS. During
interviews with science journalists
Barbara J. Culliton and Wallace K.
Waterfall, nineteen recognized
authorities provide some thought-
provoking new ideas as well as
an overview of current progress
in cancer research, therapy, and
rehabilitation. Each book-style al-
bum contains four hour-long cas-
settes, plus a 40-page booklet

that provides an excellent synop-

sis of the interviews. Order your
album now. Or, order a copy of
the CANCER booklet alone.

Album: $49.95 retail
$44 .95 AAAS members, prepaid

Booklet: $2.50 retail
$2.00 AAAS members, prepaid

(Please allow 6 to 8 weeks for delivery)

Send orders to Dept. C-3A

’ American
Association for
the Advancement
of Science

1515 Massachusetts Avenue, N.W.
Washington, D.C. 20005

5. U.S. Senate, Select Committee on Small Busi-
ness, Hearings on Energy Research and Devel-
opment and Small Business, 13 and 14 May
1975 (Government Printing Office, Washington,
D.C., 1975), p. 245.

6. Steam-Electric Plant Construction Cost and An-
nual Production Expenses, Twenty-Sixth An-
nual Supplement (Publication No. S-250, Feder-
al Power Commission, Washington, D.C.,
1973).

7. S. T. Brewer, chief, Planning and Assessment
Branch, Division of Reactor Development and
Demonstration, Energy Research and Devel-
opment Administration, personal communica-
tion.

8. H. Bethe, in Report of the Cornell Workshops
on the Major Issues of a National Energy Re-
search and Development Program (College of
Engineering, Cornell University, Ithaca, N.Y.,
1973), p. 185.

9. The President’s Materials Policy Commission,
Resources for Freedom (Government Printing
Office, Washington, D.C., 1952).

Breast Cancer and Chemotherapy

In her article of 12 March (News and
Comment, p. 1029), Barbara J. Culliton
discusses a study by Bonadonna et al.
(1), in which chemotherapy was used as
an adjuvant to radical mastectomy, and
criticizes as ‘‘greatly exaggerated’’ my
characterization of the study as a work
of ‘‘monumental importance’’ (2).

Appearance of clinically manifest
breast cancer after the initial resection
predictably leads to death despite tempo-
rary remission. Axillary node metastases
at the time of mastectomy are sentinel
lesions indicative of a high probability of
micrometastases in other body sites.
Without chemotherapy, only 23.9 per-
cent of 163 women with one or more
positive axillary nodes and 13.8 percent
of 87 women with four or more positive
nodes at the time of surgery were alive
10 years later (3).

Modeling from combination chemo-
therapy of acute leukemia, Cooper (4)
described a chemotherapeutic program
for metastatic breast cancer using five
drugs—vincristine (V), prednisone (P),
cyclophosphamide (C), methotrexate
(M), and 5-fluorouracil (F). In terms of re-
mission induction, this regimen was su-
perior to any single drug therapy previ-
ously employed; nonetheless, half the pa-
tients in a group treated with the five-drug
therapy were dead in 1 year and 75 per-
cent in 2 years (5). Others studied com-
ponents of Cooper’s five-drug regimen by
omitting one or two drugs. A three-drug
combination (CMF) was found more ef-
fective than a single oral drug, L-phenyl-
alanine mustard (L-PAM), in suppressing
metastatic breast cancer (6). Both treat-
ments were then tested immediately af-
ter surgery in women who had axillary
node metastases. The L-PAM study, con-
ducted in the United States, was pub-
lished (7) as a report of early findings ata
time when significant delay in appear-
ance of recrudescent cancer (P = 0.2)

was seen only in premenopausal women.

Bonadonna et al. (1) reported a con-
trolled, randomized trial in 386 women in
which 12 monthly courses of CMF were
administered to one group after surgery;
a control group received no postoperative
treatment. After 27 months, there were
11 relapses in 207 patients (5.3 percent)
in the CMF group and 43 in 179 patients
(24.0 percent) in the control group (P =
< .000001). Furthermore, CMF was sig-
nificantly superior for patients in every
subset of the study classified by age,
ovarian function, number of nodes in-
volved, and extent of mastectomy. This
was also true for the 90 percent of pa-
tients with the commonest pathologic
type of tumor and the 89 percent whose
tumors were more than 2 centimeters in
diameter. Bonadonna et al. presented
their relapse data in the form of life-table
plots, the most effective way to describe
the events that occurred. These events,
in turn, give the best indication of how the
entire group, of which the early members
are a subset, will behave. Treatment fail-
ure distributions after 27 months were
projected to be 10 percent for the CMF
group and 43 percent for the control
group (P = .00002). No patient treated
with the full CMF regimen had relapsed
after the drug therapy was ended. For the
subset of 122 patients with the worst prog-
nosis—those with four or more metastat-
ic nodes—the projected treatment fail-
ures by life-table plot are 19 percent for
the CMF group and 76 percent for the
control group (P = .001). All relapsed
patients are expected to die. Like many
experimental neoplasms, disseminated
human cancer can in some instances be
cured by drugs when micrometastatic,
but rarely when clinically evident. This
principle, adopted from experience with
experimental and clinical acute leukemia,
has also been demonstrated in Wilm’s
tumor, osteogenic sarcoma, embryonal
rhabdomyosarcoma, Ewing’s tumor, and
Hodgkin’s disease. The Italian data and
the experience with micrometastatic can-
cer as a biologic phenomenon rather than
a unique characteristic of breast cancer
support the proposition that some
patients in the CMF treatment group
have been cured. Mortality data after 32
months show a difference: 11 of 179
patients in the control group have died,
compared with only 4 of the 207 patients
treated with CMF (P = .03) (8).

Culliton and Costanza (9) assert that
postoperative chemotherapy is still an
experimental method not to be under-
taken outside the research setting be-
cause of unknown late effects. The drugs
have been in use singly for 18 years or
more, and in combination for half that
time. The risks are reasonably well un-
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derstood. The late effects of the disease
are also well known and are worse. At
current rates some 89,000 women will
develop breast cancer this year in the
United States alone. It is expected that,
of these, 47 percent will have axillary
metastases (/0). These 42,000 women in
1 year cannot all go to the approximately
200 university hospitals and research in-
stitutions in the country. As many as can
should, so the absolute therapy may some
day be found. But emotional, economic,
and logistic considerations preclude this
option for the majority. What use bio-
statisticians if an important, beneficial
finding that could have occurred by
chance only twice in 100,000 times (or
once in a million) is denied to the women
in Anyplace, U.S.A.? If there were delay
for years of follow-up studies before
adopting the therapy, 10,000 women ev-
ery 4 months would be consigned to a
course of inaction that leads to an early
death from metastatic cancer. Women in
these numbers could not conceivably
succumb from adverse effects of the
treatment. There were no drug deaths
among Bonadonna’s patients. Who
makes the lag in translating research
success into clinical practice?

I advocated and advocate research, but
wrote (2) that its impossibility for most
patients should not impede adoption of
this treatment by qualified physicians.
This adjective appears to have gone un-
appreciated; 727 certified internists have
already been further certified by the
American Board of Internal Medicine in
the subspecialty of medical oncology
(11). Hundreds of other physicians are
experienced in the use of these drugs in
patients with advanced, clinically mani-
fest breast cancer, where the chance for
cure approaches zero.

Bonadonna’s study has demonstrated
the effectiveness of CMF in controlling
local recurrence of metastases on the
chest wall (there have been three recur-
rences in the CMF group of 207 patients
and 11 in the control group of 179
patients) and in bringing about improved
remission and survival rates after 27
months. One might hope the use of adju-
vant postoperative radiotherapy for
breast cancer—long-entrenched and
widely used, but with no evidence of
survival benefits (12)—would cease and
give way to chemotherapy (I3). Culli-
ton expresses apprehension about ste-
rility from chemotherapy for breast
cancer, a virtual nonissue. Dead women
tell no tales, nursery or otherwise.
Furthermore, less than 20 percent of
women with breast cancer are under
age 45 (10).

After developing his regimen, Cooper
treated in adjuvant fashion 100 women
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with breast cancer with four or more me-
tastatic axillary lymph nodes. Of these,
73 were treated with VPCMF for the 9
months immediately after radical mastec-
tomy. By life-table plot, 70 percent of
them are alive without evidence of dis-
ease after 8 years, a phenomenon strik-
ingly different from Bonadonna’s control
patients but not dissimilar, during the
initial portion of the curve, from his
CMF patients (14). These data should
also be compared to historical prece-
dents: of 14,294 women with one or more
positive nodes, 58 percent were dead in 8
years (10); of 88 women with four or
more positive nodes, 81 percent were
dead in 8 years (3).

A delicate balance exists between mak-
ing available today’s research achieve-
ments in the practice of medicine and
the conduct of ongoing clinical research
to attain the ultimate objective. The
ethics of the clinical investigator of breast
cancer are concerned not only with
today’s victims; he must serve as steward
for future millions the world over who
will die of breast cancer each decade until
prevention or cure becomes a reality for
all. Salvage of the breast should remain a
secondary goal until salvage of the
patient is firmly assured. The appearance
of these chemotherapeutic data (I, 7,
14), however, which prove the feasibility
of an approach to the real problem of
breast cancer, micrometastatic disease,
is of more significance for today’s patient
than any other therapeutic advance in
breast cancer since the modern era of
breast cancer surgery began before the
turn of the century.

JAMESs F. HoLLAND
Department of Neoplastic Diseases,
Mount Sinai School of Medicine,
New York 10029
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O ANOTHER SIDE OF
MARIJUANA RESEARCH
Length: 58 minutes
Price: $18.00

An exclusive roundtable dis-
cussion (on tape) featuring
outstanding scientists from
SHARPS Associates, Cam-
bridge, Mass. A fascinating in-
side look at how potent new
drugs are being developed from
marijuana-like chemicals.
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Length: 174 minutes
7 Speakers—108 Figures
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The Speakers:

H. G. Pars—Introduction to
Symposium

R. K. Razdan—Heterocyclic
Analogs

N. P. Plotnikoff—Anticonvulsant
Activity of New Benzopyrans

A. T. Dren—Sedative-Hypnotic
Actions of Two Related Nitro-
gen-Containing Benzopyran
Analogs in Cats and Rhesus
Monkeys

L. S. Harris—Heterocyclic
Benzopyrans with Narcotic
Antagonist Properties

J. E. Villarreal—Evaluation of
Selected Nitrogen Analogs
for Morphine-Like Physical
Dependence in the Rhesus
Monkey

A. S. Keats—Preliminary Clini-
cal Studies with Two Nitrogen
Analogs

AVAILABLE ON TAPE
CASSETTES ONLY

PRICES: $18.00 per Title
$28.00 for BOTH Titles

Order From:

American Chemical Society
1155 Sixteenth Street, N.W.
Washington, D.C. 20036
Dept. AP
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