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Case Histories of Significant Medical Advances

Tamoxifen (through 2001)

Amar Bhidé, Harvard Business School
Srikant Datar, Harvard Business School

Katherine Stebbins, Harvard Business School

Abstract: Our case history describes the development of tamoxifen, considered a “gold
standard” treatment for millions of breast cancer patients. Specifically, we describe breast cancer
treatments prior to tamoxifen’s development; the initial development of tamoxifen from 1960 to
1973; tamoxifen’s adoption as an adjuvant breast cancer treatment between 1973 and 1985; and
the extension of tamoxifen’s use to include preventative treatment, between 1986 and 2002.

Note: Tamoxifen, like the others in this series of case-histories, are included in a list compiled
by Victor Fuchs and Harold Sox (2001) of technologies produced (or significantly advanced)
between 1975 and 2000 that internists in the United States said had had a major impact on
patient care. The case histories focus on advances in the 20th century (i.e. before this
millennium) in the United States, Europe, and Japan -- to the degree information was available
to the researchers. Limitations of space and information severely limit coverage of
developments in emerging economies.



Case Histories of Significant Medical Advances

Tamoxifen

Tamoxifen is considered a “gold standard” treatment for millions of breast cancer patients. In 1985,
twelve years after Imperial Chemical Industries (ICI), had first introduced tamoxifen in the United
Kingdom (UK), the World Health Organization (WHO) designated it an essential cancer drug.! In 2003
a leading tamoxifen researcher, estimated that “over 400,000 women are alive...as a result of tamoxifen
therapy.”? (See Exhibit 1)

The drug disrupts estrogen’s promotion of cancerous breast tumors. Estrogen is a hormone
produced by the body that normally--and beneficially--regulates reproduction. However, in about 80%
of breast cancer cases, estrogen promotes the growth of tumors.?

Doctors prescribe tamoxifen after patients have undergone other treatments, such as surgery and
radiation, to remove their initial tumors. Drugs used in this way are often referred to as “adjuvant
therapy.” Doctors also prescribe the drug to healthy women who have a high risk of developing breast
cancer because of factors such as close relatives with the disease; studies show preventative use reduces
women'’s chances of developing tumors by about 50%.# And, pricing has kept the drug relatively
affordable: tamoxifen has been available, a full course of treatment has been relatively cheap, costing
as much as six times less than other adjuvant breast cancer treatments - even when it was under patent
protection.?

The four main sections of this Note will describe: 1) breast cancer treatments and research before
tamoxifen’s development; 2) the initial development of tamoxifen from 1960 to 1973; 3) tamoxifen’s
adoption as an adjuvant breast cancer treatment between 1973 and 1985; and 4) the extension of
tamoxifen’s use to include preventative treatment, between 1986 and 2001.

1. Prior Treatments and Research (before 1960)

Since ancient times, physicians have treated breast cancer by cutting off all or parts of women'’s
breasts. In 1894, two American surgeons, William Halsted and Willy Meyer, independently
systematized operations that came to be known as “radical mastectomy”: removal of the entire breast
and the muscles beneath it. Variants of mastectomy soon became and long remained a standard
treatment for breast cancer.®

An indirect surgical approach was attempted in 1895 when a Scottish surgeon, George Thomas
Beatson, removed the ovaries of women with advanced breast cancer. The traditional practice of dairy
farmers of removing cows’ ovaries to increase lactation led Beatson to speculate that, in humans,
ovarian activity could influence breast tumor growth. (See Exhibit 2) Later, when working as a surgeon
at the Glasgow Cancer Hospital,” Beatson removed the ovaries of three women believed to have
incurable breast cancers. As he reported in an 1896 article in The Lancet, a prestigious British medical
journal, the cancer “disappeared” in one woman and shrank significantly in another, reducing their
pain and leading to “excellent health.”® However, Beatson turned his attention thereafter to surgical
treatments for other cancers and tuberculosis, and few other physicians took on his ovarian removal
technique.’

Instead, radiation treatments became the main alternative and complement to mastectomies. A year
after Wilhelm Roentgen had discovered X-rays in 1895, physicians found they killed cancer cells. Soon
physicians routinely used X-rays to treat gastric, skin, and breast cancers.”

In the 1940s, chemotherapy emerged to “poison” cancer cells. Researchers first developed cancer-
killing drugs based on mustard gas (previously used as a chemical weapon in the First World War) to



treat lymphoma in 1942, and shortly after, drugs to treat leukemia. Doctors started to use these
“chemotherapeutic” drugs to treat breast cancers in the 1950s.1!

Surgery, radiation, and chemotherapy treatments for breast cancer, however, were painful,
disfiguring, harmful, and ineffective. They could also cause infertility, birth defects, and blood cancers
and problems with the immune system, bone marrow, bladder, and liver functions. And they typically
produced only temporary remissions. Breast cancers returned, killing 40-50% of patients within as little
as five years.1?

Meanwhile, researchers were attempting to use sex hormones for cancer treatments. In the 1930s,
researchers found that sex hormones that regulate human reproductive systems also had beneficial —
and harmful--effects throughout the body. In 1941, Charles Huggins, a Canadian medical researcher
working at the University of Chicago, published an article reporting that removing testicles, which
produce male sex hormones, helped control prostate cancer. Huggins’s 1941 article also reported the
same results by injecting synthetic estrogen.!3 (Dr. E. Charles Dodds, a researcher at University College
London, had first synthesized this hormone in 1933).

By the 1950s, Huggins and other researchers had tried to treat breast cancer by reducing or
increasing estrogen levels in the body. Huggins revived and improved George Thomas Beatson’s
surgical techniques for removing ovaries, which by then had been shown to produce estrogen. Other
researchers however reported that injecting high doses of synthetic estrogen temporarily halted growth
of or reduced the size of breast tumors.

In the 1950s, researchers also synthesized hormones to regulate female reproduction. Researchers
at the American pharmaceutical company G.D. Searle synthesized and patented progesterone to treat
menstrual disorders in 1952. That year, the company supplied their new hormone to researchers at the
Worcester Foundation for Experimental Biology, a private institute that was trying to develop
contraceptive drugs. The following year, Searle also provided modest funding to the institution,”
supplementing larger grants from individual donors, notably the American heiress Katharine
McCormick and the birth control pioneer Margaret Sanger.

The Worcester Foundation researchers found that Searle’s progesterone had the contraceptive effect
of preventing ovaries from releasing eggs.1¢ It could also control menstruation. The results encouraged
Searle to market the drug. However, before it could do so, it needed to conduct safety trials required
by the U.S. Food and Drug Administration (FDA). Searle relied on the Worcester Foundation to
conduct the trials, and, after the drug passed safety trials, Searle obtained FDA approval to market it
to treat irregular menstruation in 1957.17

However, Searle’s drug rapidly became popular for its contraceptive effects. The FDA’S 1957
approval had required a label warning of the drug’s adverse effects on fertility, and by 1959, over
500,000 American women were using the Searle pill for this “adverse” effect. Searle then immediately
sought regulatory approval to market its drug for birth control, which the FDA granted in 1960.18

The success of Searle’s drug encouraged several American and European companies, including ICI,
that were already researching and synthesizing hormones for cancer and other treatments to
investigate their contraceptive applications.

2. Initial Development of Tamoxifen (1960-1973)

ICI (which for most of its history was the largest industrial company in the UK) had been formed
in 1926 through a merger of four chemical companies.?’ It had started synthesizing chemicals for

" Searle had initially refused to fund the project in 1952 to avoid controversies about contraceptive drugs (which were illegal in
twenty-six states at the time.)
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potential pharmaceutical uses in 1936, as German chemical companies had been doing since the 19t
century. In 1938, the company started research on the use of synthetic estrogen (which, as mentioned,
had first been synthesized in 1933) for cancer treatments.?!

The company added contraception to its estrogen research in 1957 (about five years after Searle had
started supporting the Worcester Foundation’s research). In 1960, ICI placed contraceptive research in
a separate division. Researchers in the division synthesized a series of hormones, including estrogen,
and tested them on animals to see if they had contraceptive effects.??

ICI's newly created division did not, however, focus on just contraception. ICI had placed the
division under the direction of Dr. Arthur Walpole, a cancer researcher at ICI since 1938. Because he
was principally a cancer researcher, Walpole hoped synthetic estrogens could also lead to new cancer
treatments. Therefore, Walpole’s team investigated the potential use of their synthetic hormones in
cancer treatments, as well as in contraceptives.23

Animal studies on ICI 46,474, or “tamoxifen,” synthesized in 1962, indicated promising—yet
puzzling — possibilities. Some studies suggested that like estrogen, it stimulated ovulation. Other
studies, however, suggested “anti-estrogen” (or estrogen antagonist) effects, such as preventing
pregnancy by disrupting the implantation of fertilized eggs in the uterus. Yet other studies indicated
potential for treating high cholesterol and cancer.?*

In 1965, ICI patented tamoxifen for all these uses in the UK while preparing to market the drug as
a contraceptive to compete with Searle’s already successful drug. This required undertaking trials on
the gestation of primates (which lasted about six months) to study whether ICI's proposed
contraceptive would harm fetuses or mothers. (Regulators had instituted the requirements - which
Searle’s drug had not faced -- after the thalidomide disaster of 1962. Thalidomide, marketed as a mild
sleeping pill, was found to cause thousands of babies to be born with malformed limbs.) 2

In 1969, before completing these studies on pregnant primates, ICI also sponsored human trials to
test tamoxifen as a treatment for infertility and for relieving the pain and other symptoms of patients
with advanced breast cancer. These other uses did not raise concerns about effects on fetal
development—nor did they require researchers address potential legal and ethical problems arising
from failures of contraceptive use.?®

After its primate trials showed tamoxifen did not harm fetuses ICI sponsored human contraceptive
trials in 1971. ICI chose a Stockholm research institute - rather than a UK hospital -- in part because
Sweden had long legalized abortion, providing options for women in cases where the contraceptive
failed. Meanwhile, human trials (in UK hospitals) for treating infertility and breast cancer patients had
shown tamoxifen had fewer side effects than synthetic estrogens already on market (to treat, for
instance, irregular menstruation). Therefore, ICI also expanded its trials for infertility and breast cancer
treatment in UK hospitals.?”

The Swedish contraception trials failed -- tamoxifen did not reliably prevent pregnancy. However,
the UK trials showed considerable promise in treating infertility and in relieving pain and shrinking
tumors in older patients with advanced breast cancer.?

Nonetheless, ICI's Board of Directors nearly stopped tamoxifen development in 1972. The company
had already invested £148,000 (equal to about $2.5 million in 2020) without producing any drugs.
Market research had suggested that sales from infertility treatments would not justify further
investment. In addition, tamoxifen faced five recently introduced synthetic hormone-based? breast
cancer treatments. ICI's senior management reportedly told its tamoxifen researchers to prepare to end
their project.

Arthur Walpole, the thirty-four-year ICI veteran who led the tamoxifen project from the start,
strongly resisted. After threatening to resign, he somehow persuaded his bosses to market tamoxifen3!
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to treat infertility and as a palliative treatment for patients with terminal breast cancer in the UK. ICI
introduced the drug in 1973, reportedly at a higher price point than the other synthetic hormones then
used as palliative treatments.? ICI's managers also agreed to sponsor human trials in the United States,
where ICI had failed to secure a patent for tamoxifen.3

3. Adoption as adjuvant treatment (1973-1985)

In the late 1960s, the U.S. patent office had rejected ICI’s patent application (made in 1963) because
American pharmaceutical company Merrell had already patented a similar drug. ICI had immediately
challenged the rejection and in 1975 - while the U.S. courts were still adjudicating the challenge - the
company initiated human trials needed to secure regulatory approval from the FDA to market
tamoxifen in the United States.?*

Unlike UK regulators, who only required studies demonstrating the safety of new drugs at the time,
the U.S. FDA required (after 1962) trials demonstrating a drug’s effectiveness in treating a specified
“indication.” ICI's American trials targeted ambitious indications. In the earlier UK hospital trails,
tamoxifen had been given to alleviate the pain and other symptoms of terminal patients with
inoperable, untreatable tumors. The new trials examined tamoxifen’s effects when administered after
mastectomy and radiation therapies.®

Favorable results helped ICI secure FDA approval in 1977. Sixty-one percent of patients who took
tamoxifen for two years after treatment with surgery and radiation improved: the drug eliminated
tumors in four percent, shrank tumors in 35%, and kept tumors from growing larger in 22% of patients.
The studies also showed tamoxifen to be exceptionally safe, enabling ICI to market its “minimal, non-
life-threatening” side effects.3°

Subsequent worldwide trials of tamoxifen’s effectiveness validated the U.S. results. Like many
cancer trials in the 1970s, the initial trials had enrolled only a few hundred women (because of the
difficulty of finding participants). The subsequent trials treated over 3,100 women of all ages with less
advanced cases of breast cancer in hospitals in Europe, U.S., and New Zealand. Initial results,
published in 1983 in The Lancet, reported that tamoxifen helped 10-20% more women over 50 survive
disease-free in the two to three years following surgery and radiation. Additional results published in
The Lancet in 1985, showed six years of tamoxifen treatment reduced death rates by 34% for patients of
all ages with the disease.”

In 1985, the U.S. National Institutes of Health held a consensus conference on breast cancer
treatments and declared tamoxifen the “treatment of choice” to extend the lives (after surgery and
radiation) of women over 50 years of age with tumors promoted by estrogen. (As previously
mentioned, tamoxifen does not affect all breast tumors. Its benefits vary according to whether a patient
has tumors with estrogen “receptors.” Researchers first identified such receptors in studies of the
uterus in 1968 and on breast tumors in 1971.)3

ICI then sponsored research that led to the introduction of commercial test kits in 1988 to identify
estrogen-sensitive tumors. These kits helped physicians target patients who would respond to
treatment with tamoxifen. %

Pharmacologist V. Craig Jordan, a former student of ICI's Arthur Walpole, emerged as a prominent
tamoxifen advocate after Walpole’s death in 1977. Jordan led American and European studies and
published and lectured widely.*° (See Exhibit 1)

Sales grew along with use. In 1974, sales were £140,000 - about a third of a million U.S. dollars --
predominantly from sales in ICI's home market of Britain. In 1985, ICI's tamoxifen sales in the U.S.
alone were more than 150 times that, amounting to $50 million (about £65 million).#! The amounts
reflected the high volume of sales, however, rather than a high price: by 1986, a two-month supply of
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tamoxifen cost $51 in the U.S., making the recommended two-year course of treatment about $600
total” —less than half the cost of other adjuvant breast cancer drugs introduced at the time.*?

Then in 1985, a U.S. court of appeals granted ICI a U.S. patent for tamoxifen and guaranteed
exclusive rights to market the drug through 2002. Even before ICI had succeeded in securing its patent,
no other U.S. pharmaceutical company had attempted to introduce the ICI molecule.**> However,
pharmaceutical companies did offer alternative adjuvant treatments, such as Pfizer’s Provera, Syntex’s
Masteril, Eli Lilly’s Oncovin, and Adria Laboratories’ Adriamycin. Notwithstanding its preeminent
position, as mentioned, tamoxifen was affordably priced.*

ICI's tamoxifen patent in the UK and Europe, which had been obtained in 1965, expired in 1983. By
the mid-1980s, twenty companies offered generic alternatives, which according to one account,
discouraged ICI from further development.* (See Exhibit 3)

4. Extension to preventative treatment (1986-2001)

Animal trials in the 1970s had suggested tamoxifen not only shrank existing tumors but also
prevented tumors from growing in other parts of the body. Human trials had also shown that women
who took tamoxifen after developing cancer in one breast were less likely to develop a tumor in the
other breast. These results prompted researchers to initiate a pilot study of the preventative use of
tamoxifen in the UK in 1986. The study included healthy, cancer-free women who had a high risk of
developing breast cancer because they had one or more close family members with the disease. Large-
scale, multicenter trials of preventative use began in North America, Europe, Australia, and New
Zealand in 1992. These trials expanded to include women over 60 years of age and women 35-59 years
of age with one or more risk factors, such as: a first period before age 12, childlessness or a first child
born after age 25, a history of benign breast biopsies or removal of precancerous growths, and one or
more close relatives with breast cancer.4

In 1998, North American researchers (but not European ones) discontinued their trials when
preliminary American results showed that women who had these risk factors (but were otherwise
healthy) and who took tamoxifen were 50% less likely to develop breast tumors than those who did
not take the drug. That same year, the FDA did something it had never done before: approve a cancer
drug - tamoxifen -- for use on patients deemed high risk but otherwise healthy and cancer-free (as
opposed to patients undergoing treatment to eradicate existing tumors).#

The FDA’s approval for preventative use helped tamoxifen revenues continue to grow in the United
States. Between 1985 and 1995, tamoxifen’s U.S. sales revenues had increased 6-fold; between 1996 and
1999, they increased again, by almost another 80%. In 1999, tamoxifen dominated the U.S. breast cancer
drugs market with about 39% share of the whole market -- including all other kinds of chemotherapy.4

Tamoxifen’s price had increased in the U.S. since the 1980s, from $51 for a two-month supply to
about $190 for a two-month supply in the late 1990s.t However, its cost remained below other adjuvant
breast cancer drugs at the time.*’ For instance, Bristol-Myers Squibb’s adjuvant treatment Taxol cost
about $2,600 for a one-month supply* when introduced in the mid-1990s.0

European researchers and regulators were skeptical of tamoxifen’s preventative use, however.
Prevention trials based in Europe (which had continued after U.S. trials had been stopped) had not

* 1986 tamoxifen prices are equivalent to about $120 for a two-month supply and about $1,400 for two years in 2020 dollars.

11998 tamoxifen prices are equivalent to about $300 for a two-month supply in 2020 dollars. By that time, the recommended
course of treatment had been lengthened to two to five years. In 1998, a two-year course would cost about $2,300 (or about $3,600
in 2020) and a five-year course would cost about $5,700 (or about $9,000 in 2020).

$1994 Taxol prices are equivalent to about $4,600 for a one-month supply in 2020 dollars. The recommended twelve-week course
of treatment would cost about $7,800 in 1994 (or $13,700 in 2020 dollars).
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shown similarly significant benefits. In addition, both the European and American trials had found
increased risk of uterine cancers, life-threatening blood clots, and cataracts among women who took
tamoxifen for five or more years.5! These concerns prompted researchers to investigate drugs that
might have the same benefits as tamoxifen without its risks.2

Meanwhile, ICI had spun out tamoxifen and other pharmaceutical businesses in 1993 into “Zeneca,”
an independent, publicly traded company. Using a compound previously synthesized by ICI chemists,
Zeneca developed Arimidex, which inhibits estrogen production in the body. In 1995, Zeneca secured
FDA approval to market Arimidex as a treatment for older women with advanced breast cancer who
no longer responded to treatment with tamoxifen. Sales of Arimidex rapidly took off in the United
States: in 1997 alone, they grew by 155%.5°

Throughout the 1990s, ICI (and then Zeneca) faced legal challenges from producers of generic
drugs. Only one, Barr Laboratories, succeeded, leading to an agreement that stipulated that Barr license
and source its drug from ICI (Zeneca). Barr sold its generic tamoxifen at a relatively slight discount off
the price of ICI's drug, so it did not present the same competitive challenge as typical low-cost generics
did.>*

The Situation in 2001.

In 1999, Zeneca merged with the longtime Swedish pharmaceutical company Astra to form
AstraZeneca.% AstraZeneca’s researchers then developed an adjuvant breast cancer treatment using
fulvestrant, an anti-estrogen synthesized at ICI in 1992 that did not increase patients’ risk of cancer of
the uterus.®® After conducting the requisite trials, AstraZeneca applied to the FDA to market
fulvestrant in 2001, the year before tamoxifen’s patent was scheduled to expire.

That same year, in 2001, the FDA had approved a new drug, Herceptin, for adjuvant use. Herceptin
had been developed by the California-based biotech company Genentech to treat the up to 20% of
breast cancer patients with a mutation in their HER2 gene. It had been initially approved in 1998 to
treat advanced breast cancer in women with HER2 gene abnormalities.>®



Exhibit1 “Drug’s Champion Defied Skeptics,” published in The New York Times, April 14, 1998

TWENTY-FIVE years ago, fellow scientists warned Dr. Craig Jordan that his career would suffer if he did not
branch out and study something else besides the obscure compound that he hoped to make into a drug to treat
breast cancer. Dr. Jordan ignored the advice.

The compound, which he has worked on ever since, is now known as tamoxifen. It is the most widely used
treatment in the world for breast cancer, and last week it was also declared by Federal health officials to be the
first drug ever shown to prevent the disease in women at high risk of developing it.

“This is everything I've worked for all my life,” said Dr. Jordan, a professor of cancer pharmacology and
director of the breast cancer research program at the Lurie Comprehensive Cancer Center at Northwestern
University Medical School in Chicago. The reward is not material: Despite his many years of research on
tamoxifen, Dr. Jordan said he had no financial interest in the company that makes it. “I'm sort of old-fashioned,”
he said.

Originally, tamoxifen was not even considered as a cancer treatment. said Dr. Jordan, who studied the drug as
a graduate student from 1969 until 1972, “It was the age of making love and not war, and everybody was looking
for more contraceptives.” As a postcoital contraceptive, or morning-after pill, tamoxifen was great -- in rats. In
women, it was a flop.

“It went back on the shelf,” Dr. Jordan said.

Tamoxifen belonged to Zeneca Pharmaceuticals, the British company whose scientists had discovered it. The
company had no further plans for it. But Dr. Jordan did, and in 1972 when he finished his doctorate and began a
research career, he called Dr. Arthur Walpole, one of the Zeneca scientists who had created tamoxifen. “I said I
wanted to turn it into a breast-cancer drug,” Dr. Jordan recalled, adding that Dr. Walpole agreed at once.

But other colleagues were skeptical, to say the least. “For the first 10 years everybody thought I was crazy,
because chemotherapy was going to cure cancer, and why bother with this?” Dr. Jordan said. “Why would
anybody work on a failed contraceptive?”

Several lines of evidence had led him to the idea. Doctors had first noticed around the turn of the century that
some women with breast cancer seemed to fare better after removal of their ovaries, which produces the female
hormone estrogen. That observation was explained in the 1960’s, when researchers showed that estrogen could
fuel the growth of breast cancer: some breast tumors have estrogen receptors, molecules that the hormone locks
onto, enabling it to stimulate the growth of cancer cells.

Building on that work, Dr. Jordan and his colleagues showed that tamoxifen can stop estrogen from feeding
human breast tumors grown in the laboratory. Like estrogen itself, the drug locks onto estrogen receptors, blocking
or displacing the hormone, but without stimulating malignant cells. In addition, the researchers showed that
tamoxifen could prevent breast cancer in animals.

By 1974, tamoxifen was being tested in American women with breast cancer, and it was approved by the Food
and Drug Administration in 1977 to treat advanced cases of the disease. In the 1980’s, tamoxifen was also approved
for use in earlier stages, after surgery. Then, on April 6, researchers reported that tamoxifen was very effective in
preventing breast cancer in women who were at high risk for the disease.

But while tamoxifen can prevent breast cancer, it can also increase the risk of uterine cancer. For that reason,
Dr. Jordan and other scientists have looked for other drugs that, like tamoxifen, might protect against both breast
cancer and bone loss, but without causing uterine cancer. Dr. Jordan said that one possible candidate is raloxifene,
a drug approved last year to prevent osteoporosis. That drug will be compared to tamoxifen in another study,
limited to postmenopausal women, expected to start next fall, with Dr. Jordan as its scientific chairman.

Source: Grady, Denise “Drug's Champion Defied Skeptics,” New York Times, April 14, 1998.



Exhibit2 Excerpts from “On the Treatment of Inoperable Cases of Carcinoma of the Mamma:
Suggestions for a New Method of Treatment, with Illustrative Cases,” published in The Lancet, July
11, 1896

“I have no doubt it has fallen to the lot of nearly every medical man to have been consulted from
time to time by patients suffering from carcinoma so widely spread or so situated that it has been quite
apparent that nothing in the way of operative measures could be recommended. Such causes naturally
excite our sympathy, but they also bring home to us the fact that once a case of cancer has passed
beyond the reach of the surgeon’s knife our curative measures are practically nil.... Of late, owing to
my taking up the work of surgeon to the Glasgow Cancer Hospital, I have seen a considerable number
of such cases, and an opportunity has been furnished me of working out a line of treatment which I am
not aware has yet been tried by others and which is founded on a view of the etiology and nature of
cancer which is entirely opposed to the local parasitic theory of the disease and which seems to me to
offer a more reasonable explanation of it....

“The first case that I wish to bring under notice is that of a woman who consulted with me on May
11, 1895, at Glasgow Cancer Hospital.... The history she gave me was that she was thirty-three years
of age, married, and the mother of two children, the oldest three years of age and the youngest fifteen
months. She nursed both her children for from ten to twelve months, chiefly on the left breast, the first
child entirely so, as the right breast suppurated for two or three weeks. While nursing her first baby
she observed a small, hard lump at the outside of her left breast, and as it was painless and did not
increase in size, she took no further notice of it. It was only when her second baby was born twenty
months later that she became aware it was increasing.... In January of 1895 she was admitted... and
the journal report states that an examination showed the left mammary gland... [had in its center] a
large mass, measuring 5 in. across and 3%z in. in vertical diameter [with several other small tumors and
an ulcer around it].... The patient appeared to be strong, healthy, active, and robust. On January 25,
1895, she was operated upon. The hospital journal says the left breast was excised, a large area of skin
free of tumour being taken away. The axillary glands were removed, also a considerable part of the
pectoral muscle which appeared to be implicated.... About a month after she had gone home —that is,
within three months of the operation—she noticed that the wound had opened... [and] she observed
that some hardness was developing at the side of the scar, so she returned to the Infirmary for advice.
[She was admitted for a few days, then sent home.] On May 11, at the time she presented herself to me,
the local condition for which she sought advice was as follows... immediately below and arching over
the center of the long scar was a mass of recurrent tumour... about 2%z in. broad at its broadest part,
and about 3%z in. in length. ...She looked pale and careworn, and when questioned admitted she felt ill
and was quite unable to perform her household duties....

“The question that had to be decided was whether anything further could be done for the case. As
regards local removal I was quite at one with the opinion already expressed at the Royal Infirmary that
it was unjustifiable.... Failing, then, local measures, could the disease be attacked in any other way and
by any other channels? To answer this it is necessary that I should put before you views that I have for
some time held as to the etiology or cause of cancer generally, but more particularly of that of the
female mamma....

“I shall do so as shortly as I can. It is just twenty years ago that I was asked to take medical charge
of a man whose mind was affected, and I went to reside with him at one of his estates in the west of
Scotland. My duties were at times exciting, but never onerous, and I had a good deal of leisure to
myself. I thought it would be a good opportunity of writing my M.D. thesis, and after consideration I
decided I would take up the subject of lactation. What suggested it to me was the weaning of the lambs
on a large adjoining sheep farm.... Accordingly I commenced to work at it, getting all the practical
information could about it from the farmers and the shepherds round.... I learnt this very remarkable
fact, that is the custom in certain countries, to remove the ovaries of the cow after calving if it is wished
to keep up the supply of milk, and that if this is done the cow will go on giving milk indefinitely. This
fact seemed to me of great interest, for it pointed to one organ holding the control over the secretion of
another and separate organ.... I need hardly say that though I temporarily abandoned the subject of
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lactation for my thesis, I did not lose sight of the facts above mentioned, for they seemed to me to point
to influences at work in the human system that had not as yet been generally reckoned with or
recognised. Above all, I was struck with the local proliferation of epithelium seen in lactation. Here
was the very thing characteristic of carcinoma of the breast, and, indeed, of the cancerous process
everywhere, but differing from it in that it was held in control by another organ, and could be arrested
by that organ altogether or continued to a further stage, where the cells become fatty and passed out
of the system not only in an innocuous but nourishing fluid — milk.

“Now I think I am correct in saying that the spirit of modern pathology is this — that all pathological
changes are merely modified physiological ones... and that a knowledge of the forces controlling the
one may sometimes give us a clue to the other. I often asked myself, Is cancer of the mamma due to
some ovarian irritation, as from some defective steps in the cycle of ovarian changes; and, if so, would
the cell proliferation be brought to a standstill, or would the cells go on to the fatty degeneration seen
in lactation were the ovaries to be removed? For an answer to these questions... I obtained at the end
of 1878 a license for performing the experiment of removing the ovaries from suckling rabbits.... Space
will not allow me to go into them in detail, but I may say that the three cases I tried all confirmed the
fact....

“On taking up my work at the Glasgow Cancer Hospital... I felt that the position of matters was
that our present state of knowledge has nothing better to offer than the surgeon’s knife for the cases
where the tumor was limited and could be thoroughly removed; but that in inoperable cases... it was
possible a free admission of thyroid extract might influence the growth work through time a cure.
Failing this, I thought I might follow up on my old line of reasoning, and in cases of advanced
carcinoma of the breast in young patients see what effects the removal of the tubes and ovaries would
have on the progress of the cancerous growth in the way of arresting the cell proliferation and
converting the cells into fatty matter. Although the breast had been removed, this was the line of
procedure I decided to adopt with the case under notice, and accordingly on May 11, she was put
upon the thyroid tablets. They were pushed until their physiological action was made apparent; but as
no appreciable change was seen in the diseased condition at the end of a month I put it to her husband
and herself as to whether she should have performed the operation of the removal of the tubes and
ovaries. Its nature was fully explained to them both, and also that it was a purely experimental one,
but that it could be done without risk to life; and that, if it should have no effect on the cancerous
process, it would cause her no increase in suffering. She readily consented that I should do anything
that held out any prospect of cure, as she knew and felt her case was hopeless. On June 15, I operated
and removed the tubes and ovaries on both sides.... She made a good recovery and on June 28t was
sitting up. ...On July 12th, the administration of the thyroid tablets, three daily, was resumed.... On
August 1t it was noted that the local improvement continued and that the measurements of the largest
area of disease were length 2% in.; breadth 1% in.; while the depth was hardly appreciable.... [In
addition, the ulcer had healed, and the smaller tumors were less numerous.]..

“[E]ight months after my operation all vestiges of her precious cancerous disease had disappeared,
...and that she is apparently in excellent health.”

Source: George Thomas Beatson, “On the Treatment of Inoperable Cases of Carcinoma of the Mamma: Suggestions for a New
Method of Treatment, with Illustrative Cases,” The Lancet, Originally published as Volume 2, Issue 3803, 148, no. 3803
(July 18, 1896).



Exhibit3 Excerpt from “Why ICI is dragging its feet on cancer trial,” published in The Guardian,
June 4, 1986

“Some of Britain’s leading cancer experts believe that [tamoxifen], if used preventatively, could
protect millions of high-risk women from developing the disease.

“Yet, IC], the company which discovered the drug, tamoxifen, appears to be doing little to see that
women at risk will be allowed to try the preventative treatment...

“Scientists at the Imperial Cancer Research Fund urged in a Lancet article last January that a full-
scale trial with tamoxifen, given daily to 4,000 high-risk women, should be set up without delay. But
ICI has refused to play any direct role in the trials and seems almost reluctant to see them proceed.

“Pharmaceutical companies normally use their considerable influence to expand the market for
their drugs whenever they can. A preventative treatment is particularly lucrative since patients are
typically required to take a daily dose of the drug for the rest of their lives. The beta-blocking heart
drugs (to reduce the risk of coronaries) and the anti-ulcer agents, Tagamet and Zantac, are all among
the most profitable and widely sold medicines in the world.

“So what could explain ICI's reluctance to encourage the expanded use of tamoxifen - especially
when a breakthrough in breast cancer prevention could bring plaudits from a grateful, cancer-fearing
public?

“The most plausible, if sadly cynical answer is that ICI’s [UK] patent on tamoxifen expired in 1983.
More than 20 generic drug makers now produce it around the world - one might say at ICI's expense.
So if tamoxifen’s sales suddenly soared, ICI's proportion of the profits would be greatly diluted. Yet
risks would remain. If the alleged wonder drug proved subsequently (from unseen side-effects) to be
a curse rather than a cure, the company might receive only vilification and lawsuits.”

Source: James Erlichman, “Why ICI Is Dragging Its Feet on Cancer Trial: The Crude Patent Law Is Holding up a New
Preventative Treatment,” The Guardian (1959-2003); London (UK), June 4, 1986.
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