Normal Breast Physiology:
The Reasons Hormonal
Contraceptives and
Induced Abortion Increase
Breast-Cancer Risk

Angela Lanfranchi, M.D., EA.C.S.*

ABSTRACT: A woman gains protection from breast cancer by completing a
full-term pregnancy. In utero, her offspring produce hormones that mature
85 percent of the mother’s breast tissue into cancer-resistant breast tissue.
If the pregnancy ends through an induced abortion or a premature birth
before thirty-two weeks, the mother’s breasts will have only partially ma-
tured, retaining even more cancer-susceptible breast tissue than when the
pregnancy began. This increased amount of immature breast tissue will leave
the mother with more sites for cancer initiation, thereby increasing her risk
of breast cancer. Hormonal contraceptives increase breast-cancer risk by
their proliferative effect on breast tissue and their direct carcinogenic effects
on DNA. Hormonal contraceptives include estrogen-progestin combination
drugs prescribed in any manner of delivery: orally, transdermally, vaginally,
or intrauterine. This article provides the detailed physiology and data that
elucidate the mechanisms through which induced abortion and hormonal
contraceptives increase breast-cancer risk.
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Since 1957, a large number of epidemiological studies have suggested a link
between induced abortion and breast cancer,’ with other studies indicating the lack of
such an association.? This author and others have reviewed this literature at length and
shown that proper analysis of valid studies indicates an increased risk of breast cancer
following induced abortion.” It is noteworthy that there is a universally accepted pro-
tective effect of full-term pregnancy in decreasing breast-cancer risk,* and this protective
effect is abrogated by induced abortion. Although the National Cancer Institutes 2003
“Workshop on Early Reproductive Events and Breast Cancer Risk” concluded that there

! Those studies that show a statistically significant link between abortion and breast cancer are as fol-
lows: M. Segi et al., “An Epidemiological Study on Cancer in Japan,” GANN (Japanese Journal of Cancer
Research) 48 suppl. (1957): 1-63; L. Rosenberg et al., “Breast Cancer in Relation to the Occurrence and
Time of Induced and Spontaneous Abortion,” American Journal of Epidemiology 127 (1988): 981-989; H.L.
Howe et al., “Early Abortion and Breast Cancer Risk Among Women Under Age 40,” International Journal
of Epidemiology 18 (1989): 300-304; A.E. Laing et al., “Breast Cancer Risk Factors in African-American
Women: The Howard University Tumor Registry Experience,” Journal of the National Medical Association 85
(1993): 931-939; A.E. Laing et al., “Reproductive and Lifestyle Factors for Breast Cancer in African-Amer-
ican Women,” Genetic Epidemiology 11 (1994): A300; J.R. Daling et al., “Risk of Breast Cancer among
Young Women: Relationship to Induced Abortions,” Journal of the National Cancer Institute 86 (1994):
1584-1592; J.R. Daling et al., “Risk of Breast Cancer among White Women Following Induced Abortion,”
American Journal of Epidemiology 144 (1996): 373-380; PA. Newcomb et al., “Pregnancy Termination in
Relation to Risk of Breast Cancer,” Journal of the American Medical Association 275 (1996): 283-287; J.R.
Palmer et al., “Induced Abortion in Relation to Risk of Breast Cancer (United States),” Cancer Causes Control
8 (1997): 841-849; E Nishiyama, “The Epidemiology of Breast Cancer in Tokushima Prefecture,” shikoku
Ichi 38 (1982): 333-343 (in Japanese); M.G. Le et al., “Oral Contraceptive Use and Breast or Cervical Cancer:
Preliminary Results of a French Case-Control Study,” in Hormones and Sexual Factors in Human Cancer
Aetiology, eds. J.P Wolff and J.S. Scott (Amsterdam: Elsevier, 1984), 139-147; L. Lipworth et al., “Abortion
and the Risk of Breast Cancer: A Case-Control Study in Greece,” International Journal of Cancer 61 (1995):
181-184; M.A. Rookus and EE. van Leeuwen, “Induced Abortion and Risk for Breast Cancer: Reporting (Re-
call) Bias in a Dutch Case-Control Study,” Journal of the National Cancer Institute 88 (1996): 1759-1764;
L. Bu et al., “Risk of Breast Cancer Associated with Induced Abortion in a Population at Low Risk of Breast
Cancer,” American Journal of Epidemiology 141 (1995): S85 (abstract 337); R. Talamini et al., “The Role
of Reproductive and Menstrual Factors in Cancer of the Breast Before and After Menopause,” European
Journal of Cancer 32A (1996): 303-310; E. Luporsi, unpublished study (1988) data used in N. Andrieu et al.,
“Familial Risk, Abortion and Their Interactive Effect on the Risk of Breast Cancer—A Combined Analysis of
Six Case-Control Studies,” British Journal of Cancer 72 (1995): 744-751; T.E. Rohan, “A Population-Based
Case-Control Study of Diet and Breast Cancer in Australia,” (1988), in Andrieu, “Familial Risk, Abortion”;
J. Brind et al., “Induced Abortion as an Independent Risk Factor for Breast Cancer: A Comprehensive Review
and Meta-Analysis,” Journal of Epidemiology and Community Health 50 (1996): 481-496.

% Collaborative Group on Hormonal Factors in Breast Cancer, “Breast Cancer and Abortion: Collabora-
tive Reanalysis of Data from 53 Epidemiological Studies, Including 83,000 Women with Breast Cancer from
16 Countries,” Lancet 363 (2004): 1007-1016.

> A. Lanfranchi, “The Abortion Breast Cancer Link Revisited,” Ethics & Medics 29.11 (November
2004): 1-3; Brind et al., “Induced Abortion as an Independent Risk Factor,” 481-496; J. Brind, “Induced
Abortion as an Independent Risk Factor for Breast Cancer: A Critical Review of Recent Studies Based on
Prospective Studies,” Journal of the American Physicians and Surgeons 10 (2005): 105-110; idem, “The
Abortion-Breast Cancer Connection,” National Catholic Bioethics Quarterly 5 (2005): 303-329.

*J. Russo et al., “The Protective Role of Pregnancy in Beast Cancer,” Breast Cancer Research 7 (2005):
131-142.
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was no association of abortion and breast cancer, this author and a workshop participant
have demonstrated error and bias in that conclusion.® In addition, the users of hormonal
contraceptives are clearly at increased risk for breast cancer, as acknowledged by the
World Health Organization.® The purpose of this article is to review the biology which
underlies these associations. After all, the goal of most epidemiologic studies is to provide
association which then provides clues for discovery of the pathophysiology of disease.

In order to understand the reasons why both abortions and hormonal contraceptives
cause breast cancer, one must first understand three areas: 1) normal breast development
and maturation throughout a womans life from her conception through the birth of a child,
2) the “susceptibility window” when a woman is most vulnerable to carcinogens, and 3) the
carcinogenic effects of the predominant female sex steroids (estrogen and progesterone) upon
the breast.

I. Breast Development and Maturation

In the nascent times of a womans life before birth, two parallel ridges of tissue (the
“milk ridge”) form on her body about five weeks after conception. In normal embryo-
logical and fetal development, the only part of the milk ridge to remain after birth to
further develop into breasts overlies the fifth ribs. Cords of ectoderm (the outer skin
layer of the embryo) on this ridge burrow into the mesenchyme (the middle layer of
the embryo).” It is from these cords that development of the milk-producing glands
and their ducts will occur in concert with the maturation of its mother’s breast. More re-
markably, it is the embryo, and later the fetus and placenta through the production of
two hormones, hCG and hPL (human chorionic gonadotropin and human placental
lactogen), who is largely responsible for the final maturation of its mother’s breast into
milk-producing breast lobules. With this maturation through a full-term pregnancy, a
mother reduces her future breast-cancer risk.

A mother’s breasts enlarge very soon after conception, making sore and tender breasts
one of the first signs of pregnancy. Even before the embryo (or blastocyst) implants in its
mothers womb, a chemical signal, hCG, produced by the embryo causes its mother’s
ovaries to increase production of estrogen and progesterone in order to sustain the
pregnancy.® After about eleven weeks, it is the fetus and placenta and not the mother
which produced most of the needed estrogen and progesterone to sustain the pregnancy.

° A. Lanfranchi, “The Federal Government and Academic Texts as a Barrier to Informed Consent,” Issues
in Law and Medicine 13 (2008): 12-15.; J. Brind, “Early Reproductive Events and Breast Cancer: A Minori-
ty Report,” paper given at the NCI workshop “Early Reproductive Events and Breast Cancer,” February
24-26, 2003, Bethesda, MD, http://www.bcpinstitute.org/nci_minority rpt.htm.

V. Cogliano et al. (2005 working group), Carcinogenicity of Combined EstrogenProgestogen Contracep-
tives and Combined Estrogen-Progestogen Menopausal Therapy (Lyons, France: World Health Organization
International Agency for Research on Cancer, 2007).

7J. Russo and H. Russo, “Development of the Human Mammary Gland,” in The Mammary Gland, eds.
M. Neville and C. Daniel (New York: Plenum Publishing Corporation, 1987).

8D. Stewart et al., “Enhanced Ovarian Steroid Secretion before Implantation in Early Human Pregnan-
cy;” Journal of Clinical Endocrinology & Metabolism 76 (1993): 1470-1478.
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Fetal developmental abnormalities that prevent adequate production of those hormones
cause miscarriage (spontaneous abortion) in the first trimester.” The inadequate levels
of the pregnancy hormones (estrogen, progesterone, and hCG) during an abnormal
pregnancy that result in a first trimester spontaneous abortion do not suffice for stim-
ulating breast development and leave the mother’s breasts unchanged. Therefore,
following a first-trimester spontaneous abortion, the mother typically has no change
in breast-cancer risk as her breasts were never stimulated to grow. Often a mother
who spontaneously aborts (miscarries) in the first trimester will often remark that she
never “felt” pregnant before she miscarried; she had no morning sickness nor sore and
tender breasts that she may have experienced in prior pregnancies. Thirty-one percent
of all conceptions will end in a spontaneous abortion.'”

Pregnancy Outcomes, Breast Structure, and Cancer Risk

Pregnancy outcomes other than a full-term birth can increase breast-cancer risk.
If the mother ends her normal pregnancy with an induced abortion, her breasts will
have already started to enlarge and grow by increasing the numbers of Type 1 and 2
lobules that developed in her breasts during puberty, leaving her breast with more sites
for cancers to initiate.'! Lobules are units of breast tissue comprised of a milk duct with
surrounding mammary (milk) glands, which are in turn composed of individual breast
cells. Each breast cell contains a nucleus—a center space that contains DNA, the coded
complete blue print of genetic information that every cell in the body contains. The source
of any cancer that develops in a body is the result of a mutation or damage done to a cells
DNA, the blueprint. The damage may be the result of a chemical, such a benzopyrene
in cigarette smoke; a virus, such as human papilloma virus that causes cervical cancer; or
even a naturally occurring hormone such as estrogen (see below).

There is recent literature regarding stem cells in the breast that are believed to be the
site for some cancers to form. At a microscopic, pathologic level, analysis of the types of
cytokeratin (a protein) that these stem cells produce reveals that breast cells do not fully
mature until they undergo lactation,'* thereby becoming cancer resistant. In other words,
they are changed through pregnancy and lactation. There is also literature which reveals
the changes in gene expression (this is not a mutation), i.e., the genes which are up and
down regulated (turned on and off), which occur with a full-term pregnancy.*® Thisis a
molecular basis for breast-cancer risk.

® Williams Obstetrics, 21st ed. eds. EG. Cunningham et al. (New York: McGraw-Hill, 2001), ch. 33,
856-8069.

1©AJ. Wilcox et al., “Incidence of Early Loss of Pregnancy,” New England Journal of Medicine 319
(1988): 189-194.

""" A. Lanfranchi, “The Science, Studies and Sociology of the Abortion Breast Cancer Link,” Issues in
Law and Medicine 21 (2005): 95-108.

'2°W. Boecker, et al., “The Normal Breast,” in Preneoplasia of the Breast: A New Conceptual Approach to
Proliferative Breast Disease, ed. W. Boecher (Munich: Elsevier Saunders, 2006), 1-28.

1 J. Russo et al., “Full-Term Pregnancy Induces a Specific Genomic Signature in the Human Breast,”
Cancer Epidemiology Biomarkers and Prevention 17 (2008): 51-66.
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At a microscopic pathologic level, Type 1 lobules are the sites where about 85
percent of all breast cancers arise, named ductal cancers because they arise in the milk
ducts. The cells in Type 1 lobules have greater numbers of estrogen and progesterone
receptors in their cells’ nuclei than Type 2 lobules. Type 2 lobules are more mature yet still
are the sites where 10 to 15 percent of all breast cancers start (called lobular cancers
because they arise in the milk-secreting mammary glands).'* The longer a mother is preg-
nant before the induced abortion, the greater the numbers of Type 1 and 2 lobules she will
have formed, providing more cells which are at risk of developing into breast-cancer
cells. There will be more sites for cancers to start, following an induced abortion. There
is about a 3 percent increased risk in her chance of cancer for each week of gestation
before the induced abortion."

If the pregnancy is a normal, healthy one that goes to forty weeks or “full-term,”
there will be near complete (about 85 percent) maturation of the mothers mammary
glands into Type 4 lobules. Type 4 lobules have progressed through a complete matura-
tion process.'® This is why there is a known protective effect against breast cancer when a
woman has a full-term pregnancy. Each successive pregnancy causes more of the mother’s
mammary glands to mature which further reduces her risk by 10 percent with each
pregnancy.'’ Pregnancy causes Type 1 lobules to increase the number of ductules (which
become mammary glands) from an average of eleven ductules per lobule to forty-seven,
becoming Type 2 lobules. Type 2 lobules mature still more fully into Type 3 lobules when
there is an average of eighty ductules in each lobule. Type 3 lobules have very few estrogen/
progesterone receptors and do not quickly copy their DNA, thereby decreasing the possi-
bility of mutations and carcinogenesis.'® By 32 weeks these Type 3 lobules start to produce
colostrum, the first milk, thereby becoming Type 4 and resistant to cancer. Studies have
been done which show exactly which genes have been turned off and on (down reg-
ulated and up regulated) through a full-term pregnancy.'® During this time of maternal
breast maturation, in the womb at 32 weeks gestation, the solid cords of epithelial cells
on the fetal chest wall become canaliculized (become hollow), thereby developing the
milk ducts and glands of the newly forming breast.?®

*1. Russo and J. Russo, “Review Mammary Gland Neoplasia in Rodent Studies,” Environmental Health
Perspectives, 104 (1996): 938-967.

> M. Melbye et al., “Induced Abortion and the Risk of Breast Cancer,” New England Journal of Medicine
336 (1997): 81-85.

16 Russo and Russo, “Development of the Human Mammary Gland.”

" H. Lambe et al., “Parity, Age at First and Last Birth, and Risk of Breast Cancer: A Population Study
in Sweden,” Breast Cancer Research and Treatment 38 (1996): 305-311.

18], Russo et al., “Chapter 1: Developmental, Cellular, and Molecular Basis of Human Breast Cancer,”
Journal of the National Cancer Institute Monographs 2000.27 (2000): 17-37.

19 7. Russo et al., “Full-Term Pregnancy Induces a Specific Genomic Signature”; I. Verlinden et al., “Pari-
ty-Induced Changes in Global Gene Expression in the Human Mammary Gland,” European Journal of Cancer
Prevention 14 (2005): 129-137.

20 Russo and Russo, “Development of the Human Mammary Gland.”
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The maturation process that protects a woman from breast cancer happens only because
the child in her womb produces the hormones hCG and hPL which prepare the mother to
breast feed. In the first half of pregnancy, hCG stimulates estrogen and progesterone levels
which cause the breast to enlarge with increased numbers of Type 1 and Type 2 lobules.
In the later half, hPL, which rises three times higher than the mother’s prolactin levels by
the end of pregnancy, enables full differentiation to Type 4 lobules which produce colostrum.

This is why women who have had a full-term pregnancy have a lower breast-cancer
incidence than those who remain childless.

Additional Benefits of Pregnancy and Childbirth in Reduction of Breast-
Cancer Risk

Breast feeding after birth further reduces the mothers risk of breast cancer in
proportion to the length of breast feeding.*! The mammary glands remain in a state of
near-complete differentiation. Breast feeding results in the mothers temporary loss of
her menstrual cycles. Menstrual cycles cause monthly elevations of estrogen and proges-
terone. Exposure to estrogen during menstrual cycles is a known risk factor for breast
cancer that increases in proportion to the number of lifetime menstrual cycles women
have in their reproductive lives.* She may also have anovulatory cycles that lack the pre-
ovulatory estrogen elevation needed for the release of an ovum (egg) from the ovary,
again reducing her exposure to estrogen. After the baby is weaned and milk production
ends, morphologically the Type 4 lobules appear to regress to Type 3. However, there are
permanent gene-expression changes (expression refers to normal, not mutated, genes)
in the cells of these lobules that permanently make them resistant to cancer formation.
Even after menopause when they morphologically regress further to Type 1 lobules the
gene-expression changes remain.*” This accounts for the life-long protection a woman
gains after a full-term pregnancy.

Premature Births: Before and After 32 Weeks

Hormonally normal pregnancies that end prematurely before 32 weeks and which
are not first trimester spontaneous abortions (miscarriages) increase breast-cancer
risk because they have left the mother’s breast with more places for cancer to initiate.”*
The breasts enlarge and double in volume by mid-second trimester by producing more
vulnerable Type 1 and 2 lobules. A pregnancy that ends before maturation into cancer
resistant lobules will result in breasts that have more incompletely differentiated mam-

21 Collaborative Group on Hormonal Factors in Breast Cancer, “Breast Cancer and Breast Feeding: Col-
laborative Reanalysis of Individual Data from 47 Epidemiological Studies in 30 Countries, including 50302
Women with Breast Cancer and 96973 Women without the Disease,” Lancet 360 (2002): 187-195.

22 R. Blackwell “Epidemiology of Breast Cancer,” in Diaghosis and Management of Breast Disease, ed.
R. Blackwell and J. Grotting (Cambridge, MA: Blackwell Science, 1996), 135-148.

# J. Russo et al., “Cancer Risk Related to Mammary Gland Structure and Development” Microscopy
Research and Technique 52 (2001): 204-223.

** M. Melbye et al., “Preterm Delivery and Risk of Breast Cancer,” British Journal of Cancer 80 (1999):
609-613; C. Hsieh et al., “Delivery of Premature Newborns and Maternal Breast Cancer Risk,” Lancet
353 (1999): 1239.
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mary tissue than before pregnancy, thereby increasing the number of cells susceptible to
carcinogenesis. This is especially true for a woman’ first pregnancy. It does not matter
if the pregnancy is ended prematurely through an induced abortion or by a premature
delivery, because the hormonal effects on the mothers breast are not changed by the
intent of the pregnancy’s end. For example, a woman may be faced with the option of an
induced premature delivery before 32 weeks because her baby has severe developmental
abnormalities that are not compatible with life outside the womb. By choosinginduction, she
would have increased her breast-cancer risk because of the loss of the protective effect
of a term delivery, and she will have increased the number of susceptible cells in which
cancer could initiate. This increased risk due to the increased numbers of lobules where
cancers can arise is referred to as the “independent effect” of abortion and breast cancer.

If a pregnancy ends prematurely between 32 and 37 weeks, the mother still gains
some of the protection she would have gotten if she were able to carry to term. The gain

in protection is proportional to the number of weeks after 32 weeks up until term at 40
weeks.*?

Secondary Causes for Induced Abortion Increasing Breast-Cancer Risk

In addition to the “independent effect,” induced abortion may increase the moth-
er’s risk of breast cancer by another effect. Induced abortion is a recognized cause of
premature birth often due to cervical incompetence, uterine infection, and scarring
post-abortion. The cervix is the mouth of the uterus, and its muscle tightly holds the fetus
and placenta inside during pregnancy. If the cervix is damaged during forced dilatation
during an abortion, the situation becomes a vicious cycle in which induced abortion
is a cause of prematurity, and prematurity more than doubles breast-cancer risk if it is
before 32 weeks. The greater the number of previous abortions a woman has, the higher
her risk of premature births in future pregnancies.*®

Sadly, premature birth not only affects the health of the mother, but that of any
future children as well. Prematurity increases the chance those children will suffer from
cerebral palsy and other ailments related to prematurity*” Induced abortion causes the death
of her child and risks the health of children subsequent to her abortion.

A mother who is pregnant and chooses abortion loses the protective effect she would
have gained by carrying that pregnancy to term. If after an abortion of her first pregnancy:.
amother chooses to have a completed pregnancy, it means that she has delayed her first full-
term pregnancy by a varying length of time. This delay lengthens her “susceptibility window” (as
described below) which also increases her breast-cancer risk. A woman who has a full-term

2 L. Vatten et al., “Pregnancy Related Protection Against Breast Cancer Depends on Length of Gestation,”
British Journal of Cancer 87 (2002): 289-290.

20 H. Swingle et al., “Abortion and Risk of Subsequent Preterm Birth: A Systematic Review and Meta-Anal-
yses,” Journal of Reproductive Medicine 54 (2009): 95-108; B. Rooney and B. Calhoun, “Induced Abortion
and Risk of Later Preterm Births,” Journal of the American Physicians and Surgeons 8 (2003): 46—49.

2" LAME. Himpens et al., “Prevalence, Type and Distribution and Severity of Cerebral Palsy in Rela-
tion to Ggestational Age: A Meta-Analytic Review,” Developmental Medicine & Child Neurology 50 (2008):
334-340.
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pregnancy at eighteen years of age has a 50 percent reduction in breast-cancer risk than if
she waits until age 30.

I1. The “Susceptibility Window”

During the time after puberty and before a full pregnancy, called “susceptibility win-
dow,” a womans breast has a relatively much smaller amount of breast tissue than after a
pregnancy.*® A pregnancy of any length that hasnormal levels of estrogen and progesterone
increases the number of breast lobules in proportion to the length of the pregnancy.
This accounts for the fact that the later in pregnancy an abortion is done, the higher is
the mothers risk for breast cancer, as the pregnancy has left her with more susceptible
cells in which cancer could initiate. This fact makes teenagers who have second
trimester abortions especially vulnerable to breast cancer. There is data that suggests
that a woman who has a complete pregnancy and lactates within five years of an abor-
tion has a lower risk of breast cancer than if a woman waits more than ten years before
her first child is born.? It is important for women to be aware of this fact, because many
women will become pregnant again within a year of an induced abortion. If that next
pregnancy is carried to term and she lactates within five years of the abortion, her risk
of subsequent breast cancer will be lower.*

The aforementioned facts illustrate the significance of the “susceptibility window”
concerning breast development and breast-cancer risk. The susceptibility window is that
period following puberty, which causes the growth of immature breast tissue, and before
the first full-term pregnancy that induces breast tissue maturation making it resistant to
cancer. For example, after the Hiroshima atomic bomb exposed women to high doses of
radiation, it was young, nulliparous women who later developed breast cancer while the
older parous women did not.”! Childless women who take estrogen-progestin combina-
tion drugs (hormonal contraceptives) are at higher risk for breast cancer than women who
take those same drugs after having children.’? The breast-cancer risk of the benzopyrenes
in cigarette smoke is much greater in childless women than those that have given birth.>?
The longer a woman susceptibility window is, the greater her risk of breast cancer.

Pregnancy after a Long Susceptibility Window Increases Breast-Cancer Risk

The effect of the susceptibility window also accounts for the transient rise in
breast-cancer incidence in those who postpone childbirth until late in their reproductive

8 Russo and Russo, “Development of the Human Mammary Gland.”

» Daling et al., “Risk of Breast Cancer among Young Women.”

0 Ihid.

31 C.E. Land et al., “Incidence of Female Breast Cancer among Atomic Bomb Survivors, Hiroshima and
Nagasaki 1950-1990,” Radiation Research 160 (2003): 707-717.

32 C. Khalenborn et al, “Oral Contraceptive Use as a Risk Factor for Premenopausal
Breast Cancer: A Meta-Analysis,” Mayo Clinic Proceedings 81 (2006): 1290-1302.

3 PR. Band et al., “Carcinogenic and Endocrine Disrupting Effects of Cigarette Smoke and Risk of
Breast Cancer,” Lancet 360 (2002): 1033-1034.
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lives.’* A woman who gives birth at the age of 18 has at least a 50 percent in reduction
in risk compared to a woman who delays her first childbirth to age 30. When a woman
delays child bearing and exposes her cancer-vulnerable immature breast cells and lobules
to the estrogen elevations of her regular menstrual cycles or the estrogen in hormonal
contraceptives, she increases the risk that a cancer cell may form. This breast-cancer cell
will either be killed by her immune system, start to grow, or remain dormant until it is
“provoked” to grow. One such provocation is the extremely high elevations of estrogen
and progesterone during pregnancy. By the end of the first trimester, estrogen levels
are elevated by 2000 percent. If the cancer cells have estrogen and progesterone receptors,
they may quickly grow to create a tumor large enough to become detectable soon after
or even during pregnancy. In fact, if a woman takes oral contraceptives prior to a first
full-term pregnancy, her breast-cancer risk is higher than if she took birth control pills*
and never got pregnant.

The longer the susceptibility window, the longer this transient elevation will re-
main until the woman is afforded the benefits of near-complete breast maturation and
risk reduction. A completed pregnancy at 20 years old carries no increased breast-can-
cer risk, but a first pregnancy completed through at least 32 weeks at age 30 elevates
breast-cancer risk for as long as 15 years before its risk reduction effects become manifest.
However, no matter how late in a woman life she completes her first pregnancy, so long
asitlasts at least 32 weeks, she will eventually enjoy the beneficial risk-reduction effects.*

Breast Cancer during Pregnancy

The development of breast cancer detected during pregnancy is relatively uncom-
mon but is of great concern. This situation seemingly might pit the needs of the mother
for treatment against the well-being of her child in the womb. However, in one study
it was shown that the only long-term survivors of breast cancer found during pregnancy
are those women who delivered to term.>” Those women who spontaneously aborted had
slightly shorter survivals, but those who underwent induced abortion in the hopes that they
might be able to get better treatments when they were no longer pregnant had the shortest
survivals. What was not considered and known when induced abortion was recommend-
ed to these patients was the fact that the hormone hCG produced by the fetus not only
stimulates the mothers breast tissue to grow but also stimulates the mothers ovaries and
breast tissue to produce a protein, inhibin.*® Inhibin inhibits the growth of cancer cells.

* M. Lambe et al., “Transient Increase in the Risk of Breast Cancer after Giving Birth,” New England
Journal of Medicine 331(1994): 5-9.

3> Khalenborn, “Oral Contraceptive Use as a Risk Factor.”

% Lambe et al., “Transient Increase in the Risk of Breast Cancer.”

7 RM. Clark and T. Chua, “Breast Cancer and Pregnancy: The Ultimate Challenge,” Clinical Oncology
(Royal College of Radiologists) 1 (1989): 11-18.

3 M.V, Alavarado, MV et al., “Immunolocalization of linhibin in the Mmammary Ggland of Rrats Ttreat-
ed with hCG,” Journal of Histochemistry and Cytochemistry 41 (1993 41): 29-34; LH. Russo et al., “Com-
parative Study of the Influence of Pregnancy and Hormonal Treatment on Mammary Carcinogenesis,” British
Journal of Cancer 64 (1991): 481-484.
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Experimental studies in women who were not pregnant but had newly diagnosed breast
cancers showed that the cancers would get smaller when the women were injected with
hCG.? After the first trimester, the chemotherapy given to the mother to fight her breast
cancer is not harmful to the fetus because the fetal organs are already formed.* Surgery
with general anesthesia can be safely done after the first trimester.

I1I. Carcinogenic Effects of Estrogen

Carcinogenesis

The root cause of the formation of all cancers is damage of a cell’s normal DNA. A
persons body is made of individual cells organized into tissues and organs that have different
functions. Every cells DNA is in the nucleus. The nucleus contains the chromosomes that
are made of long, specific DNA sequences, the genes. Genes control the life and function of
the cell. So even though the DNA is the same in each cell, the cells function differently because
of which genes are up and down regulated (turned on and off).

In order to grow, cells must replicate their DNA so that each new cell will have a com-
plete copy of all genes. During the process of replication, errors (mutations) may occur
resulting in mutated genes. If the mutations accumulate or if a critical mutation occurs,
a cancer cell may form which then goes on to uncontrolled growth. Anything that directly
damages DNA, such as a virus, a chemical, or radiation, may induce cancer cells to form.
Anything that stimulates a cell to replicate itself may also cause mutations and cancer cells
to form because in the process of copying its DNA errors can occur, such as copying errors
resulting in deletions or additions to the cells DNA. One way to understand the process of
cancer cells forming is to think of DNA being like a book of instructions that is copied for
each new cell formed. If a minor error in a sentence of instructions is made, such as a
single “the” being deleted or added, most of the sense of that sentence is still intelligible
to the reader. However, if lots of “thes” and nouns are added or deleted in the sentence, the
instructions become useless. In addition, even just one critical error in a sentence, such as
leaving out the word “no,” may make the instruction wrong.

Estrogen Increases Breast-Cancer Risk

Breast cancer that is not attributable to DNA mutations that were inherited from a parent,
such as the BRCA genes, are largely due to the effects of the natural, female hormone, estrogen.
The age specific incidence curve, which is the incidence of breast cancer plotted against
the age of women, shows breast-cancer rates start to rise about eight to ten years after the
average age of the first menstrual cycle (menarche) when a woman is first exposed to increas-
ing levels of estrogenic hormones. The incidence curve rises sharply until the approach of
menopause when the incidence of breast cancer rises more slowly as her estrogen levels drop.
Estrogen has long been known to be associated with breast cancers. Before there were
chemotherapy drugs, physicians would remove a breast-cancer patients ovaries, reducing

% J.P. Janssens et al., “Human Chorionic Gonadotropin (hCG) and Prevention of Breast Cancer,” 269
(2007-): 93-98.
* Clark and Chua, “Breast Cancer and Pregnancy.”
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the patients estrogen levels, slowing the growth of her cancer or causing regression. Now
drugs such as Tamoxifen that block estrogen receptors or Arimidex that decrease a patient’s
production of estrogen are used to treat breast cancer.

The carcinogenic effects of estrogen are due to two actions of estrogen:

1) as a mitogen acting in concert with progesterone;

2) as a direct carcinogen through the formation of metabolites.

Mitogens cause breast cells to multiply through division of one cell into two
cells, mitosis. Before a cell can divide into two, its DNA must be copied so that after
division each cell will have a complete set of genes, which are segments of DNA that control
a particular cell function. When the DNA is copied, errors can be made which result in
mutations. These mutated cells can mutate further; and when multiple mutations occur,
a cancer cell may result. Breast-cancer cells that form can also have estrogen and progesterone
receptors that stimulate them to grow. Therefore, estrogen and progesterone are not only
cancer initiators but also promoters.

Estrogen alone and its metabolites can also be directly carcinogenic. For example,
a particular metabolite of estrogen, 4-hydroxy catechol estrogen quinone, can directly
damage DNA, resulting in mutations. Studies have shown that breast-cancer patients have
higher levels of 4-hydroxy catechol estrogen quinone*! as well has higher levels of the
most potent estrogens, such as 17-f estradiol, compared with the least potent ones,
such as estriol.

These two mechanisms which promote the formation of breast cancer through estrogen
exposure are the reason that hormonal contraceptives and combination hormone replacement
therapy cause breast cancer.

In 2005, the International Agency for Research on Cancer (IARC), part of the UN5
World Health Organization classified hormonal contraceptives as Group 1 carcinogens for
breast, cervical, and liver cancers after reviewing the world’s literature on estrogen-pro-
gestin combination drugs. This was done after the scientists had gathered in France
and reviewed the extant worlds literature on the carcinogenicity of estrogen-progestin
combination drugs.*

Conclusion

There is a well-known and documented physiology supporting both induced abortion
and hormonal contraceptives as risk factors for breast cancer. Yet these risks are largely unknown
to women seeking family planning services. Without this knowledge, women cannot make
informed choices when they are faced with the choice of an induced abortion or life for their
child and the use of hormonal contraceptives. By choosing abortion, a woman increases
her risk in four ways: she creates in her breasts more places for cancers to start, which

* E. Rogan et al., “Relative Imbalances in Estrogen Metabolism and Conjunction in Breast Tissue of Wom-
en with Carcinoma: Potential Biomarkers of Susceptibility to Cancer,” Carcinogenesis 24 (2003): 697-702.

# V. Cogliano V et al., “Carcinogenicity of Ccombined Ooestrogen-Pprogestoagen Ccontraceptives and
Mmenopausal Ttreatment,” Lancet Oncology 6 (2005 Aug 6): 552-553; Cogliano et al., Carcinogenicity of Com-
bined Estrogen-Progestogen Contraceptives and Combined Estrogen-Progestogen Menopausal Therapy.
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is the “independent effect”; she loses the protective effect that a full-term pregnancy would
have afforded her; she increases the risk of premature delivery of future pregnancies; and
she lengthens her susceptibility window. Contraceptives containing estrogen-progestin drugs
increase breast-cancer risks by causing breast cells to proliferate increasing the chance of
mutations leading to cancer cells, and by acting as direct carcinogens.

This knowledge is especially important for teenagers who are most vulnerable and
negatively impacted by abortion and hormonal contraceptives. At a time when their breasts
are already growing under the influence of their own heightened hormonal milieu, induced
abortion alters their physiology in a way that results in a much higher risk of subsequent
breast cancer. A common occurrence is a teenager who hides her pregnancy until she starts
showing in the second trimester. The pregnancy is not revealed to others until she starts
showing in the second trimester. This circumstance quite frequently results in a late-term
abortion, which is made worse in most circumstances by the addition of carcinogenic,
contraceptive hormones post-abortion, elevating her risk of breast cancer even more. Knowl-
edge of her risk factors and the benefits of carrying the pregnancy to term with subsequent
birth and adoption could prevent this from occurring with great frequency.
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