
First Results from the International
Breast Cancer Intervention Study

(IBIS-I): A Randomized 
Prevention Trial

A B S T R A C T  &  C O M M E N T A R Y

This is the first report from a randomized, placebo-con-
trolled trial of tamoxifen for the chemoprevention of breast

cancer in women deemed to be at high risk. In this study, 7152
women were randomized and 25% completed a full 5 years of
treatment. Participants ranged in age from 35 to 70 years. The pre-
ponderance of participants was between the ages of 45 and 54
years. The overall odds ratio of breast cancer in the group treated
with tamoxifen was 0.68 with a confidence interval of 0.50-0.92.
There were 101 cases of breast cancer in the placebo group and 69
in the tamoxifen group. For those treated with tamoxifen, the odds
ratio was 0.31 for ductal carcinoma in situ (5 in the tamoxifen
group vs 16 in the placebo group; CI, 0.12-0.82), 0.75 for invasive
breast cancer (64 vs 85 cases; CI, 0.54-1.04), 0.69 in those with
estrogen receptor- (ER) positive breast cancer (16 vs 23 cases; CI,
0.47-1.02), and 1.00 in those with ER-negative breast cancer (19
cases in each arm).

With this apparent benefit came some risks. The rate of venous
thromboembolism was 2.5 times higher in the tamoxifen-treated
group (43 vs 17 cases; P = 0.001), with the rate of deep-vein throm-
bosis being 4.8 times higher (24 vs 5 cases; P = 0.0005). Gynecolog-
ical and vasomotor symptoms were higher in the tamoxifen-treated
group; P < 0.0001. There was a 2-fold excess of endometrial cancer
in the tamoxifen group (11 vs 5; P = 0.2). Rates of pelvic ultra-
sonography, dilation and curettage, and hysteroscopy were signifi-
cantly higher and there were more women with endometrial polyps
in the tamoxifen group. Rates of hysterectomy were also higher in
tamoxifen users, 4.2% vs 2.7%; P = 0.002. In premenopausal
women, ovarian cysts and amenorrhea were more than twice as
common on tamoxifen. Reports of monilial vaginitis were substan-
tially increased in both premenopausal and postmenopausal women
taking tamoxifen. A new finding was an increase in reports of brittle
nails in the tamoxifen group. Inexplicably, the death rate from all
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causes was significantly higher in the tamoxifen group
(25 vs 11; P = 0.03). Some of the increase in death
appeared attributable to the increased rate of throm-
boembolism. The number of osteoporotic fractures was
similar in both groups as were headaches and migraines
(IBIS Investigators. Lancet. 2002;360:817-824).

■■ COMMENT BY SARAH L. BERGA, MD
I don’t remember hearing about these study results on

the news or reading about them on the front page of the
newspapers. I guess that is the good news, because this
is a difficult study to understand and the results are not
likely to be easily reduced to a sound bite. However, if I
had not gone back to scan the recent articles in the
Lancet, I would have missed this intriguing data set.
That would be bad news because this is the kind of
information that rounds out our appreciation of the
risk:benefit ratio associated with tamoxifen use in
women who do not have breast cancer, but who are per-
ceived to be at higher than normal risk for it in the
future. Further, now that HRT has lost some of its glam-

our, there is a tendency to offer women other agents. In
some cases, this includes tamoxifen as well as ralox-
ifene. So it is important to know about its clinical
effects.  

Outlining the study results is one thing. It is easy to
say that the data provide a sobering view of the risks and
benefits of tamoxifen. A useful summary sound bite in
this context is that the more tamoxifen is studied, the
more the sense of peril replaces the promise. That is, in
essence, the message that was formulated in the accom-
panying editorial (Kinsinger LS, Harris R. Chemopre-
vention of breast cancer: A promising idea with an
uncertain future. Lancet. 2002;360:813-814). Chemo-
prevention of breast cancer is a good idea, but we are not
yet ready to do it. In their opinion, there are 2 main bar-
riers. The first is risk assessment strategies or tools. Who
is a candidate? The second limitation is the agents avail-
able for chemoprophylaxis. Not addressed in this study
or the editorial is whether chemoprophylaxis would
need to be continued indefinitely. At what age would
chemoprophylaxis start? Would the patient take it for 5
years, or more, or less? What would be the effect of any
of these agents on the risks for other debilitating condi-
tions such as osteoporosis, cardiovascular disease, or
dementia? I guess the ultimate concern is that the use of
a given agent would prevent breast cancer but hasten
death. The data in this study are not reassuring. They
suggest that chemoprophylaxis with tamoxifen might
prevent the kind of breast cancers that are associated
with a low chance of mortality while subjecting the
users to a number of untoward health risks. No agent has
been promoted as preventing aggressive breast cancers,
that is, the ones that metastasize rapidly and kill.   

Another of the other reasons I found these data of
interest, of course, is that women who do have breast
cancer also are frequently offered tamoxifen as adjunc-
tive therapy. What might we tell them about the risks
associated with its use? The data in this study provide
some insight. Again, one worries that tamoxifen use
prolongs survival from breast cancer but somehow
increases the risk of dying while also diminishing quali-
ty of remaining life.

Ultimately, I am worried that we have started off on
the wrong path, namely, that we have assumed that it is
estrogen that is the cause of breast cancer. If this is not
true, then we have made an egregious error in logic. The
introduction of the study report starts with the following
sentence: “The belief that oestrogen is the primary pro-
motional factor for breast cancer has a long history and
is now well established.” Four citations are referenced at
the end of this sentence. Three relate to the fact that the
belief is old. One is a recent report of a prospective
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observational study of postmenopausal women. But then
there are the data, including those of O’Meara (O’Meara
ES, et al. Hormone replacement therapy after a diagno-
sis of breast cancer in relation to recurrence and mortali-
ty. J Natl Cancer Inst. 2001;93:754-762), that suggest
that women with breast cancer who take estrogen prepa-
rations after the diagnosis of breast cancer survive
longer (total mortality, 0.48; CI, 0.29-0.78) and have
fewer recurrences (mortality, 0.50; CI, 0.3-0.85) and
fewer contralateral breast cancers. What if tamoxifen’s
effects upon breast cancer or the risk of breast cancer are
due to its properties as a partial estrogen agonist? In the
discussion, the IBIS group notes that “the agonist prop-
erties of tamoxifen account for its main side-effects of
thromboembolic disease and endometrial cancer.” Keep
in mind that the study showed that tamoxifen prevented
only ER-positive breast cancer. Thinking along these
lines, I tried to determine whether the designation of a
breast cancer as ER positive meant that it was positive
for ERα. The article does not say, but I think that the
assay for ER status is for ERα. The predominant ER in
the endometrium is α and tamoxifen behaves as an ago-
nist in that tissue. Would that mean that it serves as an
agonist for breast cancers positive for ER? Not necessar-
ily, but it would be fascinating if it did because it would
suggest a role for ERα agents including traditional
estrogens such as estradiol in the treatment or prevention
of breast cancer. In short, this story is not ready for
prime time. It is too soon to conclude that blocking
estrogen action is a panacea for preventing breast cancer
in part because it is too soon to say that estrogens cause
breast cancer.   ■

Magnesium Sulfate and PTL
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Magnesium sulfate used to treat preterm
labor is associated with a high rate of adverse effects.

Source: Mittendorf R, et al. Am J Obstet Gynecol.
2002;186:1111-1118.

In june a report emerged in the American Journal
of Obstetrics and Gynecology that should get every

obstetrical provider’s attention. Mittendorf and col-
leagues randomized patients in preterm labor with cervi-
cal dilatation of less than 5 cm to having either magne-
sium sulfate in a standard dose (4 g bolus followed by 2-
3 g/h) or to another tocolytic of the provider’s choice
(tocolytic arm). If the patients had a cervical dilatation

of 5 cm or more, they were assigned to have one 4-g
dose of magnesium sulfate or sterile saline (prevention
arm).

The results were eye opening. Adverse neonatal out-
come was defined as death, intraventricular hemorrhage
(IVH), paraventricular leukomalacia (PVL), or cerebral
palsy (CP). In the tocolytic arm, 16 of 46 infants (26%)
exposed to magnesium sulfate had adverse outcomes vs
9 of 46 infants (18%) exposed to other tocolytics. In the
“prevention” arm, there were 11 adverse effects in 30
infants (37%) in the magnesium sulfate group compared
with 6 of 29 (21%) in the saline group. Neither result
was statistically significant, but when the magnesium
sulfate-exposed infants from both arms were combined
and compared against those mothers did not get magne-
sium sulfate, the results approached significance (32%
vs 19%; P = .04).

Perhaps the most telling finding was the fact that the
adverse effects outcomes bore a dose-effect relationship
with the magnesium sulfate. The higher the serum level
in mother and infant, and the larger the total dose given,
the greater the chance of an adverse effect. With multi-
variate analysis, this effect, along with the effect of clin-
ical chorioamnionitis, were the only ones remaining sta-
tistically significant after the variables of low birth
weight and vaginal bleeding were weeded out. 

■■ COMMENT BY JOHN C. HOBBINS, MD
In 1995, an article appeared that suggested that mag-

nesium sulfate had a protective effect against IVH in
very low birth weight babies.1 Certainly, there is good
evidence that magnesium sulfate is the drug of choice in
the treatment of pre-eclampsia and eclampsia, and that
these results seemed to represent yet another bonus to
patients receiving this drug. Interestingly, some even
suggested that magnesium sulfate be given to everyone
who was about to deliver before 32 weeks of gestation. 

In many centers, including ours, magnesium sulfate
has been the most commonly used tocolytic agent
because: 1) it seems to decrease uterine contractions; 2)
it is widely available; and 3) obstetricians have had sub-
stantial experience with its administration and in han-
dling its side effects. However, its efficacy has not been
rigorously tested in the same way as beta mimetic
agents, which have been found in randomized trials to
have little benefit in prolonging pregnancy.

So what to do? Should we go back to beta mimetics
with their uncomfortable side effects and negligible
effect (by the way, ritodrine is the only FDA-approved
tocolytic)? Or—should we move on to prostaglandin
synthase inhibitors (indomethacin or sulindac) with their
potential neonatal effects, or calcium channel blockers, a
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largely untested group of drugs? The answers are simply
not available. However, one thing has always been clear,
when given a choice of doing “something” or doing
“nothing,” rarely is “nothing” chosen.

The findings of the above study pertain to magnesium
sulfate as a tocolytic and should not be equated with
magnesium sulfate as a therapeutic agent in pre-eclamp-
sia. In the latter case there seems to be adequate evi-
dence regarding its benefits, which can be compared
favorably with its potential risk. Nevertheless, since the
neonatal effects seem to be dose related, when using
magnesium sulfate for any reason “less may be better” if
one is considering how much to use and how long to
keep it going.   ■

Reference
1. Nelson K, et al. Pediatrics. 1995;95:263-269.

Oral Contraceptives 
and Thrombosis
A B S T R A C T S  &  C O M M E N T A R Y

Synopsis: The increased risks of venous and arterial
thrombosis is significantly affected by the estrogen dose
and the duration of use of oral contraceptives.

Sources: Lidegaard Ø, et al. Contraception. 2002;65:
187-196; Lidegaard Ø, Kreiner S. Contraception. 2002;
65:197-205.

Øjvind lidegaard is an obstetrician-gynecolo-
gist in Denmark who has become an epidemiolo-

gist. His case-control studies using the Denmark Reg-
istry are recognized as being as good as can be. Lide-
gaard and colleagues have now published 5-year case-
control studies of OCs and venous thromboembolism,
and cerebral thrombosis. The study of venous throm-
boembolism (VTE) included 987 cases and 4054 con-
trols. The risk of VTE was increased with current use of
OCs and declined with increasing duration of use. Cor-
recting for confounding factors, the risk decreased with
decreasing estrogen dose, and the risk was slightly
greater with second-generation progestins (lev-
onorgestrel or norgestimate) compared with third-gen-
eration progestins (desogestrel or gestodene). Correc-
tion for duration of use and estrogen dose, the risk was
33% greater with third-generation progestins.

The study of cerebral thrombosis (cerebral infarction
and transitory ischemic attacks) included 626 cases and

4054 controls. The odds ratio (relative risk) of cerebral
thrombosis decreased from a high of 4.5 (CI = 2.6-7.7)
with 50 mg pills to 1.6 (CI = 1.3-2.0) with 30-40 mg
pills and the same 1.7 (CI = 1.0-3.1) with 20 mg pills.
There was a slight decline in risk with increasing dura-
tion of use. Second generation products with less than
50 mg estrogen had a 61% higher risk compared with
third-generation, low-dose estrogen products.

■■ COMMENT BY LEON SPEROFF, MD
Denmark provides a unique opportunity for epidemi-

ologists. Every person in Denmark has a personal identi-
fication number, given at birth and collected in a register
that is updated daily. In addition, every hospital dis-
charge diagnosis is registered electronically (and has
been since 1977). Germane to the OC controversy com-
paring second- and third-generation progestins is the
fact that there was no controversy in Denmark. In
response to the British-initiated publicity, the Danish
Health Board concluded that there was no reason to
change OC prescribing practices, and, therefore, the
market share of third-generation products remained sta-
ble and still accounts for about two thirds of current
users. Lidegaard et al argue that this absence of a contro-
versy or a change in Denmark’s prescribing of OCs min-
imizes any bias due to “preferential prescribing,” provid-
ing perceived safer products to higher risk patients.

The conclusions reached in these case-control stud-
ies, with the exception of the effects of high-dose estro-
gen products, were not large. Problems, biases, and con-
founders could, therefore, account for the results. The
method depended upon questionnaires to retrieve the
data. Even though the return rate was remarkable
(87.2% in the VTE study and 88.1% in the cerebral
thrombosis study), categories with small changes in the
odds ratios could have been influenced by those who did
not participate or those who did not provide accurate
information. Furthermore, critics claim that any study
using hospital admissions overestimates the VTE risk of
OCs.1

The studies contained nuggets of information that are
clinically useful:

The VTE Study
The following conditions increased the risk of VTE: 

• Smoking more than 10 cigarettes per day, BMI
greater than 25 (a BMI greater than 30 increased the
risk 5-fold), a family history of VTE, and the pres-
ence of an inherited coagulation defect (more than a
30-fold increase);

• These are the first epidemiologic data to indicate that
OCs with 20 mg estrogen have a lower risk of VTE
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than products with 30-40 mg;
• Progestin-only contraceptive products did not have a

statistically significant increase in the risk of VTE;
• These conditions did not increase the risk of VTE:

hypertension, diabetes, migraine, and hyperlipidemia;
• Based on the Denmark data, the incidence rate of

VTE is 10 per 100,000 users per year in women
younger than age 30, and 23 per 100,000 women per
year in women 30-44 years old. The mortality rate is
low, 0.6 per million in the younger women and 1.7
per million in the older women.

The Cerebral Thrombosis Study
• Hypertension increased the risk of cerebral thrombo-

sis 5-fold, migraine 3.2 times, and diabetes 5.6 times.
Hyperlipidemia and coagulation disorders increased
the risk about 12-fold. A family history of arterial or
venous thrombosis increased the risk by about 50-
60%;

• The risk of cerebral thrombosis was the same com-
paring products with 20 mg estrogen with 30-40 mg
products;

• Based on the Denmark data, the incidence rate of
thrombotic stroke is 3 per 100,000 users per year in
women younger than age 30, and 15 per 100,000
women per year in women 30-44 years old. The mor-
tality rate is 2.2 per million in the younger women
and 2.3 per million in the older women. 

Clinical Conclusions
The risk of VTE associated with modern OCs is

increased but manifested primarily in the first years of
use. The risk is influenced in a major way by the estro-
gen dose, and the difference between second-generation
and third-generation progestin products is small (either
real and not meaningful clinically or a reflection of bias-
es and confounders). Previous studies have indicated
that smoking is only a risk factor for arterial thrombosis,
but this study indicates that the risk is dose-related (no
increase in risk when smoking less than 10 cigarettes per
day). Nevertheless, the effect of smoking on the risk of
VTE is less than that on the risk of arterial thrombosis.

Why did American researchers not find an increase
risk for arterial thrombosis in users of low-dose oral
contraceptives?2 The difference may be due to the
intensity and quality of patient screening. The occur-
rence of arterial thrombosis is essentially limited to
older women who smoke or have cardiovascular risk
factors, especially hypertension. The effect of good
screening is evident in the repeated failure to detect an
increase in mortality due to myocardial infarction or
stroke in several studies.3,4

Screening women for inherited clotting disorders is
not cost effective. Only a small number of women even
with the Leiden mutation (less than 1 in 1000) have a
clinical event (99.85% of the women who test positively
will not have a clinical event!). The finding of a positive
screening test, especially considering the high rate of
false-positive tests, would be a barrier to the use of oral
contraceptives, and a subsequent increase in unwanted
pregnancies (which has an even greater risk of venous
thromboembolism) would likely follow. Most experts
believe that screening for inherited disorders should be
pursued only in women with a previous episode of idio-
pathic venous thromboembolism or in women with a
close positive family history (parent or sibling) of
venous thrombosis. If a diagnosis of a congenital defi-
ciency is made, screening should be offered to other
family members.

These studies are consistent with the literature of the
last 5 years, documenting that low-estrogen dose OCs
are very safe for healthy women younger than age 35,
and safe for women older than 35 who do not smoke or
have hypertension.   ■

References
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2. Schwartz SM, et al. Stroke. 1998;29:2277-2284.
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Special Feature
American Women Are Not
Receiving State-of-the-Art
Care for Cervical Cancer
By David M. Gershenson, MD

In the june 2001 issue of OB/GYN Clinical Alert, i
discussed the reasons why American women were not

receiving state-of-the-art care for endometrial cancer,
excerpted from my Presidential Address to the Ameri-
can Radium Society.1 In that address, I also discussed
the current status of cervical cancer and ovarian cancer
treatment in the United States, and this article excerpts
the former topic.

Cervical cancer is the third most common gynecolog-
ic malignancy in the United States, accounting for
approximately 13,000 new cases in 2002.2 In this coun-
try, the major issue responsible for disparate practice
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patterns is one of specialty territoriality.
For patients with stage IA cervical cancer, surgery,

with rare exceptions, is generally the treatment of
choice. For patients with stage IB1, both radical hys-
terectomy and pelvic radiotherapy are acceptable choic-
es, with individual treatment decisions based on multi-
ple factors. For patients with stages IIA-IVA, based on
information from 5 randomized trials, chemoradiation is
the standard.3-7 Currently, the major area of controversy
relates to stage IB2 cervical cancer-tumor confined to
the cervix but 4 cm or greater in diameter. In my opin-
ion, because of turf battles and physician bias, there is
amazingly sparse useful information concerning the
treatment of this subgroup. Granted, this entity is rela-
tively uncommon, but the disagreement about the opti-
mal treatment highlights some of the issues at work in
other, more common cancers, such as prostate cancer.

Over the past 3 decades, oncologists have had the
opportunity to definitively determine the optimal treat-
ment for stage IB2 cervical cancer, but that opportunity
may have been missed. Studies from the early 1970s
indicated that survival and/or recurrence rates associated
with radical hysterectomy and pelvic radiotherapy are
equivalent in patients with stages IB and IIA cervical
cancer, but these studies were plagued by selection bias
and design flaws. In the 1970s and early 1980s, reports
from M.D. Anderson Cancer Center described a reduced
central failure rate in patients with so-called barrel-
shaped cervical cancer (which were really large stage
IB2) treated with combined-modality treatment-pelvic
irradiation followed by extrafascial hysterectomy.8-10

The attention paid to combined-modality therapy signif-
icantly diverted the attention from the direct comparison
of radical hysterectomy and pelvic radiotherapy for
almost 2 decades. In addition, even though we ceased
using this approach routinely at M.D. Anderson for
bulky stage IB cervical cancer by about 1980, this atten-
tion spawned a randomized Gynecologic Oncology
Group (GOG) trial in 1984 in which 282 patients with
stage IB disease measuring 4 cm or greater were treated
with either irradiation alone or irradiation followed by
extrafascial hysterectomy.11 While the recurrence rate
was reduced in the combined-modality group, the sur-
vival rates were not statistically different. Unfortunately,
the final report of this trial has not yet been published.

In addition, for at least the past 2 decades, with the
lack of convincing data, several gynecologic oncologists
have promoted the practice of radical hysterectomy for
stage IB2 cervical cancer. The rationale provided for
such an approach includes the following: 1) preservation
of ovarian function; 2) better post-treatment sexual func-
tion; 3) unavailability of expert radiation oncology; and

4) long-term complications of irradiation. Unfortunately,
approximately three quarters of patients treated with
radical surgery for stage IB2 receive postoperative irra-
diation or chemoradiation for factors such as positive
lymph nodes, positive surgical margins, parametrial
involvement, or deep stromal penetration.12 Patients who
receive sequential modalities of radical surgery and irra-
diation obviously lose the benefits of surgery alone and
incur a higher rate of significant complications. On the
other hand, patterns of care studies have documented
multiple problems with delivery of radiotherapy for cer-
vical cancer, including suboptimal doses, protracted
treatment times, and treatment of small numbers of
patients in nonacademic facilities.13,14

In an Italian study, 343 patients with stage IB and IIA
cervical cancer were randomly assigned to either radical
hysterectomy or radiotherapy.15 Postoperative radiother-
apy was administered to the subset of surgically treated
patients with high-risk factors. Eighty-four percent of
surgically treated patients with cervical cancers greater
than 4 cm in diameter required adjuvant radiotherapy.
Although there was no difference in overall survival
between the 2 groups, patients who received both
modalities of treatment had the worst morbidity. The
GOG has recently conducted a randomized trial for
patients with bulky stage IB cervical cancer comparing
radical hysterectomy alone with neoadjuvant
chemotherapy followed by radical surgery. After accrual
of 231 patients in this trial, about one third had aban-
doned hysterectomy because of metastatic disease,
another 18% or so required adjuvant radiotherapy, and
another one third of patients would have been candidates
for adjuvant radiotherapy in a previous GOG study.

In my opinion, the past 2 decades have been filled
with missed opportunities and petty turf battles and self-
serving practice patterns rather than a central focus on
developing clinical trials that lead to better outcomes for
patients. We are no closer to the truth than we were 20
years ago. As a gynecologic oncologist, I firmly believe
that stage IB2 cervical cancer is best treated with
chemoradiation, but there are no data to support my
view. The fact that at least 75% of patients with stage
IB2 cervical cancer treated with radical hysterectomy
appear to receive adjuvant radiotherapy or chemoradia-
tion for high-risk factors translates into increased cost
and morbidity. Such an approach can only be justified
by demonstrating superior survival rates.

Multiple factors account for the current status: 1) the
unregulated nature of the American health care system; 2)
conflicts of interest between physicians of different disci-
plines, and 3) lack of optimal clinical trials by academic
institutions and cooperative groups. To improve the care of



American women with cervical cancer, the existing para-
digm requires dramatic change. Academic physicians and
cooperative groups need to put aside their own self-inter-
ests and turf issues and design clinical trials that will lead
to advances in patient outcomes most expeditiously. The
multidisciplinary care model should be the standard. Radi-
ation oncologists and gynecologic oncologists should be
working together to arrive at the best treatment plan for
each patient rather than competing with each other. The
further development and refinement of evidenced-based
practice guidelines is essential. And finally, with an
uncommon yet important disease such as cervical cancer, I
recommend consideration for establishment of centers of
excellence across the country. Treatment would be multi-
disciplinary and state-of-the-art, and clinical trials could be
optimized. And each center could have its own network of
physicians and hospitals. Until some or all of these
changes are affected, many American women will contin-
ue to receive suboptimal treatment for cervical cancer.   ■
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CME Questions
12. Which of the following statements regarding oral contracep-

tives and the risk of thrombosis is false?
a. Thrombotic complications in oral contraceptive users are dose-

related to the dose of the estrogen component.
b. Only heavy smokers have an increased risk of VTE with oral

contraceptive use, but any cigarette smoking increases the risk
of arterial thrombosis.

c. The thrombotic complication rate is sufficiently convincing to
warrant the avoidance of third generation progestins.

d. Women with clinical episodes of idiopathic VTE should be
screened for an inherited clotting disorder.
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13. Which of the following is not an effect of tamoxifen use in the
IBIS study?
a. Increased risk of venous thromboembolism
b. Increased risk of hysterectomy
c. Increased risk of hot flashes
d. Increased risk of osteoporosis
e. Increased risk of death
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