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Bisphosphonates May Reduce Breast Cancer Risk
B Y  B E T S Y  B AT E S

S A N A N T O N I O —  Two differently
designed studies found a nearly identical,
roughly 30% reduction in the risk of
breast cancer in postmenopausal women
who took bisphosphonates to prevent or
remediate bone loss.

The results of a retrospective analysis
of data from the Women’s Health Ini-
tiative (WHI) in the United States and a

case-control study conducted in Israel
were presented at the annual San Anto-
nio Breast Cancer Symposium.

In both studies, cancer incidence was
sharply lower among women prescribed
bisphosphonates for low bone mineral
density, suggesting that the impact of
these agents may extend beyond bone.

In the 151,592-patient database for the
WHI, breast cancer development was ex-
plored only after controlling for baseline

bone mineral density, since women at
risk for osteoporosis are known to be at
lower risk for breast cancer, likely due to
a lower lifetime exposure to estrogen.

Following that statistical adjustment,
researchers found that only 64 of 2,216
bisphosphonate users developed breast
cancer after a mean 8 years of follow-up,
and that 50 of the cancers were estrogen
receptor positive.

This represents a 32% lower incidence

of breast cancer than was seen among
non–bisphosphonate users, reported Dr.
Rowan Chlebowski, a medical oncolo-
gist at the Harbor-University of Califor-
nia, Los Angeles Medical Center.

“This is a cohort study, not a definitive
randomized, controlled trial, but I think
it provides a strong signal,” said Dr. Chle-
bowski during a press conference pre-
ceding his podium presentation. “Oral
bisphosphonate use may directly inhibit
breast cancer incidence.”

No advantage was seen with respect to
ductal carcinoma in situ (DCIS) in women
taking bisphosphonates. Indeed, women
taking bisphosphonates were slightly
more likely to develop DCIS. This perhaps
implies that the effects of bisphospho-
nates occur later in the development of
breast cancer, Dr. Chlebowski said.

In Israel, women with breast cancer
who reported taking bisphosphonates

for at least a year prior to their diagno-
sis were matched to demographically
similar women who were not taking bis-
phosphonates and without cancer. (Con-
trols were selected by age, neighbor-
hood, and ethnicity.)

To ensure against recall bias, re-
searchers used prescription records to
confirm a prediagnosis history of bis-
phosphonate use, said Dr. Gad Rennert,
chairman of community medicine and
epidemiology at the Clalit National Can-
cer Control Center in Haifa, Israel.

Among the 4,575 subjects, those who
took bisphosphonates for at least a year
were 34% less likely to be diagnosed
with breast cancer.

Risk reduction remained significant at
29% after controlling for other risk factors
for breast cancer, including age, ethnicity,
family history, fruit and vegetable intake,
exercise, body mass index, pregnancy his-
tory, and use of calcium supplements and
hormone replacement therapy.

“The tumors we saw were more com-
monly estrogen receptor positive, and
more precisely, strongly estrogen recep-
tor positive,” Dr. Rennert said during his
podium presentation. “They were more
commonly well differentiated.” 

Both estrogen receptor positivity and
cell differentiation are associated with re-

Continued on following page

“Oral bisphosphonate use may directly
inhibit breast cancer incidence,” said
Dr. Rowan Chlebowski.
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  LYRICA® (pregabalin) CAPSULES
BRIEF SUMMARY: For full prescribing information, see package insert.
INDICATIONS AND USAGE
LYRICA is indicated for: 

•  Management of fibromyalgia
DOSAGE AND ADMINISTRATION
LYRICA is given orally with or without food. When discontinuing LYRICA, taper gradually over a minimum of 1 week.
Fibromyalgia:

•  Administer in 2 divided doses per day
•  Begin dosing at 150 mg/day
•  May be increased to 300 mg/day within 1 week
•  Maximum dose of 450 mg/day
•  Dose should be adjusted for patients with reduced renal function

CONTRAINDICATIONS
LYRICA is contraindicated in patients with known hypersensitivity to pregabalin or any of its other components.
WARNINGS AND PRECAUTIONS
Angioedema There have been postmarketing reports of angioedema in patients during initial and chronic treatment
with LYRICA. Specific symptoms included swelling of the face, mouth (tongue, lips, and gums), and neck (throat and
larynx). There were reports of life-threatening angioedema with respiratory compromise requiring emergency treatment.
LYRICA should be discontinued immediately in patients with these symptoms. Caution should be exercised when
prescribing LYRICA to patients who have had a previous episode of angioedema. In addition, patients who are taking
other drugs associated with angioedema (e.g., angiotensin converting enzyme inhibitors [ACE-inhibitors]) may be at
increased risk of developing angioedema. Hypersensitivity There have been postmarketing reports of hypersensitivity
in patients shortly after initiation of treatment with LYRICA. Adverse reactions included skin redness, blisters, hives,
rash, dyspnea, and wheezing. LYRICA should be discontinued immediately in patients with these symptoms.
Withdrawal of Antiepileptic Drugs (AEDs) As with all AEDs, LYRICA should be withdrawn gradually to minimize the
potential of increased seizure frequency in patients with seizure disorders. If LYRICA is discontinued this should be done
gradually over a minimum of 1 week. Suicidal Behavior and Ideation Antiepileptic drugs (AEDs), including LYRICA,
increase the risk of suicidal thoughts or behavior in patients taking these drugs for any indication. Patients treated with
any AED for any indication should be monitored for the emergence or worsening of depression, suicidal thoughts or
behavior, and/or any unusual changes in mood or behavior. Pooled analyses of 199 placebo-controlled clinical trials (mono-
and adjunctive therapy) of 11 different AEDs showed that patients randomized to one of the AEDs had approximately
twice the risk (adjusted Relative Risk 1.8, 95% CI: 1.2, 2.7) of suicidal thinking or behavior compared to patients
randomized to placebo. In these trials, which had a median treatment duration of 12 weeks, the estimated incidence rate
of suicidal behavior or ideation among 27,863 AED-treated patients was 0.43%, compared to 0.24% among 16,029
placebo-treated patients, representing an increase of approximately one case of suicidal thinking or behavior for every
530 patients treated. There were four suicides in drug-treated patients in the trials and none in placebo-treated patients,
but the number is too small to allow any conclusion about drug effect on suicide. The increased risk of suicidal thoughts
or behavior with AEDs was observed as early as one week after starting drug treatment with AEDs and persisted for the
duration of treatment assessed. Because most trials included in the analysis did not extend beyond 24 weeks, the risk of
suicidal thoughts or behavior beyond 24 weeks could not be assessed. The risk of suicidal thoughts or behavior was
generally consistent among drugs in the data analyzed. The finding of increased risk with AEDs of varying mechanisms of
action and across a range of indications suggests that the risk applies to all AEDs used for any indication. The risk did not
vary substantially by age (5-100 years) in the clinical trials analyzed. Table 1 shows absolute and relative risk by indication
for all evaluated AEDs.
Table 1 Risk by indication for antiepileptic drugs in the pooled analysis
Indication Placebo Patients Drug Patients Relative Risk: Risk Difference:

with Events Per with Events Per Incidence of Events in Drug Additional Drug Patients
1000 Patients 1000 Patients Patients/Incidence in with Events Per

Placebo Patients 1000 Patients 
Epilepsy 1.0 3.4 3.5 2.4
Psychiatric 5.7 8.5 1.5 2.9
Other 1.0 1.8 1.9 0.9
Total 2.4 4.3 1.8 1.9

The relative risk for suicidal thoughts or behavior was higher in clinical trials for epilepsy than in clinical trials for
psychiatric or other conditions, but the absolute risk differences were similar for the epilepsy and psychiatric indications.
Anyone considering prescribing LYRICA or any other AED must balance the risk of suicidal thoughts or behavior with the
risk of untreated illness. Epilepsy and many other illnesses for which AEDs are prescribed are themselves associated with
morbidity and mortality and an increased risk of suicidal thoughts and behavior. Should suicidal thoughts and behavior
emerge during treatment, the prescriber needs to consider whether the emergence of these symptoms in any given patient
may be related to the illness being treated. Patients, their caregivers, and families should be informed that AEDs increase
the risk of suicidal thoughts and behavior and should be advised of the need to be alert for the emergence or worsening
of the signs and symptoms of depression, any unusual changes in mood or behavior, or the emergence of suicidal
thoughts, behavior, or thoughts about self-harm. Behaviors of concern should be reported immediately to healthcare
providers. Peripheral Edema LYRICA treatment may cause peripheral edema. In short-term trials of patients without
clinically significant heart or peripheral vascular disease, there was no apparent association between peripheral edema
and cardiovascular complications such as hypertension or congestive heart failure. Peripheral edema was not associated
with laboratory changes suggestive of deterioration in renal or hepatic function. In controlled clinical trials the incidence of
peripheral edema was 6% in the LYRICA group compared with 2% in the placebo group. In controlled clinical trials, 0.5%
of LYRICA patients and 0.2% placebo patients withdrew due to peripheral edema. Higher frequencies of weight gain and
peripheral edema were observed in patients taking both LYRICA and a thiazolidinedione antidiabetic agent compared to
patients taking either drug alone. The majority of patients using thiazolidinedione antidiabetic agents in the overall safety
database were participants in studies of pain associated with diabetic peripheral neuropathy. In this population, peripheral
edema was reported in 3% (2/60) of patients who were using thiazolidinedione antidiabetic agents only, 8% (69/859) of
patients who were treated with LYRICA only, and 19% (23/120) of patients who were on both LYRICA and thiazolidinedione
antidiabetic agents. Similarly, weight gain was reported in 0% (0/60) of patients on thiazolidinediones only; 4% (35/859)
of patients on LYRICA only; and 7.5% (9/120) of patients on both drugs. As the thiazolidinedione class of antidiabetic drugs
can cause weight gain and/or fluid retention, possibly exacerbating or leading to heart failure, care should be taken when
co-administering LYRICA and these agents. Because there are limited data on congestive heart failure patients with New
York Heart Association (NYHA) Class III or IV cardiac status, LYRICA should be used with caution in these patients.
Dizziness and Somnolence LYRICA may cause dizziness and somnolence. Patients should be informed that LYRICA-
related dizziness and somnolence may impair their ability to perform tasks such as driving or operating machinery. In the
LYRICA controlled trials, dizziness was experienced by 31% of LYRICA-treated patients compared to 9% of placebo-treated
patients; somnolence was experienced by 22% of LYRICA-treated patients compared to 7% of placebo-treated patients.
Dizziness and somnolence generally began shortly after the initiation of LYRICA therapy and occurred more frequently at
higher doses. Dizziness and somnolence were the adverse reactions most frequently leading to withdrawal (4% each) from
controlled studies. In LYRICA-treated patients reporting these adverse reactions in short-term, controlled studies, dizziness
persisted until the last dose in 30% and somnolence persisted until the last dose in 42% of patients. Weight Gain LYRICA
treatment may cause weight gain. In LYRICA controlled clinical trials of up to 14 weeks, a gain of 7% or more over baseline
weight was observed in 9% of LYRICA-treated patients and 2% of placebo-treated patients. Few patients treated with
LYRICA (0.3%) withdrew from controlled trials due to weight gain. LYRICA associated weight gain was related to dose and
duration of exposure, but did not appear to be associated with baseline BMI, gender, or age. Weight gain was not limited
to patients with edema [see Warnings and Precautions]. Although weight gain was not associated with clinically important
changes in blood pressure in short-term controlled studies, the long-term cardiovascular effects of LYRICA-associated
weight gain are unknown. Among diabetic patients, LYRICA-treated patients gained an average of 1.6 kg (range: -16 to 16
kg), compared to an average 0.3 kg (range: -10 to 9 kg) weight gain in placebo patients. In a cohort of 333 diabetic patients
who received LYRICA for at least 2 years, the average weight gain was 5.2 kg. While the effects of LYRICA-associated
weight gain on glycemic control have not been systematically assessed, in controlled and longer-term open label clinical
trials with diabetic patients, LYRICA treatment did not appear to be associated with loss of glycemic control (as measured
by HbA1C). Abrupt or Rapid Discontinuation Following abrupt or rapid discontinuation of LYRICA, some patients reported
symptoms including insomnia, nausea, headache, and diarrhea. LYRICA should be tapered gradually over a minimum of 1
week rather than discontinued abruptly. Tumorigenic Potential In standard preclinical in vivo lifetime carcinogenicity
studies of LYRICA, an unexpectedly high incidence of hemangiosarcoma was identified in two different strains of mice 
[see Nonclinical Toxicology]. The clinical significance of this finding is unknown. Clinical experience during LYRICA’s
premarketing development provides no direct means to assess its potential for inducing tumors in humans. In clinical
studies across various patient populations, comprising 6396 patient-years of exposure in patients >12 years of age, new or
worsening-preexisting tumors were reported in 57 patients. Without knowledge of the background incidence and
recurrence in similar populations not treated with LYRICA, it is impossible to know whether the incidence seen in these
cohorts is or is not affected by treatment. Ophthalmological Effects In controlled studies, a higher proportion of patients
treated with LYRICA reported blurred vision (7%) than did patients treated with placebo (2%), which resolved in a majority
of cases with continued dosing. Less than 1% of patients discontinued LYRICA treatment due to vision-related events

(primarily blurred vision). Prospectively planned ophthalmologic testing, including visual acuity testing, formal visual field
testing and dilated funduscopic examination, was performed in over 3600 patients. In these patients, visual acuity was
reduced in 7% of patients treated with LYRICA, and 5% of placebo-treated patients. Visual field changes were detected in
13% of LYRICA-treated, and 12% of placebo-treated patients. Funduscopic changes were observed in 2% of LYRICA-treated
and 2% of placebo-treated patients. Although the clinical significance of the ophthalmologic findings is unknown, patients
should be informed that if changes in vision occur, they should notify their physician. If visual disturbance persists, further
assessment should be considered. More frequent assessment should be considered for patients who are already routinely
monitored for ocular conditions. Creatine Kinase Elevations LYRICA treatment was associated with creatine kinase
elevations. Mean changes in creatine kinase from baseline to the maximum value were 60 U/L for LYRICA-treated
patients and 28 U/L for the placebo patients. In all controlled trials across multiple patient populations, 1.5% of patients
on LYRICA and 0.7% of placebo patients had a value of creatine kinase at least three times the upper limit of normal.
Three LYRICA-treated subjects had events reported as rhabdomyolysis in premarketing clinical trials. The relationship
between these myopathy events and LYRICA is not completely understood because the cases had documented factors
that may have caused or contributed to these events. Prescribers should instruct patients to promptly report unexplained
muscle pain, tenderness, or weakness, particularly if these muscle symptoms are accompanied by malaise or fever.
LYRICA treatment should be discontinued if myopathy is diagnosed or suspected or if markedly elevated creatine kinase
levels occur. Decreased Platelet Count LYRICA treatment was associated with a decrease in platelet count. LYRICA-
treated subjects experienced a mean maximal decrease in platelet count of 20 x 103/μL, compared to 11 x 10 3/μL in placebo
patients. In the overall database of controlled trials, 2% of placebo patients and 3% of LYRICA patients experienced a
potentially clinically significant decrease in platelets, defined as 20% below baseline value and <150 x 103/μL. A single
LYRICA treated subject developed severe thrombocytopenia with a platelet count less than 20 x 103/μL. In randomized
controlled trials, LYRICA was not associated with an increase in bleeding-related adverse reactions. PR Interval
Prolongation LYRICA treatment was associated with PR interval prolongation. In analyses of clinical trial ECG data, the
mean PR interval increase was 3–6 msec at LYRICA doses ≥300 mg/day. This mean change difference was not
associated with an increased risk of PR increase ≥25% from baseline, an increased percentage of subjects with on-
treatment PR >200 msec, or an increased risk of adverse reactions of second or third degree AV block. Subgroup analyses
did not identify an increased risk of PR prolongation in patients with baseline PR prolongation or in patients taking other
PR prolonging medications. However, these analyses cannot be considered definitive because of the limited number of
patients in these categories. 
ADVERSE REACTIONS 
Clinical Trials Experience Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug
and may not reflect the rates observed in practice. In all controlled and uncontrolled trials across various patient
populations during the premarketing development of LYRICA, more than 10,000 patients have received LYRICA.
Approximately 5000 patients were treated for 6 months or more, over 3100 patients were treated for 1 year or longer,
and over 1400 patients were treated for at least 2 years. Adverse Reactions Most Commonly Leading to Discontinuation
in All Premarketing Controlled Clinical Studies In premarketing controlled trials of all populations combined, 14% of
patients treated with LYRICA and 7% of patients treated with placebo discontinued prematurely due to adverse
reactions. In the LYRICA treatment group, the adverse reactions most frequently leading to discontinuation were dizziness
(4%) and somnolence (3%). In the placebo group, 1% of patients withdrew due to dizziness and <1% withdrew due to
somnolence. Other adverse reactions that led to discontinuation from controlled trials more frequently in the LYRICA
group compared to the placebo group were ataxia, confusion, asthenia, thinking abnormal, blurred vision, incoordination,
and peripheral edema (1% each). Most Common Adverse Reactions in All Premarketing Controlled Clinical Studies In
premarketing controlled trials of all patient populations combined, dizziness, somnolence, dry mouth, edema, blurred
vision, weight gain, and “thinking abnormal” (primarily difficulty with concentration/attention) were more commonly
reported by subjects treated with LYRICA than by subjects treated with placebo (≥5% and twice the rate of that seen 
in placebo). 
Controlled Studies with Fibromyalgia Adverse Reactions Leading to Discontinuation In clinical trials 
of patients with fibromyalgia, 19% of patients treated with pregabalin (150–600 mg/day) and 10% of patients treated
with placebo discontinued prematurely due to adverse reactions. In the pregabalin treatment group, the most common
reasons for discontinuation due to adverse reactions were dizziness (6%) and somnolence (3%). In comparison, <1% of
placebo-treated patients withdrew due to dizziness and somnolence. Other reasons for discontinuation from the trials,
occurring with greater frequency in the pregabalin treatment group than in the placebo treatment group, were fatigue,
headache, balance disorder, and weight increased. Each of these adverse reactions led to withdrawal in approximately
1% of patients. Most Common Adverse Reactions Table 2 lists all adverse reactions, regardless of causality, occurring in
≥2% of patients with fibromyalgia in the ‘all pregabalin’ treatment group for which the incidence was greater than in the
placebo treatment group. A majority of pregabalin-treated patients in clinical studies experienced adverse reactions with
a maximum intensity of “mild” or “moderate”. 
Table 2 Treatment-emergent adverse reaction incidence in controlled trials in Fibromyalgia (Events in at least 2% of all LYRICA-
treated patients and occurring more frequently in the all pregabalin-group than in the placebo treatment group)
System Organ 150 mg/d 300 mg/d 450 mg/d 600 mg/d All PGB* Placebo
Class [N=132] [N=502] [N=505] [N=378] [N=1517] [N=505]
-  Preferred term % % % % % %
Ear and Labyrinth Disorders
Vertigo 2 2 2 1 2 0

Eye Disorders
Vision blurred 8 7 7 12 8 1

Gastrointestinal Disorders
Dry mouth 7 6 9 9 8 2
Constipation 4 4 7 10 7 2
Vomiting 2 3 3 2 3 2
Flatulence 1 1 2 2 2 1
Abdominal distension 2 2 2 2 2 1

General Disorders and Administrative Site Conditions
Fatigue 5 7 6 8 7 4
Edema peripheral 5 5 6 9 6 2
Chest pain 2 1 1 2 2 1
Feeling abnormal 1 3 2 2 2 0
Edema 1 2 1 2 2 1
Feeling drunk 1 2 1 2 2 0

Infections and Infestations 
Sinusitis 4 5 7 5 5 4

Investigations
Weight increased 8 10 10 14 11 2

Metabolism and Nutrition Disorders
Increased appetite 4 3 5 7 5 1
Fluid retention 2 3 3 2 2 1

Musculoskeletal and Connective Tissue Disorders
Arthralgia 4 3 3 6 4 2
Muscle spasms 2 4 4 4 4 2
Back pain 2 3 4 3 3 3

Nervous System Disorders
Dizziness 23 31 43 45 38 9
Somnolence 13 18 22 22 20 4
Headache 1 12 14 10 12 12
Disturbance in 4 4 6 6 5 1
attention
Balance disorder 2 3 6 9 5 0
Memory impairment 1 3 4 4 3 0
Coordination abnormal 2 1 2 2 2 1
Hypoaesthesia 2 2 3 2 2 1
Lethargy 2 2 1 2 2 0
Tremor 0 1 3 2 2 0

Psychiatric Disorders
Euphoric mood 2 5 6 7 6 1
Confusional state 0 2 3 4 3 0
Anxiety 2 2 2 2 2 1
Disorientation 1 0 2 1 2 0
Depression 2 2 2 2 2 2

Respiratory, Thoracic and Mediastinal Disorders
Pharyngolaryngeal pain 2 1 3 3 2 2

*PGB: pregabalin

Other Adverse Reactions Observed During the Clinical Studies of LYRICA Following is a list of treatment-emergent adverse
reactions reported by patients treated with LYRICA during all clinical trials. The listing does not include those events already
listed in the previous tables or elsewhere in labeling, those events for which a drug cause was remote, those events which
were so general as to be uninformative, and those events reported only once which did not have a substantial probability of
being acutely life-threatening. Events are categorized by body system and listed in order of decreasing frequency according
to the following definitions: frequent adverse reactions are those occurring on one or more occasions in at least 1/100
patients; infrequent adverse reactions are those occurring in 1/100 to 1/1000 patients; rare reactions are those occurring in
fewer than 1/1000 patients. Events of major clinical importance are described in the Warnings and Precautions section.
Body as a Whole – Frequent: Abdominal pain, Allergic reaction, Fever; Infrequent: Abscess, Cellulitis, Chills, Malaise,
Neck rigidity, Overdose, Pelvic pain, Photosensitivity reaction; Rare: Anaphylactoid reaction, Ascites, Granuloma, Hangover
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sponse to treatment and a better prog-
nosis, he noted.

No effect on breast cancer risk was
seen in women who took bisphospho-
nates for less than a year, but after 1 year,
the risk was reduced at a fairly steady
rate. “Five years of use was not dramat-
ically better than 4 years of use,” he said.
This finding corresponds with the drugs’
pharmacokinetic profile, characterized
by a slow and steady cumulative effect on
bone that stabilizes after a period of time.

“We are seeing an association here. It’s

a very strong and robust association,” Dr.
Rennert said.

Initially, a hint of cancer protection
arose in small studies comparing breast
cancer patients receiving bisphospho-
nates for cancer- and treatment-related
bone loss to those who did not receive
the drugs. The evidence seemed to show
that those receiving the bone-protecting
drugs also developed fewer new cancers
in their contralateral breasts.

Possible biologic explanations may lie
in the ability of bisphosphonates to re-
duce angiogenesis and stimulate immune
cells responsible for tumor cell detec-

tion, Dr. Chlebowski said in an interview.
Dr. Theresa Guise, professor of med-

icine and oncology at Indiana Universi-
ty, Indianapolis, said the studies may
hold “very important implications for a
large population of patients.”

The possibility that a “simple oral
drug” could prevent both osteoporosis
and breast cancer represents a “step for-
ward in the prevention of ... common
health problems of women today,” Dr.
Guise commented during a discussion
of the papers at a press conference.

Bisphosphonates, which can be taken
either orally or in an intravenous infu-

sion, are prescribed to about 30 million
patients each year. ■

Disclosures: Dr. Chlebowski disclosed that
he has been a consultant for, or served on
speakers bureaus for AstraZeneca, Novartis,
Pfizer, Amgen, and Eli Lilly. Dr. Rennert
disclosed no relevant financial
relationships. Dr. Guise said she has been a
consultant for or served on speakers bureaus
for Amgen, Novartis, Eli Lilly, and Roche
Pharmaceuticals.

A related video is at www.youtube.com/
InternalMedicineNews (search for 71010).
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