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Women’s health 2019:

Osteoporosis, breast cancer,
contraception, and hormone therapy

ABSTRACT

This review summarizes evidence that may enhance and
influence clinical practice of women's health. Supporting
articles were identified by reviewing high-impact medi-
cal and women's health journals published in 2017 and
2018. The chosen articles are pertinent to osteoporosis
screening, hormonal contraceptive interactions with
antibiotics, hormone replacement therapy in BRCAT1
mutation carriers, breast cancer diagnosis using digital
tomosynthesis, and risks of hormonal contraception.

KEY POINTS

The US Preventive Services Task Force recommends
screening bone density when the 10-year risk of major
osteoporotic fracture is more than 8.4%.

Women can be reassured that nonrifamycin antibiotics
are unlikely to reduce efficacy of hormonal contraception.

Hormone replacement therapy after prophylactic bilateral
salpingo-oophorectomy does not increase breast cancer
risk in women who carry the BRCA1 gene mutation.

Hormonal contraception may increase the risk of breast
cancer by 1 extra case per 7,690 women, although most
studies suggest there is no increased risk.

The use of digital breast tomosynthesis along with digital
mammography can increase cancer detection in women
with dense breast tissue, but it is not yet routinely recom-
mended by most professional societies.

doi:10.3949/ccjm.86a.18130

EEPING UP WITH current evidence-based
Khealthcare practices is key to providing
good clinical care to patients. This review
presents 5 vignettes that highlight key issues
in women’s health: osteoporosis screening,
hormonal contraceptive interactions with
antibiotics, hormone replacement therapy in
carriers of the BRCAI gene mutation, risks
associated with hormonal contraception, and
breast cancer diagnosis using digital tomosyn-
thesis in addition to digital mammography.
Supporting articles, all published in 2017 and
2018, were selected from high-impact medical
and women’s health journals.

I OSTEOPOROSIS SCREENING
FOR FRACTURE PREVENTION

A 60-year-old woman reports that her last men-
strual period was 7 years ago. She has no history
of falls or fractures, and she takes no medications.
She smokes 10 cigarettes per day and drinks 3 to 4
alcoholic beverages on most days of the week. She

is 5 feet 6 inches (170 cm) tall and weighs 107 [b.
Should she be screened for osteoporosis?

Osteoporosis is underdiagnosed

It is estimated that, in the United States, 12.3
million individuals older than 50 will develop
osteoporosis by 2020. Missed opportunities to
screen high-risk individuals can lead to frac-
tures, including fractures of the hip.!

Updated screening recommendations

In 2018, the US Preventive Services Task
Force (USPSTF) developed and published
evidence-based recommendations for osteopo-
rosis screening to help providers identify and
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treat osteoporosis early to prevent fractures.?
Available evidence on screening and treat-
ment in women and men were reviewed with
the intention of updating the 2011 USPSTF
recommendations. The review also evaluated
risk assessment tools, screening intervals, and
efficacy of screening and treatment in various
subpopulations.

Since the 2011 recommendations, more
data have become available on fracture risk
assessment with or without bone mineral
density measurements. In its 2018 report, the
USPSTF recommends that postmenopausal
women younger than 65 should undergo
screening with a bone density test if their 10-
year risk of major osteoporotic fracture is more
than 8.4%. This is equivalent to the fracture
risk of a 65-year-old white woman with no
major risk factors for fracture (grade B recom-
mendation—high certainty that the benefit is
moderate, or moderate certainty that the ben-
efit is moderate to substantial).?

Assessment of fracture risk

For postmenopausal women who are under
age 65 and who have at least 1 risk factor
for fracture, it is reasonable to use a clini-
cal risk assessment tool to determine who
should undergo screening with bone mineral
density measurement. Risk factors associ-
ated with an increased risk of osteoporotic
fractures include a parental history of hip
fracture, smoking, intake of 3 or more alco-
holic drinks per day, low body weight, malab-
sorption, rheumatoid arthritis, diabetes, and
postmenopausal status (not using estrogen
replacement). Medications should be care-
fully reviewed for those that can increase the
risk of fractures, including steroids and anti-
estrogen treatments.

The 10-year risk of a major osteoporotic
or hip fracture can be assessed using the Frac-
tional Risk Assessment Tool (FRAX), avail-
able at www.sheffield.ac.uk/FRAX/. Other ac-
ceptable tools that perform similarly to FRAX
include the Osteoporosis Risk Assessment In-
strument (ORAI) (10 studies; N = 16,780),
Osteoporosis Index of Risk (OSIRIS) (5 stud-
ies; N = 5,649), Osteoporosis Self-Assessment
Tool (OST) (13 studies; N = 44,323), and
Simple Calculated Osteoporosis Risk Estima-
tion (SCORE) (8 studies; N = 15,362).
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Should this patient be screened

for osteoporosis?

Based on the FRAX, this patient’s 10-year
risk of major osteoporosis fracture is 9.2%.
She would benefit from osteoporosis screening
with a bone density test.

Il DO ANTIBIOTICS REDUCE EFFECTIVENESS
OF HORMONAL CONTRACEPTION?

A 27-year-old woman presents with a dog bite on
her right hand and is started on oral antibiotics.
She takes an oral contraceptive that contains 35
ug of ethinyl estradiol and 0.25 mg of norgesti-
mate. She asks if she should use condoms while
taking antibiotics.

The antibiotics rifampin and rifabutin are
known inducers of the hepatic enzymes re-
quired for contraceptive steroid metabolism,
whereas other antibiotics are not. Despite the
lack of compelling evidence that broad-spec-
trum antibiotics interfere with the efficacy of
hormonal contraception, most pharmacists
recommend backup contraception for women
who use concomitant antibiotics.> This prac-
tice could lead to poor compliance with the
contraceptive regimen, the antibiotic regi-
men, or both.?

Simmons et al’> conducted a systematic
review of randomized and nonrandomized
studies that assessed pregnancy rates, break-
through bleeding, ovulation suppression, and
hormone pharmacokinetics in women taking
oral or vaginal hormonal contraceptives in
combination with nonrifamycin antibiotics,
including oral, intramuscular, and intravenous
forms. Oral contraceptives used in the studies
included a range of doses and progestins, but
lowest-dose pills, such as those containing less
than 30 pg ethinyl estradiol or less than 150
ug levonorgestrel, were not included.

The contraceptive formulations in this sys-
tematic review’ included oral contraceptive
pills, emergency contraception pills, and the
contraceptive vaginal ring. The effect of anti-
biotics on other nonoral contraceptives, such
as the transdermal patch, injectables, and pro-
gestin implants was not studied.

Four observational studies’® evaluated preg-
nancy rates or hormonal contraception failure
with any antibiotic use. In 2 of these 4 stud-
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ies, there was no difference in pregnancy rates
in women who used oral contraceptives with
and without nonrifamycin antibiotics. How-
ever, ethinyl estradiol was shown to have
increased clearance when administered with
dirithromycin (a macrolide).” Twenty-five of
the studies reported measures of contraceptive
effectiveness (ovulation) and pharmacokinet-
ic outcomes.

There were no observed differences in ovu-
lation suppression or breakthrough bleeding
in any study that combined hormonal con-
traceptives with an antibiotic. Furthermore,
there was no significant decrease in progestin
pharmacokinetic parameters during coadmin-
istration with an antibiotic.’ Study limitations
included small sample sizes and the observa-
tional nature of the data.

How would you counsel this patient?
Available evidence suggests that nonrifamy-
cin antibiotics do not diminish the effective-
ness of the vaginal contraceptive ring or an
oral hormonal contraceptive that contains
at least 30 pg of ethinyl estradiol or 150 pg
of levonorgestrel. Current guidelines do not
recommend the use of additional backup con-
traception, regardless of hormonal contracep-
tion dose or formulation.* Likewise, the most
recent guidance for dental practitioners (ie,
from 2012) no longer advises women to use
additional contraceptive protection when
taking nonrifamycin antibiotics.’

In our practice, we discuss the option of ad-
ditional protection when prescribing formula-
tions with lower estrogen doses (< 30 pg), not
only because of the limitations of the available
data, but also because of the high rates of un-
intended pregnancy with typical use of com-
bined hormonal contraceptives (9% per year,
unrelated to use of antibiotics).* However, if
our patient would rather not use additional
barrier methods, she can be reassured that
concomitant nonrifamycin antibiotic use is
unlikely to affect contraceptive effectiveness.

M HORMONE REPLACEMENT THERAPY
IN CARRIERS OF THE BRCA1 MUTATION

A 41-year-old healthy mother of 3 was recently
found to be a carrier of the BRCA I mutation. She
is planning to undergo prophylactic bilateral sal-
pingo-oophorectomy for ovarian cancer preven-
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tion. However, she is apprehensive about under-
going surgical menopause. Should she be started
on hormone replacement therapy after oophorec-
tomy? How would hormone replacement therapy
affect her risk of breast cancer?

In females who carry the BRCAI mutation,
the cumulative risk of both ovarian and breast
cancer approaches 44% (95% confidence
interval [CI] 36%-53%) and 72% (95% CI
65%—-79%) by age 80.¢ Prophylactic salpingo-
oophorectomy reduces the risk of breast can-
cer by 50% and the risk of ovarian cancer by
90%. Unfortunately, premature withdrawal of
ovarian hormones has been associated with
long-term adverse effects including significant
vasomotor symptoms, decreased quality of life,
sexual dysfunction, early mortality, bone loss,
decline in mood and cognition, and poor car-
diovascular outcomes.” Many of these effects
can be avoided or lessened with hormone re-
placement therapy.

Kotsopoulos et al® conducted a longitudi-
nal, prospective analysis of BRCAI mutation
carriers in a multicenter study between 1995
and 2017. The mean follow-up period was
7.6 years (range 0.4-22.1). The study assessed
associations between the use of hormone re-
placement therapy and breast cancer risk in
carriers of the BRCAI mutation who under-
went prophylactic salpingo-oophorectomy.
Study participants did not have a personal
history of cancer. Those with a history of pro-
phylactic mastectomy were excluded.

Participants completed a series of question-
naires every 2 years, disclosing updates in per-
sonal medical, cancer, and reproductive his-
tory. The questionnaires also inquired about
the use of hormone replacement therapy, in-
cluding the type used (estrogen only, proges-
tin only, estrogen plus progestin, other), brand
name, duration of use, and dose and route of
administration (pill, patch, suppository).

Of the 13,087 BRCAI mutation carri-
ers identified, 872 met the study criteria. Of
those, 377 (43%) reported using some form of
hormone replacement therapy after salpingo-
oophorectomy, and 495 (57%) did not. The
average duration of use was 3.9 years (range
0.5-19), with most (69%) using estrogen
alone; 18% used other regimens, including
estrogen plus progestin and progestin only. A

JUNE 2019

Downloaded from www.ccjm.org on August 7, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

MORENO AND COLLEAGUES

small percentage of participants did not indi-
cate which formulation they used. On average,
women using hormone replacement therapy
underwent prophylactic oophorectomy earlier
than nonusers (age 43.0 vs 48.4; absolute dif-
ference 5.5 years, P < .001).

During follow-up, there was no significant
difference noted in the proportion of women
diagnosed with breast cancer between hor-
mone replacement therapy users and nonusers
(10.3 vs 10.7%; absolute difference 0.4%; P
=.86). In fact, for each year of estrogen-con-
taining hormone replacement therapy, there
was an 18% reduction in breast cancer risk
when oophorectomy was performed before
age 45 (95% CI 0.69-0.97). The authors also
noted a nonsignificant 14% trend toward an
increase in breast cancer risk for each year of
progestin use after oophorectomy when sur-
gery was performed before age 45 (95% CI
0.9-1.46).

Although prophylactic hysterectomy was
not recommended, the authors noted that
hysterectomy would eliminate the need for
progestin-containing hormone replacement
therapy. For those who underwent oopho-
rectomy after age 45, hormone replacement
therapy did not increase or decrease the risk of
breast cancer.’

A meta-analysis by Marchetti et al’ also
supports the safety of hormone replace-
ment therapy after risk-reducing salpingo-
oophorectomy. Three studies that included
1,100 patients were analyzed (including the
Kotsopoulos study® noted above). There was
a nonsignificant decrease in breast cancer
risk in women on estrogen-only hormone re-
placement therapy compared with women on
estrogen-plus-progestin therapy (odds ratio
0.53, 95% CI 0.25-1.15). Overall, the au-
thors regarded hormone replacement therapy
as a safe therapeutic option after prophylac-
tic salpingo-oophorectomy in carriers of the
BRCAI and BRCA2 mutations.’

In a case-control study published in 2016,'°
hormone replacement therapy was assessed in
432 postmenopausal BRCAI mutation carriers
with invasive breast cancer (cases) and in 432
BRCAI mutation carriers without a history of
breast cancer (controls). Results showed no dif-
ference in breast cancer risk between hormone
replacement therapy users and nonusers.!°
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Rebbeck et al'! evaluated short-term hor-
mone replacement therapy in BRCAI and
BRCAZ2 gene-mutation carriers after they un-
derwent prophylactic salpingo-oophorectomy.
The results showed that hormone replace-
ment did not affect the breast cancer risk-re-
duction conferred with prophylactic bilateral
salpingo-oophorectomy.

Johansen et al'? evaluated hormone re-
placement therapy in premenopausal women
after prophylactic salpingo-oophorectomy.
They studied 324 carriers of BRCA gene mu-
tations after they underwent prophylactic
salpingo-oophorectomy and a subset of 950
controls who had bilateral salpingo-oophorec-
tomy for reasons unrelated to cancer. In both
groups, hormone replacement therapy was un-
derutilized. The authors recommended using
it when clinically indicated.

Should your patient start

hormone replacement therapy?

This patient is healthy, and in the absence of
contraindications, systemic hormone replace-
ment therapy after prophylactic oophorecto-
my could mitigate the potential adverse effects
of surgically induced menopause. The patient
can be reassured that estrogen-containing
short-term hormone replacement therapy is
unlikely to increase her breast cancer risk.

Il HORMONAL CONTRACEPTION
AND THE RISK OF BREAST CANCER

A 44-year-old woman presents to your office for
an annual visit. She is sexually active but does not
wish to become pregnant. She has a family history
of breast cancer: her mother was diagnosed at age
53. She is interested in an oral contraceptive to
prevent pregnancy and acne. Howeuver, she is ner-
vous about being on any contraceptive that may
increase her risk of breast cancer.

To date, studies assessing the effect of hor-
monal contraception on the risk of breast
cancer have produced inconsistent results.
Although most studies have shown no associ-
ated risk, a few have shown a temporary 20%
to 30% increased risk of breast cancer during
use.">!* Case-controlled studies that reported
an association between hormonal contracep-
tion and breast cancer included populations
taking higher-dose combination pills, which
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are no longer prescribed. Most studies do not
evaluate specific formulations of hormonal
contraception, and little is known about ef-
fects associated with intrauterine devices or
progestin-only contraception.

A prospective study performed by Mgrch
et al” followed more than 1 million reproduc-
tive-aged women for a mean of 10.9 years. The
Danish Cancer Registry was used to identify
cases of invasive breast cancer. Women who
used hormonal contraceptives had a relative
risk of breast cancer of 1.20 compared with
women not on hormonal contraception (95%
CI 1.14-1.26). The study suggested that those
who had been on contraceptive agents for
more than 5 years had an increased risk and
that this risk remained for 5 years after the
agents were discontinued. Conversely, no in-
creased risk of cancer was noted in those who
used hormonal contraception for less than 5
years. No notable differences were seen among
various formulations.

For women using the levonorgestrel-con-
taining intrauterine device, the relative risk of
breast cancer was 1.21 (95% CI 1.11-1.33).
A few cancers were noted in those who used
the progestin-only implant or those using de-
pot medroxyprogesterone acetate. While the
study showed an increased relative risk of
breast cancer, the absolute risk was low—13
cases per 100,000, or approximately 1 ad-
ditional case of breast cancer per 7,690 per
year."

This study had several important limita-
tions. The authors did not adjust for com-
mon breast cancer risk factors including age
at menarche, alcohol use, or breastfeeding.
Additionally, the study did not account for
the use of hormonal contraception before the
study period and conversely, did not account
for women who may have stopped taking their
contraceptive despite their prescribed dura-
tion. The frequency of mammography was
not explicitly noted, which could have shifted
results for women who had more aggressive
screening.

It is also noteworthy that the use of high-
dose systemic progestins was not associated
with an increased risk, whereas the levonorg-
estrel intrauterine device, which contains
only 1/20th the dose of a low-dose oral contra-
ceptive pill, was associated with an increased
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risk. This discrepancy in risk warrants further
investigation, and clinicians should be aware
that this inconsistency needs validation be-
fore changing clinical practice.

In an observational cohort study,” more
than 100,000 women ages 50 to 71 were fol-
lowed prospectively for 15 years to evaluate
the association between hormonal contracep-
tive use and the risk of gynecologic and breast
cancers. In this study, the duration of hormonal
contraceptive use, smoking status, alcohol use,
body mass index, physical activity, and family
history of cancer were recorded. Long-term
hormonal contraceptive use reduced ovarian
and endometrial cancer risks by 40% and 34%,
respectively, with no increase in breast cancer
risk regardless of family history.

How would you counsel the patient?

The patient should be educated on the ben-
efits of hormonal contraception that extend
beyond pregnancy prevention, including reg-
ulation of menses, improved acne, decreased
risk of endometrial and ovarian cancer, and
likely reductions in colorectal cancer and
overall mortality risk."’-'® Further, after their
own systematic review of the data assessing
risk of breast cancer with hormonal contra-
ception, the US Centers for Disease Control
and Prevention state in their guidelines that
all contraceptives may be used without limi-
tation in those who have a family history of
breast cancer.* Any potential increased risk of
breast cancer in women using hormonal con-
traception is small and would not outweigh
the benefits associated with use.

One must consider the impact of an unin-
tended pregnancy in such women, including
effects on the health of the fetus and mother.
Recent reports on the increasing rates of ma-
ternal death in the US (23.8 of 100,000 live
births) serve as a reminder of the complica-
tions that can arise with pregnancy, especially
if a mother’s health is not optimized before
conception.'’

Il MAMMOGRAPHY PLUS TOMOSYNTHESIS
VS MAMMOGRAPHY ALONE

The same 44-year-old patient now inquires about
screening for breast cancer. She is curious about
3-dimensional mammography and whether it
would be a better screening test for her.
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Digital breast tomosynthesis (DBT) is a newer
imaging modality that provides a 3-dimen-
sional reconstruction of the breast using low-
dose x-ray imaging. Some studies have shown
that combining DBT with digital mammogra-
phy may be superior to digital mammography
alone in detecting cancers.'®* However, digital
mammography is currently the gold standard
for breast cancer screening and is the only test
proven to reduce mortality.!$1°

In a retrospective US study of 13 medi-
cal centers,” breast cancer detection rates
increased by 41% the year after DBT was
introduced, from 2.9 to 4.1 per 1,000 cases.
DBT was associated with 16 fewer patients
recalled for repeat imaging out of 1,000 wom-
en screened (as opposed to mammography
alone). Two European studies similarly sug-
gested an increase in cancer detection with
lower recall rates.?!"?

Is 3-D mammography a better option?

In a 2-arm study by Pattacini et al,!® nearly
20,000 women ages 45 to 70 were random-
ized to undergo either digital mammography
or digital mammography plus DBT for primary
breast cancer screening. Women were enrolled
over a 2-year period and were followed for 4.5
years, and the development of a primary inva-
sive cancer was the primary end point. Recall
rates, reading times, and radiation doses were
also compared between the 2 groups.

Overall, the cancer detection rate was
higher in the digital mammography plus DBT
arm compared with digital mammography
alone (8.6 vs 4.5 per 1,000). The detection

rates were higher in the combined screening
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