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quoted this statistic: “A 50-year-old woman
who does not currently have heart disease
or cancer has a life expectancy of 91.” Hope-
fully, anyone reading this article already is
aware of the fact that as our patients age,
hip fracture results in greater morbidity and
mortality than early breast cancer. It should
be well known to clinicians (and, ultimately,
to our patients) that localized breast cancer
has a survival rate of 99%,' whereas hip frac-
ture carries a 21% mortality in the first year
after the event.” In addition, approximately
one-third of women who fracture their hip do
not have osteoporosis.® Furthermore, the role
of muscle mass, strength, and performance
in bone health has become well established.*
With this in mind, a recent encounter
with a patient in my clinical practice illus-
trates what I believe is an increasing problem
today. The patient had been on long-term
prednisone systemically for polymyalgia
rheumatica. Her dual energy x-ray absorp-
tiometry (DXA) bone mass measurements
were among the worst osteoporotic num-
bers I have witnessed. She related to me the
“argument” that occurred between her rheu-
matologist and endocrinologist. One wanted
her to use injectable parathyroid hormone

I recently heard a lecture where the speaker
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analog daily, while the other advised yearly
infusion of zoledronic acid. She chose the
yearly infusion. I inquired if either physi-
cian had mentioned anything to her about
using nonskid rugs in the bathroom, grab
bars, being careful of black ice, a calcium-
rich diet, vitamin D supplementation, good
eyesight, illumination so she does not miss a
step, mindful walking, and maintaining opti-
mal balance, muscle mass, strength, and per-
formance-enhancing exercise? She replied,
“No, just which drug I should take.”

Realize that the goal for our patients
should be to avoid the morbidity and mor-
tality associated especially with hip fracture.
The goal is not to have a better bone mass
measurement on your DXA scan as you age.
This is exactly why the name of this column,
years ago, was changed from “Update on
osteoporosis” to “Update on bone health”
Similarly, in 2021, the NOF (National Osteo-
porosis Foundation) became the BHOF
(Bone Health and Osteoporosis Founda-
tion). Thus, our understanding and interest
in bone health should and must go beyond
simply bone mass measurement with DXA
technology. The articles highlighted in this
year’s Update reflect the importance of
this concept.
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Know SERMs’ effects on bone health

for appropriate prescribing

Goldstein SR. Selective estrogen receptor modulators
and bone health. Climacteric. 2022;25:56-59.

elective estrogen receptor modulators
(SERMs) are synthetic molecules that
bind to the estrogen receptor and can
have agonistic activity in some tissues and
antagonistic activity in others. In a recent
article, I reviewed the known data regarding
the effects of various SERMs on bone health.’

A rundown on 4 SERMs

and their effects on bone
Tamoxifen is approved by the US Food
and Drug Administration (FDA) for the
prevention and treatment of breast cancer
in women with estrogen receptor-posi-
tive tumors. The only prospective study of
tamoxifen versus placebo in which fracture
risk was studied in women at risk for but
not diagnosed with breast cancer was the
National Surgical Adjuvant Breast and Bowel
Project (NSABP) P-1 trial. In this study, more
than 13,000 women were randomly assigned
to treatment with tamoxifen or placebo, with
aprimary objective of studying the incidence
of invasive breast cancer in these high-risk
women. With 7 years of follow-up, women
receiving tamoxifen had significantly fewer
fractures of the hip, radius, and spine (80
vs 116 in the placebo group), resulting in a
combined relative risk (RR) of 0.68 (95% con-
fidence interval [CI], 0.51-0.92).°
Raloxifene, another SERM, was extensively
studied in the MORE (Multiple Outcomes
of Raloxifene Evaluation) trial.” This study
involved more than 7,700 postmenopausal
women with osteoporosis, average age 67.
The incidence of first vertebral fracture was
decreased from 4.3% with placebo to 1.9%
with raloxifene (RR, 0.55; 95% CI, 0.29-0.71),
and subsequent vertebral fractures were
decreased from 20.2% with placebo to 14.1%
with raloxifene (RR, 0.70; 95% CI, 0.60-0.90).
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In 2007, the FDA approved raloxifene
for “reduction in risk of invasive breast
cancer in postmenopausal women with
osteoporosis” as well as for “postmeno-
pausal women at high risk for invasive breast
cancer” based on the Study of Tamoxifen and
Raloxifene (STAR) trial that involved almost
20,000 postmenopausal women deemed at
high risk for breast cancer.®

The concept of combining an estro-
gen with a SERM, known as a TSEC (tissue
selective estrogen complex) was studied
and brought to market as conjugated equine
estrogen (CEE) 0.45 mg and bazedoxifene
(BZA) 20 mg. CEE and BZA individually have
been shown to prevent vertebral fracture.®'
The combination of BZA and CEE has been
shown to improve bone density compared
with placebo.! There are, however, no frac-
ture prevention data for this combination
therapy. This was the basis on which the com-
bination agent received regulatory approval
for prevention of osteoporosis in postmeno-
pausal women. This combination drug is
also FDA approved for treating moderate to
severe vasomotor symptoms of menopause.
Ospemifene is yet another SERM that
is clinically available, at an oral dose of
60 mg, and is indicated for the treatment of
moderate to severe dyspareunia secondary
to vulvovaginal atrophy, or genitourinary
syndrome of menopause (GSM). Ospemi-
fene effectively reduced bone loss in ovari-
ectomized rats, with activity comparable
to estradiol and raloxifene.'? Clinical data
from three phase 1 or phase 2 clinical trials
revealed that ospemifene 60 mg/day had a
positive effect on biochemical markers for
bone turnover in healthy postmenopausal
women, with significant improvements
relative to placebo and effects comparable
to those of raloxifene.’* While actual frac-
ture or bone mineral density (BMD) data in
postmenopausal women are lacking, there
is a good correlation between biochemical
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Individually, CEE
and BZA have
been shown to
prevent vertebral
fractures, while
their combination
has been shown
to improve bone
density compared
with placebo.
However, there
are no fracture
prevention data for
this combination
therapy.
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markers for bone turnover and occurrence
of fracture.”* Women who need treatment
for osteoporosis should not be treated with

ospemifene, but women who use ospemi-
fene for dyspareunia can expect positive
activity on bone metabolism.

WHAT THIS EVIDENCE MEANS FOR PRACTICE

SERMSs, unlike estrogen, have no class labeling. In fact, in the endometrium and vagina, they
have variable effects. To date, however, in postmenopausal women, all SERMs have shown
estrogenic activity in bone as well as being antiestrogenic in breast. Tamoxifen, well known for
its use in estrogen receptor—positive breast cancer patients, demonstrates positive effects on
bone and fracture reduction compared with placebo. Raloxifene is approved for prevention and
treatment of osteoporosis and for breast cancer chemoprevention in high-risk patients. The
TSEC combination of CEE and the SERM bazedoxifene is approved for treatment of moderate
to severe vasomotor symptoms and prevention of osteoporosis. Finally, the SERM ospemifene,
approved for treating moderate to severe dyspareunia or dryness due to vulvovaginal atrophy,

or GSM, has demonstrated evidence of a positive effect on bone turnover and metabolism.
Clinicians need to be aware of these effects when choosing medications for their patients.

Gut microbiome constituents
may influence the development
of osteoporosis: A potential

treatment target?

3 Cronin O, Lanham-New SA, Corfe BM, et al. Role
X é, of the microbiome in regulating bone metabolism
and susceptibility to osteoporosis. Calcif Tissue
Int. 2022;110:273-284.

Yang X, Chang T, Yuan Q, et al. Changes in the com-
position of gut and vaginal microbiota in patients
with postmenopausal osteoporosis. Front Immunol.
2022;13:930244.

he role of the microbiome in many
arenas is rapidly emerging. Appar-
ently, its relationship in bone metabo-
lism is still in its infancy. A review of PubMed
articles showed that 1 paper was published in
2012, none until 2 more in 2015, with a total
of 221 published through November 1, 2022.
A recent review by Cronin and colleagues
on the microbiome’s role in regulating bone
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metabolism came out of a workshop held by
the Osteoporosis and Bone Research Acad-
emy of the Royal Osteoporosis Society in the
United Kingdom. '

The gut microbiome’s
relationship with bone health
The authors noted that the human microbiota
functions at the interface between diet, medi-
cation use, lifestyle, host immune develop-
ment, and health. Hence, it is closely aligned
with many of the recognized modifiable factors
that influence bone mass accrual in the young
and bone maintenance and skeletal decline in
older populations. Microbiome research and
discovery supports a role of the human gut
microbiome in the regulation of bone metabo-
lism and the pathogenesis of osteoporosis as
well as its prevention and treatment.
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Numerous factors which influence the
gut microbiome and the development of
osteoporosis overlap. These include body
mass index (BMI), vitamin D, alcohol intake,
diet, corticosteroid use, physical activity, sex
hormone deficiency, genetic variability, and
chronic inflammatory disorders.

Cronin and colleagues reviewed a num-
ber of clinical studies and concluded that
“the available evidence suggests that pro-
biotic supplements can attenuate bone loss
in postmenopausal women, although the
studies investigating this have been short
term and individually have had small sample
sizes. Moving forward, it will be important
to conduct larger scale studies to evaluate if
the skeletal response differs with different
types of probiotic and also to determine if the
effects are sustained in the longer term.”*°

Composition of the microbiota

A recent study by Yang and colleagues
focused on changes in gut and vaginal micro-
biota composition in patients with post-
menopausal osteoporosis. They analyzed
data from 132 postmenopausal women with
osteoporosis (n=34), osteopenia (n =47), and

Sarcopenia, osteoporosis, and frailty:
A fracture risk triple play

Laskou E Fuggle NR, Patel HP, et al. Associations of
osteoporosis and sarcopenia with frailty and multimor-
bidity among participants of the Hertfordshire Cohort
Study. ] Cachexia Sarcopenia Muscle. 2022;13:220-229.

askou and colleagues aimed to explore

the relationship between sarcopenia,

osteoporosis, and frailty in commu-
nity-dwelling adults participating in a cohort
study in the United Kingdom and to deter-
mine if the coexistence of osteoporosis and
sarcopenia is associated with a significantly
heavier health burden."”
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WHAT THIS EVIDENCE MEANS FOR PRACTICE

While we are not yet ready to try to clinically alter the gut microbiome
with various interventions, realizing that there is crosstalk between
the gut microbiome and bone health is another factor to consider,
and it begins with an appreciation of the various factors where the

2 overlap—BMI, vitamin D, alcohol intake, diet, corticosteroid use,
physical activity, sex hormone deficiency, genetic variability, and

chronic inflammatory disorders.

controls (n = 51) based on their T-scores.'®

Significant differences were observed in
the microbial compositions of fecal samples
between groups (P<.05), with some spe-
cies enhanced in the control group whereas
other species were higher in the osteoporosis
group. Similar but less pronounced differ-
ences were seen in the vaginal microbiome
but of different species.

The authors concluded that “The
results show that changes in BMD in post-
menopausal women are associated with
the changes in gut microbiome and vagi-
nal microbiome; however, changes in gut
microbiome are more closely correlated
with postmenopausal osteoporosis than
vaginal microbiome.”’®

Study details

The authors examined data from
206 women with an average age of
75.5 years. Sarcopenia was defined using
the European Working Group on Sarcopenia
in Older People (EWGSOP) criteria, which
includes low grip strength or slow chair rise
and low muscle quantity. Osteoporosis was
defined by standard measurements as a
T-score of less than or equal to -2.5 standard
deviations at the femoral neck or use of any
osteoporosis medications. Frailty was defined
using the Fried definition, which includes
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WHAT THIS EVIDENCE MEANS FOR PRACTICE

Sarcopenia, osteoporosis, and frailty are highly prevalent in

older adults but are frequently underrecognized. Sarcopenia is
characterized by progressive and generalized decline in muscle
strength, function, and muscle mass with increasing age. Sarcopenia
increases the likelihood of falls and adversely impacts functional
independence and quality of life. Osteoporosis predisposes to

low energy, fragility fractures, and is associated with chronic pain,
impaired physical function, loss of independence, and higher risk of
institutionalization. Clinicians need to be aware that when sarcopenia
coexists with any degree of low bone mass, it will significantly
increase the risk of falls and fracture compared with having
osteopenia or osteoporosis alone.

having 3 or more of the following 5 domains:
weakness, slowness, exhaustion, low physical
activity, and unintentional weight loss. Having
1 or 2 domains is “prefrailty” and no domains
signifies nonfrail.

Frailty confers additional risk
The study results showed that among the
206 women, the prevalence of frailty and

prefrailty was 9.2% and 60.7%, respectively.
Of the 5 Fried frailty components, low walk-
ing speed and low physical activity fol-
lowed by self-reported exhaustion were the
most prevalent (96.6%, 87.5%, and 75.8%,
respectively) among frail participants. Hav-
ing sarcopenia only was strongly associated
with frailty (odds ratio [OR], 8.28; 95% CI,
1.27-54.03; P=.027]). The likelihood of being
frail was substantially higher with the pres-
ence of coexisting sarcopenia and osteo-
porosis (OR, 26.15; 95% CI, 3.31-218.76;
P=.003).

Thus, both these conditions confer
a high health burden for the individual
as well as for health care systems. Osteo-
sarcopenia is the term given when low
bone mass and sarcopenia occur in con-
sort. Previous data have shown that when
osteoporosis or even osteopenia is com-
bined with sarcopenia, it can result in a
3-fold increase in the risk of falls and a
4-fold increase in the risk of fracture com-
pared with women who have osteopenia or
osteoporosis alone.'®

Denosumab effective in reducing
falls, strengthening muscle

" Rupp T, von Vopelius E, Strahl A, et al. Beneficial
effects of denosumab on muscle performance in
' patients with low BMD: a retrospective, pro-
pensity score-matched study.
2022;33:2177-2184.

Osteoporos Int.

esults of a previous study showed that

denosumab treatment significantly

decreased falls and resulted in sig-
nificant improvement in all sarcopenic mea-
sures."” Furthermore, 1 year after denosumab
was discontinued, a significant worsening
occurred in both falls and sarcopenic mea-
sures. In that study, the control group, treated
with alendronate or zoledronate, also showed
improvement on some tests of muscle perfor-
mance but no improvement in the risk of falls.
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Those results agreed with the outcomes
of the FREEDOM (Fracture Reduction
Evaluation of Denosumab in Osteoporosis)
trial.?® This study revealed that denosumab
treatment not only reduced the risk of ver-
tebral, nonvertebral, and hip fracture over
36 months but also that the denosumab-
treated group had fewer falls compared with
the placebo-treated group (4.5% vs 5.7%;
P=.02).

Denosumab found to increase
muscle strength

More recently, Rupp and colleagues con-
ducted a retrospective cohort study that
included women with osteoporosis or
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osteopenia who received vitamin D only
(n=52), alendronate 70 mg/week (n = 26), or
denosumab (n =52).2!

After a mean follow-up period of 17.6
(SD, 9.0) months, the authors observed a
significantly higher increase in grip force in
both the denosumab (P<.001) and bisphos-
phonate groups (P = .001) compared with
the vitamin D group. In addition, the deno-
sumab group showed a significantly higher
increase in chair rising test performance
compared with the bisphosphonate group
(denosumab vs bisphosphonate, P = 0.03).
They concluded that denosumab resulted in
increased muscle strength in the upper and
lower limbs, indicating systemic rather than
site-specific effects as compared with the
bisphosphonate.

The authors concluded that based on
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