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U.S. FDA-ApproveD DrUgS For oSteoporoSiS

Great strides have been made in the diagnosis and treatment of osteoporosis and in preven-
tion of osteoporosis-related fractures. Effective methods for measuring bone density and 
estimating fracture risk have given primary care providers tools to assess and follow patient 
bone health and response to treatment. First-generation FDA-approved bisphosphonates 
that showed great promise in the 1990s have been joined by second- and third-generation 
bisphosphonates, as well as by new classes of anti- resorptives and the introduction of an 
anabolic agent.

Osteoporosis therapies differ in terms of dosing, cost, side effects, mechanisms of action, ef-
ficacy across fracture types, and mode of administration (oral, IV infusion, subcutaneous 
injections). Fracture data from head-to-head comparison trials are not available to aid cli-
nicians in selecting the optimal agent for individual patients.

In this issue of “Osteoporosis: Clinical Updates,” we will survey the drugs currently FDA-
approved for prevention and treatment of osteoporosis and discuss clinical decision making 
in typical patient presentations. At the end of the article, you’ll find two clinical practice 
aids: a patient handout listing calcium-rich foods and a quick-reference guide to osteoporo-
sis drugs.
     Editor-in-Chief, Angelo Licata, MD, PhD. 
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Diagnosis of osteoporosis anD assessment of 
fracture risk

In the U.S. today, the standard approach to evaluating 
bone health is to measure bone mineral density (BMD) 
by dual-x-ray absorptiometry (DXA). DXA results 
are expressed as T-scores, which compare a patient’s 
BMD to a database of young normal individuals. The 
T-score number indicates the variance of a patient’s 
measurement from the young-normal reference da-
taset. Each standard deviation (SD) below “young 
normal” represents an increase in fracture risk. World 
Health Organization (WHO) criteria for diagnosing os-
teoporosis by BMD T-score is based on risk factors for 
fragility fracture validated in postmenopausal women 
as follows:
•	 T-score	≥	-1	is	normal	
•	 T-score	-1	to	-2.5	is	diagnostic	of	low	bone	density
•	 (osteopenia) 
•	 T-score	<	-2.5	is	diagnostic	of	osteoporosis

Diagnostic parameters based on BMD have provided a 
system by which to diagnose people with osteoporosis 
and, doubtless, are responsible for preventing millions 
of fractures world wide. However, most fractures oc- 
cur in people with low bone density who do not have 
osteoporosis by BMD criteria.1,2 It is clear that BMD

T-score alone is insufficient to identify and treat all 
people at elevated risk of fragility-related fracture.

Expanded Diagnostic Criteria

In order to capture the entire at-risk population in 
fracture-prevention efforts, the National Bone Health 
Alliance,	a	public-private	coalition	of	52	medical,	

industry, and patient advocacy organizations working to 
promote bone health has advocated expansion of diag- 
nostic criteria to include non-BMD risk factors. The 
expanded criteria would include hip fracture and fragil- 
ity fractures of vertebrae, proximal humerus, pelvis, 
and distal forearm.3 (Fragility fractures are those that 
occur without trauma, e.g., a fall from standing height 
or less.)

In addition to incident fragility fracture, expanded 
diagnostic	criteria	includes	10-year	projected	fracture	
probability	of	≥3%	at	the	hip	or	≥20%	at	other	sites,	as	
calculated by the WHO Fracture Risk Assessment Tool 
(FRAX®) available online at www.NOF.org and www.shef.
ac.uk/FRAX.

FRAX®	employs	an	algorithm	to	generate	a	10-year	
probability estimate for fracture from patient medical 
and demographic information. The FRAX® algorithm is 
validated for postmenopausal women and men over age 
50.	It	is	not	validated	for	younger	people	or	for	those	
who	have	taken	drugs	to	treat	osteoporosis	Its	projec-
tions are not reflective of fracture risk in these popula-
tions because younger people have comparatively lower 
fracture risk at the same BMD than older people and 
treated people have fewer fractures at the same FRAX 
score as untreated individuals.4 

Drugs that prevent Bone Loss anD fragiLity 
fracture

FDA-approved drugs for prevention and/or treatment 
of postmenopausal osteoporosis now include, in alpha- 
betical order, bisphosphonates (alendronate, alendro- 
nate plus D, ibandronate, risedronate, and zoledronic 
acid),	conjugated	estrogens/bazedoxifene,	denosumab,	
estrogens and/or hormone therapy, estrogen agonist/ 
antagonist, raloxifene, salmon calcitonin, and teripara- 
tide. All of these medications require adequate calcium 
and vitamin D for maximal efficacy.

This wealth of options presents the primary care prac- 
titioner with a challenge: how to make the best choice 
for a particular patient. Benefits vary from drug to
drug as do side effects and risk for adverse events. 
Agents have differing effects on fracture risk at specific 
skeletal sites as well as differing rates of uptake and 
offset. Treatment decisions must be based on existing 
evidence,	patient	preference,	and	clinical	judgment.	As	
more data become available, evidence-based treatment 

Activity Objectives
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guidelines will better support clinical decision making 
tailored to the full range of patients at risk for bone loss 
and fracture.

The anti-fracture benefits of FDA-approved drugs have 
been studied mainly in women with postmeno-
pausal osteoporosis. There are limited fracture data in 
glucocorticoid-induced osteoporosis and in men. 
FDA-approved osteoporosis treatments have been 
shown to decrease fracture risk in patients who have 
had fragility fractures and/or osteoporosis by DXA. 
Pharmacotherapy may also reduce fractures in patients 
with low bone mass (osteopenia) without fractures, but 
the evidence is not as strong. Thus the clinician should 
assess potential benefits and risks of therapy in each 
patient and the effectiveness of a given osteoporosis 
treatment on reduction of fractures, particularly hip 
fractures, which cause significant increased mortality in 
the year following fracture.

Bone Basic Pharmacodynamics

The process of bone remodeling is a preventive main-
tenance program that supports a healthy skeleton in a 
tightly coupled cycle of continually removing old bone 
and replacing it with new. With menopause, aging, and 
certain diseases and medications, the remodeling pro-
cess becomes uncoupled: resorption outperforms for-
mation, leading to net bone loss. With each remodeling 
cycle, more bone is lost than is formed. The impact of 
this imbalance is amplified by increased bone turnover 
that occurs with hormonal decline at menopause or 
andropause. The resulting loss of bone tissue leads to 
skeletal deterioration and fragility fractures.

Pharmacologic agents reduce bone loss by targeting 
one or the other side of the remodeling equation: re-
sorption or formation. Antiresorptive agents, which 
include	bisphosphonates,	conjugated	estrogens/ba-	
zedoxifene, denosumab, estrogens, raloxifene, and 
salmon calcitonin target the resorption side. They slow 
the rate of remodeling and, in so doing, the amount of 
bone tissue lost through elevated resorption. The ana-
bolic agent teriparatide influences the other side of the 
equation by stimulating bone formation.

Bisphosphonates

Bisphosphonates are the most widely prescribed medi-
cations for prevention and treatment of osteoporosis. 

Table 1. Expanded Criteria for Osteoporosis 
Diagnosis and Treatment Recommendations
•	 Normal:	BMD	is	within	1	SD	of	a	“young	normal”	

adult.	T-score	at	-1.0	or	above;	no	treatment	
recommended.	

•	 Low	bone	mass	(osteopenia):	BMD	is	between	1	
and	2.5	SD	below	“young	normal”	adult.	T-score	
is	between	-1	and	-2.5;	no	treatment	unless	
patient	has	additional	risk	factors	for	fragility	
fracture	(see	Table	2	on	page	4).	

•	 Osteoporosis:	BMD	is	2.5	SD	or	more	below	that	
“young	normal”	adult.	T-score	is	below	-2.5;	
treatment	recommended.	

•	 Severe	osteoporosis:	BMD	is	2.5	SD	or	more	
below	“young	normal”	adult.	T-score	is	below	
-2.5	and	presence	of	one	or	more	fractures;	
treatment	recommended.	

•	 Regardless	of	bone	density,	the	presence	of	hip	
fracture	or	fragility	fracture	of	vertebrae,	pelvis,	
proximal	humerus,	and	distal	radius	signifies	
osteoporosis;	treatment	is	recommended.	

•	 FRAX®	ten-year	risk	probability	of	≥	3%	for	hip	
fracture	or	≥20%	for	all	major	fragility	fractures;	
treatment	is	recommended.		Although	these	
definitions	are	necessary	to	establish	the	
diagnosis	of	osteoporosis,	they	should	not	be	
used	as	the	sole	determinant	of	treatment	
decisions.	

All are potent antiresorptives with demonstrated effec-
tiveness in preserving bone and reducing osteoporotic 
fractures.

Alendronate. Alendronate sodium, brand names 
Fosamax®, Fosamax Plus D®, BinostoTM, and generic 
alendronate, is approved by the FDA for postmeno-
pausal	osteoporosis	prevention	(5	mg	daily	and	35	mg	
weekly	tablets)	and	treatment	(10	mg	daily	tablet,	70	
mg	weekly	tablet,	70	mg	weekly	tablet	with	2,800	
units	or	5,600	units	of	vitamin	D3,	and	70	mg	efferves-
cent tablet). Alendronate is also approved for treatment 
of men with osteoporosis and for the treatment of os-
teoporosis in men and women taking glucocorticoids.4

Alendronate reduces the incidence of both spine and 
hip	fractures	by	about	50%	over	three	years	in	patients	
with a prior vertebral fracture.2,3,5 It reduces the inci-
dence	of	vertebral	fractures	by	about	50%	over	three	
years in patients without a prior vertebral fracture.6,7,8

Alendronate (generic and Fosamax®) tablets must 
be	taken	with	8	ounces	of	plain	water	on	an	empty	
stomach,	first	thing	in	the	morning	at	least	30	minutes	
before eating breakfast or taking other medications 
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over	a	period	of	15	to	30	seconds	every	three	months.	
Patients must have a normal serum calcium each time 
ibandronate is given.

Risedronate. Risedronate sodium, sold under the 
brand names Actonel®, AtelviaTM, and generic risedro- 
nate, is approved by the FDA for the prevention and 
treatment	of	postmenopausal	osteoporosis	(5	mg	daily	
tablet;	35	mg	weekly	tablet;	35	mg	weekly	delayed	re-
lease	tablet;	35	mg	weekly	tablet	packaged	with	6	tab-
lets	of	500	mg	calcium	carbonate;	75	mg	tablets	on	two	
consecutive	days	every	month;	and	150	mg	monthly	
tablet). Risedronate is also approved for treatment in 
men with osteoporosis and for the prevention and 
treatment of osteoporosis in men and women who are 
either initiating or taking glucocorticoids.10

Risedronate has been shown to reduce the incidence 
of	vertebral	fractures	by	about	41%	to	49%	and	non-
vertebral	fractures	by	about	36%	over	three	years	in	
patients with a prior vertebral fracture, significant risk 
reduction occurring after one year of treatment.11

Daily oral risedronate (Actonel) tablets must be taken 
on an empty stomach, first thing in the morning, with 
8	ounces	of	plain	water.	Delayed-release	risedronate	
(Atelvia) tablets must be taken immediately after 
breakfast with at least 4 ounces of plain water. After 
taking	these	medications,	patients	must	wait	at	least	30	
minutes before eating, drinking, or taking any other 
medication. Patients should remain upright (sitting or 
standing) during this interval.

Zoledronic Acid. Zoledronic acid, sold under the 
brand name Reclast®, is approved by the FDA for the 
prevention and treatment of osteoporosis in postmeno-
pausal women. It is approved to treat osteoporosis in 
men and for prevention and treatment of osteoporosis 
in men and women expected to be on glucocorticoid 
therapy	(7.5	mg	prednisone/day	or	more)	for	at	least	
12	months.

It	is	administered	in	a	5	mg	dose	by	intravenous	infu-
sion once yearly for treatment and once every two 
years for prevention.

Zoledronic acid has been documented to prevent new 
clinical fractures in patients (both women and men) 
who have recently suffered a low-trauma hip fracture.10 
Zoledronic acid reduces the incidence of vertebral 
fractures	by	about	70%,	hip	fractures	by	about	41%,	
and	non-vertebral	fractures	by	about	25%	over	three	

and/or supplements. Patients must remain upright for 
30	minutes	after	ingestion.	Similarly,	Binosto	must	be	
dissolved in 4 ounces of room-temperature water and 
taken on an empty stomach. 

Ibandronate. Ibandronate sodium, sold under the 
brand name Boniva®, is FDA approved for postmeno-
pausal osteoporosis prevention and treatment in a 
monthly	oral	dose	of	150	mg	and	for	treatment	in	a	
quarterly	intravenous	3	mg	dose.	Ibandronate	is	avail-	
able as a generic preparation in the U.S.

Ibandronate reduces the incidence of vertebral frac-
tures	by	about	50%	over	three	years,	but	reduction	in	
risk of nonvertebral fracture with ibandronate has not 
been documented.9 This may be the result of a placebo- 
arm sample size too small to evaluate hip fracture ef-
fects, which occur at lower rates than other fragility 
fractures.

Oral	ibandronate	is	taken	with	6-8	oz	of	plain	water,	
at	least	60	minutes	before	the	first	food,	beverage,	or	
medication of the day. Doses should be taken on the 
same day each month. If a dose is missed, it can be tak-
en as soon as remembered if at least seven days before 
the next dose. Patients must remain seated or stand-
ing	for	at	least	60	minutes	after	taking	ibandronate.	
Injectable	ibandronate	is	administered	intravenously	

Table 2. Risk Factors for Osteoporosis
•	 Advanced	age	
•	 Female	gender	
•	 Personal	or	family	history	of	osteoporosis	or	

low-		trauma	fracture	as	an	adult	
•	 Current	low	bone	mass	
•	 Caucasian	or	Asian	race,	although	all	

postmenopausal	women	and	men	are	at	risk	
•	 Thin	body	type	and/or	small	frame	
•	 Estrogen	deficiency	as	a	result	of	menopause,	

especially	early	or	surgically	induced	menopause	
•	 Amenorrhea	
•	 Anorexia	nervosa	
•	 Inactive	lifestyle	
•	 Low	life	time	calcium	intake	
•	 Use	of	certain	medications,	e.g.,	corticosteroids	

or	anticonvulsants	
•	 Current	cigarette	smoking	
•	 Excessive	alcohol	intake	(>5	units/week)#	

#	A	unit	of	alcohol	is	defined	here	as	the	equivalent	
of	a	standard	glass	of	beer	(285ml),	a	single	
measure	of	spirits	(30ml),	a	medium-sized	glass	of	
wine	(120ml),	or	1	measure	of	an	aperitif	(60ml).	
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years.12 It was shown in a large double-blinded placebo- 
controlled	trial	to	reduce	fracture	by	35%	(P=0.001)	
and	improve	survival	by	28%	(P=0.01)	in	patients	ad-
ministered	annual	5	mg	doses	initiated	within	90	days	
of hip fracture.13

Zoledronic	acid,	5	mg	in	100	mL,	is	given	once	yearly	
or once every two years by intravenous infusion over 
at	least	15	minutes.	Patients	need	a	normal	serum	cal-
cium and vitamin D concentration before administra-
tion. Patients may be pretreated with acetaminophen to 
reduce the risk of an acute phase reaction (arthralgia, 
headache, myalgia, fever). In studies, these symptoms 
occurred	in	32%	of	patients	after	the	first	dose,	7%	af-
ter	the	second	dose,	and	3%	after	the	third	dose.9

Zoledronic acid is contraindicated in patients with cre-
atinine	clearance	less	than	35	mL/min	or	in	patients	
with evidence of acute renal impairment. Healthcare 
professionals should screen patients prior to adminis-
tering zoledronic acid in order to identify at-risk pa-
tients. Creatinine clearance should be reassessed prior 
to each dose of zoledronic acid.14

Bisphosphonate Safety and Side Effects

Side effects common to all oral bisphosphonate medica-
tions	include	joint	and	muscle	pain,	as	well	as	gastroin-
testinal problems such as GERD, difficulty swallowing, 
and inflammation of the esophagus. 

There	have	been	reports	of	osteonecrosis	of	the	jaw	
(ONJ) in users of bisphosphonates. ONJ is very un- 
common with osteoporosis doses of these medications 
and much more common following high-dose intrave-
nous bisphosphonate treatment for patients with can-
cer. The level of risk for ONJ in patients being treated 
for osteoporosis with bisphosphonates is not known, 
but appears extremely small for at least up to five years 
(5/10,000	per	year	of	use).15  The risk of ONJ appears 
to increase with duration of treatment.

Eye inflammation [iritis] can also occur rarely. Patients 
should be instructed to report any such complication to 
their healthcare provider as soon as possible.

Although rare, low- or no-trauma atypical subtrochan-
teric and diaphyseal femoral fractures may be associ-
ated with the long-term use of bisphosphonates (e.g. 
>5	years).	Studies	have	estimated	the	risk	at	roughly	5	
per	10,000	patient	years.12,16,17 
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Statement of Educational Purpose
Osteoporosis Clinical Updates is published to improve 
osteoporosis patient care  by providing clinicians with 
state-of-the-art information and pragmatic strategies on 
prevention, diagnosis, and treatment that they may apply in 
clinical practice.

Overall Objectives 
Despite the availability of effective prevention, diagnostic, 
and treatment protocols for osteoporosis, research indicates 
that it is significantly underdiagnosed and undertreated 
in the general population. Through this publication, NOF 
encourages participants to incorporate current evidence 
and expert recommendations into clinical practice to 
improve the bone health of their patients.
 
Upon completion of each issue of Osteoporosis Clinical 
Updates, participants should be able to:
•	  Recognize current concepts in osteoporosis research 

and clinical practice 
•	  Identify implications of these concepts for osteoporosis 

patient care
•	  Adopt evidence-based strategies to study, prevent, and/

or treat osteoporosis
•	  Improve patient care practices by integrating new data 

and/or techniques

Intended Audience
This continuing education activity is intended for 
health professionals who care for patients at risk for or 
suffering from osteoporosis practicing in primary care, 
endocrinology, geriatrics, gynecology, internal medicine, 
obstetrics, orthopedics, osteopathy, pediatrics, physiatry, 
radiology, rheumatology, and/or physical therapy.

This includes physicians, nurse practitioners, registered 
nurses, pharmacists, physician assistants, technologists, 
researchers, public health professionals and health educators 
with an interest in osteoporosis and bone health.



6

(CKD)	stages	3-4.	However,	management	of	bone	dis-
ease in CKD patients is highly complex. 

Renal disease causes a variety of bone disorders that 
may be worsened by treatment with antiresorptive 
drugs.	Little	data	for	bisphosphonate	use	are	avail-
able on which to base clear-cut guidelines — with 
the	exception	of	injectable	zoledronic	acid,	which	has	
been linked to incidence of acute renal failure in CKD 
4-5	patients	and	so	is	contraindicated	for	this	popula-
tion.	(For	more	information	on	this	subject,	please	see	
Osteoporosis: Clinical Updates issue titled “Osteoporosis 
and Chronic Kidney Disease.”)

Kidney function is commonly assessed by measuring 
plasma concentrations of creatinine, urea (U), and 
electrolytes	(E).	However,	60%	of	total	kidney	function	
must be lost before blood urea nitrogen (BUN) and 
creatinine exceed the normal range.

When renal disease is suspected it is necessary to use 
the more accurate glomerular filtration rate (GFR), 
which can be estimated by measuring creatinine clear- 
ance. This should be done before prescribing nephro- 
toxic drugs such as bisphosphonates. However, these 
estimations are not accurate in older adults, especially 
frail elderly with low body mass.

An online calculator for estimating GFR is available on 
the National Kidney Foundation website at: http:// 
www.kidney.org/professionals/kdoqi/gfr_calculator. 
cfm.

Table 3. Medications Associated with Reduced 
Bone Mass in Adults
(For	more	detailed	list	see	NOF’s	Clinician’s	Guide	to	
Prevention	and	Treatment	of	Osteoporosis)	

•	 Aluminum	
•	 Anticoagulants
•	 Anticonvulsants	(phenobarbital,	phenytoin)	
•	 Aromatase	inhibitors	
•	 Cancer	chemotherapeutic	drugs	
•	 Glucocorticoids	and	adrenocorticotropin
•	 Gonadotropin-releasing	hormone	agonists	
•	 Heparin	
•	 Immunosuppressants	
•	 Lithium
•	 Progesterone(parental,long-acting)	
•	 Proton	pump	inhibitors	(PPIs)	
•	 Selective	serotonin	reuptake	inhibitors	(SSRIs)	
•	 Tamoxifen	(premenopausal	use)	
•	 Thiazolidenediones	

*Some	risk	associated	with	these	medications	is	
dose	dependent.

Pain in the thigh or groin area often precedes these 
unusual fractures. Patients should be evaluated closely 
for risk, including proactive questioning about any 
persistent pain. They should be urged to notify their 
healthcare provider immediately if they develop local-
ized pain in the thigh or groin region.

Many patients have a distorted per-
ception of their risk for these rare 
events as compared to their rela-
tively high risk for fracture if they 
are untreated. To enable patients to 
weigh the pros and cons of treat-
ment, it can be helpful to use an il-
lustration that graphically represents 
probability of various outcomes, 
such as shown in the graph here.

Oral bisphosphonates are elimi-
nated by the kidneys. Caution is 
advised with their use in patients 
with impaired renal function (esti-
mated	GFR	below	30-35	mL/min).	
To accommodate suboptimal renal 
clearance, lower doses and slower 
infusion rates are generally used for 
patient with chronic kidney disease 

Figure 1. A graphic depiction of relative probabilities can help patients better 
understand the risks and benefits of treatment. Here, 10-year risk profiles are 
shown for major osteoporotic fractures, hip fracture, atypical femur fracture, 
fatal motor vehicle accident (MVA), and osteonecrosis of the jaw in typical 
postmenopausal women.14,15, 18,19
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Conjugated Estrogens/Bazedoxifene

A	formulation	of	conjugated	estrogens	paired	with	
bazedoxifene, is sold under the brand name Duavee®. 
It is approved for women who suffer from moderate- 
to-severe hot flashes associated with menopause and to 
prevent	osteoporosis	after	menopause.	Conjugated	es-	
trogens/bazedoxifene is available as a tablet containing 
0.45mg	conjugated	estrogens	and	20	mg	bazedoxifene,	
to be taken once daily with or without food.

The medication is a tissue-selective estrogen complex 
that	combines	conjugated	estrogen	with	bazedoxi-
fene, an estrogen agonist/antagonist. Bazedoxifene 
reduces the risk of endometrial hyperplasia. Therefore 
progestins	do	not	need	to	be	taken	with	conjugated	
estrogens/bazedoxifene.

In studies, use of this combination drug significantly 
increased	mean	lumbar	spine	BMD	(1.51%)	and	hip	
BMD	(1.21%)	at	12	months	compared	to	placebo	in	
women who had been postmenopausal between one 
and five years.20,21,22,23	Conjugated	estrogens/baze-
doxifene is intended only for postmenopausal women 
who	still	have	a	uterus.	Like	other	products	containing	
estrogen, it should be used for the shortest duration 
consistent with treatment goals and risks for the indi-
vidual woman. When using this drug only for the pre-
vention of osteoporosis, such use should be limited to 
women who are at significant risk of osteoporosis after 
carefully considering alternatives that do not contain 
estrogen.

Side	effects	of	conjugated	estrogens/bazedoxifene	
include muscle spasms, nausea, diarrhea, dyspepsia, 
upper abdominal pain, oropharyngeal pain, dizziness, 
and neck pain. Because this product contains estrogen, 
it is approved with the same boxed warning and other 
warnings and increased risk of probable dementia. As 
a	consequence,	conjugated	estrogens/bazedoxifene	is	
not	recommended	for	women	over	the	age	of	75.24

Absorption of bazedoxifene may be reduced by certain 
drugs, such as rifampin, phenobarbital, carbamazepine, 
and phenytoin, leading to an increased risk of endome-
trial hyperplasia. Routine assessment for endometrial 
malignancy should be done in appropriate women.6

Conjugated	estrogens/bazedoxifene	is	contraindicated	
for women with a history of clotting disorders, breast 
cancer, or liver impairment. It has not been evalu-
ated for renal toxicity and so is not recommended for 

CME Program Eligibility 
Method	of	Participation	in	the	Learning	Process:	Clinician	
learners	will	read	and	analyze	the	subject	matter,	conduct	
additional informal research through related internet 
searches	on	the	subject	matter,	and	complete	a	post-test	
assessment of knowledge and skills gained as a result of the 
activity. 

After participating in this activity, the reader has the 
option	of	taking	a	post-test	with	a	passing	grade	of	70%	or	
better to qualify for continuing education credit for this 
activity.	It	is	estimated	it	will	take	1.0	hour(s)	to	complete	
the reading and take the post-test. Continuing education 
credit will be available for two years from the date of 
publication. 

Accreditation 
The National Osteoporosis Foundation is accredited by the 
Accreditation Council for Continuing Medical Education 
to provide continuing medical education for physicians. 
The National Osteoporosis Foundation designates this 
educational	activity	for	a	maximum	of	1.0	AMA	PRA	
Category	1	Credit(s)TM. Physicians should only claim credit 
commensurate with the extent of their participation in the 
activity.

The National Osteoporosis Foundation is accredited 
as a provider of continuing nursing education by the 
American Nurses Credentialing Center’s Commission on 
Accreditation.

The National Osteoporosis Foundation designates this 
educational	activity	for	a	maximum	of	1.0	continuing	
nursing education credit(s).

Other healthcare providers will also be able to receive a 
certificate of completion; nurse practitioners and physician 
assistants	may	request	an	AMA	PRA	Category	1	Credit(s)™ 
certificate of participation.

Disclosure of Commercial Support
It is the policy of the National Osteoporosis Foundation 
(NOF)	to	ensure	balance,	independence,	objectivity,	
and scientific rigor in all its sponsored publications and 
programs. NOF requires the disclosure of the existence of 
any significant financial interest or any other relationship 
the sponsor, editorial board, or guest contributors have 
with the manufacturer(s) of any commercial product(s) 
discussed in an educational presentation. All authors and 
contributors to this continuing education activity have 
disclosed any real or apparent interest that may have direct 
bearing	on	the	subject	matter	of	this	program. 
 NOF’s accreditation status with ACCME and ANCC does 
not imply endorsement by NOF, ACCME or ANCC of any 
commercial	products	displayed	in	conjunction	with	this	
activity or endorsement of any point of view.

Statement Regarding Off-Label Use 
Any publication of the Osteoporosis Clinical Updates that 
discusses off-label use of any medications or devices will be 
disclosed to the participant. 
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hypocalcemia must be corrected before starting treat-
ment. Denosumab increases the risk of arthralgias, se-
rious skin infections (cellulitis), skin rash, and cystitis. 
Denosumab has been associated with the development 
of ONJ, both when used to treat osteoporosis and to 
treat patients with cancer, although it is much more 
common in the latter setting. Denosumab has also been 
associated with the development of atypical femur 
fractures. When treatment is stopped, bone loss can be 
rapid and alternative agents should be considered to 
maintain BMD.

Estrogen and Hormone Therapy (ET/HT)

In postmenopausal women, estrogen therapy (ET) and 
hormone therapy (HT) are approved by the FDA 
for prevention of osteoporosis, relief of vasomotor 
symptoms, and treatment of vulvovaginal atrophy as-
sociated with menopause. ET and HT are available 
in many preparations under many brand names. ET 
brand names include Climara®, Estrace®, Estraderm®, 
Ogen®, Ortho-Est®, Premarin®, Vivelle®; HT brand 
names include Activella®, Femhrt®, Premphase®, 
Prempro®. Women who have not had a hysterectomy 
require HT, which also contains a progestogen to pro-
tect the uterine lining.

The Woman’s Health Initiative (WHI) found that five 
years of HT (Prempro®) reduced the risk of clinical 
vertebral	fractures	and	hip	fractures	by	34%	and	other	
osteoporotic	fractures	by	23	percent.30

ET and HT are prescribed in a wide variety of oral 
preparations including estrogen only, progestogen only, 
and combination estrogen-progestin. Dosages include 
cyclic, sequential, and continuous regimens. When 
treatment is stopped, bone loss can be rapid and alter- 
native agents should be considered to maintain BMD.

The Women’s Health Initiative (WHI) reported in- 
creased risks of myocardial infarction, stroke, inva-
sive breast cancer, pulmonary emboli, and deep vein 
thrombosis during five years of treatment with con-
jugated	equine	estrogen	and	medroxyprogesterone	
(Prempro®).14 Subsequent analysis of these data showed 
no increase in cardiovascular disease in women start-
ing	treatment	within	10	years	of	menopause.	In	the	
estrogen-only arm of WHI, no increase in breast cancer 
incidence	was	noted	from	7.1	years	of	treatment.	

Other doses and combinations of estrogen and 

women with impaired kidney function.6

The bone benefits of this drug disappear once it is 
discontinued.	When	a	patient	stops	taking	conjugated	
estrogens/bazedoxifene it is necessary to reassess bone 
health and prescribe an appropriate bone-preserving 
therapy.

Denosumab

Denosumab, sold under the brand name Prolia®, is a 
RANKL	inhibitor.	RANKL	stands	for	receptor	acti-
vator	of	nuclear	factor	kappa-B	ligand.	RANKL	is	a	
protein critical to the bone resorption process. With 
RANKL	inhibited,	resorption	declines	and	bone	is	
preserved.

Denosumab is approved by the FDA for treatment of 
osteoporosis in postmenopausal women at high risk of 
fracture. Denosumab is also indicated to increase bone 
mass in men at high risk of fracture, treat bone loss in 
women with breast cancer, and to treat bone loss in 
men receiving certain treatments for prostate cancer 
who are at high risk for fracture.

The recommended dose of denosumab for osteoporosis 
treatment	is	60	mg	administered	as	a	single	subcutane-
ous	injection	in	the	upper	arm,	the	upper	thigh,	or	the	
abdomen once every six months. If a dose is missed, it 
can be administered as soon as the patient is avail- able. 
Thereafter,	injections	should	be	scheduled	every	six	
months	from	the	date	of	the	last	injection.

In	a	large	study	(7868	women	aged	60-90)	denosumab	
reduced incidence of vertebral fractures by about 
70%,	hip	fractures	by	about	40%,	and	non-vertebral	
fractures	by	about	20%	over	three	years.26 A small 
phase II extension trial showed continued gains in 
BMD for eight years of denosumab treatment. In this 
study,	BMD	at	the	lumbar	spine	(N	=	88)	and	total	hip	
(N=	87)	increased	by	16.5%	and	6.8%,	respectively,	
compared with baseline (denosumab naiive), and by 
5.7%	and	1.8%,	respectively,	compared	with	extension	
study baseline (four years on densoumab).27 Studies of 
rheumatoid arthritis patients have shown denosumab 
to increase BMD and reduce bone turnover; however, 
fracture data are not yet available.28 Studies of bone 
biology	suggest	that,	by	inhibiting	RANKL,	densoumab	
inhibits the bone-destructive processes characteristic of 
rheumatoid arthritis.29

Denosumab may cause hypocalcemia. Preexisting 



9

demonstrated,”  these drugs “should be reserved for pa-
tients for whom alternative treatments are not suitable 
(e.g., patients for whom other therapies are contraindi-
cated or for patients who are intolerant or unwilling to 
use other therapies).”34 

New labeling also includes a warning of increased 
overall malignancy risk associated with Mialcalcin®/
Fortical® as	observed	in	meta-analysis	of	21	clinical	tri-
als.” 34		The	magnitude	of	this	increased	risk	was	(4.1%)	
compared	with	placebo-treated	patients	(2.9%).

Intranasal calcitonin can cause rhinitis, epistaxis, and 
allergic reactions, particularly in those with a history of 
allergy to salmon. 

Teriparatide

Teriparatide	(PTH	[1-34])	is	a	fragment	of	the	para-
thyroid hormone molecule that has been developed 
into the drug sold under the brand name Forteo®. 
Teriparatide is approved by the FDA for the treat-
ment of osteoporosis in postmenopausal women and 
men at severe risk for fracture. It is also approved for 
treatment in men and women at high risk of fracture 
who have glucocorticoid-induced osteoporosis.35,36 
Teriparatide is indicated to increase bone mass in men 
with primary or hypogonadal osteoporosis who are at 
high	risk	of	fracture.	Due	to	injection	formulation	and	
cost, teriparatide is generally reserved for high-risk 
patients. A patient is generally considered “high risk” if 
he or she has previous fracture(s), extremely low BMD 
(T-score	<	-3.5),	or	multiple	risk	factors	for	fracture,	
such	as	T-score	<-2.5	plus	previous	fracture.

Teriparatide reduces the risk of vertebral fractures by 
about	65%	and	non-vertebral	fractures	by	about	53%	
in	patients	with	osteoporosis,	after	an	average	of	18	
months of therapy.37 In addition to reducing fracture 
risk, results from animal studies and a limited number 
of case studies of teriparatide have shown acceleration 
of fracture healing.38,39 Controlled clinical trials are 
needed to explore this question further.

Teriparatide is an anabolic (bone-building) agent ad-
ministered	by	20	μg	daily	subcutaneous	injection	
into the thigh or abdominal wall. When treatment is 
stopped, it is common practice to follow teripara-
tide treatment with an antiresorptive agent, usually a 
bisphosphonate or denosumab, to maintain or further 
increase BMD.40

progestogens were not studied and, in the absence of 
contradicting data, their risks should be assumed to 
be comparable. Because of the risks, ET/HT should 
be used in the lowest effective doses for the short-
est duration to treat moderate to severe menopausal 
symptoms. When ET/HT use is considered solely for 
prevention of osteoporosis, the FDA recommends that 
approved non-estrogen treatments first be carefully 
considered.

Raloxifene

Raloxifene is in a class of drugs called estrogen ago-
nist/antagonists (formerly known as SERMs). Sold un-
der the brand name Evista®, raloxifene is approved by 
the FDA for both prevention and treatment of osteo-
porosis in postmenopausal women. Raloxifene is indi-
cated for the reduction in risk of invasive breast cancer 
in postmenopausal women with osteoporosis.30,31,32,33

Raloxifene reduces the risk of vertebral fractures by 
about	30%	in	patients	with	a	prior	vertebral	fracture	
and	by	about	55%	in	patients	without	a	prior	vertebral	
fracture over three years. Reduction in risk of non-
vertebral or hip fracture with raloxifene has not been 
documented.19-22 

Raloxifene does not reduce or increase the risk of cor-
onary heart disease. Studies have shown that raloxifene 
increases the risk of deep vein thrombosis to a degree 
similar to that observed with estrogen. A slight increase 
in fatal stokes has been documented, potentially mak-
ing this medication less desirable for older women. 
Common side effects include hot flashes, vaginal dry-
ness,	and	leg	cramps.	Raloxifene	is	available	in	a	60	mg	
tablet form to be taken daily with or with- out food.

Salmon Calcitonin

Salmon calcitonin, brand names Miacalcin® and 
Fortical®, is FDA-approved for the treatment of os-
teoporosis in women who are at least five years post- 
menopausal. Calcitonin is available as a intranasal spray 
containing	200	units	with	daily	administration	in	alter-
nating	nostrils.	Subcutaneous	administration	by	injec-
tion also is available.

Prescribing information for Miacalcin® and Fortical® 
products	was	revised	in	2014.	New	language	states	
that since  “fracture reduction efficacy has not been 
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Side effects of teriparatide include leg cramps, nau-
sea, and dizziness. Because teriparatide increased os-
teosarcoma in rat studies (high doses, long-duration 
treatment), it is contraindicated for patients with an 
increased risk of osteosarcoma (e.g., patients with 
Paget’s disease of bone) and those who have a history of 
skeletal radiation therapy, bone metastases, hypercal-
cemia, or skeletal malignancy. It is not recommended 
for patients with open epiphyses (children). The safety 
and efficacy of teriparatide have not been demonstrated 
beyond two years of treatment.

Sequential and Combination Therapy

In small studies to date, combination therapy with 
teriparatide and certain antiresorptive agents have 
shown greater BMD increases than either agent used 
alone (zoledronic acid, raloxifene, denosumab, 
ET).41,42,43,44 However, fracture outcomes and long- 
term safety and efficacy for these combination thera- 
pies remain uncertain.

The benefit of anabolics is blunted in patients previ-
ously treated with bisphosphonates.45 As a result, se-
quential treatment that starts with anabolic therapy and 
is followed by an antiresorptive agent is recommended 
to preserve bone rather than the inverse.46

Due to the risk of over-suppressing bone turnover, so- 
called “frozen” bone, there are few indications for com-
bining two antiresorptive treatments, but such options 
could be considered in the short term for women who 
are experiencing active bone loss while on low-dose 
ET/HT for menopausal symptoms or raloxifene for 
breast cancer prevention.

Duration of Treatment and Bisphosphonate 
Drug Holiday

All non-bisphosphonate medications produce tempo-
rary benefits that wane upon discontinuation. When 
these treatments are stopped, bone loss returns. In 
contrast, bisphosphonates may continue to prevent 
bone loss long after discontinuation because they are 
incorporated into the bone and have half-lives of seven 
to ten years. Data for alendronate show sustained frac-
ture benefit of one or two years in patients who have 
taken the drug for five years or more and then stopped. 
Similarly fracture risk reduction exists for three years 
after zoledronic acid was withdrawn. At the same time, 

the risk of rare adverse effects, such as ONJ, decline 
rapidly with discontinuation.

No pharmacologic therapy should be considered per-
manent.	In	its	2010	Drug	Safety	Alert,	the	U.S.	FDA	
recommended periodic review of treatment in patients 
on bisphosphonates, especially those treated for more 
than five years.47	

Patients may benefit from temporary drug discontinu-
ation, what is known as a “drug holiday.” A bisphospho-
nate drug holiday is not a cessation of therapy but a 
short suspension of treatment. People diagnosed with 
osteoporosis are at continuing risk for bone loss and 
fracture. Ongoing surveillance and bone-healthy mea-
sures will be necessary to protect against fracture, in-
cluding serial measurement of BMD and/or bone bio 
markers, along with adequate calcium, vitamin D, and 
exercise.

Treatment duration guidelines published by the 
American Association of Clinical Endocrinologists 
(AACE) recommend that patients be evaluated after 
initial periods of treatment (three to five years depend-
ing on the drug). If BMD is stable or improved and the 
patient has had no fractures, the AACE guidelines sug-
gest that a drug holiday of at least one year may be of-
fered with annual follow up.48

Because bisphosphonates are not pharmacologically 
identical, different holiday durations have been pro- 
posed for the various medications; one year for rise-
dronate, two years for alendronate, and three years 
for zoledronic acid, with exact drug holiday duration 
dependent on individual patient assessment.

Biochemical markers of bone turnover are often used 
to monitor patients during drug holiday intervals. 
Increased bone turnover activity is thought to signal 
acceleration of bone loss, bone deterioration, and in- 
creased fracture risk. However, specifics of this connec-
tion remain unstudied and poorly quantified.

Despite the uncertainty, it may be helpful to monitor 
biomarkers in patients who have stopped bisphospho-
nate therapy; however, medical insurance coverage or 
patient willingness to pay should be ascertained first. 
If after one year markers are high, the drug’s beneficial 
effect has likely begun to wane. It may be worth con-
sidering resumption, change, or augmentation of the 
patient’s therapy.
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Rare adverse events such as ONJ and atypical femur 
fracture become more common beyond five years of 
treatment.51 Although extensive evidence is not avail-
able to guide treatment duration decisions, it is reason-
able to discontinue bisphosphonates after three to five 
years in people who appear to be at modest risk of 
fracture after the initial treatment period. In contrast, 
for those who appear to be at high risk for fracture, 
continued treatment with a bisphosphonate or an alter- 
native therapy should be considered.52

There is no uniform recommendation that applies to 
all patients. Treatment plans need to be individualized. 
After the initial three-to-five year treatment period, a 
comprehensive risk assessment should be performed. 
Clinical assessment should include height measure-
ment, BMD testing (with the same machine at the same 
location), and vertebral imaging if there is evidence 
of vertebral fracture, such as back pain, height loss, or 
postural change.

Non-FDA-Approved Drugs for Osteoporosis

These drugs are listed for information only. These non- 
approved agents include:

Calcitriol. This synthetic vitamin D analogue, which 

FRAX has been investigated as a possible tool for guid-
ing management decisions in patients on treatment or 
drug holiday. Although FRAX score has been shown to 
retrospectively	predict	10-year	fracture	risk	similarly	
in untreated and treated cohorts, it has not shown 
predictive ability when used in serial BMD and FRAX 
assessment.49,4	A	large	study	tracked	more	than	11,000	
untreated women from a baseline DXA measurement, 
to	a	diagnosis	of	osteoporosis	(~50%	of	cohort),	to	
treatment and follow-up (four years).  In the study, se-
rial FRAX scores did not decline following initiation 
of treatment although actual fracture incidence did.4  
FRAX accurately predicted fracture in untreated peo-
ple but overestimated incidence in treated.4 Because 
change in FRAX score did not independently predict 
incident fracture, it was not a reliable indicator of 
treatment response.

Although BMD is an imperfect surrogate for bone 
strength in treated patients, it may be prudent to re-
sume or change medications if after one year the pa-
tient’s BMD has declined significantly (e.g. greater than 
4%	to	6%)	or	if	the	patient	has	experienced	a	fracture.	
If the fracture is atypical, the FDA recommends discon-
tinuation of bisphosphonates.50 Other treatment op-
tions can then be explored.

PATIENT’S RISK FOR 
FRACTURE

SUGGESTED DURATION OF 
TREATMENT 

SUGGESTED DURATION OF HOLIDAY

Low	Risk Don’t	treat N/A	(e.g.,	prevention)
Mildly	↑	Risk	(e.g.	<65,	
T-score	just	below	-2.5	
+	no	additional	risk	
factors	or	osteopenia	
with	risk	factors)

Treat	for	4-5	years	
(alendronate/risedronate)	
or	3	years	(zoledronic	acid)	
*

If	BMD	is	stable,	stop	until	significant	
decline	in	BMD,	increase	in	bone	bio	
markers,	or	occurrence	of	fracture.

Moderately	↑	Risk	(e.g.	
>65,	T-score	below	-2.5,	
no	fractures,	some	risk	
factors)

Treat	5-10	years	
(alendronate/	risedronate)	
or	3	years	(zoledronic	acid)

If	BMD	is	stable,	stop	for	2-3	years	
(alendronate/zoledronic	acid)	or	1	year	
(risedronate)	or	until	significant	decline	
in	BMD,	increase	on	bone	bio	markers,	
or	fracture.

High	Risk	(e.g.	>65,	very	
low	BMD,	multiple	risks	
or	fractures)

Treat	10	years If	BMD	is	stable,	stop	for	1-2	years	
or	until	significant	decline	in	BMD,	
increase	in	bone	bio	markers,	or	
fracture;	possibly	use	alternate	
medication	during	holiday,	such	as	
raloxifene	or	teriparatide.

*Many	experts	recommend	avoiding	bisphosphonates	in	younger	women	with	low	bone	mass	
(osteopenia).

Table 4. Summary of expert opinion on duration of treatment, duration of drug holiday, and monitoring. (Based on FDA publica- 
tions and AACE 2010 guidelines with addition of 2012 zoledronic acid data from HORIZON extension study.) 33,34,49,50
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promotes calcium absorption, has been approved by the FDA 
for managing hypocalcemia and metabolic bone disease in 
renal dialysis patients. It is also approved for use in hypopara-
thyroidism, both surgical and idiopathic, and pseudohypopara-
thy- roidism. No reliable data demonstrate a reduction of risk 
for osteoporotic fracture.

Genistein. An isoflavone phytoestrogen which is the main in-
gredient in the prescription “medical food” product Fosteum® 
and generally regarded as safe by the FDA. Genistein may 
benefit bone health in postmenopausal women but more data 
are needed to fully understand its effects on bone health and 
fracture risk. Risks are assumed to be similar to other estrogen 
products.

Other bisphosphonates (etidronate, 
pamidronate,tiludronate). These medications vary 
chemically from alendronate, ibandronate, risedronate, and 
zoledronic acid but are in the same drug class. At this time, 
none is approved for prevention or treatment of osteoporosis. 
Most of these medications are currently approved for other 
conditions (e.g. Paget’s disease, hypercalcemia of malignancy, 
myositis ossificans).

PTH(1-84). This medication is approved in some countries 
in Europe for treatment of osteoporosis in women. In one clini-
cal study PTH(1-84) effectively reduced the risk of vertebral 
fractures at a dose of 100mcg/d.

Sodium fluoride. Through a process that is unclear, sodium 
fluoride stimulates the formation of new bone. The quality of 
bone mass thus developed is uncertain, and the evidence that 
fluoride reduces fracture risk is conflicting and controversial.

Strontium ranelate. This medication is approved for the 
treatment of osteoporosis in some countries in Europe. 
Strontium ranelate reduces the risk of both spine and non- 
vertebral fractures, but the mechanism is unclear. Incorporation 
of strontium into the crystal structure replacing calcium may 
be part of its mechanism of effect. These effects have only been 
documented with the pharmaceutical grade agent produced by 
Servier. This effect has not been rigorously studied in nutri- 
tional supplements containing strontium salts.

Tibolone. Tibolone is a tissue-specific, estrogen-like agent 
that may prevent bone loss and reduce menopausal symptoms 
but it does not stimulate breast or uterine tissue. It is indicated 
in Europe and Canada for the treatment of vasomotor symp- 
toms of menopause and for prevention of osteoporosis, but it is 
not approved for use in the U.S.

patient cases: meDicaL management of 
osteoporosis

With such a variety of medications available for the 
prevention and treatment of osteoporosis, tailoring a 
therapeutic plan to best fit a patient’s needs and pref-
erences can be a complex and ongoing process. In the 
following case vignettes, we will examine four typical 
patients and discuss the pros and cons of various phar-
macologic options.

Table 5. Medical Conditions Associated with 
Increased Risk of Osteoporosis
(For	more	detailed	list	see	NOF’s Clinician’s Guide to 
Prevention and Treatment of Osteoporosis)
•	 AIDS/HIV	
•	 Amyloidosis	
•	 Ankylosing	spondylitis	
•	 Congestive	heart	failure	
•	 Cushing	syndrome	
•	 Cystic	fibrosis	
•	 Diabetes	mellitus	
•	 Eating	disorders	(e.g.	anorexia	nervosa)	
•	 Female	athlete	triad	
•	 Gastrectomy	
•	 Gastrointestinal	bypass	procedures	
•	 Gaucher	disease	
•	 Hemochromatosis	
•	 Hemophilia	
•	 Hyperparathyroidism	(primary	or	secondary)	
•	 Hypogonadism,	primary	and	secondary	

(e.g.		amenorrhea)	
•	 Idiopathic	scoliosis	
•	 Inflammatory	bowel	disease	
•	 Kidney	disease	
•	 Lupus	
•	 Lymphoma	and	leukemia	
•	 Malabsorption	syndromes	(celiac	disease	and	

Crohn	disease)	
•	 Multiple	myeloma	
•	 Multiple	sclerosis	
•	 Organ	transplants	
•	 Parkinson’s	disease	
•	 Rheumatoid	arthritis	
•	 Severe	liver	disease,	especially	primary	biliary	

cirrhosis	
•	 Sickle	cell	disease	
•	 Spinal	cord	injuries	
•	 Stroke	(CVA)	
•	 Systemic	mastocytosis	
•	 Thalassemia	
•	 Thyrotoxicosis
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she has had no fractures.

Are there factors in the patient’s history that point 
to increased fracture risk? 
Apart from her age, nothing in her history raises con- 
cerns about her immediate risk for fracture. Several 
factors indicate that her bone health is good, despite 
still being in the osteoporotic range. The decline in her 
BMD is within the error of measurement and so can be 
interpreted as holding steady.

The patient has no known family history for osteoporo-
sis. She has no personal history of bone fractures as an 
adult, does not drink alcohol or smoke, eats a healthy 
diet with adequate calcium and protein. She has no 
known conditions that lead to bone loss or increased 
risk of falls.

What options are available for this patient?
The medication has worked well for her. She is at mod-
erate	fracture	risk	(at	age	>	65).	Taking	a	break	from	
alendronate would reduce risk of adverse effects from 
long-time use, while maintaining gains in BMD for one 
to two years. (If she follows the pattern seen in data for 
alendronate showing sustained fracture benefit for pa-
tients	on	for	>5	years.)

What would the “drug holiday” treatment plan 
look like? 
The patient’s alendronate treatment would be put on a 
two to three year hiatus. During the period in which 
the drug is stopped, the patient would be monitored 
for indicators of bone loss. She could have measures of 
markers of bone turnover taken yearly (given insurance 
coverage and/or patient willingness to pay). Biomarker 
elevation above norms would signal significant bone 
turnover.

In any case, she should have a repeat DXA after one 
year. It would not be expected that her BMD would de- 
cline significantly in this time.

When should therapy be restarted?
Restarting therapy would be indicated if any new frac-
tures	occurred	or	if	BMD	declined	>	4%	more	than	
the least significant change for the DXA machine on 
which it was measured. The patient should be watched 
closely for evidence of vertebral fractures, such as 
height	loss	of	more	than	2˝	or	sudden	back	pain.

Case 1: 68-Year-Old Woman on Alendronate for 
10 Years

The	first	patient	we	will	discuss	is	a	68-year-old	post-
menopausal	woman.	The	patient	has	been	on	70	mg	
oral	weekly	alendronate	for	10	years,	following	diagno-
sis with osteoporosis. She is now concerned about pos-
sible adverse consequences of long-term alendronate 
use. She would like to stop taking it if possible.

What information is needed to guide treatment 
decision making for this patient? 
An assessment of her medical history to identify signs 
and symptoms pointing to increased fracture risk is a 
good place to start. The clinician takes a medical his- 
tory focusing on known risk factors for osteoporotic 
fracture: family history of hip fracture, prior fracture 
as an adult, current smoking, alcohol abuse, sedentary 
lifestyle, low-calcium diet, vitamin D deficiency, glu-
cocorticoid use, and secondary causes of bone less (dis-
eases, conditions, and medications).

The patient’s medical history is as follows: 
•	 Age:	68	years	
•	 	Height	by	stadiometer:	5´3˝	(5´3.5˝	at	age	58)	
•	 Weight:	140	lbs	(135	lbs	at	age	58)	
•	 Race: Caucasian 
•	 Natural	menopause	at	age	55	years	
•	 Lives	at	home	with	husband	
•	 No family history for osteoporosis or hip fracture 
•	 Drinks	fewer	than	5	alcoholic	beverages/week	
•	 Has never smoked 
•	  Eats balanced calcium-rich diet and supplements 
with	500	mg	calcium/day	as	calcium	citrate	

•	 Takes	400	units	vitamin	D	daily	(in	calcium	tablets)	
•	 Rarely exercises, although has a fairly active lifestyle 
•	 Hypertension controlled with ACE inhibitor 
•	 No hormone replacement 
•	 Weekly	70	mg	alendronate	for	10	years	
•	 No history of falls 
•	 No history of fracture as adult 
•	 	Baseline	BMD:	Hip	0.75	g/cm2,	T-score	-2.5;	
Lumbar	spine	0.79	g/cm2,	T-score:	-2.1	

•	 	Current	BMD:	Hip	0.77	g/cm2,	T-score	-2.3;	
Lumbar	spine	0.81	g/cm2,	T-score	-1.9

Has the patient benefitted from bisphosphonate 
treatment? 
It	appears	that	she	has.	In	the	10	years	since	her	base-	
line DXA, the patient’s bone density has stabilized and 
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What does the patient’s medical history suggest 
about his response to risedronate treatment? 
In the three years that he has been on risedronate, the 
patient has continued to lose bone. His DXA was per- 
formed at the same center on the same machine, so 
the change from one measurement to the next can be 
considered significant. In addition, he has experienced 
a hip fracture since beginning therapy.

Is it possible that the patient has causes for bone 
loss secondary to osteoporosis? 
Yes. The clinician should rule out conditions that can 
lead to bone loss such as hyperparathyroidism and kid-
ney disease. To this end, a comprehensive metabolic 
panel is ordered to include the following:
•	 Complete blood count 
•	 Albumin 
•	 Prealbumin 
•	 Total calcium *
•	 Ionized calcium 
•	 Phosphorus 
•	 25-hydroxyvitamin	D	
•	 Intact PTH 
•	 C reactive protein 
•	 Measured creatinine clearance 
•	 Free and total testosterone

*	Ideally	calcium	status	is	assessed	by	doing	a	24-
hour urine collection; however, clinically this can be a 
challenge.

What may account for this continued bone loss?
Once secondary causes of bone loss have been ruled 
out, the clinician can consider the possibility that 
risedronate is not working for this patient or that the 
patient is not taking the risedronate as prescribed. 
Research repeatedly has demonstrated that only 
about half of osteoporosis medications are refilled as 
prescribed.53,54

The patient may be unwilling to admit that he is not 
taking his medication every day. Checking with his 
pharmacist can provide adherence and persistence 
information; however, this may be difficult in clinical 
practice.

If the patient has painful acid reflux, he may find it very 
uncomfortable to take the medication on an empty 
stomach as required. He may not connect taking the 
medication with avoiding fractures like those he has 
already suffered.

What treatment plan is proposed for this patient?
The patient is offered the option of a two-to-three year 
holiday from alendronate.

She is advised to continue her bone-healthy lifestyle 
and dietary practices and to increase her physical activi-
ty.	She	is	to	increase	her	vitamin	D	intake	to	1000	units	
per	day.	Her	25(OH)	vitamin	D	serum	level	should	be	
measured so that any deficiency could be corrected. 
(For a full discussion, see Clinical Updates issue titled 
“Vitamin D and Bone Health.”)

The patient agrees to keep the clinician informed of 
any changes to her health or prescription medications, 
as they may have an impact on her bone density or fall 
risk.

Case 2: 80-Year-Old Man on Oral Risedronate 
Recovering From Hip Fracture

The	second	patient	we	will	discuss	is	an	80-year-old	
Asian American man who suffered a hip fracture two 
months ago. He is currently engaged in outpatient 
rehabilitation with a physical therapist in his assisted 
living	community.	The	patient	has	been	prescribed	5	
mg daily oral risedronate for three years, having been 
diagnosed with osteoporosis following a wrist fracture 
that resulted from a fall in his home.
•	 The patient’s medical history is as follows: 
•	 Age:	80	years	
•	 Race: Asian American
•	 	Height	by	stadiometer:	5´	4˝		(5´	8˝	at	age	50)	
•	 Weight:	140	lbs	(155	lbs	at	age	50)
•	 Risedronate	5	mg	daily	tablet	
•	 Lives	in	assisted	living	apartment	
•	 Personal history of fracture as adult (wrist and hip) 
•	  Personal history of GERD partially controlled by 

daily proton pump inhibitor 
•	 Has never smoked 
•	 	Drinks	average	5	alcoholic	beverages	per	week	
•	 Little	sun	exposure,	possible	vitamin	D	deficiency	
•	 Sedentary lifestyle, walks less than ½ hour a day 
•	 History of kidney stones 
•	 Does not take dietary supplements 
•	 Eats a balanced diet, no dairy 
•	 Lactose	intolerant	
•	 	Baseline	(3	yrs	ago)	BMD	Hip:	0.74	g/cm2;	T-score	
-2.6;	Lumbar	spine	0.72	g/cm2;	T-score:	-2.8

•	 	Current	BMD	Hip:	0.66	g/cm2;	T-score	-3.4;	
Lumbar	spine:	0.69	g/cm2;	T-score	-3.1
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and treatment failure.

What about other antiresorptive drugs?
Denosumab has the advantage of non-oral administra-
tion	(injections	twice	yearly).	Due	to	its	cost,	it	is	cur-
rently reserved for patients at high risk who cannot 
tolerate or are nonresponsive to other treatments. This 
patient meets these criteria. Cost could be similar to 
zoledronic acid. It also will require prior authorization.

The last option, teriparatide, has been shown to build 
bone. In addition, it has been suggested in human and 
animal studies that teriparatide given shortly following 
a fracture may accelerate bone healing. On the down 
side,	it	must	be	given	every	day	by	subcutaneous	injec-
tion and is very expensive.

The patient and clinician discuss the pros and cons of 
the various options. The clinician suggests that they 
could start with daily teriparatide for two years and 
follow that with yearly zoledronic acid. The patient 
expresses a preference for yearly zoledronic acid alone. 
The clinician follows the patient’s wishes, but suggests 
they watch his BMD over the next year or two to see if 
it continues to decline. If it does, the patient agrees to 
reconsider teriparatide.

What else needs to be evaluated to determine 
appropriateness of zoledronic acid? 
The patient’s serum calcium and creatinine need to be 
measured. His calcium concentration needs to be in the 
normal range before each dose. His creatinine clear-
ance	estimate	needs	to	be	>35	mL/min.

In addition to medication, what can be done to improve 
this patient’s bone health and reduce his risk for future 
fractures?	Falls	are	a	major	risk	for	this	patient.	He	has	
already had two fall-related fractures. Whatever can be 
done to reduce his fall risk will improve his health.

Is there anything in the patient’s medical history 
that could be addressed to reduce his fall risk? 
To start, the patient should be assessed for vitamin D 
deficiency. Recent research has confirmed the link 
between vitamin D deficiency and increased fall risk. 
Animal research has isolated vitamin D receptors in 
specialized muscle fibers activated when a person starts 
to fall. In healthy young people, these muscles make 
it possible to catch oneself before falling. Age weak-
ens these muscle fibers as does insufficient vitamin D. 
Repletion with vitamin D thickens and strengthens 

What can the clinician do to get an accurate 
picture of this patient’s medication-taking history? 
The clinician can encourage openness from the patient 
by acknowledging that many people find it hard to con- 
sistently take risedronate. The clinician can point out 
that this is especially true of people with GERD, who 
frequently must use alternative medications that do not 
exacerbate their GI condition.

The clinician asks the patient if he has been having 
stomach problems after taking his risedronate. The 
patient says that the medication has caused him painful 
gastric reflux and that he sometimes doesn’t take it to 
avoid this side effect.

What options can the clinician offer this patient to 
protect against fracture? 
Several medications have been approved for treatment 
of osteoporosis in men at high risk of fracture: alen-
dronate, risedronate, zoledronic acid, denosumab, and 
teriparatide. Zoledronic acid has documented efficacy 
in preventing secondary fractures in both men and 
women after a hip fracture.

The clinician asks if the patient is aware of any of these 
alternate treatments. The patient says he is not. The 
clinician asks the patient if he would like to hear about 
these drugs. The patient agrees.

What differences between these medications could 
help the clinician and patient narrow down 
treatment options?
 The two oral bisphosphonates, alendronate and rise-
dronate, have good records for increasing bone density 
in men. However, they both carry risk of aggravating 
GI symptoms such as those experienced by this patient. 
Risedronate is available in an oral form taken monthly, 
which could lessen adverse GI adverse irritation.

Zoledronic acid has several potential advantages for 
this patient: It has the fastest effect on bone resorp-
tion and the greatest reduction in hip fracture of all the 
bisphosphonates. It also is the only medication with 
documented secondary fracture prevention. When 
given	within	90	days	of	a	low-trauma	hip	fracture,	it	
has been shown to reduce both new clinical fractures 
and all-cause mortality. And, perhaps most important 
for this patient, it is given intravenously once a year, 
thus avoiding exacerbating his GERD. He might have to 
obtain prior insurance authorization, which should be 
granted due to oral bisphosphonate adverse reactions 
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zoledronic acid (if the calcium and kidney function are 
normal). The patient is informed of the potential for 
flu-like	side	effects	following	the	injection	and	advised	
to take Tylenol an hour or so before the appointment. 
Knowing what to expect in the way of adverse effects 
reduces the likelihood that the patient will be unduly 
alarmed	if	he	feels	sick	after	the	injection	and	will	in-	
crease the chances that he will take his shot again next 
year.

Case 3: 58-Year-Old Woman Losing BMD on 
Hormone Therapy

The third patient we will discuss is a Caucasian woman 
who has been on estrogen-progestin therapy since 
natural	menopause	at	age	54.	She	continues	to	use	it	
because of the substantial nonskeletal benefits she has 
experienced while on hormone therapy. Her follow- 
up DXA shows continued bone loss, from osteopenia 
at	age	54	to	osteoporosis	at	age	58.	She	is	otherwise	
healthy, with no history of fracture as an adult.

The patient’s medical history is as follows: 
•	 Age:	58	years	
•	 Height	by	stadiometer:	5´6˝	(5´6˝	at	age	50)	
•	 Weight:	130	lbs	(baseline	135	lbs)	
•	 Race: Caucasian 
•	 	Oral	conjugated	equine	estrogen	0.45	mg/d,	plus	
medroxyprogesterone	acetate,	1.5	mg/d	

•	 Natural	menopause	at	age	54	
•	 Lives	alone	in	apartment	
•	 No family history for osteoporosis or hip fracture 
•	 Does not drink alcoholic beverages 
•	 Smoked	for	20	years,	quit	at	age	40	
•	 	Takes	calcium	supplements	with	600	mg	calcium/

day as calcium carbonate 
•	 Takes	800	units	vitamin	D	daily	(in	calcium	tablets)	
•	  Swims regularly and walks her dog every day for 

about ½ hour 
•	 Eats a low-fat, low-carb diet to control her weight 
•	 No history of falls 
•	 No history of fracture as adult 
•	 Baseline	BMD:	Hip	0.76	g/cm2,	T-score:	-2.4;
•	 Lumbar	spine	0.79	g/cm2,	T-score:	-2.1	
•	 Current	BMD:	Hip	0.66	g/cm2,	T-score	-3.4;
•	 Lumbar	spine	0.69	g/cm2,	T-score	-3.1

In anticipation of this visit, the patient has had a com-
prehensive metabolic panel to rule out secondary 
causes of osteoporosis. No serious disorders were 

them. This observation may help explain why cor-
rection of vitamin D deficiency is associated with de- 
creased fall risk.

Calcium adequacy must also be assessed. This patient is 
lactose	intolerant	and	so	avoids	dairy.	Lactose-free	al-
ternatives are available as are fortified soy and citrus 
juice	products.	He	should	not	be	encouraged	to	take	
high-dose calcium supplements, which have been as-
sociated with increased myocardial infarction risk. He 
should rely on diet and use supplements only as need to 
reach	a	target	of	1200	mg	calcium	per	day.

With his history of kidney stones, the patient is wor-
ried that increasing calcium intake will cause him to get 
another stone. The clinician explains that the inverse is 
actually true. Too little calcium in the diet increases risk 
of forming kidney stones. The best sources of calcium 
are foods, but if taken in supplement form, calcium ci-
trate could be a good option for this patient because it 
binds oxalates, a common component of kidney stones.

In addition to nutrition, what can be done to reduce 
his fall risk? 
This	patient’s	loss	of	over	3˝	in	height	since	age	50	
means he probably has had multiple vertebral fractures. 
A lateral spine x-ray would confirm this. He is at high 
risk of additional spinal fractures even if he doesn’t fall. 
When the spine is very fragile, activities of daily living 
can pose a threat unless performed using safe, spine- 
protecting techniques.

The clinician asks if there are exercise facilities or class-
es at the patient’s apartment community. The patient 
reports that there are. The clinician writes a referral to 
a physical therapist for training on safe movement and 
fall prevention to be initiated in coordination with the 
patient’s current rehabilitation.

The clinician writes an order for an occupational thera-
pist to conduct a home safety evaluation with recom-
mendations to patient and provider on improvements 
needed. The clinician also recommends that the patient 
continue with an exercise program involving strength 
and balance building once his formal rehabilitation is 
completed.

What may be done to help ensure that the patient 
persists in his treatment? 
The clinician makes a follow-up appointment to discuss 
vitamin D test results and to administer the dose of 
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increasing the patient’s serum vitamin D to sufficient 
levels.

What should the patient do to improve these 
metabolic indices?
 The patient should increase her intake of calcium-rich 
foods and supplemental vitamin D. She can add several 
high-protein snacks throughout the day, such as nuts 
and low-fat cheese sticks. She will need to estimate the 
calcium in her daily diet and supplement to bring the 
total	up	to	1200	mg	every	day.	In	addition,	she	should	
add	supplemental	vitamin	D.	A	dose	of	5000	units/day	
for	3	months	is	prescribed.	At	that	time,	she	will	be	
reassessed.	If	her	25(OH)	vitamin	D	concentration	is	in	
the	optimal	range	(≥30	ng/mL),	she	will	be	switched	
to	a	maintenance	intake	of	1000	units/day.

How can the clinician motivate the patient to make 
these dietary changes? 
Many patients are unaware of which foods are the best 
sources of calcium and protein. The clinician gives the 
patient a list of such foods that she can use when shop- 
ping or ordering meals at a restaurant. (See list at the 
end of this newsletter.)

The clinician asks the patient which foods on the list 
she plans to add to her diet to increase her calcium 
and protein. Involving the patient in this way has been 
shown in research to increase the likelihood that she 
will incorporate this dietary change into her daily life. 
The clinician also sends the patient home with a cal-
cium estimator like the one shown below to help her 
keep track of her daily intake.

The clinician asks if the patient has any concerns about 
changing her diet. The patient says that she is worried 
about gaining weight, especially if she adds fattier pro-
tein snacks to her diet. The clinician explains that, in 
moderation, high-protein snacks such as nuts and hard-
boiled eggs, do not cause weight gain and actually sup-
port maintenance of a healthy weight.

Besides diet, what measures can this patient take 
to help protect her bones?
 The patient can improve her health and reduce risk 
of broken bones by engaging in moderate weight-
bearing and muscle-strengthening exercise. Swimming 
is great for cardiovascular fitness and muscle strength 
but it does not load the bones. Weight training with a 
professional trainer or physical therapist would be 
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identified;	however,	her	serum	25(OH)D	was	deficient	
at	10	ng/mL	and	her	intact	parathyroid	hormone	was	
high, as shown below (normal ranges in parentheses):
•	 25-hydroxyvitamin	D	10	ng/mL	(30	to	80	ng/mL)	
•	 Intact	PTH	130	pg/mL	(10	to	72	pg/mL)	
•	 Albumin	3.1	g/mL	(4	to	6	g/dL)	
•	 Prealbumin	4	mg/dL	(18	to	45	mg/dL)
•	 Total	calcium	7.8	mg/dL	(8.6	to	10.5	mg/dL)	
•	 	Ionized	calcium	1.00	mmol/L	(1.15	to	1.35	
mmol/L)

The low albumin, prealbumin, and calcium suggest 
nutritional deficits. The high PTH may be corrected by 
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use for the prevention of chronic conditions such as 
osteoporosis in asymptomatic postmenopausal women 
over age 51.56

What should be expected if this patient 
discontinues HT? 
Bone loss is known to accelerate following discontinua-
tion of hormone therapy. A bone-preserving agent will 
be needed to avoid further deterioration. To minimize 
triggering symptoms such as hot flashes, she can be ta-
pered off of hormone therapy over the course of three 
to six months. She might experience a return of symp-
toms following cessation, but can be assured that such 
symptoms usually resolve after a few months.

If the patient experiences troubling estrogen-deficiency 
related symptoms, she may be considered for low-dose 
local estrogen formulations that target specific condi-
tions, such as vaginal atrophy or urinary incontinence.

What osteoporosis treatments can be offered this 
patient? 
All medications approved for postmenopausal osteo-
porosis	are	options	for	this	patient:	alendronate,	conju-
gated estrogen/bazedoxifene, denosumab, ibandronate, 
raloxifene, risedronate, salmon calcitonin, teriparatide, 
and zoledronic acid. The patient’s preference based on 
how the drug is taken, how often, and how much it 
costs will need to be considered when making a choice. 

ideal. If that is not possible, a simple program such as 
the one outlined in NOF’s booklet “Boning Up on 
Osteoporosis” could be done at home at no cost. (See 
the last page in this newsletter for information on 
“Boning Up” and other NOF publications for patients.)

Are any other measures necessary to curb this 
patient’s bone loss?
 Yes. While correction of her hyperparathyroidism, cal-
cium, and vitamin D levels will help slow bone loss, it 
will not be sufficient to prevent fracture. This patient’s 
low BMD puts her at high risk. She will need pharma-
cologic support to preserve her bone health.

Also, losing bone on hormone therapy is atypical. 
Further investigation is needed to figure out the cause. 
It is possible that her hyperparathyroidism is to blame. 
It is also possible that she is not taking the HT as pre- 
scribed. She may have resumed smoking, which is 
known to catabolize estrogen. It is also possible that the 
HT dose she is on is enough to give her general ben- 
efits but too low to protect her skeleton.

Should she quit hormone treatment? 
There are many options for this patient. Because she 
has had nonskeletal benefits from HT, she can stay on it 
and add an antiresorptive or anabolic drug. Alendronate 
and combination estrogen-progestin therapy have both 
been shown to benefit bone and reduce fracture risk 
either taken alone and, even more significantly, when 
taken together. Alternately, she could 
discontinue hormone therapy and take 
an antiresorptive or anabolic.

What are the pros and cons of these 
different options? 
Any potential benefit of continuing 
on HT would have to be weighed 
against the risks associated with long-
term use, which include deep venous 
thrombosis, invasive breast cancer, 
stroke, gallbladder disease, and pul-
monary embolism.55 The absolute risk 
for these adverse outcomes is low; 
however, it is substantial enough to 
lead the U.S. Preventive Services Task 
Force	(USPSTF)	in	2013	to	conclude	
that the harms outweigh the benefits 
of HT and to recommend against its 

STEP	  1:	  Estimate	  calcium	  intake	  from	  calcium-‐rich	  foods*	  	  
Product	   #	  of	  Servings/d	   Estimated	  

calcium/serving,	  in	  
mg	  	  

Calcium	  in	  mg	  	  
	  

Milk	  (8	  oz.)	   	   X	  300	  =	   	  
Yogurt	  (6	  oz.)	   	   X	  300	  =	   	  
Cheese	  (1	  oz.	  or	  1	  
cubic	  in.)	  

	   X	  200	  =	   	  

Fortified	  foods	  or	  
juices	  

	   X	  80	  to	  1,000**	  =	   	  

	   	   Subtotal	  =	   	  
	   	  

Step	  2:	  Total	  from	  above	  +	  250	  mg	  
for	  non-‐dairy	  sources	  	  

+250	  =	   	  

	   	   Total	  Calcium	  =	   	  
	   	   	   	  
*	  About	  75	  to	  80	  percent	  of	  the	  calcium	  consumed	  in	  American	  diets	  is	  from	  dairy	  
products.	  	  
**	  Calcium	  content	  of	  fortified	  foods	  varies.	  	  

Figure 2. Patient-friendly calcium estimator. 
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•	 Race: Asian American 
•	 Natural	menopause	age	52	
•	 No HT/ET 
•	 No DXA results on record 
•	 Positive	family	history	for	hip	fracture	(at	age	70)	
•	 Does not drink alcoholic beverages 
•	 Does not smoke 
•	 Takes daily multivitamin, calcium and vitamin D 
•	  Active lifestyle, regular outdoor sports (tennis/golf)

Is this patient at immediate risk of fragility 
fracture? 
At her age and lacking any known risk factors for bone 
loss, such as glucocorticoid use or history of low- 
trauma fracture, it is unlikely. If her biochemical panels 
show normal values and normal blood concentrations, 
a next step could be to use the FRAX® tool to calculate 
her	10-year	fracture	probability.

It is important to note that FRAX® probability calcula-
tions have been validated in untreated patients. How 
well its predictions correlate with fracture risk in treat-
ed patients is under study. 

The patient’s FRAX® results are shown below.

Based	on	her	risk	factors	without	BMD,	her	projected	
risk of having a hip fracture 
in the next ten years is low: 
0.4	percent.	Her	risk	of	a	
major	fragility	fracture	of	
any	kind	is	projected	to	be	
low	as	well:	5.8	percent.

Should she have a DXA 
scan?
It would be useful as a 
baseline for future compar-
ison. However, she is below 
the age at which screen-
ing DXA is recommended 
(65).	Lacking	any	obvious	
risk factors for bone loss or 
increased fracture risk, this 
patient can probably wait a 
couple of years for DXA.

What should be the take-
home message for this 
patient?
The patient should be 

She will need to be informed of possible side effects 
and be given a good idea of how this risk stacks up 
against her risk of fracture. When discussing risks and 
benefits of treatment options with a patient, it can be 
helpful to use a graphical decision support tool such as 
the Mayo Clinic’s Bone Health Choice Decision Aid, 
which is accessible online at http://osteoporosisdeci-
sionaid.mayoclinic.org/index.php/osteo/index.

Case 4: 56-Year-Old Woman with Family 
History of Hip Fracture

The	last	patient	we	will	discuss	is	a	56-year-old	woman	
of Asian descent. She is healthy and her history is un-
remarkable for chronic conditions. She is concerned 
about her risk for osteoporosis given that her mother 
had	a	hip	fracture	at	age	70.

The	patient	underwent	normal	menopause	at	age	52.	
She is not a smoker or drinker, eats a balanced diet, 
takes calcium and vitamin D daily, and has multiple 
outdoor past times.

Medical history: 
•	 Age:	56	years	
•	 Height	by	stadiometer	5´3˝	(5´3˝	at	age	30)	
•	 Weight	115	lbs	(baseline	105	lbs)	
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The patient should be encouraged to keep up the good 
work: stay active, stay outdoors, keep eating well and 
taking vitamin D. The clinician recommends that she 
get as much calcium as possible from foods and supple-
ment only as needed to bring daily intake to 1200 mg 
per day.

She is advised to notify her clinician if she has any 
changes in health or medication, or any sudden back 
pain, which may signal a spinal compression fracture 
and elevated risk of further fractures.

Summary

As the options for osteoporosis prevention and treat-
ment proliferate, it will become increasingly diffi-
cult for clinicians to negotiate the selection process. 
Prescribing treatment to fit a patient’s medical needs 
is only part of this process. Once a patient leaves 
the clinician’s office, it is she or he who will deter-
mine whether that treatment plan works or doesn’t. 
Successful treatment requires shared decision making, 
involving an informed patient and a receptive clinician 
working together to design a plan that fits the patient’s 
priorities, preferences, and lifestyle, one that the 

next step could be to use the FRAX® tool to calculate 
her 10-year fracture probability. 

It is important to note that FRAX® probability calcula-
tions are valid only for untreated patients. Treatment 
with osteoporosis medications reduces risk of fracture 
independent of BMD or other risk factors. As a result, 
FRAX® doesn’t predict fracture in patients who have 
been treated with osteoporosis medications.

The patient’s FRAX® results are shown below. 

Based on her risk factors without BMD, her projected 
risk of having a hip fracture in the next ten years is low: 

kind is projected to be low as well: 5.8 percent. 

Should she have a DXA scan?
It would be useful as a baseline for future comparison. 
However, she is below the age at which screening DXA 
is recommended (65). Lacking any obvious risk factors 
for bone loss or increased fracture risk, this patient can 
probably wait a couple of years for DXA. 

What should be the take-home message for this 
patient?

Country: US (Asian) Name/ID: 

1. Age (between 40 and 90 years) or Date of Birth

Age:

54 Y: M: D: 

Date of Birth:

2. Sex Male Female

3. Weight (kg) 52.16

4. Height (cm) 160.0

5. Previous Fracture No Yes

6. Parent Fractured Hip No Yes

7. Current Smoking No Yes

8. Glucocorticoids No Yes

9. Rheumatoid  arthritis No Yes

Questionnaire: 10. Secondary osteoporosis No Yes

11. Alcohol 3 or more units/day No Yes

12. Femoral neck BMD (g/cm
2
)

Select BMD  

Clear  Calculate

Calculation Tool

Please answer the questions below to calculate the ten year probability of fracture with BMD.

For USA use only
Consider FDA-approved medical therapies in postmenopausal women and men aged 50 years and older, based on the following:

A hip or vertebral (clinical or morphometric) fracture
T-score  -2.5 at the femoral neck or spine after appropriate evaluation to exclude secondary causes
Low bone mass (T-score between -1.0 and -2.5 at the femoral neck or spine) and a 10-year probability of a hip fracture  3% or a 10-year
probability of a major osteoporosis-related fracture  20% based on the US-adapted WHO algorithm
Clinicians judgment and/or patient preferences may indicate treatment for people with 10-year fracture probabilities above or below these
levels

Risk factors
For the clinical risk factors a yes or no response is asked for. If the field is left blank, then a "no" response is assumed. See also notes on risk
factors.

The risk factors used are the following:

Age The model accepts ages between 40 and 90 years. If ages below or above are entered, the programme will compute
probabilities at 40 and 90 year, respectively.

Sex Male or female. Enter as appropriate.

Weight This should be entered in kg.

Height This should be entered in cm.

Previous
fracture

A previous fracture denotes more accurately a previous fracture in adult life occurring spontaneously, or a fracture arising
from trauma which, in a healthy individual, would not have resulted in a fracture. Enter yes or no (see also notes on risk
factors).

Parent
fractured hip This enquires for a history of hip fracture in the patient's mother or father. Enter yes or no.

Current
smoking Enter yes or no depending on whether the patient currently smokes tobacco (see also notes on risk factors).

without BMD

BMI: 20.4

The ten year probability of fracture (%)

Major osteoporotic 5.8

Hip Fracture 0.4

Figure 3. X® 
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Efficacy of tissue-selective estrogen complex of bazedoxifene/con-
jugated estrogens for osteoporosis prevention in at-risk postmeno-
pausal women . Fertil Steril. 2009;92(3):1045-52 . 

22   Mirkin S , Komm BS, Pan K, Chines, AA . Effects of bazedoxifene/ 
conjugated estrogens on endometrial safety and bone in postmeno-
pausal women . Climacteric. 2013;16(3):338-46 . 

23   Pinkerton JV, Pickar JH, Racketa J, Mirkin S . Bazedoxifene/conju- 
gated estrogens for menopausal symptom treatment and osteopo-
rosis prevention . Climacteric. 2012;15(5):411-8 . 

24   Pfizer, Inc . Prescribing Information: DUAVEE® (conjugated estro- 
gens/bazedoxifene) tablets for oral use. October 2013 . Available at: 
http://labeling .pfizer .com/ShowLabeling .aspx?id=1174 . Accessed 
March 2014 . 

25   Cummings SR, San Martin J, McClung MR, et . al; FREEDOM 
Trial . Denosumab for prevention of fractures in postmenopausal 
women with osteoporosis . N Engl J Med. 2009;361(8):756-65 . Er-
ratum in: N Engl J Med . 2009;361(19):1914 . 

26   McClung MR, Lewiecki EM, Geller ML, et . al . Effect of denosumab 
on bone mineral density and biochemical markers of bone turn- 
over: 8-year results of a phase 2 clinical trial . Osteoporos Int. 2013; 
24(1): 227–35 . 

27   Dore RK, Cohen SB, Lane NE, et . al; Denosumab RA Study Group . 
Effects of denosumab on bone mineral density and bone turnover 
in patients with rheumatoid arthritis receiving concurrent gluco-
corticoids or bisphosphonates . Ann Rheum Dis . 2010;69(5):872-5 . 

28   Tanaka S . Regulation of bone destruction in rheumatoid arthritis 
through RANKL-RANK pathways . World J Orthop. 2013;4(1):1-6 . 

29   Rossouw JE, Anderson GL, Prentice RL, et . al; Writing Group for 

encouraged to keep up the good work: stay active, stay 
outdoors, keep eating well and taking vitamin D. The 
clinician recommends that she get as much calcium as 
possible from foods and supple- ment only as needed to 
bring	daily	intake	to	1200	mg	per	day.

She is advised to notify her clinician if she has any 
changes in health or medication, or any sudden back 
pain, which may signal a spinal compression fracture 
and elevated risk of further fractures.

Summary

As the options for osteoporosis prevention and treat-
ment proliferate, it will become increasingly diffi-
cult for clinicians to negotiate the selection process. 
Prescribing treatment to fit a patient’s medical needs 
is only part of this process. Once a patient leaves 
the clinician’s office, it is she or he who will deter-
mine whether that treatment plan works or doesn’t. 
Successful treatment requires shared decision making, 
involving an informed patient and a receptive clinician 
working together to design a plan that fits the patient’s 
priorities, preferences, and lifestyle, one that the pa-
tient will consistently and persistently follow in daily 
life.
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Support NOF . . . . . . . . . . . . . . . .    
Join us in the fight against osteoporosis
 
NOF depends on the generosity of individuals who 
recognize our important work educating the public 
and health professionals alike on how to prevent, 
diagnose and treat osteoporosis.  

There are many ways to support NOF in its mission 
to defeat osteoporosis:

Individual Giving
Your gift will help us provide better care and 
support for the most vulnerable – those who 
have suffered a fracture – and to protect future 
generations from this debilitating disease

Recurring Gift
By giving a little each month to sustain NOF 
throughout the year, you can make a big impact 
in our efforts to start conversations about bone 
health and family health history in order to 
elevate osteoporosis to an issue of national 
concern. Your support will help us reach our goals 
of better treating and ultimately preventing 
osteoporosis.

Memorial and Tribute Gifts
Give a tribute or memorial gift honoring the 
memory of friends and loved ones. For all gifts 
made, NOF will send appropriate notification to 
the honoree or to the family of the deceased on 
your behalf and you will receive acknowledgment 
of your gift either online or through the mail.

Planned Giving
NOF offers a variety of planned giving options. 
Planned giving allows supporters to leave gifts 
to NOF at death or to invest gifts during their 
lifetime. Investing during your lifetime allows you 
to receive the benefits while you are alive and 
bequest the remaining funds to NOF at the time of 
your death.

Visit www.nof.org today to make your 
tax-deductible donation. 

The National Osteoporosis Foundation is a qualified 501(c)
(3) tax-exempt organization and all donations to the orga-
nization are tax deductible. 

references continued on page 26
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Calcium-Rich Food, serving size Calcium (mg) 

Fortified oatmeal, 1 packet 350 

Sardines, canned in oil, with edible bones, 3 oz. 324 

Cheddar cheese, 1 1/2 oz. shredded 306 

Milk, nonfat, 1 cup 302 

Milkshake, 1 cup 300 

Yogurt, plain, low-fat, 1 cup 300 

Soybeans, cooked, 1 cup 261 

Tofu, firm, with calcium, 1/2 cup 204 

Orange juice, fortified with calcium, 6 oz. 200-260 (varies) 

Salmon, canned, with edible bones, 3 oz. 181 

Pudding, instant (chocolate, banana, etc.) made with 2% milk, 1/2 cup 153 

Baked beans, 1 cup 142 

Cottage cheese, 1% milk fat, 1 cup 138 

Spaghetti, lasagna, 1 cup 125 

Frozen yogurt, vanilla, soft-serve, 1/2 cup 103 

Ready-to-eat cereal, fortified with calcium, 1 cup 100-1000 (varies) 

Cheese pizza, 1 slice 100 

Fortified waffles, 2 100 

Turnip greens, boiled, 1/2 99 

Broccoli, raw, 1 cup 90 

Ice cream, vanilla, 1/2 cup 85 

Soy or rice milk, fortified with calcium, 1 cup 80-500 (varies) 

	  
Source: U.S. National Institutes of Health. The Surgeon General’s Report on Bone Health and 
Osteoporosis: What It Means to You. NIH Publication No. 12–7827. March 2013. Available at: http://www.
niams.nih.gov/ Health_Info/Bone/SGR/surgeon_generals_report.asp#s. Accessed February 13, 2014

Calcium-Rich Foods Patient Handout
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Table 6. Drug Characteristics, Pros, Cons, and Potential Applications. 
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