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The VHA Male Osteoporosis Program: A National Model  
for Bone Health

As people age, the risk of os-
teoporotic fracture increases, 
but much more attention has 
 been given to osteoporosis 

in women than in men. The VHA 
has identified osteoporosis as a major 
health concern and has begun new 
initiatives to identify and treat veter-
ans with prior fractures or veterans 
at high risk for osteoporosis. While 
these initiatives will benefit female 
veterans as well, men comprise more 
than 90% of the 400,000 veterans 
identified as being at highest risk. 
This article will focus on the VA ap-
proach to male osteoporosis, includ-
ing identifying men at risk, evaluation 
of those at risk, and clinical manage-
ment, including benefits and harms 
of treatment. We will describe na-
tional surveillance of the implemen-
tation of this initiative in the Patient 
Aligned Care Team (PACT) in col-
laboration with the Pharmacy Ben-

efits Management (PBM) Medication 
Safety Center, as well as new initia-
tives for clinical pharmacists.

EVIDENCE SYNTHESIS
Recently published VHA Information 
Letters rely on an evidence synthesis 
from the VHA and external evidence 
reviews. Several organizations have 
recommended that all men older than 
70 years should be screened for os-
teoporosis by measuring bone density 
with dual energy x-ray absorptiom-
etry (DXA).1-4 In contrast, the United 
States Preventive Services Task Force 
(USPSTF) determined there was in-
sufficient evidence to recommend 
DXA screening of older men.5 

The VHA Office of Patient Care 
Services commissioned a VHA Health 
Services Research and Development 
Evidence Based Synthesis Review of 
male osteoporosis, which became the 
basis for the VHA approach, as pub-
lished in an Information Letter on 
Osteoporosis in Men, as well as an 
American College of Physicians Clini-
cal Guideline.6,7 The VHA approach 
is to identify those men who are most 

likely to fracture, evaluate them, and 
then treat them. The Information Let-
ter in September 2009, updated in 
March 2011, contains an algorithm 
for male osteoporosis evaluation and 
treatment (Figure 1).

Among the men at highest risk are 
those who have already had an osteo-
porotic fracture (Table 1). It is clear 
that many of these men have not had 
appropriate evaluation and treatment 
of their underlying osteoporosis.8 This 
problem is also common in the com-
munity.9 Patients taking oral glucocor-
ticoid therapy for more than 3 months 
form a second group at high risk for os-
teoporosis and fracture.10 It is possible 
to demonstrate a significant increase 
in fracture risk in patients on 5 mg to 
7.5 mg of prednisone daily for as little 
as 3 months.11 At any one time about 
1% to 2% of all veterans are taking oral 
glucocorticoids. Finally, a third high-
risk group includes men receiving an-
drogen deprivation therapy (ADT) for 
prostate cancer.12 Men with localized 
prostate cancer or with a rising PSA 
who are given ADT have a good over-
all outlook, but they can have a frac-
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Screening, diagnosis, evaluation, and treatment of male osteoporosis

Secondary causes
Consider evaluation 

& treatmenta

Repeat BMD in  
1-2 yearsa

Re-assess 
in 2 yearsa

Low trauma 
fracture

Evaluate & consider 
treatment

No 2 causes or 
effectsa 

Re-evaluate in 2 yearsa

Lifestyle counseling
Ensure adequate  

Ca/vitamin D

No osteoporosis
Lifestyle counseling

Ensure adequate  
Ca/vitamin D

Refer to metabolic 
bone specialist if 

bisphosphonates are 
contraindicated or 
patient intolerant or 

not responsive

Glucocorticoid therapy (5 mg daily 3 months)
Low trauma fracture after 45 years of age

Radiographic evidence of vertebral osteopenia or fracture
ADT or other hypogonadism therapy

Anticonvulsant therapy (≥ 2 years)
Gastrectomy, malabsorption, celiac disease, bariatric surgery

Excess alcohol consumption
Other conditions/medicationsa

Indications present? 

Yes

No

DXA x-ray absorptiometry 
(spine & hip)b

T-score -1 or higher 
in spine or hip

T-score between 
-1 and -2.5

T-score -2.5 or less 
in spine or hipc

Treat abnormalitiesd 
and/or refer patient

History, exam, basic labs 
serum & urine calcium, 
25-hydroxyvitamin D

Ensure adequate calcium  
1.2 g dailya

Ensure adequate vitamin D:  
800+ IU dailyd

Nonpharmacologic 
interventions to reduce 

fracture risk
Oral bisphosphonatesa

Re-evaluate for 
treatment

Normal

Abnormal

aSee FAQs for explanation.
b Do a forearm BMD if spine or hip cannot be interpreted.
c For T-score less than -2.5 and multiple fracture or 
T-score less than -3.5, consider referral to a metabolic 
bone specialist.

dSee FAQs for treatment of low vitamin D.

Figure 1. Male osteoporosis algorithm7

Adapted from the Under Secretary for Health's Information Letter: Osteoporosis in Men.7
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ture risk as high as 20% in 5 years.13 To 
summarize, 3 categories of male vet-
erans are at the highest risk for osteo-
porosis: postfracture patients, patients 
on chronic oral glucocorticoid treat-
ment, and patients on ADT.

Given concerns that veterans at 
known risk are undertreated, the VHA 
has developed and is now implement-
ing a headquarters-administered pro-
gram that leverages the VHA national 
leadership in data management to 
identify individual veterans at highest 
risk so that care can be coordinated for 
their evaluation and treatment within 
the PACT. For the primary care pro-
vider (PCP), the Information Letter 
includes a simple algorithm (Figure 
1) to be used at the point of care to 
identify all male veterans who may 
be candidates for evaluation by DXA. 
These include those men who have 
low bone mass (often called osteope-
nia) detected on x-ray or have an inci-
dental finding of a fracture (usually in 
the spine or ribs) on a chest or other 
x-ray. Other high-risk groups include 
men taking antiseizure medications for 
at least 2 years, particularly anticonvul-
sants (such as phenytoin and carbam-
azepine) that induce enzymes involved 

in the catabolism of vitamin D. 
Years ago, peptic ulcer treatment 

included gastric surgery. These pa-
tients, as well as those who had more 
recent procedures or bariatric surgery 
for obesity, have an elevated osteo-
porosis risk. Patients with inflamma-
tory bowel disease, malabsorption, 
and celiac disease may also have os-
teoporosis. Excess alcohol is defined 
as greater than 3 units (drinks) per 
day, and men who ingest this amount 
are at higher fracture risk, as are cur-
rent smokers, particularly those with 
chronic obstructive pulmonary dis-
ease (COPD). Validated risk factors 
have been used to create fracture risk 
calculators, such as the FRAX, which 
can be accessed online.14,15 

Other high-risk groups to be con-
sidered for evaluation are those men 
who have had an organ transplant, 
men with rheumatoid arthritis, and 
men with mobility disorders, such as 
stroke and Parkinson disease.16 VHA 
will focus its osteoporosis resources 
on the men most likely to fracture 
and most likely to benefit from evalu-
ation and treatment. As men live lon-
ger, and long enough to fracture, the 
incidence of fracture and its conse-

quent morbidity and increased mor-
tality rate will likely climb rapidly 
unless we seek out and manage osteo-
porosis in the high-risk male veteran. 

VHA IMPLEMENTATION PLAN
The initial national approach to im-
plementation will focus on veterans 
with fractures. The VISN Primary 
Care Leaders will receive lists of vet-
erans who have incurred a new onset 
vertebral fracture or veterans who 
have undergone hip fracture surgery 
in the VHA within the prior 6 months. 
This approach will enable us to assess 
the success of communication strat-
egies, the accuracy of administrative 
data compared with chart review, and 
identify possible best practices at the 
facility level, including potential clini-
cal reminders. Other high-risk groups 
to be targeted include men on oral 
glucocorticoids for ≥ 3 months and 
men on ADT. These men will have 
their care coordinated by the PACT. 
Clinical pharmacists (PharmDs) are a 
major resource for PACT teams, espe-
cially at major facilities.

PharmDs whose scope of practice 
includes osteoporosis can be autho-
rized to order DXA tests and to man-

Table 1. Estimates of veterans with prior fracture or at risk for osteoporosis

Cohorts
Fracture  

diagnosis

Patients with ≥ 1  
prescription for an oral  

glucocorticoid (≥ 90 days)

Patients with  
≥ 1 prescription  

for ADT

Osteoporosis/
osteopenia  
diagnosis

Patients (N) 178,882 72,669 29,644 115,821

Mean age (SD) 59.53 (16.45) 67.19 (12.68) 74.17 (10.68) 69.46 (13.08)

Gender (%)

Male 164,426 (91.92) 68,934 (94.87) 28,923 (97.57) 88,830 (76.70)

Female 14,456 (8.08) 3,724 (5.13) 720 (2.43) 26,991 (23.30)

Age (%)

≤ 49 42,474 (23.74) 6,028 (8.30) 728 (2.46) 7,462 (6.44)

50-64 74,296 (41.53) 24,924 (34.30) 4,861 (16.40) 35,201 (30.39)

65-74 23,727 (13.26) 17,727 (24.39) 7,311 (24.66) 24,507 (21.16)

≥ 75 38,385 (21.46) 23,990 (33.01) 16,744 (56.48) 48,651 (42.01)
Source: Department of Veterans Affairs PBM Service.
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age pharmaceutical therapy once the 
PCP has ordered initial treatment. As 
part of a new program to expand the 
role of clinical pharmacists in PACT, 
in 2011, 277 VA pharmacists received 
training about osteoporosis in col-
laboration with the VA Central Office 
National Endocrinology and Diabe-
tes Program, which is responsible for 
treatment recommendations for male 
osteoporosis. These pharmacists will, 
in turn, teach their colleagues about 
osteoporosis.

The evaluation of the high-risk vet-
eran is straightforward. DXA of the 
spine and hip should be performed 
on these men, with forearm (usually 
distal 1/3 radius) performed in men 
in whom the spine or hip DXA cannot 
be interpreted. Those with osteoporo-
sis by DXA (a bone mineral density 
[BMD] 2.5 standard deviations below 
the normal young mean, a T-score 
of < −2.5) or those with osteopenia 
(T-score between −1 and −2.4) but 
with high-risk of fracture because of 
glucocorticoid therapy, ADT, or other 
important risk factors, should have 
further evaluation.10-16 

The evaluation should consist of a 
careful history and physical examina-
tion, looking for secondary causes of 
osteoporosis.17 In a VA study, labora-

tory evaluation identified many sec-
ondary causes of and risk factors for 
osteoporosis (Table 2).18 Among the 
important tests is the best measure of 
vitamin D status, the 25-hydroxyvita-
min D concentration. Although the In-
stitute of Medicine (IOM) determined 
that for the population at large a serum 
level of 20 ng/mL was adequate for 
bone health, some experts recommend 
a higher level of 30 ng/mL.19,20 This 
range can be achieved with chole-
calciferol therapy, usually 1,000 or  
2,000 units daily. For the older popu-
lation, the IOM suggests dosing lev-
els from 600 units to 800 units daily 
and states that up to 4,000 units daily 
is probably safe for almost all people. 

Vitamin D increases gut absorption 
of calcium, and the IOM suggests that 
men older than 70 years should ingest 
1,200 mg of elemental calcium daily, 
with up to 2,000 mg daily considered 
safe for most patients. Dairy products 
and fortified foods can supply most 
calcium needs, but supplements of 
calcium carbonate and calcium ci-
trate are available. There have been 
some recent reports that calcium sup-
plements may increase cardiovascu-
lar risk in women, but other studies 
in women have not confirmed this 
finding.21,22 All studies of modern os-

teoporosis therapy have included ad-
equate calcium and vitamin D as part 
of the therapeutic regimen.

Attention to fall prevention is an 
important component of reducing 
fracture risk.23 Patients’ vision should 
be corrected, and medications that af-
fect cognition or balance should be 
minimized. Patients can be instructed 
in home safety measures (eg, night-
lights, elimination of throw rugs, and 
loose extension cords, etc). Veterans 
should also be evaluated for assis-
tive devices to improve balance while 
walking and, in some cases, a home 
evaluation for adaptive equipment 
should be considered. Some evidence 
suggests that for women, exercise 
to improve lower body strength and 
balance may decrease fracture risk.24 
Thus, lifestyle counseling should in-
clude encouragement of weight-bear-
ing exercise. 

The 2 main types of osteoporo-
sis treatment are antiresorptive drugs, 
which decrease osteoclast activity, and 
anabolic drugs, which increase osteo-
blast activity. Most patients will be 
treated with antiresorptives, slowing 
bone resorption and allowing bone 
formation to “catch up.” Oral alendro-
nate and risedronate and intravenous 
(IV) zoledronic acid are approved by 
the FDA for osteoporosis in men. 

In the VHA, the most commonly 
used antiresorptive, generic alendro-
nate, is taken as a 70-mg tablet once 
weekly, on an empty stomach with 
a glass of water, while postponing 
ingestion of other medications and 
food/beverages for at least 30 minutes. 
After taking an oral bisphosphonate, 
patients should not lie down, thereby 
allowing the pill to be washed into the 
stomach. Remaining erect helps avoid 
esophageal irritation, a potential ad-
verse effect (AE). Patients with gastro-
esophageal reflux disease should have 
the condition under control before 
an oral bisphosphonate is started. Pa-
tients with esophageal motility disor-

Table 2. Evaluation of men at risk for osteoporsis18-24

History
Risk factors: Disorders 
and medications listed 
in algorithm (Figure 1)
Secondary causes of 
osteoporosis

Physical examination
Kyphosis, vertebral  
tenderness

Evidence for secondary 
causes of osteoporosis

Fall risk, frailty

Laboratory tests
Serum chemistries (including calcium  
and creatinine)

25-hydroxyvitamin D

Complete blood count

In specific cases
Serum/urine protein electrophoresis
Parathyroid hormone
Thyroid function tests, TSH
Testosterone, LH, FSH
Celiac antibodies

Imaging (in addition to DXA)

Spine x-rays or vertebral fracture  
assessment
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ders or Barrett’s esophagus should not 
receive oral bisphosphonates. There 
is a monthly alternative, risedronate 
150 mg, but it is not FDA-approved 
for male osteoporosis (although the 
35-mg dose of risedronate weekly is) 
and is more expensive (Table 3). For 
patients intolerant of oral bisphospho-
nates, IV zoledronic acid infusion (5 
mg intravenously over at least 15 min-
utes, once yearly) may be used. 

Adherence to therapy is impor-
tant, because patients must take 75% 
to 80% of prescribed doses to ensure 
decreased fracture risk.25 Even in the 
VHA persistence with osteoporosis 
therapy, which does not make the 
patient feel differently, is low.26 Most 
patients need treatment for at least 5 
years, so reinforcement of adherence 
to therapy is important.27 The ideal 
duration of therapy has not been es-
tablished in women, and there is even 
less information on treatment dura-
tion in men. A recent review provides 
some guidance on when to continue 
and when to stop bisphosphonate 
therapy.27 Although atrial fibrillation 
(AF) has been suggested as a poten-
tial AE of bisphosphonates, AF is 
probably not an AE of therapy.28 More 
important, osteonecrosis of the jaw, 
defined as exposed bone that does not 
heal, has been found in the mandible 
or maxilla in a small number of pa-
tients treated with bisphosphonates 
for osteoporosis.29 Men who have 

dental conditions that may require in-
vasive surgery should consider post-
poning bisphosphonate therapy until 
after they have recovered. Overall, 
good dental hygiene is encouraged for 
all patients on bisphosphonates.30

More recently, another potential AE 
is an atypical femoral fracture below 
the greater trochanter in the femur 
in patients who have usually taken 
bisphosphonates for > 7 years.31 The 
background incidence of these un-
usual fractures is not known, nor is 
it proven that bisphosphonates cause 
them. While more information is 
needed to understand atypical frac-
tures, for now, experts estimate that 
for every atypical fracture potentially 
caused by bisphosphonates, 30 to 100 
typical fractures are prevented.32

As previously stated, most experts 
continue to recommend that patients 
on bisphosphonate therapy be treated 
for 5 years. A repeat DXA, which 
should be done on the same densi-
tometer as the first evaluation, can 
be done at 2-year intervals to deter-
mine whether the patient is respond-
ing and help encourage the patient 
to continue therapy.26 Repeating a 
DXA earlier than 2 years is not rec-
ommended, because most densitom-
eters are unable to reliably detect the 
small changes in BMD in response 
to therapy. Good DXA practice re-
quires a substantial quality control 
program and special training for the 

DXA technologist. At 5 years, another 
DXA can be performed to help deter-
mine whether the patient can have a 
so-called drug holiday for 1 to up to 
2 years.27 

Despite the potential AEs, 
bisphosphonates decrease fracture 
risk. Interestingly, both IV and oral 
bisphosphonates have been shown to 
decrease overall mortality as well.33,34 
Several alternatives to oral bisphos-
phonates are available for patients 
who cannot tolerate oral bisphospho-
nates, for complicated patients, and 
for patients with AEs. Alternatives in-
clude IV zoledronic acid, subcutane-
ous (SC) denosumab, or teriparatide. 
PBM is developing a strategy to iden-
tify the place of these drugs in therapy 
and to ensure they are available to vet-
erans for whom an oral bisphospho-
nate is not an option. Complicated 
patients should be referred to an in-
ternist or specialist with expertise in 
osteoporosis, most often an endocri-
nologist, rheumatologist, geriatrician, 
or a general internist with a special in-
terest in osteoporosis. The VA Patient 
Care Services Office of Specialty Care 
has implemented an electronic con-
sultation mechanism to enable spe-
cialists to provide advice based on 
chart review, which can improve pa-
tient access and minimize travel costs. 

PLANS FOR NATIONAL 
SURVEILLANCE
The PBM Center for Medication Safety 
(VAMedSAFE) was established to im-
prove the safety of drug prescribing 
practices and medication administra-
tion for veterans receiving treatment 
in the VA health care system. As one 
of its many pharmacovigilance efforts, 
VAMedSAFE has developed a pilot 
Osteoporosis Registry, which uses ad-
ministrative data to identify veterans 
with prior fractures or veterans who 
are receiving medications that war-
rant evaluation for possible osteo-
porosis. In FY 2010, approximately 

Table 3. Annual cost of osteoporosis therapy in the VA

Drug Cost

SC teriparatide, 20 μg daily
SC denosumab, 60 mg twice yearly
IV zoledronic acid, 5 mg yearly
Oral risedronate, 150 mg monthly
Oral alendronate, 70 mg weekly
Vitamin D3 1,000, international units (UI) daily
Calcium carbonate, 500 mg elemental Ca daily
Vitamin D2 50,000, UI monthly

$6,136.00
$1,200.00

$761.00
$672.00
$20.00
$5.00
$3.00
$2.00

Source: PBM Service, Hunter Holmes McGuire VA Medical Center, December 2011.
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179,000 veterans were identified with 
a history of fracture, 115,000 had a 
diagnostic code for osteoporosis or 
osteopenia, 73,000 received oral glu-
cocorticoids for over 90 days, and 
30,000 received ADT therapy (Table 
1). Most likely, many men with other 
risk factors discussed previously have 
undiagnosed osteoporosis. In the fu-
ture, the VAMedSAFE program may 
be able to expand its surveillance to 
identify these men without a DXA 
scan or antiresorptive agent. Because 
administrative data have limitations 
in identifying non-VA care (includ-
ing hospice or nursing home care), 
its appropriate use would be to moni-
tor trends in population health only, 
rather than used as a benchmark.

CONCLUSION
The VHA’ s approach to male osteo-
porosis is based on case findings in 
high-risk populations, using a na-
tional administrative database registry. 
By emphasizing those men for whom 
the risk is highest and treatment ef-
ficacious based on level A evidence, 
the program approach prioritizes clin-
ical efficacy, safety, and thus, pharma-
cologic resources. The expectation is 
that the rates of treatment will rapidly 
increase in these veteran cohorts over 
the next 1 to 2 years. Additionally, the 
interactions between PCPs and clinical 
pharmacists, if proven successful, can 
be replicated in the private sector.  l
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