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Evidence-based answer

A

	 Do inhaled steroids reduce 
bone mineral density and 	
increase fracture risk? 

	 	 no, except perhaps at high doses.
	 	 Inhaled corticosteroids (ICS) at low 
to medium doses (<1500 mcg beclometha-
sone hydrofluoroalkane per day) for asthma 
and chronic obstructive pulmonary dis-
ease (COPD) don’t increase the risk of sig-
nificant bone loss or fracture at 2 to 3 years 
follow-up (strength of recommendation 

[SOR]: A, systematic reviews and random-
ize controlled trials [RCTs]). Higher doses, 
however, may raise the risk of nontraumat-
ic fracture over 1 to 4 years of follow-up 	
(SOR: B, case control studies).

Experts recommend using the lowest 
effective dose to mitigate potential bone 
risks (SOR: C, expert consensus).

Evidence summary
A 2008 Cochrane review examined 7 RCTs com-
paring ICS with placebo in 1989 patients 30 to 
52 years of age with mild asthma or COPD. The 
reviewers found no evidence of increased bone 
turnover, decreased bone mineral density, or 
increased vertebral fracture in the ICS group 
compared with the placebo group at 2 to 3 years’ 
follow-up (odds ratio [OR] for fracture=1.87; 95% 
confidence interval [CI], 0.5-7.0).

Steroid doses ranged from 200 to 	
4000 mcg beclomethasone equivalent ICS 
per day.1 A 100-mcg beclomethasone equiv-
alent ICS dose is 50 mcg fluticasone, 80 mcg 
budesonide, or 200 mcg triamcinolone.2

A 2008 meta-analysis of 11 RCTs that ex-
amined a number of adverse effects of ICS 
in adult patients with COPD found 3 studies 
(8131 patients) that reported no significant 
increase in fracture risk at 36 months in the 
ICS group compared with the placebo group 
(OR=1.09; 95% CI, 0.89-1.33). Steroid doses 
ranged from 1000 to 2000 mcg beclometha-
sone equivalent ICS per day.3

Some studies suggest an association 
between dose and risk
A 2008 meta-analysis that included patients 

with COPD or asthma, average age 43 to 81 
years, showed no difference in fracture risk 
overall at 1 to 4 years’ follow-up (OR=1.02; 95% 
CI, 0.96-1.08). This analysis examined 4 RCTs, 6 
case-control studies, and 3 cohort studies.4

A subgroup analysis of patients taking 
higher-dose ICS (>1500 mcg beclomethasone 
equivalent ICS per day) that pooled data from 
case-control and cohort studies suggested an 
increased risk of fracture (OR=1.30; 95% CI, 
1.07-1.58).4

Investigators identified a possible dose-
dependent relationship in another meta-
analysis of 5 case-control studies (43,783 
cases, 259,936 controls).5 The meta-analysis 
included 4 of the studies examined in the pre-
viously discussed meta-analysis.4

The investigators found a relative risk of 
1.12 (95% CI, 1.0-1.26) for nonvertebral fracture 
for each 1000-mcg increase in beclomethasone 
equivalent ICS dose per day.5 Longer follow-up 
time wasn’t associated with greater fracture risk.

But the relationship isn’t clear
Although some non-RCT studies discussed 
here show that higher doses of steroids may 
lead to increased fracture risk, the strength 
of this association isn’t clear. The authors of 
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the Cochrane review and the meta-analyses 
point out that a significant number of con-
founding factors can put asthma and COPD 
patients at increased risk for fracture. They 
include age, smoking status, inactivity, and 
severity of underlying lung disease. The fact 
that different authors controlled differently 
for these factors introduced heterogeneity 
into the meta-analyses described here.1,3-5

Recommendations
Guidelines for the Diagnosis and Manage-

ment of Asthma from the National Heart, 
Lung, and Blood Institute state that “most 
benefit is achieved with relatively low doses 
of ICS, whereas the risk of adverse effects in-
creases with dose. ... ICS use may be associat-
ed with a dose-dependent reduction in bone 
mineral content, although low or medium 
doses appear to have no major adverse effect. 
Elderly patients may be more at risk due to 
preexisting osteoporosis, changes in estrogen 
levels that affect calcium utilization, and a 
sedentary lifestyle.”6	              	              JFP
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Family Medicine Opportunities

North & South Carolina
BC/BE Family Medicine physicians needed for our expanding 	
network of existing and new traditional and out-patient only 
Family Medicine practices and Urgent Care facilities covering 	
the Carolinas. Carolinas HealthCare System owns, leases, 	
or manages 32 hospitals, and employs more than 1,750 	
physicians who practice in more than 600 locations. With so many 
great facilities, we are sure to have an opportunity that will fit your 
needs. Temporary assignments also available. For more informa-
tion on specific locations, please see the contact information below. 

Join our extraordinary team today!
To discover more, visit our website: 

www.carolinashealthcare.org/careers/physicians 
or contact: Michele Rocco, Physician Services: 

michele.rocco@carolinashealthcare.org 
or call: (800) 847-5084; Fax: (704) 355-5033

We are seeking additional board 
certified/board eligible physicians to join 
our thriving family practice group. Orono 
Family Medicine is one of seven primary care 
practices operated by Eastern Maine Medical 
Center. We have achieved level III Patient 
Centered Medical Home designation. Our 
skilled office staff and providers work as an 
integrated team to provide our patients with 
a full spectrum of family care. We work collaboratively to provide 
care at the University of Maine Cutler Health Center as well as in our 
practice. We offer a supportive, collegial atmosphere, modern office 
space, EMR, and reasonable call schedule. No Emergency Department 
coverage is required. Interest in improving patient care outcomes 
through the use of data and evidenced based medicine required. 

Bangor is an award-winning small city offering easy access to Maine’s 
spectacular coast, lakes, and mountains. Schools rank among New 
England’s best. The flagship campus of the University of Maine is 
located in neighboring Orono. Bangor is the regional hub for 
medicine, the arts, and commerce. Bangor International Airport 
offers direct and one-stop service to most major destinations.
For confidential consideration, please contact:
Ann Homola
phone 207-973-7444
e-mail emmccvs@emh.org
www.emmc.org
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