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Prevention of glucocorticoid-induced osteoporosis: 
a re-audit of dual-energy x-ray absorptiometry scan access 
and management guideline compliance

Since inflammation plays a key role across the 
spectrum of rheumatologic diseases, gluco-
corticoids are commonly used in patients with 
rheumatic symptoms. Approximately 75 million 
people in Europe, the USA and Japan suffer from 
osteoporosis [1], and glucocorticoid treatment 
accounted for more than half of the cases of osteo-
porosis identified in young people in one study [2]. 
The prevalence of the use of glucocorticoids in 
a community-based population was noted to be 
approximately 0.5–0.9% [3,4]. To reduce this risk 
of iatrogenic osteoporosis, guidelines were devel-
oped jointly by the Royal College of Physicians 
of London, the Bone and Tooth Society and the 
National Osteoporosis Society and were pub-
lished in December 2002 [5]. As per these guide-
lines, osteoprotection should be offered to those 
who are above the age of 65 years or have previous 
fragility fractures (without the requirement for 
BMD measurement). For the under 65s, man-
agement is based on dual-energy x-ray absorpti-
ometry (DEXA) scan measurements; treatment 
should be offered if BMD T-score is less than or 
equal to -1.5, and a repeat BMD measurement is 
suggested for those with a BMD T-score of more 
than -1.5. Many studies show that the majority 
of patients treated with steroids do not receive 
appropriate treatment to prevent bone loss [3,6].

We sought to investigate the compliance 
to international guidelines for management 
of glucocorticoid-induced osteoporosis (GIO) 
and to improve our clinical practice by raising 
the awareness of osteoporosis prophylaxis by 
conducting an audit in corticosteroid-treated 
patients in our regional rheumatology center. 
We also tried to elucidate whether limited access 
to DEXA scanning makes any difference in the 
management of patients taking chronic corti-
costeroids, as availability of DEXA scanning is 
very limited to public patients in the Waterford 
Regional Hospital catchment area. In 2004, we 
undertook an audit with the aforementioned 
objectives. This revealed poor adherence to the 
guidelines and problems highlighted were lack 
of awareness and no access to DEXA scanning. 
Staff awareness was increased by local presen-
tations and arrangements were made to have, 
at least, limited access to DEXA. In 2009, we 
undertook a similar audit in order to establish 
what improvements in care had occurred in the 
intervening 4 years.

Methods 
We conducted an 8-week prospective sur-
vey of all clinical notes of patients attending 
our regional rheumatology outpatient clinics. 

Aim: To evaluate the current use of bone densitometry and agents to prevent glucocorticoid-induced 
osteoporosis. In 2004 we undertook a similar audit which showed poor adherence, and problems highlighted 
during that audit were lack of awareness and no access to public dual-energy x-ray absorptiometry (DEXA) 
facilities. Staff awareness was increased by local presentations and arrangements were made to have access 
to DEXA scans. This 2009 re-audit was carried out in order to establish what improvements in care had occurred 
in the intervening 4 years. Methods: A chart review was conducted for all patients seen in rheumatology 
outpatient departments, for a period of 8 weeks. Patients, prescribed any individual dose of glucocorticoids 
for more than 3 months, were identified and their medical records were audited. Results: Only 3.58% of 
patients were identified taking glucocorticoids for more than 3 months, versus 6% in 2004. In the over 65 years 
age group, none had a DEXA scan and 95% were on appropriate prophylaxis, versus 67% in 2004. In the 
under 65 years group, none had a pathological fracture history; only 38% of patients had a DEXA scan and 
were on appropriate treatment, versus none in 2004. Only 29.4% of patients were prescribed steroids for 
inflammatory joint disease, versus 61.7% in 2004. Overall, 74% of patients were appropriately managed as 
per recommended guidelines versus only 26% in 2004. Conclusion: A major improvement was noted in the 
management of glucocorticoid-induced osteoporosis; however, service deficiencies tend to persist.
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Patients on any strength of glucocorticoids for 
3 months or less were identified, and their medi-
cal records were audited for demographic data, 
dose and duration of steroid usage, diagnosis, 
any fragility fractures, any DEXA scan orga-
nized and whether any prophylaxis against GIO 
was prescribed. The information regarding the 
prevalence of pathological fractures was based on 
the review of medical records and patient’s self-
report. Serum 25(OH)-vitamin D levels were 
not measured as a part of this audit. All such 
patients were regularly advised to take adequate 
amounts of calcium (at least 1200 mg per day) 
and vitamin D (800–1000 IU per day), and this 
supplementation was not based on vitamin D 
biochemical assay. Patients receiving short 
courses (<3 months duration) of glucocorticoids 
were not included in this study. This audit was 
carried out on consecutive patients who attended 
our regional general rheumatology clinics over 
2 months, from May to the end of June 2009. 
Study patients ranged in age from 20 to 79 years 
with a mean of 62 years (±11.5); 64% of the 
cohort was female. The study was conducted 
in adherence with the Declaration of Helsinki 
and International Committee on Harmonization 
good clinical practices. Findings were compared 
with the results of the previous audit. The audit 
was not designed to assess the quality of guide-
lines but the performance of our rheumatology 
unit according to these guidelines.

Results
A significant change was noted in the pattern 
of bone mass measurement and use of bone-
protective medications between 2004 and 2009 
among rheumatology patients receiving con-
tinuous glucocorticoid therapy for more than 
90 days. Overall, 949 patients were reviewed 
during the audit period (2009); only 3.58% 
(n = 34) were identified taking glucocorticoids 
for more than 3 months, versus 6% in 2004. 
A total of 62% (n = 21) were 65 years of age 
or older. The guidelines recommend that these 
patients should be prescribed osteoprotection 
and BMD measurement is not required for this 
particular group of patients. None of the patients 
in our cohort (≥65 years of age) had a DEXA 
scan and 95% were on appropriate prophylaxis 
(calcium [at least 1200 mg per day], vitamin D 
[at least 800 IU per day] and bisphosphonates), 
versus 67% in 2004. 

A total of 38% of the whole cohort (n = 13) 
were under the age of 65 years and the guide-
lines suggest treating such patients depending on 
their BMD measurements. None of these patients 

had any known pathological fractures; however, 
only 38% (five out of 13) of such patients had a 
DEXA scan and were on appropriate treatment, 
versus none in 2004. Out of those 62% (eight 
out of 13) of patients who had no BMD measure-
ment, 75% (n = 6) were on pharmacological pro-
phylaxis against GIO (calcium, vitamin D and 
bisphosphonates) and the rest were not prescribed 
any prophylaxis. None of the young patients were 
assessed for gonadal dysfunction. Overall, 74% 
(25 out of 34; 20 patients in the >65 years age 
group and five in the <65 years of age group) of 
patients were properly managed as per recom-
mended guidelines versus only 26% (12 out of 
47; all were aged ≥65 years) in 2004. Table 1 sum-
marizes these results. There was no documenta-
tion in medical records of any contraindication to 
bisphosphonates among those patients who were 
not prescribed medications to prevent bone loss. 
Table 2 shows the underlying diseases for which 
glucocorticoids were prescribed. An interest-
ing observation was made that, overall, only 
29.4% of the patients were prescribed steroids 
for inflammatory joint disease, versus 61.7% in 
2004 (p = 0.005), revealing a significant drop in 
the trend to prescribe long-term glucocorticoids 
for inflammatory joint diseases. 

Discussion
Since their discovery in 1949, the glucocorticoids 
are among the most widely prescribed drugs for 
the management of several inflammatory condi-
tions. It is well documented that glucocorticoids 
have potent anti-inflammatory and immuno-
modulatory properties. There is a major concern 
that beneficial effects of glucocorticoids are over-
shadowed by the several predictable and serious 
complications. The most important of all these 
is GIO, due to its association with significant 
morbidity, mortality and socioeconomic impact. 
Glucocorticoids are used in approximately 0.5–
0.9% of the population at any given time and 
fractures may occur in 30–50% of the patients 
on chronic glucocorticoid treatment [7]. A recent 
meta-analysis of prior corticosteroid use and frac-
ture risk indicated that the risk of all fractures is 
substantially greater in GIO than in postmeno-
pausal osteoporosis [8]. An extensive survey of 
general practice in the UK revealed that only 
14% of patients taking oral steroids had received 
any treatment to prevent or treat osteoporosis [3]. 
Owing to concerns over the risks associated with 
long-term glucocorticoid use, its use is gener-
ally advisable as a short-term rescue therapy, or 
as a bridging therapy for different DMARDs. 
Glucocorticoids have a biphasic effect on bone, 
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initially stimulating bone resorption, leading to 
a large decrease in BMD; and then, after long-
term continued use, suppressing the bone forma-
tion, leading to a smaller decrease in BMD [9]. 
Hence, the most rapid bone loss occurs in the 
first 6–12 months of systemic glucocorticoid 
therapy, but bone loss continues at a slower pace 
with more prolonged therapy.

Densitometric measurement of bone mass 
remains central not only in diagnosing osteopo-
rosis, but also in determining a fracture risk. Low 
BMD is associated with all types of fractures. 
DEXA is the common and most readily available 
method to measure bone density and is considered 
as the gold standard for diagnosing osteoporosis. 
Other techniques include quantitative computed 
tomography and ultrasonography. Recently the 
National Osteoporosis Foundation [101] released 
its updated guidelines on therapy for osteopenia 
and osteoporosis, and this information is based on 
the long-awaited WHO algorithm Fracture Risk 
Assessment Tool (FRAX®) [102]. This algorithm 
estimates the likelihood for a person to have a 
major fracture over a period of 10 years. This will 
considerably change the way we evaluate and treat 
patients, both men and women, who may be at 
risk for fractures from osteopenia or osteoporosis. 
This tool takes into account more than just the 
BMD; it looks at current age, gender, ethnicity, 
family history and personal history of fracture, 

femoral neck bone density, BMI, long-term use 
of glucocorticoids, intake of more than 3 units of 
alcohol a day, current smoking, disorders associ-
ated with secondary osteoporosis and rheumatoid 
arthritis. The FRAX will not replace the tradi-
tional bone density scan; rather, it integrates the 
weight of clinical risk factors for fracture with 
or without information on BMD. Hence, when 
used in conjunction with BMD measurements, it 
could change the recommendations the physician 
makes about whether a patient should require 
therapy for osteopenia or osteoporosis. Adding 
this risk assessment tool into the DEXA software 
will greatly increase the likelihood that need for 
therapy is properly evaluated. 

It is important to highlight that vertebral 
fractures are the most common of all osteopo-
rotic fractures [10], and studies have shown that 
asymptomatic vertebral fractures are common in 
patients receiving long-term glucocorticoids [11]. 
In the context of prophylaxis against GIO, their 
detection significantly changes the threshold of 
pharmacological intervention in such patients. 
Anteroposterior and lateral views of the thoracic 
and lumbar spine are the most important views 
for the assessment of osteoporotic deformity. 
Moreover, new techniques have been developed 
to assess vertebral fractures on DEXA images, 
which are known as ‘instant vertebral assess-
ment’ (IVA) or ‘vertebral fracture assessment’ 

Table 1. Changing patterns in prescribing glucocorticoids in two age groups, from 2004 to 2009.

2004 (% of total patients) 2009 (% of total patients) p-value

Total number of patients on chronic glucocorticoids 6 (n = 47) 3.58 (n = 34)

Patients aged ≥65 years 38 (n = 18) 62 (n = 21)

≥65 years of age, on appropriate treatment 67 (n = 12) 95 (n = 20) 0.018

≥65 years of age, had DEXA scan None None

Patients aged <65 years 62 (n = 29) 38 (n = 13)

<65 years of age, had DEXA scan None 38 (n = 5)

<65 years of age, had no DEXA scan, even though 
on osteoprotection

41 (n = 12) 46 (n = 6) 0.773

<65 years of age, having any low fragility fractures None None

Overall, on appropriate management as per guidelines 26 (n = 12) 74 (n = 25) <0.000
DEXA: Dual-energy x-ray absorptiometry.

Table 2. Medical conditions for which glucocorticoids were prescribed.

Disorder 2004 (% of total patients) 2009 (% of total patients)

Rheumatoid arthritis/seronegative 
arthritis 

62 (n = 29) 29 (n = 10)

Polymyalgia rheumatica/giant 
cell arteritis

32 (n = 15) 50 (n = 17)

Myositis 2 (n = 1) 6 (n = 2)

Systemic lupus erythematosus 4 (n = 2) 12 (n = 4)

Adult still disease 0 3 (n = 1)
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(VFA). For the identification of patients with 
fracture, visual assessment of such DEXA scan 
images had 100% sensitivity and specificity [12]. 
Hence, with their low radiation and good preci-
sion, IVA/VFA could be utilized as a prescreen-
ing tool during the DEXA assessment, and if 
positive, these fractures should be confirmed by 
x-rays of the thoracic and lumbar spine. 

We present an audit on osteoporosis pro-
phylaxis in a typical population of rheumatol-
ogy patients. This audit originally (in 2004) 
highlighted a variety of potential problems, 
including awareness issues and service defi-
ciencies as there was no access to DEXA scan. 
A variety of measures were discussed to raise 
the awareness of this potentially treatable 
complication. Local medical and nursing staff 
were informed of the results, and the results 
were also presented at the annual meeting of 
the Irish Society of Rheumatology in 2004. 
By re-auditing in 2009, we have found that 
there has been a major improvement regard-
ing the awareness of guidelines especially for 
patients over 65 years of age. The Royal College 
of Physicians guidelines also suggest that all 
patients at risk of osteoporosis who are under 
the age of 65 years should have a DEXA scan. 
In 2004, there was no public access to DEXA 
scan facilities and, not surprisingly, none of 
the patients under the age of 65 years were 
appropriately treated according to the guide-
lines. This led to new arrangements to provide 
access to DEXA facilities, but unfortunately 
this remained limited. In 2009, our re-audit 
reveals that we are still quite far from achieving 
the standard, and a major hindrance remains 
the lack of open access to DEXA scan. It has 
already been shown that access to bone densi-
tometry does affect the medical practitioner’s 
decision to prescribe osteoporosis treatment in 
high-risk steroid users [13]. Continuing defi-
ciencies in the resources available pose a sig-
nificant risk towards effective care for patients 
on long-term glucocorticoids. 

In our audit, we noted a significant drop in 
the intervening 4 years of prescribing mainte-
nance steroids for inflammatory joint diseases. 
A plausible explanation could be the availability 
of next-generation DMARDs – biologic agents, 
such as TNF inhibitors, costimulatory modu-
lators, B-cell depletion therapies and anti-IL-6 
therapy. In contrast to previous studies, it was 
reassuring that in our cohort there was quite 
a low percentage of patients on oral cortico-
steroids, even though we included all patients 
who were on oral corticosteroids regardless of 

the strength. A 2002 regional audit in the UK 
showed that 13.3% of their patients were tak-
ing oral corticosteroids, when patients using over 
7.5 mg of corticosteroids were recorded [14]. In 
Ireland, a recent audit in 2007 showed that 7% 
of patients were using chronic glucocorticoids, 
when patients taking at least 5 mg of glucocor-
ticoids were audited [15]. There are limitations to 
this study. For example, the audit was carried out 
over a short period of time, involving only a few 
patients taking corticosteroids. Moreover, full 
data collection detailing additional risk factors 
(besides being on corticosteroids) for osteoporo-
sis was not performed. However, these notable 
limitations were never meant to be the focus of 
this audit. Rather, we wanted to gain a snapshot 
of the compliance to international guidelines 
for the management of corticosteroid-induced 
osteoporosis, and also by closing the audit loop, 
we attempted to establish what improvements 
in care had occurred in the intervening years. 
In an attempt to minimize the selection bias, 
we recruited all consecutive patients reviewed 
during the audit period. 

Conclusion
The results of this re-audit reveal that in the 
intervening 4 years there has been a major 
improvement regarding the awareness of guide-
lines, especially for the over 65 years of age group. 
For patients under the age of 65 years, the guide-
lines recommend BMD measurement and then 
treating or rescanning accordingly. As DEXA 
scan availability is limited in our regional cen-
ter, we are uncertain whether we are overtreat-
ing those patients who are on osteoprotection 
or undertreating those who are not prescribed 
with osteoporosis prophylaxis. Therefore, we 
conclude that in our regional center, limited 
access to DEXA facilities continues to hamper 
effective management of GIO. To follow these 
guidelines, rheumatologists and other specialists 
prescribing glucocorticoids should have better 
access to DEXA facilities. 

Future perspective
Appropriate management of GIO requires 
either revision of existing guidelines to abolish 
the need for DEXA or better access to DEXA 
facilities. Testosterone replacement therapy has 
been shown in small studies to improve spinal 
BMD in patients on chronic corticosteroids; 
however, further evidence is required. It is hoped 
that newly approved and investigational agents, 
such as once-yearly zoledronic acid (a bisphos-
phonate), teriparatide injections (a parathyroid 
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hormone drug) and 6-monthly denosumab (a 
fully human monoclonal antibody to the RANK 
ligand) would help clinicians in the management 
of patients with GIO, which remains vital given 
the commonness of glucocorticoid use and its 
associated morbidity and mortality. Patient and 
primary care physician education is imperative 
to achieve the uphill task of implementing and 
adhering to evidence-based guidelines.
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Executive summary

 � Glucocorticoids are the most common cause of secondary osteoporosis and different guidelines are available for its prevention.
 � We investigated the appropriate management of glucocorticoid-induced osteoporosis against international recommendations (by the 

Royal College of Physicians of London).
 � We closed the audit loop by re-auditing patients on chronic glucocorticoids.
 � Overall, 74% of patients had appropriate management as per guidelines versus 26% in 2004 (p < 0.0001).
 � Service deficiencies persist, and despite the availability of international recommendations, adherence to guidelines for managing 

glucocorticoid-induced osteoporosis remains suboptimal.
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