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Comment on: Paradoxically protective effect of
glucocorticoids on bone mass and fragility
fracture in a large cohort: a cross-sectional study

Dear Epitor, We read with interest the report by Bukhari
et al. [1], entitled: ‘Paradoxically protective effect of glu-
cocorticoids on bone mass and fragility fracture in a
large cohort: a cross-sectional study’. This single-centre
study compared patients with and without glucocorti-
coid (GC) treatment who were referred for DXA. The
authors conclude that current GC use, compared with
never-use, was associated with higher bone mineral
density (BMD) and fewer fractures, and thus results do
not support the notion that GCs are detrimental to bone.

The concluding statements by the authors are con-
troversial, because the vast majority of preclinical
models, trials and observational studies show that GC
treatment results in increased fracture risk by a multi-
tude of mechanisms, including BMD loss [2-4]. In our
opinion, the unexpected outcomes found by Bukhari
et al. [1] are likely to be attributable to the use of a
cross-sectional study design, which does not assess
temporality and is subject to substantial bias.
Although the authors briefly mention the potential for
selection bias, we believe the mechanisms that might
have led to the perceived protective effects of GCs
deserve greater attention.

First, GC exposure is likely to influence the likeli-
hood of, and serve as the rationale for, receiving a
DXA scan. In contrast, non-GC users typically are re-
ferred for DXA because they present with classic oste-
oporosis risk factors (e.g. older age, prior fracture,
multiple fracture risk factors or recent height loss).
Thus, DXA scan is a downstream consequence (effect)
of both GC exposure and fractures (Fig. 1). Selection
bias arises owing to conditioning on this common ef-
fect in a cross-sectional study [5]. Given that control
patients must have had a DXA scan, a patient with a
DXA scan but without GC exposure is more likely to
have another cause for referral, such as a prior osteo-
porotic fracture. GC exposure and fractures are there-
fore inversely related, and the association between
GC use and lower risk of fractures is not likely to be a
causal relationship, but selection bias.

Second, exacerbating this selection bias further,
patients on GCs with a prior fracture are recommended
to initiate therapy to prevent fractures without a DXA
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scan [6]. Many guidelines do not recommend DXA scans
for these patients because they are already at high frac-
ture risk regardless of their BMD and because BMD is
less correlated with fracture risk among patients on GC
therapy than for primary osteoporosis [3]. Patients with
GC use and prior fractures are therefore even less likely
to undergo a DXA scan than other patients.

Furthermore, the detrimental effects of chronic GC
use on bone health are often overlooked in clinical
practice, particularly when a patient has many other
competing co-morbidities and issues [7]. Patients on
GC therapy who are referred to have a DXA scan (and
are inherently less likely to have fractures, as dis-
cussed above) might have higher-quality care and bet-
ter general health than those who are never referred.
Indeed, patients under specialty care by a rheumatol-
ogist are twice as likely to be referred for a DXA scan
within 6 months of chronic GC treatment (as recom-
mended by the ACR guidelines [8]) vs patients with
similar characteristics who are under the care of gen-
eral practitioners [7]. Likewise, patients at a high risk
for fracture with less urgent need for GC therapy (e.g.
RA managed with DMARDSs) might be less likely to re-
ceive GCs owing to their known effects on bone.
These selection biases could contribute further to the
GC group being inherently healthier and at a lower
risk for both fracture and low BMD than other patients
referred for DXA.

Third and finally, the authors hypothesize that sup-
pression of inflammation might counteract the inflamma-
tory cytokine-driven rapid bone loss in inflammatory
diseases. However, given that no data are available on
GC dose, start date or duration of use, the DXA referral
might have occurred near the initiation of GC treatment,
because it serves as a clinical guidance for necessity of
bone-protective medication. In this case, those with
GCs might be referred for a DXA scan as a preventative
measure, and DXA results would not provide any infor-
mation on the negative (or beneficial) effects of GC use
on BMD and bone quality.

Even a longitudinal study design with statistical ad-
justment might not be able to correct for the selection
biases inherent in observational studies examining po-
tential protective effects of GCs on bone. Fortunately, a
randomized controlled trial is underway to examine the
effects of low-dose prednisone on outcomes in patients
with RA, including BMD changes (NCT02585258).

To conclude, although the study includes a large
population and use of a detailed patient questionnaire
with fracture risk factor information, we believe the
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Fic. 1 Directed acyclic graph illustrating potential for selection bias

Glucocorticoid
Use

Inversely related due
fo conditioning on
common effect in

cross-sectional

study
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contradictory findings are attributable more to crucial
limitations in the study design and inherent selection
bias than a causal relationship.
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