
Thiazolidinedione use and
the risk of fractures 

The recent commentary by Lorraine
Lipscombe1 gave the impression that
the 10-study meta-analysis by Loke and
colleagues yields a new finding that
there might be an association between
thiazolidinediones and an increased
risk of fractures in women.2 In fact, this
finding largely replicates an association
reported 2 years ago in the publication
of the results of ADOPT (A Diabetes
Outcome and Progression Trial).3

GlaxoSmithKline reported the
ADOPT findings to regulatory agencies
worldwide; in Canada, the company
also issued communications to both
health care professionals4 and the Can-
adian public5 regarding this informa-
tion. Working with Health Canada,
GlaxoSmithKline has updated the prod-
uct monograph for Avandia (rosiglita-
zone maleate) to include these data.  

Lipscombe stated that clinical drug
trials are often underpowered to detect
unanticipated and rare adverse events
and suggested that a standardized post-
marketing surveillance process is
needed.1 Rosiglitazone is the most stud-
ied oral agent for the treatment of dia-

betes, with many years of clinical trial
experience. As soon as the new safety
information was available, it was
promptly communicated to regulatory
agencies, quickly published and dir-
ectly communicated to physicians and
patients. As such, we submit that the
current system has worked well. Addi-
tionally, GlaxoSmithKline is making
significant efforts to investigate the ef-
fects of rosiglitazone on bone, includ-
ing adding bone-specific analyses to
several clinical studies to better under-
stand these observations about fracture
risk. Avandia remains a valuable tool in
the treatment of type 2 diabetes; its role
has been recognized and clarified in the
2008 revision of the Canadian clinical
practice guidelines for diabetes.6
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In their recent meta-analysis, Loke and
colleagues provided evidence that
long-term use of thiazolidinediones is
associated with a higher risk of frac-
tures among women but not men.1 Po-
tentially important clinical implica-
tions of this study may have been
missed because of the broadness of the
inclusion criteria (treatment groups in-
cluded any thiazolidinedione and con-
trol groups included any active com-
parator or placebo) and the absence of
subgroup analyses. 

When we reanalyzed the data re-
ported by Loke and colleagues on the
basis of the actual treatment used
(rosiglitazone or pioglitazone), we found
that patients with type 2 diabetes who
received rosiglitazone had a signifi-
cantly higher risk of fracture than those
in the control group (fixed-effects
pooled odds ratio [OR] 1.64, 95% confi-
dence interval [CI] 1.24–2.17, p < 0.001,
I2 = 21%), whereas no significant differ-
ence in fracture risk was found between
patients in the pioglitazone and control
groups (fixed-effects pooled OR 1.26,
95% CI 0.92–1.71, p = 0.15, I2 = 22%)
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Figure 1: Fixed-effects odds ratios of fracture with use of rosiglitazone. Note: CI = confidence interval.



(Figure 1, Figure 2). Indirect compari-
son between the 2 thiazolidinedione
treatment groups was not feasible be-
cause no common comparator existed.2

After within-study data stratification
on sex, it was possible to estimate a
pooled OR only for patients who re-
ceived pioglitazone (relevant data for
rosiglitazone were available from only
1 study). Women receiving pioglita-
zone demonstrated evidence of signifi-
cant fracture risk (fixed-effects pooled
OR 2.14, 95% CI 1.33–3.44, p = 0.02,
I2 = 13%); however, this finding did not
persist in a sensitivity analysis with a
random-effects model (pooled OR
2.00, 95% CI 0.86–4.66, p = 0.11) (Fig-
ure 3). As expected, men who received
pioglitazone did not demonstrate evi-
dence of a significantly higher fracture

risk than those in the control group
(fixed-effects pooled OR 0.84, 95% CI
0.53–1.34, p = 0.46, I2= 0%). 

In summary, pioglitazone use might
not be associated with increased frac-
ture risk in either women or men with
type 2 diabetes. This finding has both
clinical and research implications.
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Two of the authors respond:

Konstantinos Toulis and colleagues re-
analyzed some of the data we presented
in our meta-analysis1 and concluded
that pioglitazone use does not carry a
fracture risk (in contrast to the finding
for rosiglitazone). Their conclusion il-
lustrates the pitfalls of relying on post-
hoc subgroup analyses to ascertain the
effects of drugs. 

According to the Cochrane Hand-
book for Systematic Reviews of Inter-
ventions, the probability of false-

Letters

CMAJ • APRIL 14, 2009 • 180(8)
© 2009 Canadian Medical Association or its licensors

842

Study

No. events/no. patients

Treatment Control Odds ratio (95% CI)

Dormandy et al. 2005

Nissen et al. 2008

Seufert et al. 2008 (a)

Seufert et al. 2008 (b)

Overall

44/870

6/84

1/156

0/148

51/1258

23/905

0/93

1/159

1/145

25/1302

2.04 (1.22–3.41)

15.48 (0.86–279.18)

1.02 (0.06–16.44)

0.32 (0.01–8.03)

2.00 (0.86–4.66)

Odds ratio (95% CI)

0.001 0.1 1.0 10 1000

Favours 
treatment

Favours 
control

Figure 3: Random-effects odds ratios of fracture with use of pioglitazone among women. Note: CI = confidence interval.
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Figure 2: Fixed-effects odds ratios of fracture with use of pioglitazone. Note: CI = confidence interval.
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