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Dear Editor,
The study by Tadrous et al. [1] identified zoledronic acid as
the bisphosphonate with the “highest probability gastrointes-
tinal (GI) adverse events (91 %) and nausea (70 %).” Many
clinicians will have been surprised at this finding. First, in
contrast to the established mechanisms of upper GI AE fol-
lowing oral preparation of bisphosphonates, there are no
known mechanisms explaining GI AEs including nausea
when bisphosphonates are administered in IV regimens. Of
course, an acute face reaction is not uncommon after zoledro-
nic acid infusion, especially after the first administration and
more rarely after the next infusion and this could be accom-
panied in some cases by stomach upset and nausea. This could
have been explored, had the authors included the acute face
reaction in their analysis. Second, the frequency of events
reported in Table 2 does not seem internally coherent. For

alendronate, 54 % reportedly experienced esophageal AEs
and 29 % nausea, yet there was no discontinuation of
alendronate due to GI adverse events and the total probability
of any GI events was stated as 1 %. For zoledronic acid, the
authors state that there was no reporting of specific outcomes
such as upper GI events or esophageal events, yet cite a
probability of any GI event of more than 90 % with discon-
tinuation in 14 %. At any rate, we are left with the impression
that the included studies had extreme heterogeneity in their
reporting of adverse events and that this may have led to a
biased estimate favouring older studies. As a test of this, the
authors could have compared the total AE event rate between
the placebo groups in the trials. An unforeseen consequence of
the conclusions of the study could be a shift away from
zoledronic acid, which is now available as a cheaper generic
preparation in many countries, to denosumab which remains
on patent. Pending a more transparent and robust analysis, we
are not persuaded that GI adverse events are more likely with
zoledronic acid than with oral bisphosphonates. In reference
to adherence, it is surprising the way the authors interpreted
their findings when they concluded that annual administration
of zoledronic acid may not improve adherence.
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