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Figure 2. The number of patients prescribed each agent for osteoporosis
in the cohort. Legend: The numbers of patients prescribed bisphosphonates,
estrogen and a selective estrogen receptor modulator, as well as other
agents for osteoporosis, each year in a cohort of 6293 osteoporosis patients
are illustrated with a dark gray line of diamonds, a gray line of triangles and
a light gray line of squares, respectively. The year 2000 contains 2 months,
and the year 2010 contains 10 months. The numbers of patients receiving
osteoporosis medications in each year are shown below the graph

increased before 2006 and since then has remained
approximately constant.

The EMRs of a total of 1987 patients with records of
ONIJ or inflammatory conditions of the jaw that were
possibly related to ONJ were manually reviewed, and
46 patients were confirmed to have ONJ.'8

The incidence proportion of confirmed ONJ in the
BP group increased approximately four-fold in 2009
and 2010, compared with the pre-2009 level. The
incidence proportion of confirmed ONJ in the non-
BP group remained low (Figure 3a). Both of the
incidence proportion of confirmed ONIJ cases and that
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of inflammatory conditions of the jaw increased after
2009; however, the increase in inflammatory
conditions of the jaw was not as high as that of con-
firmed cases (Figure 3b). This measure was therefore
not a good surrogate for confirmed ONJ in this study.

DISCUSSION

Risk communication efforts by pharmaceutical
manufacturers and academic associations began within
1 year after the package insert was revised in October
2006, and ONJ was increasingly reported to the
PMDA within 1 year. In our cohort, the incidence
proportion of ONJ, diagnosed according to standard-
ized criteria, increased in 2009 and in later years.
During this period, BPs were frequently prescribed,
and there were no increases in the use of alternative
agents, such as selective estrogen receptor modulators.

Physicians’ case reports regarding ONJ in 2003%° in
the USA led to revisions of package inserts in 2004 to
2005.7-25-26 In Japan, the pharmaceutical manufacturers
revised the package inserts for intravenous BPs in 2005
and for oral BPs in 2006 and 2007, but the revision was
delayed for 2 years after the revision in the USA. The
physicians’ case reports regarding ONJ were first
published in 2007, 4 years after their publication in the
USA; thus, the physicians’ reports in Japan did not
contribute to the increased suspicion of ONJ related to
BPs or to the revision of the package insert. Academic
associations were rather active in risk communication
in the later dissemination phase. Physicians and aca-
demic associations have been able to detect new safety
concerns for marketed drugs and to conduct epidemio-
logical studies effectively, and we should reconsider ac-
ademic associations, as well as the regulatory authority
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and pharmaceutical manufacturers, as resources for
monitoring and minimization of the risks of medicines
and for ensuring the accuracy of information.

We evaluated the impact of risk communications by
analyzing the prescriptions of medications for osteopo-
rosis and the incidence proportion of ONJ. The use of
BPs increased steadily, but the prescriptions for BPs
were not influenced by the risk communications in this
study. BPs are among the most established drug types
for the treatment of osteoporosis in postmenopausal
women,?” and the gradual increase in the use of BPs
over the periods, before and after the dissemination of
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the safety information, was reasonable considering the
risk—benefit balance. We could not determine whether
the physicians prescribed BPs after considering the
risk-benefit balance or simply did not receive the safety
information. Many confounding factors can influence
the prescription of BPs, such as the active participation
of academic associations or the perceptions of
physicians and patients toward adverse events. Physi-
cians might hesitate to change prescribing habits be-
cause of known obstacles, such as the lack of time
during outpatient care and the desire to maintain trust
in the physician—patient relationship.?8
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The rapid increase in the cases of ONJ that were
suspected adverse reactions to oral BPs reported to the
regulatory authority after the risk communications efforts
might indicate that the primary cause of the increase was
awareness of the disease because the increase was quite
sharp. The incidence proportion of ONJ in the BP group
increased in our cohort, although the increase occurred 3
years after the risk communications began. There would
have been few missed or misdiagnosed cases of ONJ in
our cohort because the cases were diagnosed based on
an extensive manual review of the EMRs, using
well-established criteria. There might have been other
causes for the increase in the incidence proportion of
ONJ in our cohort in addition to risk communication;
one possibility is the longer exposure to BPs®?° in the
cohort. Longer exposure and risk communication
occurred simultaneously; therefore, we could not distin-
guish the impact of risk communication from that of
longer exposure. There was a time difference between
the increase in the number of cases of ONJ reported in
the Drug Adverse Reactions Reporting System and the
increase in the incidence proportion of ONJ in the cohort.
The cases of ONJ reported to the Drug Adverse
Reactions Reporting System include past cases of ONJ:
cases that occurred before 2006 might be reported as
cases of ONJ after 2006. Moreover, the diagnosis of
ONJ is not standardized and might include other inflam-
matory conditions of the jaw. However, the number of
ONIJ patients in the cohort reflects the number of active
ONJ patients diagnosed in the hospital. The difference
between the recording and the diagnosis of ONJ most
likely resulted in the time difference.

Previous reviews have found it difficult to estimate
the average effect of risk communication on clinical
practice %1730 because of heterogeneity in the study
designs, analyses, outcome measurements, therapeutic
areas and types of communication. ONJ can be reduced
with preventive measures, including clinical oral exam-
inations and good oral hygiene.>!-3? Unfortunately, we
did not observe a decrease in the incidence proportion
of ONJ in our cohort during this study period, which
would have been the clinical outcome. Additional
appropriately designed research is warranted to under-
stand the effects of past communications strategies and
to estimate the impact of future communication.

The limitations of our study are described below.
First, factors other than safety information collected
in our study, such as pharmaceutical use, could have
simultaneously influenced the incidence proportion
of ONJ. Second, we did not consider the scale, the du-
ration or the content of the risk communication; it is
therefore not possible to evaluate the impact of each
risk communication material quantitatively. Third,
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the data on drug use and on the incidence proportion
of ONJ in Kyoto University Hospital were limited to
a single institution in Japan; thus, the generalizability
of the results cannot be assured. The much higher inci-
dence of ONJ in our study compared to the published
literature might be explained by the inclusion of nu-
merous steroid users, older patients and inpatients.
Moreover, the cohort study was subject to a referral
bias toward the selection of more severe cases, given
that our department is the lead institution for oral and
maxillofacial surgery in Kyoto City, as discussed in
our previous report.'® We could not account for BP ex-
posure that occurred before consultation at Kyoto Uni-
versity Hospital, which might have affected the
incidence proportion of ONJ. Finally, this study was
retrospective, using a database derived from the
EMRs, and the data were not as accurate and consis-
tent as they would have been in a prospective study.

CONCLUSION

The use of oral BPs increased in osteoporosis patients,
regardless of the safety notifications concerning ONJ
related to BPs. ONJ was increasingly diagnosed after
the dissemination of safety information about BP-
related ONJ using repetitive and mixed communica-
tion methods; the impact of these communications
materials was not clear. Our evaluation of the risk
communication materials suggests that appropriate
cooperation models involving the parties concerned
with pharmacovigilance should be planned for the dissem-
ination of safety information and for the delivery and
evaluation of new safety concerns with marketed drugs.
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