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Abstract (J Korean Assoc Oral Maxillofac Surg 2013;39:9-13)

Objectives: Bisphosphonates (BP) are widely used in medicine for inhibiting bone resorption; however bisphosphonate-related osteonecrosis of the jaw
(BRONYJ) is a major side effect of BP. To date, there have been no specific reports on the incidence of BRONJ among Koreans. This study investigated the
preliminary results from a nationwide survey of BRONJ in the Departments of Oral and Maxillofacial Surgery (OMFS) at individual training hospitals.
Materials and Methods: A total of 15 OMFS departments (10 from dental schools, 4 from medical schools, and 1 from a dental hospital)
participated in a multi-centric survey. This study assessed every BRONJ case diagnosed between January 2010 and December 2010. The patient age
and BP type were evaluated.

Results: A total of 254 BRONJ cases were collected. The majority of BRONJ cases were associated with oral BP therapy, while 21.8% of the
cases were associated with intravenous administration. Alendronate was the drug most frequently related to BRONJ (59.2% of cases), followed by
risedronate (14.3%) and zolendronate (17.0%). The average age of BRONIJ patients was 70.0+10.1 years, with a range of 38-88 years of age. With the
number of BP patients in Korea reported to be around 600,000 in 2008, the estimated incidence of BRONI is at least 0.04% or 1 per 2,300 BP patients.
Conclusion: The results suggest that the estimated incidence of BRONJ in Korea is higher than the incidence of other countries. Future prospective

studies should be carried out to investigate the exact epidemiological characteristics of BRONJ in Korea.
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|. Introduction

The injection of relatively high doses of bisphosphonate
(BP) into malignant tumor patients is known to increase
the incidence of bisphosphonate-related osteonecrosis of
the jaw (BRONIJ), whereas the injection of BP in as much
as the amount used to treat osteoporosis hardly causes
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BRONIJ. Though the results of many multicentric surveys
have been reported from Japan', Germany’, and Italy’, there
is no accurate report in Korea. To minimize the various
pains and inconvenience of BRONJ patients, both treatment
and conditions of the disease are important. Therefore, to
provide basic data on BRONJ for many clinicians, Korean
Association of Oral and Maxillofacial Surgeons (KAOMS)
conducted a multicentric survey in 2010 so as to identify the
nationwide incidence of BRONJ.

Il. Materials and Methods

In September 2010, the Director’s Committee of KAOMS
decided to start the nationwide survey in 2010 (the 4th
President-elect: Kyung-Wook Kim). In October 2010,
the BRONJ chart was sent to the director of each training
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hospital; in April 2011, the preliminary result was recorded
by collecting the basic data of patients. The age and BP
medicine type of BRONJ patients who visited and received
diagnosis in each training hospital were surveyed first.

BRONI is defined as the condition wherein 1) the maxillary
bone (jaw bone) is exposed but not treated for more than 8
weeks regardless of proper treatment, 2) the patient had taken
- or is taking - BP, and 3) the patient did not receive radiation
therapy in the maxillary area’. As shown in the attached Table
1, the name of patients’ medicine was surveyed accurately.

[ll. Results

1. Participating institutions

At least 10 Oral and Maxillofacial Surgery (OMFS)
departments of dental schools, 4 OMFS of medical schools,
and 1 OMFS of a dental hospital participated in the

nationwide survey to collect BRONJ patients’ data.

1) Departments of Oral and Maxillofacial Surgery of
Dental Schools (in alphabetical order)
Chonbuk National University
Chonnam National University
Chosun University
Dankook University
Gangneung-Wonju National University
Kyung Hee University
Kyungpook National University
Pusan National University

Seoul National University

Wonkwang University

2) Departments of Oral and Maxillofacial Surgery of
Medical Schools (in alphabetical order)
Ajou University
Catholic University of Daegu
Gachon University Gil Medical Center
Hallym University Kangdong Sacred Heart Hospital

3) Department of Oral and Maxillofacial Surgery of a
Dental Hospital
Sun Dental Hospital

2. Patients

A total of 254 patients were diagnosed with BRONIJ in
2010 at the 14 aforesaid institutions. The average age was
70.0=10.1 (38-88 years old) (Fig. 1), with 78.7% receiving
BP orally and 21.3% receiving BP through intravenous
injection. Alendronate was the most popular drug related to
BRONJ, followed by zolendronate.(Fig. 2)

IV. Discussion

BP is very effective in curbing the spread of osteoporosis
and malignant bone tumor. In Korea, BP accounts for 85%
of osteoporosis medicines; the most popular products are
alendronate and risedronate’. Korea is estimated to suffer

socioeconomic loss of 1.50 trillion won yearly due to the

Table 1. Various kinds of bisphosphonates (BPs) according to the official name of BP

Ingredient Medicine

Alendromate 0 Fosamax o0 Daewoong Alendronate O Marend
0 Maxambil 0 Bonaid O Bisbon 0 Alend
O Alenmax 0 Alenbon O Alrond O Alendro
O Alendros O Alenmax O Allentop O Alenfos
O Alonate O Alont O Aidbone 0 Ginodron
O Tevanate 0 Posarend O Posaronin O Fosalon
0 Fosaqueen

Zoledronic acid O Aclasta Injection O Zometa Injection

Pamidronate 0 Panorin Injection 0 Pamidronate

Risedronate 0O Remabone O Resenel O Actonel 0 Daewon Resedronate
0 Ridroqun o Ridbon O Riseto O Risnel
O Richbone O Bontonel O Actoril 0 Osnel
0 Ostol 0 Ostron O Kantonel 0 Hudron
O Hutecs O Risedronate

Etidronate O Dinol 0 Osteum

Ibandronate O Bonviva
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Age distribution of the patients
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Fig. 1. Age distribution of bisphosphonate-related osteonecrosis
of the jaw patients.
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treatment of osteoporosis fracture’. Therefore, considering
the fact that the sales of all BP products in 2008 were pegged
at 114.2 billion won, the socioeconomic profit of medication
apparently outweighs the loss. Nonetheless, the long-term
administration of BP reportedly caused BRONJ; since the
first case reported by Marx’ in 2003, many clinical and basic
research studies have been conducted. In Korea, since the first
case report in the oral and maxillofacial area in 2009°, each
school has accumulated case series’"'. Recently, the Japan
Association of Oral and Maxillofacial Surgeons reported to
the Journal of Oral and Maxillofacial Surgery in 2011 that it
collected statistics of 248 training hospitals in Japan covering
568 cases'.

With respect to foreign cases, 11 Departments of Oral
and Maxillofacial Surgery in Europe collected statistics
of 470 cases during 4 years and 4 months (2004-2008)*;
8 Departments of Oral and Maxillofacial Surgery in Italy
reported statistics of 672 cases during 4 years and 5 months
(2004-2008)’. Considering the fact that some institutions and
training hospitals in the country did not participate in this
study, the number of actual cases may be much more than the
aforesaid 253 cases. The number of collected cases in Korea
is far greater than the number of cases in foreign countries.

According to the research of Hoff et al."” as one of the most
comprehensive BRONJ research studies on cancer patients
so far, 2.4% of multiple myeloma patients and 1.2% of breast
cancer patients who received intravenous BP had BRONJ, for
an average incidence of 0.8-1.2%. On the other hand, Woo et
al."” reported that a BRONIJ incidence of 21% among patients
who received IV BP for more than 3 years, with Bamias et
al." suggesting an incidence ratio of 6.7%. Similarly, the
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Fig. 2. Percentage of bisphosphonate-related osteonecrosis of
the jaw patients according to medication.
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incidence of BRONJ among cancer patients was collected
relatively well, and the average value was 2-11%. Since
BRONI caused by BP injected into osteoporosis patients is
relatively rare, however, incidence or prevalence is hard to
trace. According to the data of Merck & Co. (Whitehouse
Station, NJ, USA, 2006), a pharmaceutical company, the
annual incidence of BRONJ caused by oral BPs (alendronate)
was 1.6-1.94/100,000, whereas the statistics of AAOMS
report a 0.7/100,000 incidence".

The American Society of Bone and Mineral Research
(ASBMR) task force estimated the incidence of BRONJ
among osteoporosis patients to be 1/10,000-1/100,00016,
with the European Society on Clinical and Economic
Aspects of Osteoporosis and other Bone Diseases reporting
an incidence of 1/20,000—110,000/year17. According to the
statistics in Australia, during the period 2004-2005, there
were a total of 158 BRONIJ patients in Australia. Incidence
among malignant tumor patients was 1/87-114 (0.88-1.15%),
whereas that among osteoporosis patients was 1/2,260-8,470
(0.01-0.04%)". Lo et al."” reported the prevalence of BRONJ
associated with injection of oral BP to be 0.1%, based on the
result of the survey among 8,572 patients.

Recently, according to a Japan BRONIJ position paper,
around 1 million osteoporosis patients in Japan received
oral BP; the estimated incidence was 0.01-0.02%, and that
caused by the injection of IV BP was approximately 1-2%'".
According to the statistics in Japan, 57.8% of BRONJ
patients contracted the disease after receiving IV BP; 39.5%
had BRONYJ after receiving oral BP"*. It is very different
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with the result of Europe, America, and Australia, i.e., only
5% of cases were oral BP-related'®*'. In Korea, 78.7%
were oral BP-related BRONJ, the highest percentage in the
world. It may be concluded that there are more Asians with
BRONIJ caused by oral BP than westerners. In this study,
alendronate showed the highest relation, alendronate being
the most popular medicine. According to the sales of each BP
ingredient in 2008, alendronate constituted 62%, risedronate,
29%, ibandronate, 7%, pamidronate, 2% and zoledronate,
1%’ Considering the fact that more than 50% of oral BP is
discharged from the body within 5 days, 5% remains in the
body for more than 1 year”, and alendronate’s skeletal half-
life is 10.9 years™, the incidence of BRONJ by medicine
should be investigated further.

In the statistical research in 2008, 10.3% of the Korean
population were older than 65. This means that Korea is
already in the aging era (more than 7% of the total population
are older than 65), and most of them are potential users
of osteoporosis medicine. According to the analysis of
osteoporosis prescription by the Health Insurance Review
and Assessment Service (HIRA) and Korean Society of Bone
Metabolism based on the data of the examination conducted
during the period 2004-2008, 300,918 out of a total of
603,870 cases were associated with BP medicines™>. After
applying the osteoporosis patient discrimination algorithm
recognized by doctors based on the data of health insurance
review, the number of osteoporosis patients older than 50 in
2007 as recognized by doctors was 1,230,580; 61.6% were
prescribed an osteoporosis indication medicine™. According
to the HIRA, 83% of 1,560,000 osteoporosis patients were
on medication as of 2008; 50% of the total prescriptions
were BP. In the same year, the number of total osteoporosis
patients was 657,073%. Therefore, the total number of
patients who received BP is assumed to be 600,000, and the
expected BRONIJ incidence as calculated by substituting
the collected number of patients from only the participating
domestic Departments of Oral and Maxillofacial Surgery will
be at least 0.04% (1/2,300 people).

The following were the limitations of this study: 1)
approval of the Institutional Review Board for the delivery
of patients’ information by each institution; 2) need to
consult with the academy’s board of directors regarding the
scope, level, and method of information sharing, 3) need for
each institution to designate a professor to manage BRONJ
research to conduct prospective research continuously, and;
4) need to integrate the data collection system and statistics
process.

12

The Japan Association of Oral and Maxillofacial Surgeons
conducted the first nationwide survey in 2006 and the second
survey in 2008, and then reviewed all cases collected from
248 training hospitals. As a result, it obtained a relatively
significant result as to the level of disease and prognosis
of treatment'. Moreover, for atypical femoral fracture
(subtrochanteric fracture), which has been regarded as
another complication aside from BRONJ, orthopedists and
endocrinologists reported nationwide statistics based on
cooperation with the HIRA”. In 2009, the Korean Endocrine
Society, Korean Society of Bone metabolism, Korean
Society of Osteoporosis, and Korean Association of Oral
and Maxillofacial Surgeons made a position statement on
BRONJ? and suggested such as a guideline for BRONJ

treatment.

V. Conclusion

The results suggest that the estimated incidence of BRONJ
in Korea is higher than that of other countries. Considering
such trends of international academies, more advanced
prospective research studies should be carried out by
KAOMS.
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