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Objectives: Osteoporosis medications are widely available in South Korea, and well reimbursed by the
Government Health Insurance; however, some expensive drugs are not reimbursed. The prescription of
anti-osteoporosis drugs (AODs) are increasing for the elderly and for postmenopausal women. We
investigate the secular trends of AODs in South Korea.
Methods: We used the Intercontinental Medical Statistics Health Sales Audit between January 1, 2006
and December 31, 2018. We analyzed the total sales costs and market share of AODs including
bisphosphonates, selective estrogen receptor modulators (SERMs), parathyroid hormone (PTH), calcito-
nins, and denosumab using the number of days of therapy (DOT). Changes of prescription patterns
including original versus generic drugs, vitamin D combination, and types of medical institutions were
also analyzed.
Results: Bisphosphonates were the most frequently used drug during the study period although its DOT
declined from 92.5% in 2008 to 80.0% in 2018. SERMs were the second-most used medication, and has
maintained around 13% since 2015. The proportion of calcitonins has decreased since 2011, mainly due to
malignancy risk. In contrast, the DOT of PTH and denosumab increased to 0.8% and 4.7% in 2018,
respectively. The use of generics, vitamin D combination, and intravenous bisphosphonates has been
increasing throughout the study period.
Conclusions: Prescription patterns using DOT are changing probably due to the increase in older adult
patients and severely osteoporotic patients. There are other issues including safety and the launching of
new drugs.
© 2020 The Korean Society of Osteoporosis. Publishing services by Elsevier B.V. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

In 2019, therewere 702.9million people aged 65 years and older
worldwide. This number is projected to exceed 1.5 billion people in
2050 [1]. Population aging is an inevitable global trend because of
decreasing birth rates due to changes in social structure and people
living longer due to advances in public health and medicine [2].

South Korea is a country with a rapidly growing population aged
65 years or over [1]; in 2000, the elderly population accounted for
7.3% of the population and thereafter, Korea became an aging
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society. In 2017, the elderly accounted for 14.2% of the population
[3]. This figure is expected to reach 20.3% in 2025 and Korea will be
considered a super-aged society. It is predicted that South Korea
will become the oldest society in the world by 2067, with the
elderly accounting for 46.5% of the total population [4].

Age-related chronic diseases are an emerging issue due to
increased social costs and loss of labor [5,6]. Osteoporosis, which
impairs the bone remodeling process resulting in fragility fractures,
is one of the most common chronic diseases in the elderly popu-
lation [7,8]. According to a fact sheet published by the International
Osteoporosis Foundation, 200 million women have osteoporosis
worldwide and 8.9 million osteoporotic fractures occur annually,
and one in three women and one in five men aged over 50 could
experience fragility fractures in their lifetime [9].

Awareness of and adherence to osteoporosis medication are
quite low because there are no significant symptoms before an
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individual experiences an osteoporotic fracture [10,11]. The pre-
scription pattern for osteoporosis treatment is changing according
to effectiveness, safety, and cost [7,12]. However, there have been
no follow-up studies in South Korea since Park published an anal-
ysis of sales patterns for anti-osteoporosis medications (AODs)
from 2004 to 2008 [12]. Therefore, we analyzed the patterns of
sales audit for AODs from the Intercontinental Medical Statistics
(IMS) Health in South Korea.

2. Methods

AODs are classified into bone resorption inhibitors and bone
forming agents. The former consists of bisphosphonates, selective
estrogen receptor modulators (SERMs), receptor activator of nu-
clear factor k-B ligand inhibitor (denosumab), calcitonins (salmon
and eel calcitonin), ipriflavone, vitamin K (menatetrenone), and
strontium ranelate. The latter is a parathyroid hormone (PTH; ter-
iparatide). In addition, unclassified drug includes active vitamin D
(calcitriol and alfacalcidol) [13]. As of 2018, the Korea Food and
Drug Administration (KFDA) has approved bisphosphonates,
SERMs, eel calcitonin, denosumab, PTH, active vitamin D for oste-
oporosis, but had previously approved salmon calcitonin, ipri-
flavone, menatetrenone, and strontium ranelate.

We obtained the sales audit data for osteoporosis medication
from January 2006 to December 2018 through IQVIA (IMS Health
Korea). IMS Health data included KFDA-approved bisphosphonates,
SERMs, denosumab, and teriparatide. Calcitonins were also
included for analysis even though the approval for salmon calci-
tonin for osteoporosis was withdrawn in September 2013, because
they were the third-most used AOD in South Korea until 2016.
However, certain bisphosphonates and denosumab approved for
cancers were not included for this analysis. Menatetrenone and
ipriflavonewere excluded because theywere used in less than 1% of
cases [12,13], and there were not enough data about osteoporosis
and fractures [14,15]. Strontium ranelate was also excluded because
it was never sold for osteoporosis in South Korea due to concerns of
venous thromboembolism (VTE) [16]. Active vitamin D was not
included mainly due to prescription with other indications
including hypocalcemia, hypoparathyroidism, and chronic renal
failure [17,18]. Estrogens were also not included as they are not
approved for osteoporosis, and are mainly prescribed for meno-
pausal symptoms [13]. Using IMS Health sales data for South Korea,
we analyzed the total sales trend and compared each drug by the
number of days of therapy (DOT) which provides a value that is
Fig. 1. Annual total sales of anti-
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numerically comparable with AODs use and is less likely to be
affected by price differentials and dosing schemes [19].

3. Results

The total annual sales have approximately doubled from 98
billion Korean won (KRW) in 2006 to 198 billion KRW in 2018
(Fig. 1). Bisphosphonates, which accounted for an average of 90%
from 2006 to 2010, have ranked first in terms of DOT over the past
13 years. However, the number of DOT began to decrease from
2012, and bisphosphonates accounted for 80.0% of total DOT of
AODs in 2018. SERMs were the second most used AOD in 2006 at
8.6%. It gradually decreased, reaching the lowest recorded amount
of 4.5% in 2011. Since then, the number of DOT have increased and
reached 13.9% in 2018. Calcitonins ranked third in the number of
DOT of all AODs in 2006 at 2.9%. It had increased up to 7.0% in 2011
and ranked second from 2009 to 2011. But it has steadily declined
since 2011 and it was the least used AOD at 0.7% in 2018. In contrast,
the number of DOT of PTH has constantly increased from 0.02% to
0.84% for the past 13 years, even with a small percentage. Deno-
sumab rapidly increased from 0.1% to 4.7% with the approval of
KFDA in 2016 and expansion of reimbursement policy in 2018
(Table 1). Menatetrenone accounted for less than 1% of all pre-
scribed AODs, and has not been used since 2018 due to withdrawal
of the approval from KFDA in 2017. Until 2012, ipriflavone was
prescribed in only 0.2% of cases and KFDA approval was withdrawn
in 2015 because of safety concerns, such as lymphocytopenia [15].

More than a half of AODs sold by 2012 were original drugs;
however, after the expiration of the patent for such drugs, the DOT
of generics exceeded an average of 50% since 2013. This pattern is
similar to the DOT of bisphosphonates. The original bisphospho-
nates made up average 62.0% of DOT of all AODs until 2012, but the
DOT proportion of generics occupied over 72.4% in 2016e2018. The
use of original SERMs has overtaken that of generic SERMs over the
study period. As the patent of calcitonins expired in 2000, generics
continued to constitute the majority of the market share. PTH and
denosumab dominate the market accounting for 100% original
drugs (Table 2).

Single agent bisphosphonates are still morewidely used, but the
number of DOTof bisphosphonates containing vitamin D are slowly
increasing (Fig. 2 (a)). According to the administration route of
bisphosphonates, oral medications were mainly used, but the
proportion of DOT of intravenous agents increased considerably
from 2.0% in 2006e2009 to 33.7% in 2016e2018, mainly due to the
osteoporotic drugs (AODs).
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approval of intravenous ibandronate (Fig. 2 (b)).
We compared the pattern of DOT of AODs among outpatient

clinics, inpatient clinics, and hospitals because health care in-
stitutions are classified clinics (< 30 beds) and hospitals (� 30 beds)
based on government categorization of inpatients bed size in South
Korea. Outpatient clinics accounted for the majority of AOD pre-
scriptions over the study period despite decreasing from 91.2% to
68.0%. However, the DOT rates for admitted patients gradually
increased from 6.2% to 18.4% in hospitals with 30 or more beds, and
from 2.6% to 13.6% in inpatient-clinics with fewer than 30 beds
(Fig. 3 (a)). The proportion of DOTof bisphosphonates accounted for
the majority in outpatient-clinics and hospitals (� 30 beds)
throughout the study period. In outpatient-clinics, the proportion
of SERMs continued to increase from 6.7% to 19.2%, but the use of
bisphosphonates decreased from 93.6% to 80.7% since 2010 (Fig. 3
(b)). In inpatient-clinics, calcitonins were the most frequently
used medication at 86.7% and bisphosphonates were used in only
13.2% between 2006 and 2009. Since 2013, bisphosphonates have
ranked first in number of DOT among all AODs whereas calcitonins
accounted for only 3.4% of use in 2016e2018 (Fig. 3 (c)). Since 2016,
the use of denosumab in inpatient-clinics and hospitals has been
increasing as an emerging AOD, accounting for 3.6% in inpatient-
clinics and 8.4% in hospitals. In hospitals, the percentage of DOT
of PTH increased from 0.3% in 2006e2009 to 3.1% in 2016e2018
(Fig. 3 (d)).

4. Discussion

Estrogen-based hormone therapy was used in the majority of
osteoporosis therapy until potent and convenient medications
were developed. Since oral bisphosphonates, alendronate and
risedronate, and SERMs, raloxifene, became commercially available
in the 1990s, the use of bisphosphonates and SERMs have increased
rapidly among the AODs market in the United States [20]. Based on
the IMS Health sales audit from 2004 to 2008 in South Korea, a
previous study confirmed the increase in total AODs use and the
high dependence of bisphosphonates [12]. This trend has continued
since then, and the total sales of AODs doubled from 2006 to 2018.
Bisphosphonates are still the most used drugs, although the pro-
portion of DOT among all AODs has decreased since 2012. This
trend is partly due to adverse effects of long-term use such as
osteonecrosis of the jaw (ONJ) and atypical femur fractures (AFF)
[21]. SERMs are relatively safe for long-term use and their use has
begun to increase again for patients with osteoporosis since 2012
[22]. The DOT of PTH is increasing as the number of people with
severe osteoporosis increases. In addition, the DOTof denosumab is
rapidly increasing after the insurance reimbursement expanded in
South Korea in 2018. However, the DOT of calcitonins decreased
mainly due to carcinogenic concerns and cancellation of indications
for osteoporosis treatment in 2013 [23].

The proportion of generic drugs is increasing due to the expi-
ration of patents for the original drugs, especially bisphosphonates.
New drugs such as PTH and denosumab still occupy the majority
market share along with original medication. The price barrier
caused by patents on these drugs was overcome by the expansion
of insurance reimbursement in South Korea.

Vitamin D supplementation prior to bisphosphonate therapy
can prevent hypocalcemia; furthermore, concurrent vitamin D and
bisphosphonate treatment optimize the effectiveness of
bisphosphonates [24]. Fixed-combination drug therapy with
bisphosphonate and vitamin D is convenient for improving patient
compliance to medications because poor adherence for osteopo-
rosis treatment is the primary concern to address [25]. Therefore,
increasing the use of bisphosphonates containing vitamin D is a
natural trend. To avoid adverse gastrointestinal issues and increase



Table 2
The DOT trends between original and generic AODs (Alphabetical order)

Unit: %

Class 2006~2009 2010~2012 2013~2015 2016~2018

Total AODs Original drug 66.7 56.6 22.7 35.7
Generic drug 33.3 43.4 77.3 64.3

Bisphosphonates Original drug 66.6 58.3 42.8 27.6
Generic drug 33.4 41.7 57.2 72.4

Calcitonins Original drug 7.1 1.3 1.0 1.5
Generic drug 92.9 98.7 99.0 98.5

Denosumab Original drug - - - 100.0
Generic drug - - - -

PTH Original drug 100.0 100.0 100.0 100.0
Generic drug - - - -

SERMs Original drug 100.0 91.6 94.4 75.8
Generic drug - 8.4 5.6 24.2

DOT, days of therapy; AOD, anti-osteoporotic drug; PTH, parathyroid hormone; SERM, selective estrogen receptor modulator.

Fig. 2. The days of therapy comparison of bisphosphonates by formulation and route of administration.
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patient compliance, intravenous bisphosphonates use continues to
increase over the entire analysis period, which is similar to the
results of the study by Wysowski et al in the United States [26].

The rapidly growing elderly population is associated with
increasing hospitalization for severe osteoporosis [27]. Thus, in
contrast to the decrease in AODs use in outpatient-clinics, the use of
AODs in inpatient-clinics and hospitals has been increased.
Bisphosphonates use accounted for a significant proportion in all
medical institutions. In outpatient-clinics, SERMs were the second-
most prescribed drug, probably because most of patients are
diagnosed as relatively mild osteoporosis with mainly vertebral
osteoporosis or osteopenia. In hospitals (� 30 beds), as they
significantly consist of patients with more severe osteoporosis, PTH
and denosumab use increased. Interestingly, in the past, calcitonins
were themost frequently used drug in inpatient-clinics (< 30 beds),
and its use has decreased since 2013 due to safety concerns and
withdrawal of indications for osteoporosis treatment. After
188
denosumab was released in South Korea in 2016 and its insurance
reimbursement was expanded in 2018, the DOTof denosumab is on
the rise.

This study has some limitations. First, we estimated the use of
AODs only as the number of DOT of drugs sold in the market, so
there is a discrepancy as compared to actual drug use and adher-
ence in the real world. Second, some AODs can be overestimated
because some are used to treat diseases other than osteoporosis.
Nevertheless, we believe that the main AODs used in South Korea
are included and there is no difficulty in roughly grasping the
overall trends of osteoporosis treatment.

5. Conclusions

In South Korea, this analysis confirmed that bisphosphonates
are still the predominantly used AODs, even for patients with poor
adherence to oral drugs, due to extended interval dosing and



Fig. 3. Differences in days of therapies by the type of medical institution (Alphabetical order).
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availability as intravenous injections. However, the use of PTH is
increasing as the advanced aging society progresses. The pre-
scription patterns of AODs seem to be changing due to adverse
effects such as ONJ and AFF according to the long-term
bisphosphonate therapy and the release of new drugs such as
denosumab.
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