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Abstract
Summary This study investigated the real-world persistence rate and switches of teriparatide-treated patients using a claims
database in Japan. The persistence rate of teriparatide at 12 months was 34.9%, and approximately one-third of the patients were
not treated with any osteoporosis drugs after teriparatide. Improvement in persistence and switches are desired.
Purpose We aimed to elucidate the persistence rates and switches before and after teriparatide treatment in real-world osteopo-
rosis patients based on data from a medical claims database in Japan.
Methods We reviewed the records of patients with diagnoses of osteoporosis who were prescribed teriparatide at least once from
January 2005 to June 2017. Patients with a follow-up ≤ 90 days before the first and ≤ 90 days after the last prescription of
teriparatide were excluded. Discontinuation was defined as no treatment for > 90 days. We investigated treatment duration,
compared characteristics of patients with persistence ≤ 12 and > 12 months, and osteoporotic medications before and after
teriparatide by weekly or daily teriparatide.
Results Among the 553 patients extracted for the study, 81.9% were women, 45.6% were aged ≥ 65 years, and 67.3% had a
fracture. The most common fracture site was the spine (39.2%). The overall persistence rate of teriparatide > 12 months was
34.9% (weekly, 23.5%; daily, 43.1%). The subjects with persistence > 12 months comprised a higher proportion of women and
they had a higher prevalence of rib and sternum fractures than those with ≤ 12months. After teriparatide, 38.2%were switched to
active vitamin D3, 35.1% to bisphosphonates, and 13.7% to denosumab allowing duplication. However, 34.0% of the patients
were not switched to any subsequent medication for osteoporosis.
Conclusions Persistence rate over 12 months of teriparatide treatment was 34.9% in Japan. Approximately one-third of patients
had no subsequent treatment immediately after teriparatide. Monitoring persistence and considering subsequent drugs for
osteoporosis are necessary for teriparatide treatment.
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Introduction

Osteoporosis is characterized by a low bone mass and micro-
structural bone tissue abnormalities, which are major risk

factors for fracture [1–3]. Osteoporosis-related fractures in-
crease patient morbidity and mortality rates as well as health
care system costs [4–8]. Therefore, the early detection of re-
duction of bone density and treatment of osteoporosis have
implications for individual quality of life and the overall
health of an aging society.

Typical therapeutic agents for treating osteoporosis include
bisphosphonate and selective estrogen receptor modulator
(SERM), both of which inhibit bone resorption [9].
Parathyroid hormone (PTH) drugs, which promote bone for-
mation, have emerged and become an option for treating os-
teoporosis [10, 11]. Two types of PTH medications are avail-
able in Japan: weekly teriparatide, which is administered sub-
cutaneously by a physician or nurse once per week; and daily
teriparatide, which is administered as self-injections [12].
PTH drugs increase the bone density of the spine and femur
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and are recommended for patients at high risk of fracture
[13–15]. The persistence rate of PTH drugs varies among
studies, and some have shown that it can be difficult for pa-
tients to continue treatment for the maximum treatment dura-
tion [16–22]. A US study observed a persistence rate of 56.7%
at 12 months, while a German study reported 39.4% for wom-
en and 47.8%men at 18 months [19–21]. Past research report-
ed that marital and employment statuses were associated with
persistence and the main reasons for discontinuation were
adverse events, cost, and difficulty acquiring the necessary
skills for self-injection [23–26]. Treatment persistence may
have also been affected by the degree of reduced symptoms
of osteoporosis and recognition of fracture risk by the patients
[27]. As reduced bone density has been observed after the
early suspension of teriparatide therapy, continuing therapy
with a bone resorption inhibitor is recommended [28]. Few
studies have examined the prescription of drugs for osteopo-
rosis before and after PTH treatment in the real world. Here,
we aimed to reveal the treatment duration and factors affecting
treatment discontinuation of PTH drugs as well as switching
medications for osteoporosis before and after PTH drug use
by reviewing a medical claims database in Japan.

Methods

Data source

We used the claims database of the JapanMedical Data Center
Co. Ltd. (JMDC, Tokyo, Japan). The JMDC database includes
inpatient, outpatient, and pharmacy claims data of approxi-
mately 3.2 million persons collected from contracted health
insurance providers that cover employed workers and their
dependents. The database also includes other information,
such as patient year of birth and sex; department or specialty
of the health care institutions where care was received; med-
ical procedures; diagnosis with diagnostic codes according to
the International Statistical Classification of Diseases and
Related Health Problems 10th Revision (ICD-10); and name,
dose, and date of supply of prescribed drugs.

Study population

Patients with the diagnosis of osteoporosis (ICD-10 codes
M80 or M81) from January 2005 to June 2017 were obtained
from the JMDC database. The inclusion criterion was at least
one prescription of teriparatide. The exclusion criteria were ≤
90 days from the start of the follow-up to the dispensed day of
the first teriparatide prescription and ≤ 90 days from the dis-
pensed day of the last teriparatide prescription until the end of
follow-up. For patients’ characteristics, we included age, sex,
specialty of clinical department or clinic, presence or absence
of existing fractures, number of fractures, fracture sites, and

comorbidities. Fractures and comorbidities before the first
teriparatide prescription were defined using ICD-10 code
and diagnosis.

Study outcomes

Weekly teriparatide is administered on a once-weekly sched-
ule, while daily teriparatide is prescribed in kits containing a
30-day supply. The start of the treatment was defined as the
prescribed day of the first prescription of teriparatide. The
number of prescribed weekly teriparatide doses multiplied
by 7 or the number of prescribed daily teriparatide doses mul-
tiplied by 30 was added to the dispensed day of final prescrip-
tion to estimate the last treated day. Duration of persistent
treatment was defined as the days between the dispensed
day of the first teriparatide prescription and the last treated
day. The discontinuation of teriparatide treatment was defined
as a gap > 90 days between the dispensed date of two
teriparatide prescriptions. According to a previous study that
defined early discontinuation as switching of therapy in the
first year, the patients were divided by persistent treatment ≤
12 months or > 12 months [29].

We examined the osteoporosis drugs that were prescribed
during the 90 days before or after teriparatide therapy. We also
checked whether the patients restarted teriparatide treatment
after discontinuation.

Statistical analysis

The baseline characteristics, number and sites of previous
fractures, and comorbidities were reported for the total study
patients and by weekly or daily teriparatide groups.
Categorical variables were presented as number and percent-
age. Age was presented as means and standard deviations. We
calculated the median, 25th, and 75th percentiles of the dura-
tion of treatment. Kaplan-Meier survival analysis was used to
estimate the persistence rate for the weekly and daily
teriparatide groups. Sensitivity analyses using > 180 days as
the definition of discontinuing teriparatide prescription and
the exclusion criteria ≤ 180 days for follow-up period before
the first and after the final teriparatide prescription were per-
formed. A standardized difference greater than 0.100 was used
to determine statistical difference between two groups. SPSS
statistics version 23 (IBM, Armonk, NY, USA) and Stata ver-
sion 14.2 (STATA Corporation, College Station, TX, USA)
were used for the analysis.

Ethical considerations

All data were collected and stored in a password-protected
computer database. Individual data were anonymized. The
ethical committee of Kyoto University approved the use of
these data and the study protocol (approval number R0157).
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This study was conducted in accordance with the Ethical
Guidelines for Medical and Health Research Involving
Human Subjects in Japan. Based on these guidelines, the need
for additional informed consent was waived.

Results

Figure 1 shows the study diagram. We identified 97,065 pa-
tients with a diagnosis of osteoporosis. Of them, 1165 were
prescribed teriparatide at least once. After exclusion of the 612
patients based on the exclusion criteria, 553 patients were
eligible for the analysis. Most of the patients were women
(81.9%), and 45.6% were ≥ 65 years of age (Table 1). More
than half of the patients were prescribed teriparatide therapy at
the department or clinic of internal medicine (50.5%), follow-
ed by the orthopedic surgery (30.9%). Prevalent fractures
were observed in 67.3% of patients, with 17.0% having frac-
tures at two or more locations. Fractures of the spine were the
most common (39.2%), followed by the lower limbs (17.0%)
and upper limbs (8.0%). The most common comorbidities
were hypertension (37.1%) and diabetes (35.4%). The weekly
teriparatide group was older and had higher prescription rate at
department or clinic of orthopedic surgery. The daily
teriparatide group had a higher prescription rate at internal
medicine and higher prevalence of the previous fracture of
upper and lower limbs.

Figure 2 shows the persistent treatment rates byweekly and
daily teriparatide administration. One-year persistence rates
were 34.9% for all patients, 23.2% for weekly teriparatide,
and 43.1% for daily teriparatide. The median of the duration
of persistent treatment was 3.0 (25th–75th percentiles, 0.7–
11.5) months for the weekly group and 9.0 (2.9–23.1) months
for the daily group.

The patient characteristics by persistent treatment of
teriparatide for ≤ 12 or > 12 months are shown in Table 2. The
subjects with persistence > 12 months had more women and
higher prevalence of rib and sternum fracture compared to ≤
12months for total, weekly, or daily teriparatide treatment group.

Table 3 shows a cross-tabulation of the drug classes for
osteoporosis before and after teriparatide treatment or restart

of teriparatide treatment after discontinuation. Of all patients,
active vitamin D3 was prescribed to 29.5% before and 38.2%
after, while bisphosphonates were prescribed to 23.0% before
and 35.1% after teriparatide. Approximately half of the pa-
tients without osteoporotic drugs before teriparatide were not
prescribed any osteoporotic drugs after teriparatide (n = 141).
In total, 34.0% were not switched to any osteoporotic drugs
after teriparatide. After discontinuation, 5.2% (weekly, n = 14;
daily, n = 15) restarted teriparatide treatment. The median
(25th–75th percentiles) duration of the first treatment of
restarted subjects was 2.5 (0.7–10.6) and 6.6 (4.5–13.1)
months, and the duration of discontinuation was 5.5 (3.4–
8.7) and 7.7 (5.5–17.9) months for weekly and daily
teriparatide, respectively.

A sensitivity analysis using > 180 days for the definition of
discontinuation and exclusion criterion of a follow-up period
≤ 180 days before and after first and last teriparatide prescrip-
tion was performed, but the results were not substantially
changed (data not shown).

Discussion

We examined the characteristics of the patients who received
teriparatide prescriptions, persistence rates, and osteoporosis
drugs before and after teriparatide using the claims data. The
1-year persistence rate of teriparatide was 34.9%, and the me-
dian duration of continuous treatment with teriparatide was
3.0 months for weekly and 9.0 months for daily teriparatide
administration. We found that approximately one-third of the
patients failed to switch to subsequent osteoporotic drugs, and
5.2% restarted teriparatide after discontinuation. To the best of
our knowledge, this is the first study to examine the switching
rate and treatment after the discontinuation of teriparatide
treatment.

In this study, the duration of continuous treatment was cal-
culated based on the amount of teriparatide prescribed. To
focus on prescription changes before and after teriparatide
therapy, we included patients for whom it was possible to
define the period from the dispensed day of the initial
teriparatide prescription to when treatment was discontinued

Fig. 1 Selection of the study
population
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or completed. Therefore, we excluded patients who were pre-
scribed teriparatide before being registered in the insurance
claim database and those who continued therapy after the
latest database entry. However, we believe that this

methodology may have underestimated the duration of con-
tinuous treatment. In addition, when one daily teriparatide kit
was prescribed, we considered therapy to have continued for
that month, although it is possible that the patient discontinued

Table 1 Baseline characteristics
of 553 patients with osteoporosis All (n = 553) Weekly teriparatide

(n = 228)
Daily teriparatide
(n = 325)

Standardized
difference

Sex, n (%)

Women 453 (81.9) 191 (83.8) 262 (80.6) 0.082

Mean age (SD), years 62.0 (8.8) 64.0 (7.5) 60.6 (9.3) 0.404

Age group, n (%)

≤ 54 100 (18.1) 25 (11.0) 75 (23.1) 0.326

55–59 88 (15.9) 36 (15.8) 52 (16.0) 0.006

60–64 113 (20.4) 43 (18.9) 70 (21.5) 0.067

65–69 123 (22.2) 60 (26.3) 63 (19.4) 0.165

≥ 70 129 (23.3) 64 (28.1) 65 (20.0) 0.189

Specialty of department/clinic, n (%)

Internal medicine 279 (50.5) 83 (36.4) 196 (60.3) 0.492

Orthopedic surgery 171 (30.9) 106 (46.5) 65 (20.0) 0.585

Others 103 (18.6) 39 (17.1) 64 (19.7) 0.067

Number of previous fractures, n (%)

0 181 (32.7) 78 (34.2) 103 (31.7) 0.053

1 278 (50.3) 112 (49.1) 166 (51.1) 0.039

≥ 2 94 (17.0) 38 (16.7) 56 (17.2) 0.015

Fracture sites, n (%)

Spine 217 (39.2) 94 (41.2) 123 (37.9) 0.069

Rib and sternum 21 (3.8) 9 (4.0) 12 (3.7) 0.013

Hip 32 (5.8) 16 (7.0) 16 (4.9) 0.088

Upper limbs 44 (8.0) 11 (4.8) 33 (10.2) 0.203

Lower limbs 94 (17.0) 31 (13.6) 63 (19.4) 0.156

Comorbidity, n (%)

Hypertension 205 (37.1) 95 (41.7) 110 (33.9) 0.162

Diabetes 196 (35.4) 79 (34.7) 117 (36.0) 0.028

Cerebrovascular
disease

75 (13.6) 30 (13.2) 45 (13.9) 0.020

Ischemic heart disease 68 (12.3) 29 (12.7) 39 (12.0) 0.022

Heart failure 59 (10.7) 23 (10.1) 36 (11.1) 0.032

Thyroid disease 77 (13.9) 25 (11.0) 52 (16.0) 0.148

COPD 13 (2.4) 6 (2.6) 7 (2.2) 0.031

Chronic kidney disease 17 (3.1) 7 (3.1) 10 (3.1) < 0.001

Dementia 8 (1.5) 2 (0.9) 6 (1.9) 0.084

SD standard deviation, COPD chronic obstructive pulmonary disease

Fracture sites spine, ICD-10 (M484, M800, M804, M808, M809, M841, M844, S220, S221, S320, S327, S328,
T021, T08, T911) and diagnosis with spine; rib or sternum ICD-10 (M843, S222-S225, T912) and diagnosis with
rib or sternum; hip, ICD-10 (M800,M809, M840,M844, S321–S325, S327, S328, T912) and diagnosis with hip;
upper limbs, ICD-10 (M800, M809, M840–M844, S420–S424, S429, S520–S529, S620–S628, S697, T022,
T024, T026, T10, T921, T922) and diagnosis with upper limbs; lower limbs, ICD-10 (M800, M809, M840–
M844, M869, M966, S720–S724, S727, S729, S820–S828, S920–S925, S927, S929, T023, T025, T026, T029,
T931, T932) and diagnosis with lower limbs

ICD-10 code for comorbidities; diabetes E10–E14; hypertension I10–I15; cerebrovascular disease I60–I69;
ischemic heart disease I20–I25; heart failure I50;COPD J43–J44; chronic kidney disease I12, N18, N19; thyroid
disease E00–E07; dementia F01, F03, G30
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therapy during that month. Tanaka et al. used the Japan
Medical Information Research Institute’s database on outpa-
tient prescription information to investigate the treatment

continuation rate for daily teriparatide, reporting rates of
65.9% at 6 months and 61.0% at 12 months [12]. In their
study, 70.8% of patients were ≥ 55 years of age, and the pop-
ulation included patients > 70 years; thus, their patients were
older than those in our study. Moreover, they selected patients
they could follow up for 12 months after the initial prescrip-
tion defining discontinuation as a 60 days’ gap between two
prescriptions. We selected patients who were followed >
90 days after the final prescription was dispensed and defined
discontinuation of 90 days’ gap between dispense day of two
prescriptions. As a result, patients who have a short duration
of continuous treatment (e.g., < 30 days) are included in our
study but not in above study.We believe that these factors may
have led to the different durations of continuous treatment.

We found the prevalence of women or previous fracture
of rib and sternum were higher for subjects with treatment
persistence of teriparatide > 12 months compared to ≤
12 months. The study in Taiwan reported that > 12 months

Fig. 2 Persistence rate of weekly and daily teriparatide treatment

Table 2 Characteristics of 553 patients with osteoporosis according to persistence

All Weekly teriparatide Daily teriparatide

≤
12 months
(n = 360)

>
12 months
(n = 193)

Standardized
difference

≤
12 months
(n = 175)

>
12 months
(n = 53)

Standardized
difference

≤
12 months
(n = 53)

>
12 months
(n = 53)

Standardized
difference

Sex, n (%)
Women 286 (79.4) 167 (86.5) 0.189 145 (82.9) 46 (86.8) 0.109 141 (76.2) 121 (86.4) 0.264

Age group, n (%)
≤ 54 56 (15.6) 44 (22.8) 0.184 13 (7.4) 12 (22.6) 0.432 43 (23.2) 32 (22.9) 0.009
55–59 62 (17.2) 26 (13.5) 0.104 32 (18.3) 4 (7.6) 0.322 30 (16.2) 22 (15.7) 0.014
60–64 78 (21.7) 35 (18.1) 0.088 36 (20.6) 7 (13.2) 0.196 42 (22.7) 28 (20.0) 0.066
65–69 84 (23.3) 39 (20.2) 0.076 45 (25.7) 15 (28.3) 0.058 39 (21.1) 24 (17.1) 0.100
≥ 70 80 (22.2) 49 (25.4) 0.074 49 (28.0) 15 (28.3) 0.007 31 (16.8) 34 (24.3) 0.187

Specialty of department/clinic, n (%)
Internal medicine 173 (48.1) 106 (54.9) 0.137 61 (34.9) 22 (41.5) 0.136 112 (60.5) 84 (60.0) 0.011
Orthopedic surgery 118 (32.8) 53 (27.5) 0.116 82 (46.9) 24 (45.3) 0.031 36 (19.5) 29 (20.7) 0.031
Others 69 (19.2) 34 (17.6) 0.040 32 (18.3) 7 (13.2) 0.139 37 (20.0) 27 (19.3) 0.018

Number of previous fractures, n (%)
0 122 (33.9) 59 (30.6) 0.071 63 (36.0) 15 (28.3) 0.164 59 (31.9) 44 (31.4) 0.010
1 177 (49.2) 101 (52.3) 0.063 84 (48.0) 28 (52.8) 0.096 93 (50.3) 73 (52.1) 0.037
≥ 2 61 (16.9) 33 (17.1) 0.004 28 (16.0) 10 (18.9) 0.075 33 (17.8) 23 (16.4) 0.037

Fracture sites, n (%)
Spine 145 (40.3) 72 (37.3) 0.061 72 (41.1) 22 (41.5) 0.007 73 (39.5) 50 (35.7) 0.077
Rib and sternum 7 (1.9) 14 (7.3) 0.255 5 (2.9) 4 (7.6) 0.211 2 (1.1) 10 (7.1) 0.308
Hip 23 (6.4) 9 (4.7) 0.075 10 (5.7) 6 (11.3) 0.200 13 (7.0) 3 (2.1) 0.234
Upper limbs 25 (6.9) 19 (9.8) 0.105 10 (5.7) 1 (1.9) 0.200 15 (8.1) 18 (12.9) 0.155
Lower limbs 63 (17.5) 31 (16.1) 0.038 23 (13.1) 8 (15.1) 0.056 40 (21.6) 23 (16.4) 0.132

Comorbidity, n (%)
Hypertension 127 (35.3) 78 (40.4) 0.106 73 (41.7) 22 (41.5) 0.004 54 (29.2) 56 (40.0) 0.228
Diabetes 125 (34.7) 71 (36.8) 0.043 60 (34.3) 19 (35.9) 0.033 65 (35.1) 52 (37.1) 0.042
Cerebrovascular
disease

48 (13.3) 27 (14.0) 0.019 24 (13.7) 6 (11.3) 0.072 24 (13.0) 21 (15.0) 0.058

Ischemic heart disease 42 (11.7) 26 (13.5) 0.054 23 (13.1) 6 (11.3) 0.055 19 (10.3) 20 (14.3) 0.122
Heart failure 36 (10.0) 23 (11.9) 0.061 14 (8.0) 9 (17.0) 0.272 22 (11.9) 14 (10.0) 0.060
Thyroid disease 45 (12.5) 32 (16.6) 0.116 16 (9.1) 9 (17.0) 0.233 29 (15.7) 23 (16.4) 0.020
COPD 9 (2.5) 4 (2.1) 0.029 4 (2.3) 2 (3.8) 0.086 5 (2.7) 2 (1.4) 0.089
Chronic kidney disease 11 (3.1) 6 (3.1) 0.003 4 (2.3) 3 (5.7) 0.172 7 (3.8) 3 (2.1) 0.097
Dementia 4 (1.1) 4 (2.1) 0.077 2 (1.1) 0 (0.0) 0.152 2 (1.1) 4 (2.9) 0.128

COPD chronic obstructive pulmonary disease
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persistent treatment with teriparatide had more women and
had a lower incidence of prevalent hip, leg, and shoulder
fractures and a higher incidence of vertebral fractures [30].
Although the site of the fracture is different from our study,
women and fracture site may affect the persistence of
teriparatide treatment. Because the risk of fracture de-
creases with persistent teriparatide treatment, further stud-
ies are warranted to clarify the measures that extend
teriparatide treatment duration [30–33].

Active vitamin D3 or bisphosphonates were the most com-
monly prescribed drugs before and after teriparatide treatment.
The results in the present study are similar to those of previous
studies in which patients were mainly switched to active vita-
min D3, bisphosphonates, and SERM [12]. Denosumab was
prescribed to 0.2% of the patients before the initial teriparatide
prescription and to 13.7% of the patients after teriparatide
therapy. This finding is consistent with a study that found
denosumab more effectively increased bone density if pre-
scribed after completing teriparatide therapy than if prescribed
before [34]. Subsequent treatments after stopping teriparatide
therapy for osteoporosis effectively maintained bone mass
density [35, 36]. Although switching drugs after a teriparatide
prescription may suppress the risk of fracture, in our study,
approximately one-third of the patients were not switched to
any medication for osteoporosis in the 3 months after
teriparatide therapy. Patients who initiate teriparatide may
need to be followed up carefully, and subsequent drugs should
be considered after its discontinuation.

Previous studies have defined discontinuation using
45 days [20], 60 days [12], 90 days [21], and 6 months [28]
of refill gap between two teriparatide prescriptions. Under the
health insurance system, the therapeutic effect of osteoporosis
care can be assessed by measuring bone metabolism markers
when the treatment is selected and within 6 months of this
selection [5]. It has also been reported that bone density

declines significantly after 6 months in patients who discon-
tinue teriparatide compared to patients who continue therapy
with teriparatide or SERM [37]. We performed a sensitivity
analysis with the definition of the discontinuation of treatment
as not receiving a prescription for ≥ 180 days instead of
90 days, but results did not change substantially.

In our study, the persistence rate was lower for weekly
versus daily teriparatide. The maximum treatment duration
of daily teriparatide was limited to 18 months, while weekly
teriparatide was limited to 24 months. The maximum treat-
ment duration of daily teriparatide was recently extended to
24 months. Future studies are warranted to evaluate whether
the persistence rate of weekly teriparatide is affected by
changes in administration.

This study has some limitations. First, we used claims data
from an insurance database for employed workers and their
dependents. Thus, self-employed individuals and retirees were
not included. The population of this study was relatively
young with a mean age of approximately 50 years. The pro-
portion of people aged ≥ 65 years was relatively small.
Second, individuals who are ≥ 75 years shift to a medical care
system for elderly in the latter stage of life in Japan, so they
cannot be followed up. Because osteoporosis is common
among elderly people, future studies of the entire Japanese
population are recommended to generalize our findings.
Moreover, the medical insurance claim did not include infor-
mation about bone metabolism markers or bone density, or
from other examinations, so we could not examine the treat-
ment effect of these patients.

Conclusion

We examined the persistence of PTH therapy and changes to
prescriptions in osteoporosis patients using the medical

Table 3 Number of patients (%) according to medications for osteoporosis before and after teriparatide treatment

Before teriparatide ≤ 3 months after final teriparatide treatment Restart
teriparatide*

All

None Vitamin D3 Bisphosphonates Calcitonin SERM Calcium Vitamin K Denosumab Estrogen

None 141 (25.5) 64 (11.6) 85 (15.4) 4 (0.7) 13 (2.4) 6 (1.1) 2 (0.4) 30 (5.4) 1 (0.2) 13 (2.4) 282 (51.0)
Vitamin D3 21 (3.8) 120 (21.7) 64 (11.6) 12 (2.2) 26 (4.7) 27 (4.9) 7 (1.3) 28 (5.1) 0 (0.0) 9 (1.6) 163 (29.5)
Bisphosphonates 23 (4.2) 58 (10.5) 70 (12.7) 6 (1.1) 8 (1.5) 11 (2.0) 3 (0.5) 20 (3.6) 0 (0.0) 8 (1.5) 127 (23.0)
Calcitonin 11 (2.0) 24 (4.3) 16 (2.9) 4 (0.7) 5 (0.9) 4 (0.7) 0 (0.0) 12 (2.2) 0 (0.0) 1 (0.2) 48 (8.7)
SERM 5 (0.9) 23 (4.2) 13 (2.4) 4 (0.7) 18 (3.3) 6 (1.1) 1 (0.2) 13 (2.4) 0 (0.0) 2 (0.4) 47 (8.5)
Calcium 2 (0.4) 25 (4.5) 9 (1.6) 2 (0.4) 6 (1.1) 24 (4.3) 3 (0.5) 7 (1.3) 0 (0.0) 1 (0.2) 33 (6.0)
Vitamin K 3 (0.5) 9 (1.6) 2 (0.4) 0 (0.0) 4 (0.7) 2 (0.4) 9 (1.6) 2 (0.4) 0 (0.0) 2 (0.4) 16 (2.9)
Denosumab 2 (0.4) 1 (0.2) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.2) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 3 (0.2)
Estrogen 0 (0.0) 1 (0.2) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.2)
Total 188 (34.0) 211 (38.2) 194 (35.1) 21 (3.8) 52 (9.4) 40 (7.2) 14 (2.5) 76 (13.7) 1 (0.2) 29 (5.2) 553 (100.0)

The number of patients is overlapping

The number of subjects and percentages of total subjects is shown

*Patients who restarted teriparatide treatment after > 3 months from discontinuation
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claims database in Japan. A small number of patients contin-
ued treatment for the maximum treatment duration, and ap-
proximately one-third of the patient were not switched to
other osteoporotic treatment after teriparatide. Monitoring pa-
tient persistence and considering the use of subsequent drugs
for osteoporosis are required from the time of initiation of
teriparatide treatment.
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