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Teriparatide plays an important role in the treatment of patients with severe osteoporosis; however, it is 
meaningless if patients cannot continue.  In recent years, the use of a twice-weekly auto-injector 
teriparatide preparation has become possible.  However, its continuation rate and the factors affecting it 
have not been adequately investigated.  Therefore, this study aimed to examine the continuation rate of 
twice-weekly teriparatide and the factors affecting it.  This retrospective study included 143 patients who 
were administered teriparatide weekly (65 patients) or twice-weekly (78 patients) in a rural hospital.  Patient 
information, such as age, the distance between the hospital and home, family structure, past osteoporosis 
treatment and fracture, adverse events, and period of teriparatide continuation, were collected.  We 
compared the differences in continuation rates between the twice-weekly and the weekly groups using the 
Kaplan-Meier curves, and we examined factors influencing teriparatide discontinuation using multivariate 
analyses.  The 12- and 24-month continuation rates of twice-weekly administration of teriparatide were 
79.5% and 61%, respectively.  The twice-weekly group showed a significantly higher continuation rate (P < 
0.0001).  The multivariate analyses showed that older age and adverse events were identified as risk 
factors negatively influencing teriparatide continuation (P = 0.0237 and P < 0.0001, respectively).  On the 
other hand, twice-weekly teriparatide was shown to reduce the risk of discontinuation (P = 0.0043).  The 
twice-weekly teriparatide has a considerably higher continuation rate than the weekly teriparatide.  Weekly 
preparation, older age, and adverse event were identified as risk factors negatively influencing teriparatide 
continuation.
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Introduction
Osteoporosis is characterized by a low bone mass and 

microarchitectural deterioration of the bone structure, 
resulting in bone fragility.  Patients with osteoporosis are 
prone to fractures, and this leads to lower-limb muscle 
weakness and dementia, and causes a decline in activities of 
daily living.  In addition, approximately 30% of all post-
menopausal women have osteoporosis (Melton et al. 1992), 
and there are approximately 13 million patients in Japan 
(Japanese 2015 Guidelines for Prevention and Treatment of 
Osteoporosis: http://www.josteo.com/ja/guideline/
doc/15_1.pdf).  Therefore, osteoporosis is considered a seri-
ous public health concern.

Teriparatide [human parathyroid hormone (1-34)] is 

one of the medicines to treat osteoporosis that has demon-
strated potent anabolic effects on bone in several animal 
models and humans (Andreassen et al. 1999; Peichl et al. 
2011), and it plays an important role for patients with 
severe osteoporosis.  However, no matter how strong the 
therapeutic agent for osteoporosis is, it is meaningless 
unless the patient continues to use it.  There are two types 
of teriparatide preparations, daily and weekly, with different 
methods of administration.  Daily teriparatide is a geneti-
cally modified product and requires daily self-injection, 
whereas weekly teriparatide is in the form of teriparatide 
acetate and needs to be injected in the hospital once a week.  
There have been various reports of studies on continuation 
rates for daily teriparatide (Arden et al. 2006; Adachi et al. 
2007; Ziller et al. 2010; Foster et al. 2011; Kyvernitakis et 
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al. 2014; Rajzbaum et al. 2014; Usui et al. 2018; Oishi et al. 
2018), however, there are only a few reports on the continu-
ation rate for weekly teriparatide (Oishi et al. 2018; Usui et 
al. 2018;  Mochizuki et al. 2023).  Therefore, in our previ-
ous study, we examined the continuation rate of weekly 
teriparatide and the factors that influence the continuation 
rate (Tsuchie et al. 2020).  However, in recent years, it has 
become possible to use a self-injection preparation twice-
weekly with the same teriparatide acetate as the weekly 
preparation.  Furthermore, since the twice-weekly formula-
tion is an auto-injector product, it is not necessary to change 
the needle each time as in the daily formulation, and it is 
easy to use.  This twice-weekly auto-injector teriparatide 
preparation has been available in Japan for about three 
years.  However, its continuation rate and the factors affect-
ing it have not been adequately investigated.

This study aimed to examine the continuation rate of 
twice-weekly teriparatide preparation, the factors affecting 
it, and to evaluate the difference in the continuation rate 
from that of weekly teriparatide preparation.

Materials and Methods
Subjects

This study retrospectively reviewed the medical 
records of 155 Japanese patients administered with teripara-
tide acetate weekly or twice-weekly at Ugo Municipal 
Hospital located in a rural northeastern area of Japan 
between September 2012 and February 2022.  The patients 
were administered with subcutaneous injection of 56.5-µg 
teriparatide in the hospital once a week or 28.2-µg subcuta-
neous self-injection with an auto-injector at home twice 
weekly (Teribone®, Asahi Kasei Pharma Co., Ltd., Tokyo, 
Japan).  We included patients with osteoporosis with a bone 
mineral density (BMD) of the lumbar spine or femoral neck 
lower than −2.5 standard deviation (SD) of the T-score or 
patients with histories of fragile-bone fractures.  Patients 
with a history of metabolic bone disease other than osteo-
porosis or malignancy were excluded from the present 
study.  Among the cases in which teriparatide was used to 
promote bone fusion, cases in which teriparatide was dis-
continued at the discretion of the attending physician after 
obtaining bone fusion were also excluded.  Patients who 
lived in elderly care facilities were also excluded from this 
study because the living environment affected the continua-
tion rate.  We also excluded patients who switched from 
weekly administration to twice-weekly administration 
before completion.  Finally, 143 consecutive patients, with 
a mean age of 78.0 years (59 to 96), were included in this 
study, 65 of whom used weekly administration (weekly 
group) and 78 used twice-weekly administration (twice-
weekly group).

Patient information included age, sex, the distance by 
road between the hospital and home, family structure, place 
of introduction of teriparatide (outpatient or hospitaliza-
tion), reason for the start of teriparatide administration 
(fracture or examination of osteoporosis), history of osteo-

porosis treatment, history of fracture, the presence of rheu-
matoid arthritis, BMD of the lumbar spine and femoral 
neck before and after teriparatide administration, adverse 
events leading to the discontinuation of teriparatide, period 
of teriparatide continuation, and occurrence of fragility 
fractures during teriparatide use.  We performed BMD mea-
surement within 2 months of starting teriparatide in all 
patients and measured anteroposterior (AP) views of the 
lumbar spine from L2 to L4 and the femoral neck.  The 
administration period of weekly teriparatide was up to 18 
months until June 2017 and up to 24 months thereafter 
because the period of insurance coverage in Japan for 
weekly teriparatide was extended.  Patients who had 
reached the maximum period when teriparatide ended were 
considered to have completed the treatment.  We compared 
the differences in patient background and continuation rates 
between the weekly and twice-weekly groups.  
Furthermore, we examined factors influencing teriparatide 
discontinuation and adverse events in all patients.  In the 
absence of any events, the date of the last follow-up was 
considered the endpoint.

Ethical statement
Our study was conducted in accordance with the ethi-

cal standards of the Helsinki Declaration of 1975, as revised 
in 1983.  This study was approved by the Institutional 
Review Board for Clinical Research at Ugo Municipal 
Hospital (approval number: 0302), and informed consent 
was obtained from all patients enrolled in the study.

Statistical analysis
All continuous variables are expressed as means ± SD.  

The student’s t-test, Welch’s t-test, and Chi-squared (χ2) test 
were used to compare the characteristics between the 
groups.  Teriparatide continuation curves were drawn using 
the Kaplan-Meier method, and the difference between the 
two groups was analyzed using the generalized Wilcoxon 
test.  A Cox proportional hazards model was used to iden-
tify factors associated with the discontinuation of teripara-
tide.  Multivariate logistic regression analysis was used to 
identify the risk factors associated with the adverse events.  
Statistical significance was set at P < 0.05.

Results
Patient demographic and clinicopathological informa-

tion are shown in Table 1.  The distance by road between 
the hospital and home in all patients was 9.2 ± 7.6 km (0.2 
to 34.3).  The number of family members living together 
was 2.5 ± 1.5 (0 to 9) in all patients.  Sixty-nine patients 
started teriparatide after the following fractures: vertebral 
body in 51 patients, the femur in 11, pelvis in six, and 
humerus in one.  Fifty-four patients started teriparatide dur-
ing hospitalization, 43 of whom had fractures.  Osteoporosis 
treatment was prescribed for 59 patients before starting the 
treatment with teriparatide.  Alendronate (Fosamac®; MSD, 
Tokyo, Japan) was prescribed for 13 patients at 35 mg/
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week, risedronate (Actonel®; Eisai, Tokyo, Japan, or 
Benet®; Takeda Pharmaceutical, Tokyo, Japan) was pre-
scribed for 13 patients at 17.5 mg/week, minodronate 
(Recarbon®; Ono Pharmaceutical, Osaka, Japan) was pre-
scribed for four patients at 50 mg/4 weeks, ibandronate 
(Bonviva®, Taisho Toyama Pharmaceutical, Tokyo, Japan) 
was prescribed for three patients at 1 mg/4 weeks, zole-
dronic acid (Reclast®, Asahi Kasei Pharma Co., Ltd.) was 
prescribed for two patients at 5 mg/year, eldecalcitol 
(Edirol®; Chugai Pharmaceutical, Tokyo, Japan) was pre-
scribed for 20 patients at 0.75 µg/day, bazedoxifene 
(Viviant®; Pfizer Japan Inc., Tokyo, Japan) was prescribed 
for eight patients at 20 mg/day, denosumab (Pralia®, Daiichi 
Sankyo, Tokyo, Japan) was prescribed for two patients at 
60 mg/6 months, romosozumab (Evenity®, Amgen K.K., 
Tokyo, Japan) was prescribed for four patients at 210 mg/
month, and elcatonin (Elcitonin®; Asahi Kasei Pharma, 
Ltd.) was prescribed for one patient at 20 µg/week.  Eleven 
of 60 patients took eldecalcitol and a combination of other 
osteoporosis drugs (alendronate, risedronate, ibandronate, 
and bazedoxifene).  Excluding the present fracture that trig-
gered the introduction of teriparatide, 58 patients had histo-
ries of previous fractures as follows: vertebral body in 25 
patients, the femur in 12, distal radius in 12, pelvis in three, 
proximal tibia in three, ulna in two, sternum in one, distal 
fibula in one, and metatarsus in one.  Two of the 59 patients 
had a history of two fractures.  Teriparatide treatment was 

completed in 58 of 124 patients (46.8%), excluding 19 
patients receiving ongoing treatment.  Thirty-six of the 59 
patients (61%) have completed teriparatide treatment in the 
twice-weekly group, and 22 of 65 patients (33.8%) have 
completed teriparatide treatment in the weekly group.  In 
the twice-weekly group, the 6-month continuation rate was 
87.2% (68 continuations and 10 discontinuations), the 
12-month continuation rate was 79.5% (62 continuations 
and 16 discontinuations), and the 18-month continuation 
rate was 70.8% (51 continuations and 21 discontinuations).  
The duration of teriparatide in all patients was 13.9 ± 9.3 
months (0 to 24).  Only one patient in the twice-weekly 
group had a fragility fracture of the thoracic spine during 
treatment with teriparatide.

Teriparatide discontinuation was confirmed in 66 
cases, of which 23 were in the twice-weekly group, and 43 
were in the weekly group.  In all patients, 18 cases (27.3%) 
were discontinued due to adverse events, which was the 
most common reason for discontinuation.  Nausea was the 
most common adverse event in seven cases, followed by 
malaise and body pain in three cases each, dizziness and 
hypertension in two cases each, and itching in one case.  In 
the twice-weekly group, adverse events accounted for 
34.8%, which was the most common reason for discontinu-
ation (Table 2).  Meanwhile, difficulty in continuing to go 
to the hospital was the most common reason for discontinu-
ation at 37.2% in the weekly group.

Table 1.  Comparison of clinical information between the twice-weekly and weekly groups.

Twice-weekly Weekly P

Number 78 65 -
Age 76.9 ± 7.3 79.3 ± 7.9 0.0556
Sex - Male/Female 1/77 6/59 0.0712
Distance between hospital and home (km) 9.9 ± 7.6 8.4 ± 7.5 0.2675
Number of family members living together 1.9 ± 1.1 2.8 ± 1.7 0.0041
Place of introduction of teriparatide - Outpatient/Hospitalization 63/15 26/39 < 0.0001
Reason for the start of teriparatide administration - Fracture/Examination 25/53 44/21 < 0.0001
Past osteoporosis treatment - Present/None 40/38 19/46 0.0125
Past fractures - Present/None 30/48 28/37 0.6975
Rheumatoid arthritis - Present/None 4/74 4/61 0.9206
BMD (g/cm2) of lumbar spine

Before starting teriparatide 0.686 ± 0.176 0.679 ± 0.142 0.8320
One year after starting teriparatide 0.662 ± 0.160 0.682 ± 0.144 0.7024
Two years after starting teriparatide 0.785 ± 0.176 0.728 ± 0.273 0.4647

BMD of proximal femur (g/cm2)
Before starting teriparatide 0.487 ± 0.112 0.488 ± 0.118 0.9576
One year after starting teriparatide 0.494 ± 0.105 0.486 ± 0.115 0.8484
Two years after starting teriparatide 0.527 ± 0.105 0.449 ± 0.118 0.0829

Adverse event leading to discontinuation of teriparatide - Present/None 8/70 10/55 0.5045
Teriparatide - Completed/Discontinued/Ongoing 36/23/19 22/43/0 -
Duration of teriparatide (months) 17.8 ± 7.9 9.1 ± 8.7 < 0.0001
Occurrence of fragility fractures during teriparatide use - Present/None 1/77 0/65 0.9270

Values are expressed as the number of patients or mean ± SD.
BMD, bone mineral density.
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The twice-weekly group had a longer duration of 
teriparatide (P < 0.0001) and a smaller number of people 
living together (P = 0.0041) than the weekly group (Table 
1).  Furthermore, in the twice-weekly group, there were sig-
nificantly more patients who started as outpatients (P < 
0.0001), started treatment for reasons other than fractures (P 
< 0.0001), and had a past osteoporosis treatment (P = 
0.0125).  In the Kaplan-Meier curves on teriparatide contin-
uation between the two groups, the twice-weekly group 
showed a significantly higher continuation rate (P < 0.0001) 
(Fig. 1).

The uni- and multivariate analysis showed no obvious 
factors associated with teriparatide discontinuation only in 
the weekly or the twice-weekly groups (Table 3).  However, 
the uni- and multivariate analyses in all patients showed 
that older age and adverse events were risk factors nega-
tively influencing teriparatide continuation (P = 0.0237 and 
P < 0.0001, respectively) (Table 4).  On the other hand, 
twice-weekly administration was shown to reduce the risk 
of discontinuation of teriparatide (P = 0.043).  The univari-
ate analysis showed no obvious factors associated with 
adverse event in all patients (Table 5).

Table 2.  Reasons for the discontinuation of teriparatide administration.

Twice-weekly (%) Weekly (%)

Number of discontinuation patients 23 43
Adverse event 8 (34.8) 10 (23.3)
  Nausea 3 4
  Dizziness 2 0
  Malaise 1 2
  Itching 1 0
  Body pain 1 2
  Hypertension 0 2
Dropout from outpatient treatment 7 (30.4) 7 (16.3)
No hope for osteoporosis treatment 1 (4.3) 3 (7.0)
Financial burden 2 (8.7) 0 (0)
Difficult to continue going to the hospital 0 (0) 16 (37.2)
The hassle of waiting in the hospital after injection - 1 (2.3)
Difficult to self-inject 1 (4.3) -
Resistance to self-injection 3 (13.0) -
Death form other illness 1 (4.3) 1 (2.3)
Unknown 0 (0) 5 (11.6)

Values are expressed as the number of patients (%).

Fig. 1.  The Kaplan-Meier curves of teriparatide continuation between the twice-weekly and weekly groups.
The curves for the two groups showed significant differences (P < 0.0001).
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Discussion
Our study shows that the twice-weekly teriparatide 

preparation has a significantly higher continuation rate than 
the weekly teriparatide preparation.  In addition, the use of 
the weekly preparation was a significant risk factor for 

teriparatide discontinuation.  The proportion of patients dif-
fered between the two groups due to various factors, such 
as the number of family members living together, place at 
the start of the administration, the reason for starting admin-
istration, and the presence or absence of past osteoporosis 
treatment.  In particular, whether osteoporosis treatment 

Table 3.  Univariate and multivariate analysis of factors affecting the discontinuation of teriparatide in each patient administered with 
teriparatide weekly or twice weekly.

Variables
Univariate Multivariate

OR 95% CI P OR 95% CI P

Twice-weekly
Age 1.023 0.958-1.068 0.4460
Distance between hospital and home 1.012 0.958-1.068 0.6748
Number of family members living together 0.891 0.493-1.610 0.7016
Starting at hospitalization 0.857 0.291-2.519 0.7789
Reason for the start of teriparatide - Fracture 1.201 0.509-2.835 0.6765
Past osteoporosis treatment 1.001 0.445-2.293 0.9796
Past fractures 1.406 0.616-2.212 0.4187
BMD of lumbar spine 2.886 0.294-28.339 0.3631
BMD of proximal femur 0.478 0.012-19.410 0.6958

Weekly
Age 1.063 1.014-1.114 0.0115 1.043 0.994-1.093 0.0834
Distance between hospital and home 1.005 0.965-1.047 0.8093
Number of family members living together 0.986 0.802-1.213 0.8955
Starting at hospitalization 2.910 1.414-5.990 0.0037 1.909 0.590-6.172 0.0037
Reason for the start of teriparatide - Fracture 2.842 1.283-6.296 0.0101 1.439 0.395-5.239 0.5809
Past osteoporosis treatment 0.808 0.414-1.575 0.5310
Past fractures 1.047 0.572-1.913 0.8825
BMD of lumbar spine 0.862 0.071-10.501 0.9070
BMD of proximal femur 4.814 0.125-185.571 0.3990

OR, odds ratio; CI, confidence interval; BMD, bone mineral density.

Table 4.  Univariate and multivariate analyses of factors affecting the discontinuation of teriparatide in all patients.

Variables
Univariate Multivariate

OR 95% CI P OR 95% CI P

Age 1.056 1.018-1.096 0.0037 1.043 1.006-1.082 0.0237
Sex - female 1.093 0.343-3.484 0.8810
Distance between hospital and home 1.001 0.969-1.035 0.9326
Number of family members living together 1.071 0.889-1.290 0.4691
Starting at hospitalization 2.688 1.646-4.390 < 0.0001 1.808 0.796-4.106 0.1568
Reason for the start of teriparatide - Fracture 2.597 1.557-4.331 0.0003 1.090 0.461-2.576 0.8446
Past osteoporosis treatment 0.719 0.435-1.189 0.1988
Past fractures 1.238 0.761-2.014 0.3891
Rheumatoid arthritis 1.221 0.443-3.358 0.6989
BMD of lumbar spine 1.647 0.320-8.480 0.5505
BMD of proximal femur 1.557 0.121-20.024 0.7338
Adverse event of teriparatide 4.530 2.605-7.877 < 0.0001 4.186 2.374-7.380 < 0.0001
Twice-weekly 0.301 0.180-0.504 < 0.0001 0.438 0.249-0.772 0.0043

OR, odds ratio; CI, confidence interval; BMD, bone mineral density.
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was initiated by a fracture or an examination may have a 
significant impact.  However, multivariate analysis with 
these factors showed its usefulness for the continuation rate 
of the twice-weekly preparation.  Among the patients using 
the weekly preparation in the current study, patients who 
discontinued due to difficulty going to the hospital were 
higher than those who discontinued due to adverse events.  
The distance between the home and the hospital and the 
number of people living with the family were not risk fac-
tors for discontinuation in this study, and similar results 
were obtained in the previous study targeting only the 
weekly preparation (Tsuchie et al. 2020).  The hospital sur-
veyed in this study is located in a rural area where transpor-
tation is very inconvenient, and there is almost no public 
transportation, such as trains and buses, in the vicinity of 
the hospital.  Therefore, many patients need to go to the 
hospital by private car, and the difference in distance of 
several kilometers may not be so problematic.  The fre-
quency of hospital visits is expected to be an important fac-
tor in the continuation of treatment.  In addition, teripara-
tide is often used in patients with severe osteoporosis and 
sarcopenia, so the frequency of hospital visits may have a 
significant impact even in cities.  The convenience of the 
twice-weekly preparation, which does not require frequent 
visits, may have contributed to the improvement in its con-
tinuation rate.

The continuous use of the drug for osteoporosis treat-
ment is important to fully demonstrate its effect.  The injec-
tion preparation has a higher continuation rate than oral 
preparation, and the continuation rate of daily teriparatide 
preparation for 12 months after the start of use ranges from 
43.1 to 87% (Arden et al. 2006; Adachi et al. 2007; Cotté et 
al. 2010; Ziller et al. 2010; Foster et al. 2011; Hadji et al. 
2014; Kyvernitakis et al. 2014; Rajzbaum et al. 2014; Oishi 
et al. 2018; Usui et al. 2018).  On the other hand, there are 
only a few reports on weekly teriparatide preparation.  Usui 
et al. (2018) reported that the continuation rate after 1 year 
was 23.2% for weekly teriparatide and 43.1% for daily 
teriparatide.  Mochizuki et al. (2023) reported that the con-

tinuation rate after 1 year was 66.7% for weekly teriparatide 
and 80.4% for daily teriparatide, indicating that the continu-
ation rate was relatively high for daily teriparatide.  All the 
reports on the continuation rate of the once-weekly prepara-
tion were for 12 months, and there were no longer-term 
reports.  Although the completion rate of weekly formula-
tion at 18 or 24 months was 22.7% in our previous study, 
the continuation rate of the weekly product in this study 
was 33.8% (Tsuchie et al. 2020).  In the previous study, it is 
considered that the continuation rate was low because there 
were patients who were continuing treatment.  Regarding 
the twice-weekly teriparatide preparation, only Fujita et al. 
(2022) reported a continuation rate of 47.5% after 1 year, 
but there are no reports showing longer-term continuation 
rates.  In our study, twice-weekly teriparatide preparation 
had a 1-year continuation rate of 79.5% and a 2-year com-
pletion rate of 61%, with a higher continuation rate than the 
weekly preparation.  We were able to show long-term reten-
tion rates up to 2 years later.  In the report of Fujita et al. 
(2022), eight cases were still under treatment at 1-year, but 
in our study, 19 cases were still ongoing at 2-years.  
Moreover, more than 1 year has passed in all cases.  
Therefore, it is inferred that the continuation rate at 1-year 
is more strictly evaluated in our study.  Considering the 
large number of patients who are continuing the treatment, 
it is expected that the 2-year continuation rate will be even 
higher.

Another risk factor for discontinuation is old age.  
Studies have examined factors that affect the continuation 
rate, and elderly with complications and decreased mobility 
were mentioned as factors increasing the rate of dropout 
from treatment (Fahrleitner-Pammer et al. 2017; Oishi et al. 
2018).  In addition, declining motivation is more likely to 
occur in elderly people, which may result in a decrease in 
continuation rates.  Some researchers pointed out the 
importance of a detailed explanation about the fracture-pre-
vention effects of osteoporosis treatment, and each patient’s 
own or patient family’s awareness of the need for osteopo-
rosis treatment can affect the continuation rate (McHorney 

Table 5.  Univariate analyses of factors affecting the adverse event in all patients.

Variables OR 95% CI P

Age 0.978 0.917-1.042 0.4926
Sex - female 0.857 0.097-7.561 0.8896
Distance between hospital and home 1.008 0.946-1.075 0.8016
Number of family members living together 1.266 0.887-1.806 0.1940
Starting at hospitalization 0.429 0.133-1.377 0.1549
Reason for the start of teriparatide - Fracture 0.492 0.174-1.393 0.1817
Past osteoporosis treatment 2.521 0.915-6.948 0.0739
Past fractures 1.200 0.443-3.250 0.7198
BMD of lumbar spine 0.543 0.023-12.920 0.7060
BMD of proximal femur 13.790 0.110-1,735.532 0.2875
Twice-weekly 0.629 0.233-1.699 0.3602

OR, odds ratio; CI, confidence interval; BMD, bone mineral density.
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et al. 2007; Kishimoto and Maehara 2015).  It is necessary 
to cooperate with people of various occupations, such as 
nurses, doctors, and liaison services to help understand the 
importance of osteoporosis treatment and improve its con-
tinuation rate (Moriwaki and Noto 2017).

Similar to the results of our study, a past report has 
reported that the occurrence of an adverse event has a sig-
nificant impact on discontinuation (Fujita et al. 2022).  Low 
BMD in the femur at the time of initiation of teriparatide 
and self-injection in the morning were also listed as risk 
factors in the past report.  In our study, BMD was not listed 
as a risk factor for either the femur or the lumbar spine.  
Because there are still few reports like this study, future 
studies on a larger number of patients is necessary for a 
more detailed analysis.

In this study, BMD in the lumbar vertebrae increased 
with both formulations, with a stronger tendency to increase 
with the twice-weekly administration of teriparatide.  
Previous reports comparing weekly and twice-weekly 
administration have also showed a stronger tendency for 
bone density to increase with twice-weekly administration 
(Sugimoto et al. 2019).  On the other hand, BMD in the 
proximal femur tended to decrease with weekly administra-
tion in this study.  The weak effect of weekly teriparatide 
administration on the increase of BMD in the proximal 
femur has been often reported (Ifuku et al. 2019).  Although 
the effect of the twice-weekly administration of teriparatide 
on the proximal femur is not yet clear, an increase in BMD 
was observed in this study, in contrast with that observed in 
the weekly administration of teriparatide.  The twice-
weekly administration of teriparatide may also be superior 
in terms of stimulating an increase in bone density.

A limitation of this study was the small number of 
patients with osteoporosis.  Some previous reports using 
teriparatide included a larger number of cases and some 
studies on daily teriparatide targeted over 1,000 patients 
(Arden et al. 2006; Foster et al. 2011).  Another limitation 
is that adverse events cannot be accurately assessed.  In the 
past reports, the incidence of all adverse events in weekly 
preparation was approximately 90%, and adverse events 
made it difficult to continue weekly teriparatide in 9.8 to 
19.3% (Nakamura et al. 2012; Sugimoto et al. 2019).  In the 
current study, the incidence of adverse events made it diffi-
cult to continue weekly teriparatide in 15.4%, which was 
similar to the results reported in the past.  Ideally, the occur-
rence of all adverse events could be assessed, but mild 
adverse events were often not documented in medical 
records; therefore, we only evaluated the strong side effects 
that make it difficult to continue teriparatide.  In addition, it 
is necessary to investigate the risk factors for the occur-
rence of adverse events that greatly affect the discontinua-
tion of teriparatide, but no clear factors could be identified 
in this study.  One of the reasons for this was that the evalu-
ation items surveyed in this study have few items that were 
related to the patient’s own body.  In future studies, it will 
be necessary to incorporate information related to the 

patient’s body, such as blood sample data and allergies, and 
conduct a new evaluation with a larger number of patients.  
Although there are various limitations, no studies have 
examined the comparison of the continuation rates between 
twice-weekly teriparatide and weekly teriparatide, which is 
important, especially for twice-weekly teriparatide.  To the 
best of our knowledge, this study is the first to investigate 
the comparison of the continuation rates of twice-weekly 
teriparatide and weekly teriparatide in a rural area.  It is 
inappropriate to use data from multiple hospitals at different 
locations to evaluate the distance between the hospital and 
the patient’s home, and it is necessary to consider a single 
hospital.  Although it will take time to increase the number 
of cases, including sufficient and long-term patient informa-
tion, further studies need to be conducted in the future.

In conclusion, the twice-weekly teriparatide prepara-
tion has a considerably higher continuation rate than the 
weekly teriparatide preparation.  Moreover, old age was a 
risk factor negatively influencing teriparatide continuation, 
and it may be important to motivate patients themselves 
and their families to treat osteoporosis.
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