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Purpose: The aim of this analysis is to describe the baseline characteristics of patients who

are prescribed teriparatide for the treatment of postmenopausal osteoporosis in a real-world

setting in East Asia.

Patients and Methods: The Asia and Latin America Fracture Observational Study

(ALAFOS) is a prospective, multinational, observational study designed to evaluate real-

world use of teriparatide in the treatment of postmenopausal osteoporosis in 20 countries

across Asia, Latin America, the Middle East, and Russia. This subregional analysis focuses

on the East Asian subpopulation of the ALAFOS study. Here we report baseline clinical

characteristics, details regarding the history of fractures, risk factors for osteoporosis,

comorbidities, osteoporosis treatment, and health-related quality of life in patients enrolled

in China, Hong Kong, South Korea, and Taiwan.

Results: The East Asian subgroup of ALAFOS included 1136 postmenopausal women, con-

stituting 37.5% (1136/3031) of the overall ALAFOS patient population. The mean (SD) age was

75.0 (9.6) years. The mean (SD) bone mineral density T-scores were −3.11 (1.54), −2.58 (1.11),

and −2.86 (1.09) at the lumbar spine, total hip, and femoral neck, respectively; 69.6% of patients

had experienced at least one fragility fracture and 40.4% had experienced ≥2 fragility fractures

after 40 years of age. Overall, 63.3% of patients had used medications for osteoporosis in the

past. Themean (SD) EQ-5D-5LVisual Analog Scale (VAS) score at baseline was 59.7 (20.8); the

mean (SD) back pain numeric rating scale score for worst pain in the last 24 hrs was 5.2 (3.2).

Conclusion: Our results indicate that patients who are prescribed teriparatide in East Asia

were elderly women with severe osteoporosis, low bone mineral density, high prevalence of

fractures, back pain and poor health-related quality of life. Most of the patients received

teriparatide as a second-line treatment.

Keywords: postmenopausal osteoporosis, teriparatide, observational study, fractures, East

Asia

Introduction
Osteoporosis is a common and well-recognized health problem worldwide with

a growing importance in Asian countries.1 Osteoporotic fractures, particularly

vertebral and hip fractures, contribute largely to fracture-related morbidity, hospi-

talization, functional disability, and poor quality of life, as well as mortality.2–4

Worldwide estimates revealed that the number of new osteoporotic fractures in

Correspondence: Wen-Shuo Wu
Eli Lilly and Company (Taiwan), Inc.,
11/F, No. 365 Fu Hsing N. Road, Taipei
105 R.O.C., Taiwan
Tel +886 2 2715 2950 ext 2234
Email wu_marco@lilly.com

Clinical Interventions in Aging Dovepress
open access to scientific and medical research

Open Access Full Text Article

submit your manuscript | www.dovepress.com Clinical Interventions in Aging 2020:15 111–121 111

http://doi.org/10.2147/CIA.S228158

DovePress © 2020 Chen et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

C
lin

ic
al

 In
te

rv
en

tio
ns

 in
 A

gi
ng

 d
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0001-8941-4792
http://orcid.org/0000-0002-7209-9690
http://orcid.org/0000-0002-8805-0066
http://orcid.org/0000-0002-4655-6907
http://orcid.org/0000-0002-0617-2597
http://orcid.org/0000-0002-7052-0875
http://orcid.org/0000-0002-3524-8706
http://orcid.org/0000-0002-2476-4182
http://orcid.org/0000-0002-6259-3409
http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php


people ≥50 years of age in the year 2000 was approxi-

mately 9 million; this included 1.6 million hip fractures

and 1.4 million clinical vertebral fractures.5

The number of new vertebral fractures reported from

Southeast Asia in the year 2000 was 0.25 million.5 The

Asia–Pacific Regional Audit report (2013) predicts that

there will be an enormous increase in the number of osteo-

porotic fractures in Asia in the coming years.3 For example,

Asia accounted for 31% of hip fractures worldwide in

the year 1990; future predictions reveal that this number

will increase to 51% by the year 2050.6 This huge increase

in the proportion of osteoporotic fractures in the Asian popu-

lation can be attributed to changing demographics and a rapid

increase in the elderly population in this region.2 Another

factor that may contribute to this increase is rapid economic

development and urbanization in several parts of Asia.7 The

Asian Osteoporosis Study7 found that the incidence of hip

fractures in women >50 years was highest in urbanized Asian

countries such as Hong Kong and Singapore; in these coun-

tries, the incidence of hip fractures is rapidly approaching

that observed in Caucasian populations.7,8

Osteoporosis is an underdiagnosed and often subopti-

mally treated medical condition, which puts a huge burden

on resources and healthcare systems in Asia.2,3 Lack of

awareness about the disease among patients, non-

availability of reliable epidemiological data, limited access

to quality healthcare and diagnostic/therapeutic interven-

tions, reimbursement issues, and financial constraints are

important unmet needs that require attention.2

The Asia and Latin America Fracture Observational

Study (ALAFOS) is a large observational study being con-

ducted in 20 countries across Asia, Latin America, the

Middle East, and Russia. This is one of the first studies

evaluating real-world use of teriparatide in the treatment of

postmenopausal osteoporosis in these geographies. In this

report, we focus on the East Asian subregion of the overall

ALAFOS study cohort. This subregional analysis includes

four East Asian regions (China, Hong Kong, South Korea,

and Taiwan), which are generally similar in racial/ethnic

backgrounds, lifestyles, and healthcare systems. The aim of

the present analysis is to describe the baseline clinical

characteristics of patients who are prescribed teriparatide

for the treatment of postmenopausal osteoporosis. In view

of the increasing burden of osteoporosis in Asia, we believe

that this subregional analysis of the ALAFOS study will

provide useful insights into patient characteristics, common

risk factors, prescribing patterns, fracture outcomes, and

health-related quality of life (HRQoL) measures.

Materials and Methods
Study Design and Assessments
ALAFOS is a multinational, prospective, observational study

being conducted in teriparatide-naïve, postmenopausal

women at a high risk of fracture who are initiating treatment

with teriparatide as prescribed by their physicians during

normal clinical practice. This means that the decision to pre-

scribe teriparatide was taken by the physicians at their own

discretion, based on their clinical judgement. The aim of the

ALAFOS study is to evaluate the incidence of new osteoporo-

tic fractures in relation to time on teriparatide, and persistence

and adherence to teriparatide treatment in this patient popula-

tion. Details regarding the ALAFOS study design have been

published previously.9 Patients are treated with once-daily

teriparatide (20 μg/day) for up to 24 months, the maximum

approved treatment duration, during the active treatment

phase. Patient assessments and data collection are done during

routine clinical visits (at baseline, 3 months, 6 months and

approximately every 6 months thereafter; Figure 1). Patients

Figure 1 ALAFOS study design.

Notes: aPrescribed by treating physician at baseline visit as part of routine clinical practice; all aspects of patient care (including diagnostic and therapeutic interventions)

were conducted at the discretion of the treating physicians according to their clinical judgment and local standards of medical care; bData collection is done during routine

clinical visits.
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will be followed up for up to 12months after completion of the

active treatment with teriparatide.

Variables assessed at baseline include demographic and

clinical characteristics, fracture history, possible risk factors

for osteoporosis or fractures, existing comorbidities, conco-

mitant medications, osteoporosis and back pain medications,

and HRQoL measures such as EQ-5D-5L, and back pain

scores. Outcome measures that will be assessed during sub-

sequent visits include fracture details (based on medical con-

firmation); adherence to treatment; patients’ knowledge,

beliefs, and attitudes about osteoporosis; and back pain, phy-

sical function, mobility, and HRQoL measures. Protocol-

defined adverse event data will also be collected. Details

regarding these assessments have been published previously.9

The present analysis focuses on the baseline character-

istics of patients who receive teriparatide for the treatment

of postmenopausal osteoporosis.

Statistics
In this analysis, we disclose the baseline data for the East

Asian subregion (N=1136 patients), including baseline data

for the four participant regions: Taiwan (N=474; 41.7% of the

East-Asia subregional group), South Korea (N=379; 33.4%),

China (N=235; 20.7%) and Hong Kong (N=48; 4.2%).

Descriptive statistics are used to describe the study population

(for continuous variables, means and standard deviations [SD]

or medians and first and third quartiles [Q1, Q3] are presented,

and categorical variables are summarized using counts and

percentages). We have not made any statistical comparisons

among the four participant regions or with the overall East

Asian subregional group. Data analysis was done using SAS

v9.4 or higher (SAS Institute Inc., Cary, NC, USA).

Ethics Approval
The ALAFOS study complies with the principles of Good

Clinical Practice, the Declaration of Helsinki, and all local

laws and regulations as applicable. Appropriate local site-

level ethics committees have approved the study protocol.

All participants provided written informed consent and were

required to sign a Consent to Release Information form.

Results
The overall ALAFOS baseline analysis included 3031

patients across 20 countries.9 The present analysis of the

East Asian subregional cohort includes 1136 patients, con-

stituting 37.5% of the overall ALAFOS patient population.

Table 1 shows the baseline demographics of the overall

East Asian study cohort and the four participant regions. The

mean (SD) age of the overall East Asian cohort was 75.0

(9.6) years and the mean (SD) body mass index (BMI) was

23.1 (3.9) kg/m2. The mean (SD) age at onset of menopause

was 49.5 (5.2) years for the overall East Asian cohort, which

was generally consistent across all four participant regions.

Surgical menopause was reported by 9.4% of patients in the

overall East Asian cohort with patients from Hong Kong

reporting the highest rate (18.8%).

Bone Mineral Density and History of

Fractures
The baseline mean (SD) bone mineral density (BMD)

T-scores for the overall East Asian cohort were −3.11
(1.54), −2.58 (1.11), and −2.86 (1.09) at the lumbar spine,

total hip, and femoral neck, respectively (Table 1).

A majority of patients (69.6%) had experienced at least

one fragility fracture after 40 years of age (85.4% in

Hong Kong, 75.5% in Taiwan; 74.9% in China, and

57.0% in South Korea; Table 1). The percentage of patients

with a history of ≥2 fragility fractures after 40 years of age

was 40.4% (66.7% in Hong Kong, 53.8% in Taiwan, 34.9%

in China, and 23.7% in South Korea; Figure 2). Previous

vertebral fractures were reported by 47.0% of patients; non-

vertebral and hip fractures were reported by 28.3% and

13.9% of patients, respectively (Table 1). A prior history

of hip fracture was more common in Taiwan (17.3%), South

Korea (16.1%), and Hong Kong (14.6%) than in China

(3.4%; Table 1).

Risk Factors for Osteoporosis/Fractures
In the overall East Asian subregional cohort, 23.8% of

patients reported having a maternal history of osteoporo-

sis or hip fracture; the corresponding rates in the four

regions ranged from 2.8% in Hong Kong to 29.9% in

China (Table 2). Almost 70% of patients needed to use

the support of their arms while standing up from a chair.

Approximately 50% of patients reported having pro-

blems related to vision and 36.3% reported having at

least one fall in the past year. The percentage of patients

experiencing falls in the past year was the highest in

Hong Kong and Taiwan (43.8% and 43.1%, respec-

tively; Table 2).

Current Comorbid Conditions and

Concomitant Medications
Hypertension was the most common comorbid condition

in the overall East Asian cohort (44.4% of patients),
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followed by type 2 diabetes (10.7%) and rheumatoid

arthritis/other rheumatologic conditions (7.2%; Table 2).

Hypertension was more common in Hong Kong and South

Korea (66.7% and 57.3%, respectively) than in China

(37.3%) and Taiwan (34.8%). Antihypertensive medica-

tions were used by 29% of patients, and glucocorticoid

use (prednisone daily equivalent dose ≥7.5 mg for ≥3

months) was reported by 4.0% of patients in the overall

East Asian cohort at baseline (Table 2).

Medications for Osteoporosis and Back

Pain
Table 3 summarizes the use of osteoporosis and back pain

medications by the study participants. In the overall East

Asian cohort, 63.3% of patients had used medications for

osteoporosis in the past. Osteoporosis medication use was

highest in Hong Kong (97.9%), followed by Taiwan (78.1%),

China (59.6%), and South Korea (42.7%; Table 3). The most

commonly used antiresorptive drug class in the East Asian

Table 1 Baseline Characteristics and Reproductive History

Characteristic Taiwan (N=474) South Korea

(N=379)

China (N=235) Hong Kong

(N=48)

All Patients East

Asian Subregion

(N=1136)

Age (years), mean (SD) 76.5 (9.9) 75.0 (9.0) 71.1 (9.2) 78.4 (8.6) 75.0 (9.6)

Body mass index (kg/m2), mean (SD) 23.3 (4.2) 23.3 (3.8) 22.7 (3.6) 20.8 (3.2) 23.1 (3.9)

Bone mineral density (T-score), mean (SD)

Lumbar spine −3.38 (1.19) (n=268) −2.92 (1.41) (n=191) −2.88 (2.16) (n=127) −2.72 (1.78) (n=21) −3.11 (1.54) (n=607)

Total hip −2.76 (0.96) (n=149) −2.15 (1.08) (n=84) −2.72 (1.11) (n=28) −2.74 (1.66) (n=24) −2.58 (1.11) (n=285)

Femoral neck −3.06 (0.74) (n=163) −2.58 (1.09) (n=137) −2.77 (2.16) (n=28) −3.31 (0.79) (n=20) −2.86 (1.09) (n=348)

Patients older than 40 years with ≥1 previous

low trauma fracture, n (%)

358 (75.5%) 216 (57.0%) 176 (74.9%) 41 (85.4%) 791 (69.6%)

Patients older than 40 years with previous

low trauma fracture (by number of fractures),

n (%)

No fractures 116 (24.5%) 163 (43.0%) 59 (25.1%) 7 (14.6%) 345 (30.4%)

1 fracture 103 (21.7%) 126 (33.2%) 94 (40.0%) 9 (18.8%) 332 (29.2%)

2 fractures 93 (19.6%) 59 (15.6%) 36 (15.3%) 12 (25.0%) 200 (17.6%)

3 fractures 72 (15.2%) 19 (5.0%) 20 (8.5%) 8 (16.7%) 119 (10.5%)

4 fractures 51 (10.8%) 5 (1.3%) 10 (4.3%) 7 (14.6%) 73 (6.4%)

5 or more fractures 39 (8.2%) 7 (1.8%) 16 (6.8%) 5 (10.4%) 67 (5.9%)

Previous fracture sites, n (%)

Vertebral 286 (60.3%) 108 (28.5%) 109 (46.4%) 31 (64.6%) 534 (47.0%)

Non-vertebral 146 (30.8%) 111 (29.3%) 50 (21.3%) 15 (31.3%) 322 (28.3%)

Main non-vertebrala 123 (25.9%) 78 (20.6%) 16 (6.8%) 13 (27.1%) 230 (20.2%)

Hip 82 (17.3%) 61 (16.1%) 8 (3.4%) 7 (14.6%) 158 (13.9%)

Reproductive History

Age at onset of menopause (years), mean (SD) 49.5 (5.4) 49.5 (5.4) 49.1 (4.7) 49.6 (4.4) 49.5 (5.2)

Number of fertile yearsb, median (Q1, Q3),

years

35.0 (31, 37) 34.0 (30, 37) 35.0 (32, 37) 35.0 (32, 39) 35.0 (31, 37)

Parityc, n (%) patients

0 16 (3.4%) 11 (2.9%) 8 (3.4%) 5 (10.4%) 40 (3.5%)

1 16 (3.4%) 7 (1.8%) 65 (28.0%) 9 (18.8%) 97 (8.6%)

2 78 (16.5%) 74 (19.5%) 57 (24.6%) 10 (20.8%) 219 (19.3%)

3 115 (24.3%) 109 (28.8%) 60 (25.9%) 6 (12.5%) 290 (25.6%)

4 128 (27.0%) 71 (18.7%) 18 (7.8%) 9 (18.8%) 226 (19.9%)

5 or more 121 (25.5%) 107 (28.2%) 24 (10.3%) 9 (18.8%) 261 (23.0%)

Early menopause (< age 40), n (%) 19 (4.0%) 17 (4.5%) 6 (2.6%) 1 (2.1%) 43 (3.8%)

Surgical menopause, n (%) 57 (12.3%) 26 (6.9%) 11 (5.4%) 9 (18.8%) 103 (9.4%)

Notes: Percentages were calculated using n, the number of valid (not missing or unknown) responses for each item. aRadius, hip, humerus, tibia, pelvis and clavicle; bAge at

menopause – age at menstruation; cNumber of times given birth.

Abbreviations: N, total number of patients available; n, number of patients with valid (non-missing or unknown) values; Q1, 1st quartile; Q3, 3rd quartile.
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cohort was bisphosphonates (29.8% of patients). The fre-

quency of use of bisphosphonates was highest in

Hong Kong (Hong Kong [68.8%], Taiwan [38.0%], China

[23.0%], and South Korea [19.0%]). Alendronate was the

most commonly used bisphosphonate across all four regions

(Table 3). Denosumab use was reported most often by

patients from Taiwan (22.4%), with a lower use in

Hong Kong (8.3%), South Korea (0.3%), and China

(0.0%). A similar trend was observed for raloxifene

(Taiwan [13.9%], South Korea [2.4%], China [0.0%], and

Hong Kong [0.0%]; Table 3). Calcium and vitamin D use

was highest in Hong Kong (79.2% and 87.5%, respectively;

Table 3).

In the overall East Asian cohort, 39.2% of patients had

used ≥1 back pain medication over the past 24 hrs. The

most commonly used analgesic medication drug class in

the overall East Asian cohort was nonsteroidal anti-

inflammatory drugs (18.9%). The most commonly used

medication for back pain was paracetamol in Hong Kong

(29.2% of patients) and opioids in South Korea (23.2% of

patients; Table 3).

HRQoL and Back Pain Scores
The HRQoL scores at baseline are summarized in Table 4.

The median (Q1, Q3) and mean (SD) EQ-5D-5L Visual

Analog Scale (VAS) scores for the overall East Asian cohort

were 60.0 (50.0, 75.0) and 59.7 (20.8), respectively. These

scores were generally similar across the four participant

regions, although slightly higher for Hong Kong (Table 4).

The median (Q1, Q3) EQ-5D-5L utility total score was 0.5

(0.2, 0.7) for the East Asian cohort; the corresponding score

for South Korea was lower than for the other three regions

(Table 4). A considerable percentage of patients in the over-

all East Asian cohort reported experiencing severe or

extreme problems on the EQ-5D-5L individual domains

(mobility [36.1%], self-care [28.7%], usual activities

[36.7%], pain/discomfort [27.2%], and anxiety/depression

[13.2%]; Table 4). The mean (SD) back pain numeric rating

scale scores were 3.9 (2.8) for average pain and 5.2 (3.2) for

worst pain in the last 24 hrs.

Discussion
Osteoporosis is recognized as a healthcare concern of

increasing magnitude in East Asia.2 A survey conducted

by the China Ministry of Health from the year 2003 to

2006 revealed that ~30% of women from the Chinese

mainland, aged ≥50 years, were suffering from osteoporo-

sis based on the World Health Organization diagnostic

criteria.10 This percentage, when correlated with the large

population in China, translates to ~54.1 million women

suffering from osteoporosis in China alone.10 The increas-

ing burden of osteoporosis in East Asia underscores the

importance of studying the epidemiology of osteoporosis

in this region with a focus on risk factors, diagnostic and

therapeutic options, common prescription patterns for

osteoporosis medications, and preventive strategies.

The approved labels for teriparatide in major geogra-

phies such as the United States and Europe state that

Figure 2 Percentage of patients with osteoporotic fractures after 40 years of age.

Notes: The five parts of the figure show: (A) Taiwan (N=474); (B) South Korea (N=379); (C) China (N=235); (D) Hong Kong (N=48); (E) All Patients – East Asian

subregion (N=1136). Percentages were calculated using n, the number of valid (not missing or unknown) responses for each item.
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teriparatide is indicated in postmenopausal women with

osteoporosis at high risk for fracture.11,12 Local labels for

teriparatide in the East Asian countries also support the

use of teriparatide in this patient population.13–16 In addi-

tion, teriparatide is also approved for the treatment of men

with osteoporosis who are at an increased risk of fracture

and osteoporosis associated with sustained systemic glu-

cocorticoid therapy in Hong Kong and South Korea.15,16

Our analysis revealed that patients receiving teriparatide in

East Asia were typically elderly, postmenopausal women

(mean age: 75.0 years). East Asian patients enrolled in the

ALAFOS study were older than patients from Latin

America (mean age: 71.0 years) and the Middle East

(mean age: 69.3 years).9 Within the East Asian cohort,

patients from Hong Kong (mean age: 78.4 years) were

older than those from other regions.

East Asian patients had low BMD T-scores at baseline,

similar to the Latin America and the Middle East subregions

of the ALAFOS study.9 Low BMD is a well-established risk

factor for fractures. Most treatment guidelines use BMD

values as a guide to therapeutic decisions.2 It is important

to note that the BMD values for Asians differ from those for

Caucasians. Population-specific BMD reference databases

have been developed for several East Asian countries using

dual-energy X-ray absorptiometry.17–21

A previous history of fracture is another well-known

risk factor that can predict possible fractures.2 A majority

of patients in the East Asian ALAFOS cohort (69.6%) had

experienced at least 1 fragility fracture after 40 years of

age and 40.4% had experienced ≥2 fractures at baseline;

these percentages were marginally higher than those

reported for the overall ALAFOS population (62.9% and

Table 2 Risk Factors for Osteoporosis and Fractures, Current Comorbidities, and Concomitant Medications

Characteristic Taiwan

(N=474)

South

Korea

(N=379)

China

(N=235)

Hong Kong

(N=48)

All Patients East

Asian Subregion

(N=1136)

Maternal history of osteoporosis or hip fracture, n (%) 66 (26.4%) 33 (17.8%) 59 (29.9%) 1 (2.8%) 159 (23.8%)

Sight problems, n (%) 331 (71.8%) 78 (21.1%) 94 (52.8%) 27 (57.4%) 530 (50.2%)

Patients experiencing falls in the past year, n (%) 200 (43.1%) 94 (31.8%) 39 (23.4%) 21 (43.8%) 354 (36.3%)

Number of falls in the past year, n (%)

No falls 264 (56.9%) 202 (68.2%) 128 (76.6%) 27 (56.3%) 621 (63.7%)

1 fall 110 (23.7%) 74 (25.0%) 26 (15.6%) 16 (33.3%) 226 (23.2%)

2 falls 44 (9.5%) 11 (3.7%) 10 (6.0%) 3 (6.3%) 68 (7.0%)

3 or more falls 46 (9.9%) 9 (3.0%) 3 (1.8%) 2 (4.2%) 60 (6.2%)

Hours of exercise per week, mean (SD) 2.6 (3.4) 3.1 (5.6) 6.3 (8.6) 2.9 (3.2) 3.4 (5.4)

Use of arms when standing up from a chair, n (%) 340 (72.3%) 257 (68.9%) 131 (67.2%) 30 (62.5%) 758 (69.8%)

Immobilized for >12 months, n (%) 5 (1.1%) 6 (1.6%) 6 (3.3%) 1 (2.1%) 18 (1.7%)

Currently smoking, n (%) 3 (0.6%) 7 (1.9%) 1 (0.5%) 1 (2.1%) 12 (1.1%)

Alcoholic drinks per week, mean (SD) 0.1 (0.5) 0.2 (1.2) 0.0 (0.0) 0.2 (1.1) 0.1 (0.8)

Caffeinated drinks per week, mean (SD) 0.9 (2.4) 4.2 (5.6) 0.1 (0.7) 1.6 (3.6) 1.7 (3.9)

Patients with current comorbiditiesa, n (%)

Hypertension 159 (34.8%) 216 (57.3%) 84 (37.3%) 32 (66.7%) 491 (44.4%)

Type 2 diabetes mellitus 46 (10.1%) 35 (9.5%) 28 (12.7%) 8 (16.7%) 117 (10.7%)

Rheumatoid arthritis or other rheumatologic

conditions

28 (6.2%) 24 (6.5%) 20 (9.1%) 7 (14.6%) 79 (7.2%)

Concomitant medicationsb, n (%)

Antihypertensives 117 (24.7%) 152 (40.1%) 31 (13.2%) 29 (60.4%) 329 (29.0%)

Insulins/oral hypoglycemics 30 (6.3%) 47 (12.4%) 11 (4.7%) 5 (10.4%) 93 (8.2%)

Glucocorticoidsc 9 (5.2%) 6 (2.5%) 3 (5.9%) 2 (5.6%) 20 (4.0%)

Notes: Percentages were calculated using n, the number of valid (not missing or unknown) responses for each item. aThe three most frequent comorbidities in the overall

East Asian cohort are listed; bConcomitant medications related to the risk of osteoporosis and falls taken by ≥4% of all patients in the overall East Asian subregional cohort

at baseline. Other medications included oral anticoagulants/heparin (3.9% of all patients), benzodiazepines (3.0%), antidepressants (3.0%), thyroid hormones (1.8%),

antiarrhythmics (1.8%), and anticonvulsants (1.3%); cPrednisone daily equivalent dose ≥7.5 mg for ≥3 months.

Abbreviations: N, total number of patients available; n, number of patients with valid (non-missing or unknown) values.
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28.8%, respectively) and the Latin American subpopula-

tion of the ALAFOS (62.8% and 27.2%, respectively).9

These findings suggest that patients who initiate teripara-

tide in East Asia may be at a higher risk of fractures at

baseline than those in other geographies, based on their

previous fracture history. Within the East Asian cohort as

well, there were differences across regions with respect to

the percentage of patients with more than one fragility

fracture at baseline; Hong Kong reported the highest

percentage (85.4%), followed by Taiwan (75.5%), China

(74.9%) and South Korea (57.0%). These differences

could be related to the different reimbursement criteria

in these regions. For example, in Taiwan, patients would

be reimbursed if they had a BMD T-score < −3, or ≥2

fractures, or intolerance to or previous treatment with at

least one antiresorptive medication for 1 year.22 In South

Korea, teriparatide is reimbursed for patients with post-

menopausal osteoporosis who have had two fragility frac-

tures with a BMD T-score < −2.5 and who have shown no

improvement after receiving antiresorptive treatment for

at least 1 year,23 while in China, teriparatide is not reim-

bursed at all.

Table 3 Previous Use of Osteoporosis and Analgesic Medications

Characteristic Taiwan

(N=474)

South Korea

(N=379)

China

(N=235)

Hong Kong

(N=48)

All Patients

East Asian

Subregion

(N=1136)

Past use of osteoporosis medicationa, n (%) 370 (78.1%) 162 (42.7%) 140 (59.6%) 47 (97.9%) 719 (63.3%)

Number of previous osteoporosis medications, n (%)

0 104 (21.9%) 217 (57.3%) 95 (40.4%) 1 (2.1%) 417 (36.7%)

1 214 (45.1%) 131 (34.6%) 33 (14.0%) 5 (10.4%) 383 (33.7%)

2 107 (22.6%) 26 (6.9%) 62 (26.4%) 14 (29.2%) 209 (18.4%)

3 39 (8.2%) 3 (0.8%) 32 (13.6%) 21 (43.8%) 95 (8.4%)

4 8 (1.7%) 0 (0.0%) 13 (5.5%) 6 (12.5%) 27 (2.4%)

5 or more 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.1%) 1 (0.1%)

Previous pharmacotherapy for osteoporosisb, n (%)

Alendronate 122 (25.7%) 26 (6.9%) 33 (14.0%) 30 (62.5%) 211 (18.6%)

Ibandronate 31 (6.5%) 25 (6.6%) 4 (1.7%) 2 (4.2%) 62 (5.5%)

Risedronate 0 (0.0%) 14 (3.7%) 8 (3.4%) 0 (0.0%) 22 (1.9%)

Zoledronate 35 (7.4%) 3 (0.8%) 12 (5.1%) 3 (6.3%) 53 (4.7%)

Other bisphosphonates 2 (0.4%) 5 (1.3%) 2 (0.9%) 1 (2.1%) 10 (0.9%)

Any one or more bisphosphonates 180 (38.0%) 72 (19.0%) 54 (23.0%) 33 (68.8%) 339 (29.8%)

Calcitonin 3 (0.6%) 1 (0.3%) 42 (17.9%) 4 (8.3%) 50 (4.4%)

Calcium only 160 (33.8%) 53 (14.0%) 54 (23.0%) 38 (79.2%) 305 (26.8%)

Denosumab 106 (22.4%) 1 (0.3%) 0 (0.0%) 4 (8.3%) 111 (9.8%)

Estrogen therapy 3 (0.6%) 3 (0.8%) 0 (0.0%) 0 (0.0%) 6 (0.5%)

Raloxifene 66 (13.9%) 9 (2.4%) 0 (0.0%) 0 (0.0%) 75 (6.6%)

Other SERMs 0 (0.0%) 7 (1.8%) 0 (0.0%) 0 (0.0%) 7 (0.6%)

Strontium ranelate 5 (1.1%) 0 (0.0%) 0 (0.0%) 1 (2.1%) 6 (0.5%)

Vitamin D only 41 (8.6%) 8 (2.1%) 112 (47.7%) 42 (87.5%) 203 (17.9%)

Use of ≥ 1 back pain medication over the past 24 hrs,

n (%)

210 (44.3%) 167 (44.1%) 51 (21.7%) 17 (35.4%) 445 (39.2%)

Specific back pain medications, n (%)

NSAIDs 106 (22.4%) 62 (16.4%) 44 (18.7%) 3 (6.3%) 215 (18.9%)

Paracetamol 27 (5.7%) 26 (6.9%) 1 (0.4%) 14 (29.2%) 68 (6.0%)

Opioids 20 (4.2%) 88 (23.2%) 4 (1.7%) 6 (12.5%) 118 (10.4%)

Paracetamol and opioid combination 98 (20.7%) 65 (17.2%) 0 (0.0%) 0 (0.0%) 163 (14.3%)

Notes: Percentages were calculated using n, the number of valid (not missing or unknown) responses for each item. aThis includes ongoing medications as well as those

stopped before baseline; bPrior osteoporosis medications taken by >0.5% of all patients in the overall East Asian subregional cohort.

Abbreviations: N, total number of patients available; n, number of patients with valid (non-missing or unknown) values; NSAIDs, nonsteroidal anti-inflammatory drugs;

SERMs, selective estrogen receptor modulators.
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Vertebral fractures were reported by 47.0% of patients

in the East Asian cohort, while non-vertebral fractures

were reported by 28.3%. In the overall ALAFOS study

cohort, a history of vertebral and non-vertebral fractures

was present in 33.0% and 32.2% of patients, respectively.9

Hip fractures were reported less often in China (3.4% of

patients) than in the other East Asian regions. These dif-

ferences may be related to the different medical specialties

of the participating study sites (primary care, orthopedics,

endocrinology). This observation may also be explained

by the fact that the Chinese label for teriparatide supports

the use of teriparatide in reducing the risk of vertebral and

non-vertebral fractures (but not hip fractures) in postme-

nopausal women.13

Certain comorbid conditions such as diabetes mellitus

and chronic kidney disease are known to increase the risk of

osteoporosis and fractures.24 In these cases, osteoporosis is

mainly due to issues with bone quality, while BMD may be

relatively preserved.24 Conditions such as rheumatoid

arthritis are also associated with a higher fracture risk due

to increased bone resorption and reduced BMD as a result of

cytokine activation, immobilization and prolonged

glucocorticoid treatment.24 In the ALAFOS East Asian

cohort, hypertension (44.4% of patients), type 2 diabetes

mellitus (10.7%) and rheumatoid arthritis or other rheuma-

tologic conditions (7.2%) were the most common comor-

bidities. This finding was similar to the overall ALAFOS

study population.9 Glucocorticoid use was slightly lower in

the East Asian cohort (4.0%) than in the overall ALAFOS

study population (5.3%).9

The use of osteoporosis medications in the past in the

East Asian ALAFOS cohort (63.3% of patients) was lesser

than that reported in similar studies in Europe (91.7%), the

United States (88.4%), and Latin America (70.9%), but it

was higher than that reported in Japan (51.3%) and the

Middle East (19.9%).9,25–27 Bisphosphonates were the

most commonly used class of antiresorptive drugs across

most geographies.9,25,27 These findings indicate that

a large proportion of patients in East Asia had already

received antiresorptive therapies prior to initiating teri-

paratide. Country-specific treatment guidelines regarding

teriparatide use are available for several East Asian coun-

tries. The Japanese guidelines for the treatment and pre-

vention of osteoporosis recommend the use of teriparatide

Table 4 Health-Related Quality of Life Scores at Baseline

Characteristic Taiwan

(N=474)

South Korea

(N=379)

China (N=235) Hong Kong

(N=48)

All Patients

East Asian

Subregion

(N=1136)

EQ-5D-5L – VAS scorea

Median (Q1, Q3) 60.0 (50.0, 75.0) 60.0 (45.0, 80.0) 60.0 (50.0, 70.0) 70.0 (50.0, 80.0) 60.0 (50.0, 75.0)

Mean (SD) 61.0 (17.8) 57.5 (25.3) 59.8 (17.4) 64.1 (21.4) 59.7 (20.8)

EQ-5D-5L – Utility Total Score

Median (Q1, Q3) 0.6 (0.3, 0.7) 0.3 (0.0, 0.6) 0.6 (0.3, 0.7) 0.6 (0.3, 0.8) 0.5 (0.2, 0.7)

Mean (SD) 0.5 (0.4) 0.2 (0.4) 0.5 (0.3) 0.6 (0.3) 0.4 (0.4)

EQ-5D-5L severe/extreme problemsb, n (%)

Mobility 117 (25.1%) 215 (57.2%) 63 (27.4%) 10 (20.8%) 405 (36.1%)

Self-care 88 (18.8%) 182 (48.4%) 42 (18.3%) 10 (20.8%) 322 (28.7%)

Usual activities 111 (23.8%) 233 (62.0%) 60 (26.0%) 8 (16.7%) 412 (36.7%)

Pain/discomfort 89 (19.1%) 163 (43.4%) 47 (20.3%) 6 (12.5%) 305 (27.2%)

Anxiety/depression 62 (13.2%) 66 (17.6%) 16 (7.0%) 4 (8.3%) 148 (13.2%)

Back Pain Numeric Rating Scalec

Worst pain in the last 24 hrs, median (Q1, Q3) 5.0 (3.0, 8.0) 6.0 (3.0, 8.0) 5.0 (3.0, 8.0) 5.0 (0.0, 8.0) 5.0 (3.0, 8.0)

Average pain in the last 24 hrs, median (Q1, Q3) 4.0 (2.0, 6.0) 4.0 (1.0, 6.0) 3.0 (2.0, 5.0) 3.5 (0.0, 5.0) 4.0 (2.0, 6.0)

Worst pain in the last 24 hrs, mean (SD) 5.3 (3.0) 5.3 (3.4) 5.0 (3.2) 4.4 (3.8) 5.2 (3.2)

Average pain in the last 24 hrs, mean (SD) 4.0 (2.6) 3.9 (3.1) 3.7 (2.6) 3.6 (3.1) 3.9 (2.8)

Notes: Percentages were calculated using n, the number of valid (not missing or unknown) responses for each item. aA 100-mm visual analog scale was used to indicate

perceived overall health status (0=the worst health you can imagine; 100=the best health you can imagine); bFor the “mobility,” “self-care,” and “usual activities” domains,

extreme problems refer to inability to move, inability to take care of self, and inability to perform usual activities, respectively; cBack pain was self-assessed by patients on

a rating scale of 0 to 10 (0=no back pain; 10=worst possible back pain).

Abbreviations: N, total number of patients; n, number of patients with valid (non-missing or unknown) values; Q1, 1st quartile; Q3, 3rd quartile; VAS, Visual Analog Scale.
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in patients who are at high risk of fractures (patients who

have a fracture while on bisphosphonate or selective estro-

gen receptor modulators therapy, elderly patients with ≥1
vertebral fracture or proximal femoral fracture, or patients

with significantly reduced BMD).24 The 2013 guidelines

for the management of postmenopausal osteoporosis from

the Osteoporosis Society of Hong Kong recommend ter-

iparatide as a first-line therapy, especially in patients with

≥1 osteoporotic fracture, BMD T-score < −3, or those who
do not respond to antiresorptive therapy.28 The Taiwanese

guidelines also state that there is good evidence regarding

the beneficial effects of teriparatide in the prevention of

vertebral and non-vertebral fractures as well as in gluco-

corticoid-induced osteoporosis.4 The 2017 Chinese guide-

lines from the Osteoporosis and Bone Mineral Research

Society of the Chinese Medical Association recommend

the use of teriparatide in postmenopausal women at a high

risk of fractures (patients with >1 vertebral fracture or

significantly reduced BMD) and patients who have contra-

indications or are unable to tolerate oral drugs.29 In South

Korea, teriparatide is indicated for the treatment of post-

menopausal osteoporosis, osteoporosis in men and gluco-

corticoid-induced osteoporosis.16 These healthcare policies

have a great impact on the patterns of treatment of osteo-

porosis and on real-world evidence in East Asia.

Osteoporosis is known to have a detrimental effect on

the quality of life of patients. Also, evidence shows that

quality of life often improves after the treatment of

osteoporosis.2 Patients from the East Asian ALAFOS

cohort reported a low HRQoL at baseline (median EQ-

5D-5L VAS scores for perceived overall health status of

60.0); this was lower than that observed in Latin America

(70.0) and the Middle East (70.0),9 while it was higher

than that reported in Europe (50.0).25 The proportion of

patients reporting severe or extreme problems in East Asia

was higher than that reported in other regions from the

ALAFOS study.9 A similar trend was observed in the

mean (SD) back pain numeric rating scale scores.9 The

ALAFOS study will evaluate patients’ response to teri-

paratide over time and provide useful data regarding frac-

ture benefits and quality of life improvements in the real

world.

Data suggest that East Asia is likely to bear a huge

burden of osteoporosis in the next few decades. In fact, the

East Asian region has some unique challenges which con-

tribute considerably to the increased burden and manage-

ment gap for osteoporosis. These challenges include

a rapidly increasing elderly population, high fracture rates,

underestimation of disease burden due to scarcity of epide-

miological data especially from rural areas, unequal distri-

bution of health resources, non-availability of diagnostic and

therapeutic options in rural areas, and poor patient aware-

ness and compliance. In addition, factors such as limited

access to medical insurance/reimbursement policies and

financial considerations further magnify the issue.2,3,10

Better knowledge of epidemiology, risk factors, diag-

nostic and therapeutic options, and quality of life will help

governments and physicians to channelize their efforts in

the right direction. Strategies such as timely diagnosis and

treatment, lifestyle modification, maintenance of physical

activity, and fall prevention will be required to reduce the

burden of osteoporosis in the coming years.30 This East

Asian subregional analysis is the first observational study

evaluating real-world use of teriparatide in a community

setting in East Asia. The current baseline analysis provides

useful information regarding demographic characteristics,

risk factors, fracture history, and HRQoL measures for

patients who are currently being prescribed teriparatide

in the real world in East Asia.

The limitations of this analysis are those that are com-

monly seen with non-randomized, observational studies.

The study does not have a comparator arm hence this

study does not generate any data comparing teriparatide

with other treatments. All historical data, including frac-

ture history, risk factors, comorbid conditions, and conco-

mitant medications, are patient-reported, giving rise to the

possibility of recall bias. In addition, patients included in

this analysis were not distributed uniformly across the four

East Asian regions and were also from different medical

specialties. Given the heterogeneity of the East Asian

subregion and the relatively small sample size for each

participating region, our sample may not be truly repre-

sentative of the general population.

Conclusions
Our analysis revealed that patients who are initiating treat-

ment with teriparatide in East Asia are elderly women who

have a high risk of fracture, due to their low BMD and

history of fractures. Typically, these patients had asso-

ciated comorbidities and were receiving several concomi-

tant medications. Many patients had been treated with

osteoporosis medications prior to initiating teriparatide

and had back pain and poor HRQoL at baseline. This

information would help physicians, payers and health pol-

icy makers to make informed decisions regarding the use

of this osteoanabolic drug in their regions.
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