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Abstract

Objective: We aimed to describe the baseline clinical characteristics and fracture history of

patients taking teriparatide in routine clinical practice in the Middle East (ME) subregional cohort

of the Asia and Latin America Fracture Observational Study (ALAFOS).
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Methods: Herein, we report baseline clinical characteristics of patients who were prescribed

teriparatide (20 mg/day, subcutaneous injection) in four participant ME countries (Saudi Arabia,

United Arab Emirates, Kuwait, and Lebanon).

Results: The ME cohort included 707 patients mean (SD) age 69.3 (11.6) years. Mean (SD) bone

mineral density (BMD) T-scores at baseline were �3.13 (1.28) for lumbar spine, �2.88 (0.94) for

total hip, and �2.65 (1.02) for femoral neck. Osteoporotic fractures after age 40 years were

reported in 45.8% (vertebral fracture 14.4%, hip fracture 18.4%) and comorbidities in 57.4% of

patients. Before starting teriparatide, 19.9% of patients took other osteoporosis medications. The

median (Q1; Q3) EuroQoL 5-Dimension 5-Level visual analog scale score for perceived overall

health status was 70 (50; 80). Mean (SD) worst back pain in the previous 24 hours was 4.0 (3.2)

using a 10-point numeric rating scale.

Conclusion: This analysis indicated that in ME countries, teriparatide is usually prescribed to

patients with low BMD and high comorbidities, with prior fractures.
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Introduction

Globally, one in three women age >50

years and one in five men are likely to devel-

op osteoporosis.1 In 2010, the estimated

number of individuals (�50 years of age)

with a high risk of osteoporosis worldwide

was 158 million, which is expected to

double by 2040.2 Vertebral, hip, and wrist

fractures are the most common complica-

tions of osteoporosis. Vertebral fractures

occur in 30% to 50% of the population

above the age of 50 years.3 In 1990, about

1.66 million people worldwide experienced

a hip fracture, and this number is expected

to rise to 6.26 million by 2050.4 However,

most vertebral fractures are often asymp-

tomatic and remain underdiagnosed. In

2000, the worldwide incidence of different

osteoporotic fractures among individuals

�50 years of age was estimated to be

1.6 million hip fractures, 1.7 million fore-

arm fractures, and 1.4 million clinical ver-

tebral fractures.5 In the Middle East (ME),

about 25% of the population will be over

50 years of age in 2020, and this is expected
to reach 40% by 2050.6 Age-standardized
hip fracture incidence rates of 295 per 105

person-years in women and 200 per 105

person-years in men have been reported in
a study from Kuwait.7,8 However, with
increased life expectancy, this rate is
expected to rise alarmingly. Further, demo-
graphic and lifestyle changes will also con-
tribute to the higher incidence of
osteoporosis in the near future.9,10

As a silent disease, diagnosing osteopo-
rosis without a fracture remains a challenge,
and nearly 50% to 75% of patients with
osteoporosis subsequently experience a
second fracture.11 Apart from disability,
pain, and injuries associated with fractures,
there are reports of early mortality, loss of
independence, and decreased quality of life
(QoL).11–14 The 1-year mortality rate after
hip fracture is nearly 20%, which is on a par
with that of cancer.15

Guidelines of the American Association
of Clinical Endocrinologists (AACE)
recommend alendronate, denosumab,
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risedronate, zoledronate in individuals with
a high risk and no prior fractures, or aba-
loparatide, denosumab, romosozumab, ter-
iparatide, zoledronate in individuals with a
very high risk and prior fractures.16 Many
recommended drugs, such as bisphospho-
nates, selective estrogen-receptor modula-
tors, and denosumab (a receptor activator
of nuclear factor-kB ligand inhibitor),
which work by decreasing bone resorption,
do not help with maintaining or restoring
the cellular framework of bone and do not
improve bone tissue volume.17,18

Teriparatide SC (ForteoVR ), a recombi-
nant human parathyroid hormone [rhPTH
(1-34); 20-lg once-daily subcutaneous
injection] is the first approved anabolic or
bone-building drug that stimulates bone
formation (structurally similar to normal
bone); it is prescribed to prevent vertebral
and non-vertebral fractures (NVFs) in
postmenopausal women with severe osteo-
porosis.19–22 Teriparatide SC is approved
worldwide for treating osteoporosis in
men and postmenopausal women who
have a higher risk of fracture. The drug
changes the macro- and microarchitecture
by positively impacting bone stimulation
while reducing resorption and increasing
the size of the remodeling space and the
number of bone basic multicellular units.
This further increases bone strength by
increasing the bone volume, bone width,
and cortical thickness. Teriparatide given
intermittently increases the number of
osteoblasts, together with bone forma-
tion.20 These effects are mainly explained
by the activation of preexisting osteoblasts,
increased differentiation of bone-lining cells
to become osteoblasts, and reduced osteo-
blast apoptosis; however, treatment also
enhances differentiation of preosteoblasts.
These actions help reverse the structural
changes seen in osteoporotic bone, thereby
improving bone quality and bone mass and
contributing to reduced fracture rates.23,24

Although the efficacy of teriparatide is well

documented in clinical trials,25–27 there is
great interest in understanding its effective-
ness in real-world settings. Silverman
et al.28 (2019) conducted an integrated anal-
ysis of four observational studies to assess
the incidence of new fractures for the cate-
gories of hip, NVFs, clinical vertebral frac-
tures (CVFs), all clinical fractures, and
wrist fractures in a total of 8828 patients
(mean age 71 years) who were prescribed
teriparatide in standard clinical practice.
The first 6 months of treatment was consid-
ered a reference period, to compare fracture
risk reduction. When hip-fracture rates
during subsequent periods were compared
with the 0- to 6-month reference period,
rates for the >12- to 18-month and >18-
month periods were significantly decreased.
Similarly, NVFs, CVFs, and all clinical
fractures also showed a significant decrease
in each post-reference period, with maxi-
mum reduction in the >18-month period
(NVFs: 52.7%, CVFs: 69.4%, and clinical
fractures: 61.2%) versus 0 to 6 months.28

To our knowledge, no large-scale, pro-
spective, observational studies have been
performed in Asia, Latin America, or the
ME with respect to teriparatide use in a
real-world setting. The Asia and Latin
America Fracture Observational Study
(ALAFOS) assessed postmenopausal
women with osteoporosis receiving treat-
ment with teriparatide for a maximum of
24 months.29 In this article, we report the
baseline clinical characteristics of patients
who were prescribed teriparatide in routine
clinical practice in the ME cohort of the
ALAFOS.

Methods

Study design and ethical considerations

Our study cohort included teriparatide-
naı̈ve postmenopausal women with osteo-
porosis who were prescribed teriparatide
(ForteoVR , 20 lg/day) in four countries
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across the ME [Saudi Arabia, Kuwait,

Lebanon, and the United Arab Emirates

(UAE)], as per the clinical judgement of

their treating physicians. Patients were

enrolled between December 2015 and

October 2017. Treating physicians were

responsible for all decisions regarding the

diagnosis and treatment of patients. The

study drug, teriparatide (ForteoVR ) was not

provided by the manufacturer but was

obtained by the patients, as per each respec-

tive country’s prescribing policies.
This study was conducted in accordance

with the ethical principles of the Declaration

of Helsinki and was consistent with good

clinical practices and the applicable laws

and regulations of the country or countries

where the study was conducted. The study

was approved by appropriate local bodies,

and all eligible participants signed a consent

form to release their information.

Objectives

The ALAFOS primarily focused on evalu-

ating the incidence of new clinical fractures

in postmenopausal women treated with ter-

iparatide for up to 24 months.29 The main

objective of the current subset analysis of

the ALAFOS was to assess the baseline

characteristics of women with postmeno-

pausal osteoporosis who were prescribed

teriparatide for the treatment of osteoporo-

sis in the ME. Secondary aims of this study

were to evaluate factors related to teripara-

tide adherence and to assess health-related

quality of life (HRQoL), back pain, and

physical function during the study.

Study methodology and assessment

The detailed study design and baseline

patient characteristics of the overall

ALAFOS cohort have been previously pub-

lished.29 The following variables were

recorded at baseline: (i) fracture history

and details; (ii) patient demographics,

osteoporosis risk factors, previous and con-
comitant medications, medical history and
comorbidities, socioeconomic factors, and
disease status; and (iii) patient-reported
measures, osteoporosis knowledge, percep-
tion and beliefs, rheumatology attitude
index, EuroQoL 5-Dimension 5-Level
(EQ-5D-5L) scores, and patient-reported
questionnaire responses.

Statistical analysis

Baseline data were analyzed for the entire
ME cohort. We used descriptive statistics to
describe the data obtained from this study
subset. For continuous variables, mean and
standard deviation (SD) or median and first
and third quartiles (Q1, Q3) are presented.
Categorical variables are summarized using
frequency and percentage. No statistical
comparisons were carried out among the
four ME countries.

Results

Responses from 707 patients were included
in the analysis (Saudi Arabia [n¼ 364],
Kuwait [n¼ 225], Lebanon [n¼ 106], and
UAE [n¼ 12]), constituting 23.3% of the
total participants IN ALAFOS [N¼3031]).
Patient demographic characteristics and
reproductive history are summarized in
Table 1. The mean (SD) age of patients
was 69.3 (11.6) years and mean (SD) body
mass index was 29.9 (6.3) kg/m2. The mean
(SD) age at onset of menopause was 47.3
(5.1) years. Surgical menopause was
reported in 5.3% of patients in the ME sub-
regional cohort, with Lebanon reporting
the highest proportion (18.1%) (Table 1).

BMD and fracture history

Mean (SD) bone mineral density (BMD)
T-scores at baseline for ME countries were
3.13 (1.28), �2.88 (0.94), �2.65 (1.02) for
the lumbar spine, total hip, and femoral
neck, respectively. The UAE had the
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Table 1. Patient baseline characteristics.

Characteristics

Saudi Arabia

(N¼ 364)

Kuwait

(N¼ 225)

Lebanon

(N¼ 106)

United Arab

Emirates

(N¼ 12)

Middle East

cohort

(N¼ 707)

Age (years), mean (SD) 67.5 (13.6) 70.5 (8.9) 73.0 (8.2) 72.8 (7.1) 69.3 (11.6)

Body mass index (kg/m2),

mean (SD)

31.7 (7.2) 30.0 (5.8) 28.1 (5.7) 31.2 (6.3) 29.9 (6.3)

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

Lumbar spine �3.86 (0.84) �3.34 (0.69) �2.61 (1.80) �1.50 (1.30) �3.13 (1.28)

(n) 23 96 60 3 182

Total hip �3.36 (0.25) �3.16 (0.89) �2.60 (1.02) �1.95 (0.64) �2.88 (0.94)

(n) 5 18 19 2 44

Femoral neck �3.65 (1.77) �2.33 (0.67) �2.95 (1.19) �2.20 �2.65 (1.02)

(n) 2 37 35 1 75

Patients with any osteoporotic

fracture after age

40 years, n (%)

126 (34.6) 123 (54.7) 71 (67.0) 4 (33.3) 324 (45.8)

Patients with total osteoporotic

fractures after age

40 years, n (%)

No fractures 238 (65.4) 102 (45.3) 35 (33.0) 8 (66.7) 383 (54.2)

1 fracture 116 (31.9) 114 (50.7) 38 (35.8) 4 (33.3) 272 (38.5)

2 fractures 9 (2.5) 9 (4.0) 21 (19.8) 0 (0.0) 39 (5.5)

3 fractures 1 (0.3) 0 (0.0) 9 (8.5) 0 (0.0) 10 (1.4)

4 fractures 0 (0.0) 0 (0.0) 3 (2.8) 0 (0.0) 3 (0.4)

>5 fractures 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Previous fracture sites, n (%)

Vertebral 35 (9.6) 40 (17.8) 27 (25.5) 0 (0.0) 102 (14.4)

Non-vertebral 94 (25.8) 80 (35.6) 48 (45.3) 4 (33.3) 226 (32.0)

Main non-vertebral* 82 (22.5) 67 (29.8) 44 (41.5) 3 (25.0) 196 (27.7)

Hip 65 (17.9) 41 (18.2) 23 (21.7) 1 (8.3) 130 (18.4)

Reproductive history

Age at onset of menopause

(years), mean (SD)

46.9 (5.0) 48.3 (3.6) 47.1 (6.2) NR 47.3 (5.1)

Number of fertile years# 33.9 (5.5) 35.8 (4.2) 33.8 (6.6) NR 34.6 (5.6)

Parity^, n (%)

0 30 (8.2) 17 (7.6) 11 (10.4) 7 (58.3) 65 (9.2)

1 16 (4.4) 3 (1.3) 4 (3.8) 0 (0.0) 23 (3.3)

2 19 (5.2) 3 (1.3) 15 (14.2) 1 (8.3) 38 (5.4)

3 25 (6.9) 15 (6.7) 20 (18.9) 0 (0.0) 60 (8.5)

4 36 (9.9) 18 (8.0) 13 (12.3) 0 (0.0) 67 (9.5)

5 238 (65.4) 169 (75.1) 43 (40.6) 4 (33.3) 454 (64.2)

Type of menopause, n (%)

Surgical menopause 3 (1.1) 7 (4.3) 19 (18.1) 0 (0.0) 29 (5.3)

N¼ total number of patients available; n¼ number of patients with valid (non-missing or unknown) values.

NR¼ not reported; SD¼ standard deviation.

*Radius, hip, humerus, tibia, pelvis, and clavicle.
#Age at menopause� age at menstruation.
^Number of times given birth.

Note: Percentages are calculated using n, the number of valid (not missing or unknown) responses for each item as

denominator.
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highest average BMD scores (ranging from
�1.50 to �2.20) and Saudi Arabia the
lowest (�3.36 to �3.86). At baseline,
45.8% of the patient cohort had experi-
enced osteoporotic fractures after age 40
years (Lebanon [67.0%], Kuwait [54.7%],
Saudi Arabia [34.6%], and the UAE
[33.3%]) (Figure 1). More than one-third

of ME patients experienced a single osteo-
porotic fracture (38.5%). Lebanon reported
the highest frequency for non-vertebral
(45.3%), vertebral (25.5%), and hip frac-
tures (21.7%) followed by Kuwait (non-ver-
tebral [35.6%], hip [18.2%], and vertebral
[17.8%] fractures). Detailed data are pre-
sented in Table 1.
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Figure 1. Percent of Middle Eastern patients with osteoporotic fractures after 40 years of age
(a) Saudi Arabia (n¼ 364); (b) Kuwait (n¼ 225); (c) Lebanon (n¼ 106); (d) United Arab Emirates (n¼ 12);
(e) Middle East cohort (n¼ 707).
Note: Percentages are calculated using n, the number of valid (not missing or unknown) responses for
each item.
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Risk factors for osteoporosis, fall history,

comorbid conditions, and concomitant

medications

Approximately 41.1% of the ME cohort
had at least one recorded fall whereas

12.5% had a maternal history of osteopo-
rosis. Comorbid conditions were present in

57.4% of patients at baseline, and 19.9% of
patients had two comorbidities. Of these,
current hypertension (HTN) (36.4%) and

type 2 diabetes mellitus (T2DM) (20.8%)
were the most commonly reported condi-

tions. About 36.8% of the study population
in the ME region were current smokers at

baseline. Table 2 summarizes the risk fac-
tors for osteoporosis, fall history, comorbid

conditions, and other medications used by

patients in different ME countries.

Osteoporosis and back pain therapies

At baseline, 19.9% of the ME patient cohort

had taken osteoporosis medications before

starting teriparatide therapy. The highest pre-

vious usage of osteoporosis drugs was

observed in Lebanon (68.9%) whereas

patients from Saudi Arabia reported the

lowest use (4.4%). A total 11.0% and 7.9%

of patients took vitamin D and calcium,

respectively. Apart from vitamin D and calci-

um, alendronate was the most frequent previ-

ous osteoporosis medication (0.8% of

patients). About 15.7% of patients in the

Table 2. Risk factors for osteoporosis and fractures at baseline, concomitant medications, and current
comorbidities.

Characteristics

Saudi Arabia

(N¼ 364)

Kuwait

(N¼ 225)

Lebanon

(N¼ 106)

United Arab

Emirates

(N¼ 12)

Middle East

cohort

(N¼ 707)

Maternal history of

osteoporosis or hip

fracture, n (%)

21 (7.3) 11 (9.0) 29 (37.2) 0 (0.0) 61 (12.5)

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

No falls 84 (59.6) 74 (63.8) 54 (51.9) 4 (66.7) 216 (58.9)

1 fall 40 (28.4) 19 (16.4) 22 (21.2) 2 (33.3) 83 (22.6)

2 falls 11 (7.8) 13 (11.2) 17 (16.3) 0 (0.0) 41 (11.2)

�3 falls 6 (4.3) 10 (8.6) 11 (10.6) 0 (0.0) 27 (7.4)

Smoking status, n (%)

Current smokers 164 (61.4) 5 (3.0) 31 (30.4) 0 (0.0) 200 (36.8)

Patients with current comorbidities*, n (%)

Hypertension 59 (16.3) 138 (61.3) 52 (49.1) 6 (85.7) 255 (36.4)

Type 2 diabetes mellitus 27 (7.4) 92 (41.1) 21 (19.8) 6 (85.7) 146 (20.8)

Rheumatoid arthritis or other

rheumatologic conditions

0 (0.0) 7 (3.1) 10 (9.4) 0 (0.0) 17 (2.4)

Patients taking concomitant medications, n (%)

Antihypertensives 41 (11.3) 46 (20.4) 52 (49.1) 5 (41.7) 144 (20.4)

Insulin/oral hypoglycemics 22 (6.0) 34 (15.1) 29 (27.4) 6 (50.0) 91 (12.9)

Glucocorticoids^ 1 (1.7) 2 (2.5) 7 (8.8) 0 (0.0) 10 (4.5)

N¼ total number of patients available; n¼number of patients with valid (non-missing or unknown) values.

*The three most frequently reported comorbidities in the overall ALAFOS cohort 29 are listed here.

^Duration of therapy �3 months or a prednisone daily equivalent dose �7.5 mg.

Note: Percentages are calculated using n, the number of valid (not missing or unknown) responses for each item as

denominator.
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ME cohort reported using at least one back
pain medication in the previous 24 hours. The
most commonly used pain-relieving drugs
were paracetamol (9.9%) or non-steroidal
anti-inflammatory drugs (NSAI Ds, 4.8%).
Individual country results showed that
Lebanon reported the highest number of
patients (58.5%) taking back pain medication
whereas Saudi Arabia reported the lowest
(1.6%) (Table 3).

Patient reported outcomes:
Health-related quality of life
(HRQoL) and back pain

At baseline, the median (Q1, Q3) of EQ-
5D-5L visual analogue scale (VAS) score

for perceived overall health status was 70

(50, 80) in the ME cohort. Individual fre-

quencies of severe or extreme problems in

the EQ-5D-5L domains for the entire ME

subset were: mobility (n¼ 139; 23.1%), self-

care (n¼ 104; 17.2%), usual activities

(n¼ 140; 23.2%), pain/discomfort (n¼ 82;

14.1%), and anxiety/depression (n¼ 29;

5.6%). The mean (SD) score using a

10-point numeric rating scale (NRS) for

back pain was 4.0 (3.2) for the average

worst pain in the previous 24 hours and

3.5 (2.9) for mean average pain level in

the previous 24 hours. Most enrolled

patients from ME countries (>90%) were

aware that they had osteoporosis and

Table 3. Previous use of osteoporosis and analgesic medications.

Characteristics

Saudi Arabia

(N¼ 364)

Kuwait

(N¼ 225)

Lebanon

(N¼ 106)

United Arab

Emirates

(N¼ 12)

Middle East

cohort

(N¼ 707)

Number of previous osteoporosis medications, n (%)

0 348 (95.6) 180 (80.0) 33 (31.1) 5 (41.7) 566 (80.1)

1 14 (3.8) 27 (12.0) 22 (20.8) 3 (25.0) 66 (9.3)

2 0 (0.0) 12 (5.3) 26 (24.5) 4 (33.3) 42 (5.9)

3 2 (0.5) 6 (2.7) 20 (18.9) 0 (0.0) 28 (4.0)

4 0 (0.0) 0 (0.0) 2 (1.9) 0 (0.0) 2 (0.3)

5 0 (0.0) 0 (0.0) 3 (2.8) 0 (0.0) 3 (0.4)

Previous pharmacotherapy for

osteoporosis#, n (%)

16 (4.4) 45 (20.0) 73 (68.9) 7 (58.3) 141 (19.9)

Vitamin D 6 (1.6) 21 (9.3) 46 (43.4) 5 (41.7) 78 (11.0)

Calcium 4 (1.1) 17 (7.6) 33 (31.1) 2 (16.7) 56 (7.9)

Any one or more bisphosphonates 3 (0.8) 5 (2.2) 9 (8.5) 0 (0.0) 17 (2.4)

Alendronate 3 (0.8) 2 (0.9) 1 (0.9) 0 (0.0) 6 (0.8)

Use of �1 back pain medication

in the past 24 hours, n (%)

6 (1.6) 39 (17.3) 62 (58.5) 4 (33.3) 111 (15.7)

Specific back pain medications, n (%)

Paracetamol 4 (1.1) 15 (6.7) 48 (45.3) 3 (25.0) 70 (9.9)

NSAIDS 1 (0.3) 18 (8.0) 13 (12.3) 2 (16.7) 34 (4.8)

Celecoxib 1 (0.3) 15 (6.7) 1 (0.9) 0 (0.0) 17 (2.4)

Diclofenac 0 (0.0) 3 (1.3) 2 (1.9) 0 (0.0) 5 (0.7)

Ketoprofen 0 (0.0) 0 (0.0) 4 (3.8) 1 (8.3) 5 (0.7)

Opioids 0 (0.0) 3 (1.3) 7 (6.6) 0 (0.0) 10 (1.4)

N¼ total number of patients available; n¼ number of patients with valid (non-missing or unknown) values.

NSAIDs¼ non-steroidal anti-inflammatory drugs; SERM¼ selective estrogen receptor modulator.
#Prior osteoporosis medications taken by >0.5% of all patients in the overall Middle East subregional cohort.

Note: Percentages are calculated using n, the number of valid (not missing or unknown) responses for each item.
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understood the importance of osteoporosis
management (Table 4). The best patient
ambulatory status was registered in the
Lebanon subset, with 100% of patients
being mobile with or without convalescent
aid; Saudi Arabia had the highest number
of bedbound patients (26.8%) (Table 4).

Discussion

In this study, we provide a detailed descrip-
tion of the baseline characteristics of
patients with postmenopausal osteoporosis
from the ME region who were prescribed
teriparatide treatment in real-world clinical
practice. The data presented here indicate
the mean (SD) age of enrolled patients
was 69.3 (11.6) years, which is similar to
other real-world evidence studies involving
teriparatide: the European Forsteo
Observational Study (EFOS), 71.5 (8.4)
years; the Extended Forsteo Observational
Study (ExFOS), 70.2 (9.8) years; and the
Direct Assessment of Nonvertebral
Fractures in Community Experience
(DANCE), 68 (11.7) years,30–32 together
with low BMD values and high osteoporot-
ic fracture risk. BMD T-scores (lumbar
spine, total hip, and femoral neck) were
lowest in the Saudi cohort. The results of
several other studies analyzing BMD
among Saudi women support the findings
of the present study.33–37

According to the 2017 Pan Arab
Osteoporosis Society guidelines, teripara-
tide can be used in the following patients:
a) postmenopausal women with severe oste-
oporosis (T-score less than �2.5 and at least
one fragility fracture) who are unable to
tolerate any available bisphosphonates; b)
postmenopausal women with severe osteo-
porosis (T-score less than�2.5 and at least
one fragility fracture) who continue to
experience fractures after 1 year of taking
bisphosphonates; and c) postmenopausal
women with osteoporosis who are unable
to tolerate bisphosphonates or who have

relative contraindications to bisphospho-
nates (achalasia, scleroderma esophagus,
esophageal strictures) in addition to relative
contraindications to raloxifene (thrombo-
sis, hot flashes) or for whom other osteopo-
rosis therapies fail.38 In the present study,
most of the population had BMD T-scores
less than �2.5 (except the UAE cohort).
In addition, only one-third of the popula-
tion in Saudi Arabia and the UAE, around
half that in Kuwait and the ME, and two-
thirds of the population in Lebanon had at
least one fracture. Furthermore, less than
10% of patients were previously prescribed
bisphosphonates. The tolerance to
bisphosphonates was not recorded before
administering teriparatide in the present
study. In contrast to the Pan Arab
Osteoporosis Society guidelines, the 2015
guidelines for osteoporosis in Saudi
Arabia state that rhPTH therapy should
be restricted to patients with multiple frac-
tures, low bone density (T-score less than
�2.7), and glucocorticoid-induced osteopo-
rosis (GIO).39,40 However, in our Saudi
cohort, only 2.5% of patients had more
than one fracture. The Kuwait osteoporosis
guidelines (2018) recommend the use of ter-
iparatide in GIO and in patients with a his-
tory of fragility fractures (spine, hip, or �2
other fractures).41 In contrast to these
guidelines, the Kuwait cohort in our study
showed few cases (4.0%) with a history of
multiple fractures at baseline. These devia-
tions from the guidelines might be owing to
a lack of awareness and familiarity with the
current guidelines among physicians, a lack
of motivation and agreement in applying
these guidelines, and factors related to
patients and the environment.42

Previous randomized clinical trials
across several countries have demonstrated
the efficacy and safety of teriparatide along
with sustained vertebral fracture risk reduc-
tion, even after withdrawal of teripara-
tide.24,26 Several prior observational
studies have evaluated the use of
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teriparatide in routine clinical practice
across different parts of the world. Studies
including the EFOS, ExFOS, and DANCE
have shown that the incidence of osteopo-
rotic fractures decreased over time in
patients receiving teriparatide in routine
clinical practice in Europe and the United
States.30–32 Results of the recently pub-
lished Japan Fracture Observational Study
(JFOS) indicate that 20 mg/day teriparatide
is also effective in reducing the risk of clin-
ical fractures among Japanese patients in a
real-world setting.43 No large-scale, pro-
spective, observational studies have been
conducted to assess the use of teriparatide
in real-world settings in Asia, Latin
America, or the ME region.30–32 ALAFOS
gathered real-life evidence regarding the use
of teriparatide in a global study using a
large sample size and broad geographical
representation. In this study, the second
largest after DANCE, we assessed the
real-world use and outcomes of teriparatide
in the ME subset, which has exhibited an
increasing prevalence of osteoporosis.

More than half of the cohort in our
study had other comorbid conditions, with
HTN and T2DM being most common. The
number of patients with comorbid condi-
tions was highest in Kuwait and lowest in
the UAE. A recent study conducted by
Puth et al.44 (2018) reported that more
than 95% of the study population with
osteoporosis had at least one comorbidity.
Al Quaiz et al.37 (2014) reported that
among women with low BMD in Saudi
Arabia, 37% had a history of diabetes. A
similar study in Oman by Menon et al.45

(2018) found that comorbidities like DM,
HTN, ischemic heart disease, thyroid dys-
function, and respiratory disorders were
present in most (79.9%) patients with oste-
oporosis. Another study conducted in an
Indian population with severe osteoporosis
stated that most patients treated with teri-
paratide and other antiresorptive

medications had HTN at baseline.46 A sim-

ilar study conducted in Japan reported that

nearly half of the study population (48.5%)

treated with teriparatide had one or more

comorbidities at baseline.25

In this study, about 12% of all patients

from the ME region had a maternal history

of osteoporosis and hip fractures, and many

had more than one fall. Lebanon registered

the highest number of patients with a histo-

ry of fall (48.1%) and maternal osteoporo-

sis (37.2%). This is much higher than

previously reported in a cross-sectional

study from Riyadh in 2009 where 1.7% of

patients diagnosed with low BMD (women

�40 years of age) had a history of osteopo-

rosis and 1.5% had a family history of frac-

tures.37 We also found that 22.6% of the

total ME cohort had a history of at least

one fall, which is similar to a study by

Rouzi et al.47 (2015) using the same

sample size in a Saudi cohort (23.2%).

A high percentage of women (45.8%) had

osteoporotic fractures after age 40 years,

which is far earlier than the observed age

globally (>50 years).48

Among all cohorts in the ME region, we

found vertebral fractures and NVFs to be

most prevalent in the Lebanon subset.

Another study conducted in 2013 also

showed a high annual incidence of hip frac-

tures among Lebanese women, and these

rates were comparable to those of their

southern European counterparts; the

authors also noticed an exponential

increase in hip fractures with age and

stated that this occurrence can be expected

to increase in the coming decades.49

We observed a high proportion of oste-

oporosis treatment-naı̈ve patients. Despite

being the most commonly used medica-

tions, the use of calcium and vitamin D

was low. A similar osteoporosis medication

history at baseline in the ME has been

found in other studies.45,50–52
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Eighty percent of patients in the ME
cohort of the ALAFOS did not receive
any prior osteoporosis medication, which
is much more than the values obtained
in the global ALAFOS (43.7%).29

Observational studies in the United States,
Europe, and Japan have reported 14.3%,
11.3%, and 48.7%, of the native cohort to
be treatment naı̈ve, respectively.31,32,43 This
can be explained by differences in the inci-
dence rate of fragility fractures among post-
menopausal women, comorbidities, as well
as lifestyle and awareness about osteoporo-
sis between the ME and European coun-
tries.32 This also reflects the variations in
clinical practice across different regions.

Our study showed that 5% to 10% of
patients used analgesics or NSAIDs. Back
pain medications were taken by 15.7% of
the population across ME countries. The
mean back pain score (NRS) in the ME
cohort was 3.5, which was comparable
with the global ALAFOS score.29

Celecoxib (2.4%) was the most common
NSAID used by patients and paracetamol
(9.9%) was the most common analgesic.
The use of back pain medication was
lower in the ME cohort than in the East
Asian and Latin American cohorts, which
may be attributed to lower prevalence of
back pain in the ME region.29

Most patients with osteoporosis (>90%)
were aware of their condition and under-
stood the importance of osteoporosis man-
agement. The highest rate of patient
awareness was in Saudi Arabia. A similar
study conducted in Saudi Arabia in 2012,
including both male and female patients,
assessed knowledge, attitude and behavior,
to understand awareness of the Saudi
subset regarding osteoporosis and related
factors.53 Interestingly, the study reported
that a considerable number of patients
were unaware of their disease. However,
another cross-sectional study conducted in
Saudi Arabia in 2018 reported a substantial

level of knowledge and a positive attitude

toward osteoporosis.54 A study conducted

in Lebanon to assess patient awareness

about osteoporosis revealed that osteoporo-

sis knowledge and perception is low among

Lebanese women age 50 years and older.1,55

The median value of the EQ-5D-5L total

utility score in the ME region (0.63) was

similar to that in the ExFOS (0.62).31

However, the median value was higher

than values in the global ALAFOS (0.59),

EFOS (0.59), and JFOS (0.55).29,30,43

Several studies have reported a reduction

in QoL with both osteoporosis-associated

vertebral and hip fractures.56

Strengths and limitations

The strength of this study is that, being

observational in nature, our findings pro-

vide real-world data from clinical settings

and reflect the actual use of teriparatide in

the ME region. However, there are several

limitations to the study. As a single-arm

study, there is no comparator, which is a

general limitation of all observational stud-

ies. In addition, the patient distribution and

health care models among the four coun-

tries are not uniform, and prescription pat-

terns may differ among these countries. As

this was a cross-sectional, self-reported

survey, there is a high likelihood that

patients failed to recall all data or correct

data in terms of the number of fractures,

falls, comorbid conditions, and concomi-

tant medications. Finally, when reporting

back pain and HRQoL domains, percep-

tion bias might be present.

Conclusion

In this ME subregional analysis of the

ALAFOS, we found that patients who

were prescribed teriparatide in the four par-

ticipating countries (Saudi Arabia, Kuwait,

Lebanon, and the UAE) had a mean age

12 Journal of International Medical Research



similar to their counterparts in Europe and

the United States, according to previous

real-world evidence studies. Patients had

compromised QoL, low BMD values

along with comorbid conditions, and a his-

tory of falls and maternal osteoporosis.

Most patients in the present study did not

receive any previous osteoporosis

medications, as compared with other

regions in the ALAFOS. However, patients

were aware of their disease and

understood the importance of osteoporosis

management.
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