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Background: Numerous randomized controlled trials (RCTs) have evaluated pharmacological therapies for osteoporosis. The
aim of this Bayesian network meta-analysis was to compare the efficacy and safety of pharmacological ther-
apies for osteoporosis patients.

Material/Methods: The electronic databases of PubMed, Embase, and Cochrane Library were systematically searched for eligible
RCTs from their inception up to January 2021. The primary endpoints were all fractures, vertebral fractures,
and non-vertebral fractures, while the secondary endpoints were fractures at hip or peripheral locations, bone
mineral density (BMD) at various sites, and potential adverse events.

Results: We included 79 RCTs reporting a total of 108 797 individuals in the final quantitative analysis. The results
of network analysis indicated that romosozumab (92.1%) was the most effective in reducing the risk for all
fractures, with the best therapeutic effects on vertebral fracture (97.2%) and non-vertebral fracture (88.0%).
Romosozumab (92.5%) provided better therapeutic effects for the reduction of hip fracture. The best treat-
ment agents for improving whole-body BMD (100.0%), spine BMD (95.7%), hip BMD (92.4%), femoral neck
BMD (86.7%), and trochanter BMD (95.5%) were alendronate, strontium ranelate, ibandronate, risedronate,
and ibandronate, respectively. Finally, the use of bazedoxifene was associated with the highest incidence of
any upper-gastrointestinal event, nasopharyngitis, and back pain, while risedronate was associated with high-
er incidence of abdominal pain and dyspepsia.

Conclusions: This study found that romosozumab yielded the best effects for preventing fracture risk, while abaloparatide
was the most effective in reducing the risk of vertebral fracture and non-vertebral fracture.

Keywords: Bone Density ¢ Fractures, Bone ¢ Network Meta-Analysis ¢
Pharmacological and Toxicological Phenomena

Abbreviations: BMD - bone mineral density; RCT — randomized controlled trial; SUCRA - surface under the cumulative
ranking
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Material and Methods

Osteoporosis is a chronic metabolic bone disease that is high-
ly prevalent in the elderly population, especially in postmeno-
pausal women [1]. Osteoporosis morbidity is rapidly increasing
with the increase in the aging population, with an estimated
200 million people affected worldwide [2]. Changes in bone
mineral density (BMD) in postmenopausal women are signif-
icantly associated with hormonal changes related to ovarian
function after menopause [3]. Moreover, nearly half of wom-
en and one-third of men with osteoporosis present with bone
fractures during their lives [4]. The crude estimated prevalence
of osteoporotic fractures is 9 million worldwide, which has a
direct impact on morbidity, mortality, quality of life, and treat-
ment cost [5]. Although numerous pharmacological therapies
remain to be developed for reducing the risk of fractures, frac-
tures mainly occur in individuals with osteoporosis who are re-
ceiving treatment but show inadequate responses to therapy.

Currently, bisphosphonates are widely used to prevent and treat
osteoporosis; however, the long-term use of bisphosphonates
can induce bone micro-damage accumulation, excessive accel-
eration of mineralization, and atypical insufficiency fractures in
the skeletal system [6]. Several systematic reviews have been
conducted to compare various drugs for treating osteoporo-
sis [7-9]. Murad et al included 116 randomized controlled tri-
als (RCTs) and found that teriparatide, bisphosphonates, and
denosumab are the most effective agents for preventing fra-
gility fracture risk, but the differences in effectiveness among
the investigated drugs were not significant [7]. Freemantle et
al suggested that osteoporotic patients who received deno-
sumab, risedronate, and zoledronate have a significantly low-
er risk of non-vertebral and hip fractures, while alendronate,
strontium ranelate, and teriparatide yield beneficial effects for
non-vertebral fractures. Moreover, mixed comparison results
indicated that denosumab was associated with a greater re-
duction in new vertebral fractures than strontium ranelate,
raloxifene, alendronate, and risedronate [8]. Barrionuevo et al
enrolled 107 RCTs and comprehensively examined the effec-
tiveness of various agents on the risk of fragility fractures in
postmenopausal women [9].

Recently, the effectiveness of various pharmacological thera-
pies to reduce the risk of fractures and improve BMD at vari-
ous sites in osteoporotic patients has been studied in numer-
ous RCTs, and the therapeutic effects of these drugs should
be re-evaluated and updated. Moreover, prior meta-analyses
did not address safety outcomes [7-9]. Therefore, our study
systematically analyzed the current existing treatment options
for osteoporosis, and a Bayesian network meta-analysis was
performed to summarize the evidence through direct and in-
direct comparisons of different pharmacological therapies.

This network meta-analysis was registered in PROSPERO
(CRD42020158203) [10] and was conducted and reported
following the network meta-analysis version of the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
guidelines (PRISMA-NMA Checklist) [11].

Search Strategy and Selection Criteria

We identified the studies published in English through a sys-
tematic search of PubMed, Embase, and the Cochrane Library
from inception to January 2021, using the following search
terms: “osteoporosis,” “therapeutic,” and “random*.” The de-
tails of the search strategy in PubMed are presented in the
Supplementary Material. We also scrutinized the reference
lists of all relevant reviews and those of the eligible publica-
tions. Moreover, ClinicalTrials.gov (US NIH) was searched to
identify completed studies that have not yet published data.
After the exclusion of duplicate studies, 2 investigators inde-
pendently reviewed the titles and abstracts of the remain-
ing articles according to predefined inclusion criteria. The in-
clusion criteria were the following: (1) Study design: RCT; (2)
Participants: osteoporosis; (3) Intervention and control: aba-
loparatide, alendronate, alfacalcidol, bazedoxifene, calcitonin,
calcitriol, denosumab, elcatonin, eldecalcitol, ibandronate, la-
sofoxifene, neridronate, raloxifene, risedronate, romosozum-
ab, strontium ranelate, and zoledronate; and (4) Outcomes:
all fracture, vertebral fracture, non-vertebral fracture; frac-
tures at hip, or peripheral locations, whole-body BMD, BMD
at the spine, hip, femoral neck, and trochanter; and any po-
tential adverse events.

Data Collection and Quality Assessment

The data collected included the first author’s surname, pub-
lication year, country, sample size, mean age, sex, interven-
tions and controls, co-calcium, co-vitamin D, follow-up dura-
tion, and investigated outcomes. The Jadad scale was used to
evaluate methodological quality, as it is quite comprehensive
and has been validated for assessing the quality of RCTs in
meta-analyses [12]. Data extraction and quality assessment
were conducted independently by 2 authors. Information was
examined and adjudicated independently by another author
referring to the original studies.

Statistical Analyses

We initially performed a pairwise meta-analysis using a ran-
dom-effects model because it is likely the most appropriate
and conservative methodology to account for between-tri-
al heterogeneity within each comparison [13]. We estimated
the relative treatment effects of the competing interventions
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79 RCTs inckuded in meta-analysis

Figure 1. PRISMA flowchart for the literature search and study
selection.

using odds ratios for dichotomous outcomes and standardized
mean differences for continuous outcomes. For indirect and
mixed comparisons, we used Bayesian network meta-analy-
sis to compare different drugs [14]. To check for the presence
of inconsistency, we used the loop-specific approach to as-
sess the difference between direct and indirect estimates for
a specific comparison in the loop [15]. To check the assump-
tion of consistency in the entire network, we used the design-
by-treatment interaction inconsistency model [14]. Because of
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the heterogeneity in patients, we still used the inconsistent
model to analyze data. To rank the treatments for each out-
come, we used surface under the cumulative ranking (SUCRA)
probabilities [16]. Comparison-adjusted funnel plots were
used to determine whether small-study effects were present
in our analysis [17]. The summary results for adverse events
for each drug were calculated using the random-effects mod-
el[13,18], and heterogeneity was assessed using I? and Q sta-
tistics [19,20]. All tests were two-tailed, and a P value of <0.05
was considered statistically significant. Data analyses were per-
formed using Stata software (version 12.0; Stata Corporation,
College Station, TX, USA).

Results

Literature Search

The results of the study selection process are shown in
Figure 1. The initial electronic searches provided 5434 arti-
cles after removal of duplicates. After reviewing the titles and
abstracts, 5077 of these articles were excluded owing to ir-
relevant topics. The remaining 357 articles were retrieved for
full-text evaluations, and 278 were excluded for the follow-
ing reasons: other drugs (n=85), affiliate studies (n=81), re-
view (n=75), and insufficient data (n=37). A manual search of
the reference lists of these studies did not yield any new eligi-
ble studies. Finally, 79 RCTs that assessed a total of 108 797
patients were included in our systematic review. The base-
line characteristics of these studies are summarized in the
Supplementary Material.

Denosumab Calcitrol

Eldecalcitol Calcitonin

Ibandronate

Lasofoxifene

Placebo

Raloxifene

Risedronate

Romosozumab

Alfacalcidol

Alendronate

Zolendronate

Strontiumranelate

Figure 2. Network of comparisons for all
fracture included in the analysis,
Stata software (version 12.0; Stata
Corporation, College Station, TX, USA).
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Figure 3. The SUCRA rank test for all fracture, Stata software (version 12.0; Stata Corporation, College Station, TX, USA).

Study Characteristics

These studies were published from 1984 to 2020, with 39 to
9331 patients included in each trial, and the follow-up period
was 0.5-5.0 years. Eleven RCTs included men only, 56 RCTs in-
cluded women only, and the remaining 12 RCTs included both
males and females. Sixty-nine trials reported patients using
calcium supplementation, and 57 trials reported patients us-
ing vitamin D supplementation in intervention and control
groups. Study quality was evaluated using the Jadad scale, in
which 36 trials scored 4, 30 trials scored 3, 9 trials scored 2,
and the remaining 4 trials scored 1.
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Primary Endpoints

In the network meta-analysis, eligible comparisons of out-
comes are presented in the network plot (Figure 2). In the
figure, the nodes are weighted according to the number of
studies that evaluated each treatment, and the edges were
weighted according to the precision of the direct estimate
for each pairwise comparison. An inconsistency plot was pro-
duced to assume the loop-specific heterogeneity estimate,
exp (IF), which showed no significant differences among the
studies. We ranked the comparative effects of the drugs with
SUCRA probabilities (%). The results indicated that romoso-
zumab (92.1%) and zoledronate (90.6%) were more effective
in preventing all fracture risks (Figure 3). The details of the
pairwise comparisons agents are presented in Figure 4 and
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Figure 4. The pairwise comparisons agents for all fracture, Stata software (version 12.0; Stata Corporation, College Station, TX, USA).

the Supplementary Material. A comparison-adjusted funnel
plot used to assess publication bias and determine the pres-
ence of small-study effects did not suggest that there was any
publication bias (Figure 5).

The network meta-analysis comparing the effectiveness of vari-
ous drugs to reduce the risk of vertebral and non-vertebral frac-
N ture is presented in Figure 6. The loop-specific heterogeneity in-
consistency plot showed no significant differences. The SUCRA
rank showed that abaloparatide (97.2%), denosumab (85.5%),
and romosozumab (91.2%) were more effective for reducing
the risk of vertebral fractures (Figure 7A), while abaloparatide
(88.0%), and zoledronate (85.0%) were most likely to prevent
the risk of non-vertebral fractures (Figure 7B). The details of the
pairwise comparisons agents for the risk of vertebral and non-
vertebral fractures are shown in Figure 8 and Supplementary
Material. There was no significant publication bias for the risk
of vertebral and non-vertebral fracture (Figure 9).

Standard error of effect size

4 2 0 2 4
Effect size centred at comparision-specific pooled effect (yixy—fixy)

Figure 5. Funnel plot for all fracture, Stata software (version
12.0; Stata Corporation, College Station, TX, USA).

Secondary Endpoints

The results of the network meta-analysis comparing the effec-
tiveness of various drugs to reduce the risk of hip fracture and
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Alendronate

Zolendronate

A Vertebral fracture
Calcitrol Calcitonin
Denosumab Bazedoxifene
Elcatonin Alfacalcidol
Eldecalcitol
Ibandronate
Lasofoxifene
Neridronate
Romosozumab
Placebo Raloxifene  Risedronate
B
Non-vertebral fracture
. Calcitonin
Calcitrol Bazedoxifene
Denosumab Alfacalcidol
Eldecalcitol
Ibandronate
Lasofoxifene
Strontiumranelate
Placebo Raloxifene Romosozumab
Risedronate

Figure 6. Network of comparisons for vertebral
fracture (A) and non-vertebral
fracture (B) included in the analysis,
Stata software (version 12.0; Stata
Corporation, College Station, TX, USA).

Abaloparatide

peripheral fracture are shown in the Supplementary Material.
We noted the best treatment agent for hip fracture was ro-
mosozumab (92.5%), while alendronate (61.0%), calcitonin
(64.9%), and zoledronate (64.7%) provided similar effects
on the risk of peripheral fracture. The pairwise comparisons
agents supported the results for hip fracture, while no signifi-
cant differences were obtained for the risk of peripheral frac-
ture (Supplementary Material).

The network meta-analysis showing the effects of var-
ious drugs on BMD at various sites are shown in the
Supplementary Material. The results of the SUCRA rank
tests indicated that alendronate (100.0%), strontium ranelate
(95.7%), ibandronate (92.4%), risedronate (86.7%), and ibandro-
nate (95.5%) provided better effects for improving whole-body
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BMD, spine BMD, hip BMD, femoral neck BMD, and trochan-
ter BMD, respectively (Supplementary Material). The results
of pairwise comparisons agents for BMD at various sites were
consistent with the SUCRA rank (Supplementary Material). We
did not find significant publication bias for whole-body BMD,
while potential significant publication bias for spine BMD, hip
BMD, femoral neck BMD, and trochanter BMD was observed
(Supplementary Material).

The safety profiles for each drug were also pooled and listed
in the Supplementary Material. The use of bazedoxifene was
associated with the highest incidence of any upper-gastroin-
testinal event (incidence: 0.48; 95% Cl: 0.42-0.54), nasophar-
yngitis (incidence: 0.57; 95% Cl: 0.51-0.63), headache (inci-
dence: 0.10; 95% Cl: 0.07-0.14), and back pain (incidence: 0.18;
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95% Cl: 0.13-0.22). The highest incidence of musculoskeletal fractures. Abaloparatide and zoledronate were the most effec-
pain was observed with denosumab (incidence: 0.13; 95% ClI: tive for preventing non-vertebral fractures. Romosozumab was
0.10-0.17). The use of calcitonin was associated with the high- the most effective for preventing hip fracture, while alendro-
est incidence of nausea (incidence: 0.15; 95% Cl: 0.14-0.17). nate (61.0%), calcitonin (64.9%), and zoledronate provided sim-
ilar reduction of the risk of peripheral fracture. Furthermore,
the best therapeutic effects for improving whole-body BMD,

Discussion spine BMD, hip BMD, femoral neck BMD, and trochanter BMD
were alendronate, strontium ranelate, ibandronate, risedronate,
In this study, we performed a network meta-analysis to com- and ibandronate, respectively. Finally, several adverse events
pare the effectiveness of various pharmacological therapies should be addressed in clinical practice, including bazedoxi-
for osteoporotic patients. This large quantitative study includ- fene-related to upper-gastrointestinal events, nasopharyngi-
ed 108 797 individuals from 79 RCTs with a broad range of tis, headache, and back pain, denosumab related to musculo-
baseline characteristics. This meta-analysis indicated that ro- skeletal pain, and calcitonin related to nausea.
mosozumab and zoledronate yielded better pharmacological
outcomes for all fractures. Abaloparatide, denosumab, and ro- Several systematic reviews and meta-analyses have previously
mosozumab were found to be effective for preventing vertebral compared various pharmacological therapies for osteoporosis
A Vertebral fracture
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Figure 7. The SUCRA rank test for vertebral fracture (A) and non-vertebral fracture (B), Stata software (version 12.0; Stata Corporation,

College Station, TX, USA).

[7-9]. Moreover, a recent network meta-analysis conducted by
Kataoka et al to compare the recommendation pharmacolog-
ical therapies for postmenopausal osteoporosis and found no
apparent discrepancy between guideline recommendations and
drug prescribing rankings [21]. Deng et al identified 56 RCTs
and found that bisphosphonates, teriparatide, and denosum-
ab were associated with a reduced risk of fracture in patients
undergoing glucocorticoids, while the anti-fracture efficacy of
vitamin D metabolites and analogs were superior to plain vi-
tamin D [22]. A network meta-analysis performed by Liu et al
found teriparatide and ibandronate had the best effect in re-
ducing vertebral and non-vertebral fractures in patients with
glucocorticoid-induced osteoporosis [23]. Lin et al identified
94 RCTs and indicated that parathyroid hormone had the best

effect in reducing hip fractures, while strontium ranelate, fluo-
ride, and hormone replacement therapy provided the best ef-
ficacy in increasing BMD at total hip, lumbar spine, and distal
radius [24]. Migliorini et al identified 64 RCTs and found de-
nosumab had the best effect in increasing BMD at spine, hip,
and femur in selected women with postmenopausal osteopo-
rosis [25]. However, these studies focused on fractures at ver-
tebral, non-vertebral, or hip, and BMD at various sites, while
several other important outcomes, including all fractures, pe-
ripheral fractures, and safety profiles, were not addressed.
Moreover, the analyses in prior meta-analyses contained sev-
eral abandoned drugs, and the results might be overestimates
based on network analysis. Furthermore, recently published
RCTs should be entered into meta-analysis, and the pooled
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Figure 8. The pairwise comparisons agents for vertebral fracture (A) and non-vertebral fracture (B), Stata software (version 12.0; Stata
Corporation, College Station, TX, USA).
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Figure 9. Funnel plots for vertebral fracture (A) and non-vertebral fracture (B), Stata software (version 12.0; Stata Corporation, College

Station, TX, USA).

conclusions require re-evaluation. Therefore, we performed a
Bayesian network meta-analysis to provide evidence regarding
better pharmacological therapies for osteoporosis treatment.

The study results indicated that romosozumab and zoledro-
nate provided enhanced effectiveness for preventing all frac-
tures. Several factors might explain these results: romosozum-
ab provides a dual effect on bones owing to the changes in
bone formation and bone resorption through binding and in-
hibiting sclerostin [26-30]; and the beneficial effects of zole-
dronate could be explained by the high potency of bisphospho-
nates and high compliance rate of patients [31]. Additionally,
the relatively better agents for preventing vertebral and non-
vertebral fractures were abaloparatide, denosumab, or romo-
sozumab; and abaloparatide and zoledronate, respectively.
Abaloparatide selectively binds to the RG versus RO confor-
mation of the parathyroid hormone type 1 receptor [32-37],
subsequently affecting BMD, restoration of bone microarchi-
tecture, and increased bone strength [38-40].

Our study also suggests the best agents for improving whole-
body BMD, spine BMD, hip BMD, femoral neck BMD, and tro-
chanter BMD were alendronate, strontium ranelate, ibandro-
nate, risedronate, and ibandronate, respectively, which had
already been illustrated in numerous studies [41-49]. Although
our study found several other agents that more effectively im-
proved BMD at various sites, these results might not be stable
due to the smaller number of trials reporting these data. Further
large-scale RCTs are required to verify these data. Finally, al-
though numerous traditional systematic reviews and meta-
analyses have already illustrated the effectiveness of pharma-
cological treatment for osteoporotic patients, direct or indirect
comparisons among various agents remain inconclusive. The
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present comprehensive network meta-analysis studied various
medicinal treatments for osteoporotic patients to further clar-
ify the effectiveness of pharmacological therapies for osteo-
porosis. In addition, our study calculated the pooled incidenc-
es for adverse events related to each drug. However, Bayesian
network meta-analysis was not conducted for specific adverse
events because they were relatively uncommon.

Several limitations in our study should be acknowledged: (1)
the use of vitamin D and calcium supplements by patients
may have introduced heterogeneity across included trials; (2)
the inconsistent results regarding the Bayesian network meta-
analyses and pairwise comparisons should be verified by fur-
ther direct comparison RCT; (3) nearly half of included studies
had low to moderate quality, and the outcomes of this study
should be interpreted cautiously; (4) although no significant
publication bias was observed, the potential publication bias
was inevitable owing to the analysis of our study based on
published articles; and (5) there are inherent limitations for
meta-analyses based on study level, and more detailed anal-

yses are needed.

Conclusions

This network meta-analysis presents the optimal pharma-
cological therapies for preventing fracture, improving BMD
at various sites, and potential adverse events in osteoporo-
sis patients. These findings could be recommended in clini-
cal practice for individuals at high risk of fractures. Further
comprehensive network meta-analyses should be conducted
to compare the cost-effectiveness of pharmacological thera-

pies for osteoporosis.
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Supplementary Material

1. Search strategy

No Terms
1 exp osteoporosis/ or osteopenia/ or osteoporo*.mp. or osteopeni*.mp. or osteopaen*.mp. or fragil*.mp.
"""""" , xpbone density conservation agents/ or exp calcium/ or exp selective estrogen receptor modulators/ or exp
vitamin d/
"""""" ,  alendronatemp. or ibandronate/ o residronate.mp. or zolendronate.mp. or bisphosphonate.mp. or disphosphonate.

mp. or calcitonin.mp.

24 limit 23 to ((*human") and English)
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2. The baseline characteristics of included studies

: Mean age ) ) Vitamin Follow-up Study
Country Sample size Intervention Control  Calcium )
(years) D (years) quality
Gruber 1984 45 .
USA 65.8/65.1 Women Calcitonin Placebo Yes Yes 2.0 1
[s1] (24/21)
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Vitamin Follow-up Study

Country Sample size
2,929
Multicountries
(1,954/975)
198
Japan
(66/66/66)
2,860
Multicountries
(1,911/949)
U 456
(223/233)
1,442
Multicountries
(719/723)
219
Japan
(166/53)
383
Australia
(257/126)
4,932
Multicountries
(2,479/2,453)
40
Italy
(20/20)
USA 365
(272/47/46)
USA 1,423
(716/707)
2,127
Multicountries
(1,065/1,062)
60
Germany
(30/30)
122
Japan
2 (61/61)
7,492
Multicountries
(3,758/1,849/1,885)
1,733
Multicountries
(874/859)
99
USA
(52/47)
7,808
Multicountries
(3,902/3,906)
560
China
(280/280)
50
New Zealand
(25/25)
UK °1
(26/25)
USA 160
(77/83)
150
China
(74/76)
284
Multicountries
(191/93)
316
German
Y (158/158)

Mean age
(years)
69.0/69.0 Women
69.0/71.0/
Women
68.0
67.0/67.0 Women
63.8/64.7 Women
69.4/69.2 Women
67.0/68.0 Both
52.7/52.6 Women
76.7/76.8 Women
72.4/73.0 Women
62.1/62.8/63.7 Women
65.7/65.5 Women
74.4/74.6 Both
66.4/65.7 Both
70.3/68.5 Women
66.4/66.4/
Women
66.5
65.6/65.6 Women
67.8/68.3 Women
72.3/72.3 Women
65.2/64.7 Women
62.0/65.0 Women
63.4/63.6 Women
53.7/53.4 Women
70.4/70.4 Women
60.0/62.0 Men
55.8/58.0 Men

Intervention Control Calcium )
D (years) quality
Ibandronate Placebo Yes Yes 3.0 4
Calcitonin;
. Placebo NA No 2.0 3
alfacalcidol
Ibandronate Placebo Yes Yes 3.0 4
Alendronate  Raloxifene Yes No 1.0 4
Strontium
Placebo Yes Yes 3.0 4
ranelate
Eldecalcitol Placebo No Yes 1.0 4
Risedronate Placebo Yes No 2.0 3
Strontium
Placebo Yes Yes 3.0 4
ranelate
Neridronate Placebo Yes Yes 1.0 3
Denosumab;
Placebo Yes Yes 1.0 4
alendronate
Alendronate  Raloxifene Yes Yes 0.9 3
Zoledronate Placebo Yes Yes 1.9 4
Alfacalcidol Alendronate  No Yes 2.0 2
Alendronate  Raloxifene Yes No 1.0 1
Bazedoxifene;
i Placebo Yes Yes 3.0 3
raloxifene
Ibandronate Alendronate  Yes Yes 1.0 3
Alendronate  Raloxifene Yes Yes 1.5 2
Denosumab Placebo Yes Yes 3.0 4
Alendronate Placebo Yes Yes 1.0 4
Zoledronate Placebo No No 2.0 3
Lasofoxifene Placebo Yes Yes 2.0 3
Ibandronate Placebo Yes Yes 1.0 4
Calcitriol Placebo Yes Yes 1.0 3
Risedronate Placebo Yes Yes 2.0 4
Risedronate Placebo Yes Yes 2.0 1
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: Mean age ) ) Vitamin Follow-up Study
Country Sample size Intervention Control  Calcium )
(years) D (years) quality
Cummings 2010 ) ) 8,556 .
Multicountries 67.4/67.5 Women  Lasofoxifene Placebo Yes Yes 5.0 4
[s50] (5,704/2,852)
Ringe 2010 152 Strontium
Germany 60.3/59.5 Men Alendronate  Yes Yes 1.0 2
[s51] (76/76) ranelate
Orwoll 2010 302
USA 64.5/63.5 Men Zoledronate Alendronate  Yes Yes 2.0 3
[s52] (154/148)
Orwoll 2010 132
USA 63.9/65.0 Men Ibandronate Placebo Yes Yes 1.0 3
[s53] (85/47)
Matsumoto 2011 1,054
Japan 72.1/72.1 Both Eldecalcitol ~ Alfacalcidol ~ NA Yes 3.0 4
[s54] (528/526)
Cosman 2011 . ) 275
Multicountries 65.0/63.8 Women  Zoledronate Placebo Yes Yes 1.0 3
[s55] (137/138)
Itabashi 2011 387 )
Japan 63.1/64.1 Women Bazedoxifene  Placebo Yes Yes 2.2 3
[s56] (259/128)
lwamoto 2011 194 .
Japan 77.7/81.9 Women  Alendronate  Elcatonin No No 0.5 2
[s57] (97/97)
Boonen 2012 . ) 1,199
Multicountries 66.0/66.0 Men Zoledronate Placebo Yes Yes 2.0 4
[s58] (588/611)
Orwoll 2012 242
USA 64.9/65.0 Men Denosumab Placebo Yes Yes 1.0 3
[s59] (121/121)
Bai 2013 483
China 56.5/57.2 Women  Zoledronate Placebo Yes Yes 2.0 2
[s60] (242/241)
Recknor 2013 X X 833
Multicountries 67.2/66.2 Women  Denosumab Ibandronate  Yes Yes 1.0 3
[s61] (417/416)
Kaufman 2013 . ) 261 Strontium
Multicountries 73.1/72.6 Men Placebo Yes Yes 2.0 4
[s62] (174/87) ranelate
Nakamura 2013 1,134 .
Japan 72.5/73.0 Both Ibandronate Risedronate  Yes Yes 3.0 3
[s63] (758/376)
Grey 2014 172
New Zealand 65.3/65.0 Women  Zoledronate Placebo No No 2.0 3
[s64] (129/43)
Nakamura 2014 952
Japan 69.9/69.0 Both Denosumab Placebo Yes Yes 2.0 3
[s65] (472/480)
Sakai 2015 219 5
Japan 71.5/71.6 Both Eldecalcitol Placebo Yes No 1.0 3
[s66] (110/109)
Greenspan 2015 181
USA 85.4/85.5 Women  Zoledronate Placebo Yes Yes 2.0 4
[s67] (89/92)
Cosman 2016 . X 7,180
Multicountries 70.9/70.8 Women Romosozumab  Placebo Yes Yes 1.0 4
[s68] (3,589/3,591)
Henriksen 2016 . X 4,665 .
Multicountries 66.5/67.0 Women Calcitonin Placebo Yes Yes 3.0 4
[s69] (2,334/2,331)
Koh 2016 135
Korea 67.0/66.0 Women  Denosumab Placebo Yes Yes 0.5 3
[s70] (69/66)
Miller 2016 . . 1,645 .
Multicountries 68.9/68.7 Women Abaloparatide  Placebo Yes Yes 1.5 4
[s71] (824/821)
Miller 2016 . . 643
Multicountries 68.5/69.5 Women  Denosumab Zoledronate  Yes Yes 1.0 4
[s72] (321/322)
Saag 2017 . . 4,093
Multicountries 74.4/74.2 Women Romosozumab Alendronate  Yes Yes 2.0 4
[s73] (2,046/2,047)
Nakamura 2017 661
Japan 74.0/74.3 Both Zoledronate Placebo Yes Yes 2.0 3
[s74] (330/331)
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: Mean age ) ) Vitamin Follow-up Study
Country Sample size Intervention Control  Calcium )
(years) (years) quality
Reid 2018 2,000
New Zealand 71.0/71.0 Women  Zoledronate Placebo No No 1.5 4
[s75] (1,000/1,000)
Saag 2019 . . 795 i
Multicountries 62.3/61.5 Both Denosumab Risedronate  Yes Yes 2.0 4
[s76] (398/397)
Jiang 2019 X 249 . .
China 66.0/64.9 Both Eldecalcitol  Alfacalcidol No No 1.0 3
[s77] (128/121)
Anastasilakis 2019 57
Greece 64.8/65.2 Women  Denosumab Zoledronate  Yes Yes 2.0 3
[s78] (30/27)
Matsumoto 2020 360 . )
Japan 58.5/58.4 Both Eldecalcitol ~ Alfacalcidol  Yes No 2.0 3
[s79] (178/182)
3. Reference lists
S1. Gruber HE, Ivey JL, Baylink DJ, et al. Long-term calcitonin therapy in post- S15. Orwoll E, Ettinger M, Weiss S, et al. Alendronate for the treatment of os-
menopausal osteoporosis. Metabolism. 1984;33(4):295-303 teoporosis in men. N Engl J Med. 2000;343(9):604-10
S2. Overgaard K, Hansen MA, Jensen SB, Christiansen C. Effect of salcatonin S16. Ushiroyama T, Ikeda A, Sakai M, et al. Effects of the combined use of calci-
given intranasally on bone mass and fracture rates in established osteo- tonin and 1 alpha-hydroxycholecalciferol on vertebral bone loss and bone
porosis: A dose-response study. BMJ. 1992;305(6853):556-61 turnover in women with postmenopausal osteopenia and osteoporosis: A
S3. Rico H, Revilla M, Hernandez ER, et al. Total and regional bone mineral con- prospective study of long-term and continuous administration with low
tent and fracture rate in postmenopausal osteoporosis treated with salm- dose calcitonin. Maturitas. 2001;40(3):229-38
on calcitonin: a prospective study. Calcif Tissue Int. 1995;56(3):181-85 S17. McClung MR, Geusens P, Miller PD, et al. Effect of risedronate on the risk
S4. Liberman UA, Weiss SR, Broll J, et al. Effect of oral alendronate on bone of hip fracture in elderly women. Hip Intervention Program Study Group.
mineral density and the incidence of fractures in postmenopausal osteo- N Engl) Med. 2001;344(5):333-40
porosis. The Alendronate Phase Il Osteoporosis Treatment Study Group. S18. Ringe JD, Faber H, Dorst A. Alendronate treatment of established primary
N Engl ) Med. 1995;333(22):1437-43 osteoporosis in men: results of a 2-year prospective study. J Clin Endocrinol
S5. Black DM, Cummings SR, Karpf DB, et al. Randomised trial of effect of Metab. 2001;86(11):5252-55
alendronate on risk of fracture in women with existing vertebral fractures. S19. Ebeling PR, Wark JD, Yeung S, et al. Effects of calcitriol or calcium on bone
Fracture Intervention Trial Research Group. Lancet. 1996;348(9041):1535-4 mineral density, bone turnover, and fractures in men with primary osteo-
S6. Clemmesen B, Ravn P, Zegels B, et al. A 2-year phase Il study with 1-year porosis: A two-year randomized, double blind, double placebo study. ) Clin
of follow-up of risedronate (NE-58095) in postmenopausal osteoporosis. Endocrinol Metab. 2001;86(9):4098-103
Osteoporos Int. 1997;7(5):488-95 S20. Dursun N, Dursun E, Yalgin S. Comparison of alendronate, calcitonin and
$7. Cummings SR, Black DM, Thompson DE, et al. Effect of alendronate on risk calcium treatments in postmenopausal osteoporosis. Int J Clin Pract.
of fracture in women with low bone density but without vertebral fractures: 2001;55(8):505-9
Results from the Fracture Intervention Trial. JAMA. 1998;280(24):2077-82. S21. Greenspan SL, Schneider DL, McClung MR, et al. Alendronate improves
$8. Lufkin EG, Whitaker MD, Nickelsen T, et al. Treatment of established post- bone mineral density in elderly women with osteoporosis residing in long-
menopausal osteoporosis with raloxifene: A randomized trial.  Bone Miner term care facilities. A randomized, double-blind, placebo-controlled trial.
Res. 1998;13(11):1747-54 Ann Intern Med. 2002;136(10):742-46
59. Pols HA, Felsenberg D, Hanley DA, et al. Multinational, placebo-controlled, $22.Reid IR, Brown JP, Burckhardt P, et al. Intravenous zoledronic acid in
randomized trial of the effects of alendronate on bone density and frac- postmenopausal women with low bone mineral density. N Engl J Med.
ture risk in postmenopausal women with low bone mass: Results of the 2002;346(9):653-61
FOSIT study. Fosamax International Trial Study Group. Osteoporos Int. $23. Morii H, Ohashi Y, Taketani Y, et al. Effect of raloxifene on bone mineral
1999;9(5):461-68 density and biochemical markers of bone turnover in Japanese postmeno-
S10. Ettinger B, Black DM, Mitlak BH, et al. Reduction of vertebral fracture risk in pausal women with osteoporosis: Results from a randomized placebo-con-
postmenopausal women with osteoporosis treated with raloxifene: Results trolled trial. Osteoporos Int. 2003;14(10):793-800
from a 3-year randomized clinical trial. Multiple Outcomes of Raloxifene S24. Shiraki M, Fukunaga M, Kushida K, et al. A double-blind dose-ranging
Evaluation (MORE) Investigators. JAMA. 1999;282(7):637-45 study of risedronate in Japanese patients with osteoporosis (a study by the
S11. Harris ST, Watts NB, Genant HK, et al. Effects of risedronate treatment on Risedronate Late Phase Il Research Group). Osteoporos Int. 2003;14(3):225-34
vertebral and nonvertebral fractures in women with postmenopausal osteo- S25. Chesnut CH 3, Skag A, Christiansen C, et al. Effects of oral ibandronate ad-
porosis: a randomized controlled trial. Vertebral Efficacy With Risedronate ministered daily or intermittently on fracture risk in postmenopausal os-
Therapy (VERT) Study Group. JAMA. 1999;282(14):1344-52 teoporosis. ) Bone Miner Res. 2004;19(8):1241-49
S12. Chesnut CH 3", Silverman S, Andriano K, et al. A randomized trial of nasal S26. Ishida Y, Kawai S. Comparative efficacy of hormone replacement therapy,
spray salmon calcitonin in postmenopausal women with established os- etidronate, calcitonin, alfacalcidol, and vitamin K in postmenopausal wom-
teoporosis: The prevent recurrence of osteoporotic fractures study. PROOF en with osteoporosis: The Yamaguchi Osteoporosis Prevention Study. Am J
Study Group. Am J Med. 2000;109(4):267-76 Med. 2004;117(8):549-55
S13. Fogelman |, Ribot C, Smith R, et al. Risedronate reverses bone loss in post- S27. Recker R, Stakkestad JA, Chesnut CH 3, et al. Insufficiently dosed intrave-
menopausal women with low bone mass: Results from a multinational, dou- nous ibandronate injections are associated with suboptimal antifracture
ble-blind, placebo-controlled trial. BMD-MN Study Group. J Clin Endocrinol efficacy in postmenopausal osteoporosis. Bone. 2004;34(5):890-99
Metab. 2000;85(5):1895-900 S28. Luckey M, Kagan R, Greenspan S, et al. Once-weekly alendronate 70 mg
S14. Reginster J, Minne HW, Sorensen OH, et al. Randomized trial of the effects and raloxifene 60 mg daily in the treatment of postmenopausal osteopo-
of risedronate on vertebral fractures in women with established postmeno- rosis. Menopause. 2004;11(4):405-15
pausal osteoporosis. Vertebral Efficacy with Risedronate Therapy (VERT) 5$29. Meunier PJ, Roux C, Seeman E, et al. The effects of strontium ranelate on

Study Group. Osteoporos Int. 2000;11(1):83-91

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€935491-16

the risk of vertebral fracture in women with postmenopausal osteoporo-
sis. N Engl ) Med. 2004;350(5):459-68

Indexed in:
[ISI Journals Master List]
[Chemical Abstracts/CAS]

[Index Medicus/MEDLINE]

[Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[EMBASE/Excerpta Medica]



Shen J. et al:
Pharmacological therapies for osteoporosis
© Med Sci Monit, 2022; 28: €935491

S30.

S3

—

S32.

S3

w

S35.

S36.

S37.

S38.

S39.

S4

o

sS4

—_

543.

S44.

S45.

S4

(<2}

S47.

S48.

S49.

S50.

Matsumoto T, Miki T, Hagino H, et al. A new active vitamin D, ED-71, in-
creases bone mass in osteoporotic patients under vitamin D supplemen-
tation: a randomized, double-blind, placebo-controlled clinical trial. J Clin
Endocrinol Metab. 2005;90(9):5031-36

. Hooper MJ, Ebeling PR, Roberts AP, et al. Risedronate prevents bone loss

in early postmenopausal women: A prospective randomized, placebo-con-
trolled trial. Climacteric. 2005; 8(3):251-62

Reginster JY, Seeman E, De Vernejoul MC, et al. Strontium ranelate reduc-
es the risk of nonvertebral fractures in postmenopausal women with os-
teoporosis: Treatment of Peripheral Osteoporosis (TROPOS) study. J Clin
Endocrinol Metab. 2005;90(5):2816-22

. Cascella T, Musella T, Orio F Jr,, et al. Effects of neridronate treatment in el-

derly women with osteoporosis. J Endocrinol Invest. 2005;28(3):202-8

. McClung MR, Lewiecki EM, Cohen SB, et al. Denosumab in postmenopausal

women with low bone mineral density. N Engl ) Med. 2006;354(8):821-31

Recker RR, Kendler D, Recknor CP, et al. Comparative effects of raloxifene
and alendronate on fracture outcomes in postmenopausal women with
low bone mass. Bone. 2007;40(4):843-51

Lyles KW, Colén-Emeric CS, Magaziner JS, et al. Zoledronic acid and
clinical fractures and mortality after hip fracture. N Engl J Med.
2007;357(18):1799-809

Ringe JD, Farahmand P, Schacht E, Rozehnal A. Superiority of a com-
bined treatment of Alendronate and Alfacalcidol compared to the combi-
nation of Alendronate and plain vitamin D or Alfacalcidol alone in estab-
lished postmenopausal or male osteoporosis (AAC-Trial). Rheumatol Int.
2007;27(5):425-34

Iwamoto J, Sato Y, Uzawa M, et al. Comparison of effects of alendronate and
raloxifene on lumbar bone mineral density, bone turnover, and lipid metab-
olism in elderly women with osteoporosis. Yonsei Med ). 2008;49(1):119-28

Silverman SL, Christiansen C, Genant HK, et al. Efficacy of bazedoxifene in
reducing new vertebral fracture risk in postmenopausal women with os-
teoporosis: Results from a 3-year, randomized, placebo-, and active-con-
trolled clinical trial. ) Bone Miner Res. 2008;23(12):1923-34

. Miller PD, Epstein S, Sedarati F, Reginster JY. Once-monthly oral ibandro-

nate compared with weekly oral alendronate in postmenopausal osteopo-
rosis: results from the head-to-head MOTION study. Curr Med Res Opin.
2008;24(1):207-13

. Cosman F, Wermers RA, Recknor C, et al. Effects of teriparatide in post-

menopausal women with osteoporosis on prior alendronate or raloxifene:
Differences between stopping and continuing the antiresorptive agent. )
Clin Endocrinol Metab. 2009;94(10):3772-80

. Cummings SR, San Martin J, McClung MR, et al. Denosumab for prevention

of fractures in postmenopausal women with osteoporosis. N Engl J Med.
2009;361(8):756-65

Yan Y, Wang W, Zhu H, et al. The efficacy and tolerability of once-weekly
alendronate 70 mg on bone mineral density and bone turnover markers in
postmenopausal Chinese women with osteoporosis. ) Bone Miner Metab.
2009;27(4):471-78

Grey A, Bolland M), Wattie D, et al. The antiresorptive effects of a single
dose of zoledronate persist for two years: A randomized, placebo-con-
trolled trial in osteopenic postmenopausal women. J Clin Endocrinol Metab.
2009;94(2):538-44

Rogers A, Glover SJ, Eastell R. A randomised, double-blinded, placebo-con-
trolled, trial to determine the individual response in bone turnover mark-
ers to lasofoxifene therapy. Bone. 2009;45(6):1044-52

. McClung MR, Bolognese MA, Sedarati F, et al. Efficacy and safety of month-

ly oral ibandronate in the prevention of postmenopausal bone loss. Bone.
2009;44(3):418-22

Xia WB, Zhang ZL, Wang HF, et al. The efficacy and safety of calcitriol and/or
Caltrate D in elderly Chinese women with low bone mass. Acta Pharmacol
Sin. 2009;30(3):372-78

Boonen S, Orwoll ES, Wenderoth D, et al. Once-weekly risedronate in men

with osteoporosis: Results of a 2-year, placebo-controlled, double-blind,
multicenter study. ) Bone Miner Res. 2009; 24(4):719-25

Ringe JD, Farahmand P, Faber H, Dorst A. Sustained efficacy of risedronate
in men with primary and secondary osteoporosis: Results of a 2-year study.
Rheumatol Int. 2009;29(3):311-15

Cummings SR, Ensrud K, Delmas PD, et al. Lasofoxifene in postmenopaus-
al women with osteoporosis. N Engl ) Med. 2010;362(8):686-96

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

S5

—

S5

N

S5

w

S54.

S5

w

S56.

S57.

S5

focl

S5

Ned

S60.

S62.

S6

w

S64.

S65.

S6

(=}

S67.

S68.

S6

Nel

S70.

S7

—

S7

N

€935491-17

META-ANALYSIS

. Ringe JD, Dorst A, Farahmand P. Efficacy of strontium ranelate on bone

mineral density in men with osteoporosis. Arzneimittelforschung.
2010;60(5):267-72

. Orwoll ES, Miller PD, Adachi JD, et al. Efficacy and safety of a once-yearly i.v.

Infusion of zoledronic acid 5 mg versus a once-weekly 70-mg oral alendro-
nate in the treatment of male osteoporosis: A randomized, multicenter, dou-
ble-blind, active-controlled study. ) Bone Miner Res. 2010;25(10): 2239-50

. Orwoll ES, Binkley NC, Lewiecki EM, et al. Efficacy and safety of monthly

ibandronate in men with low bone density. Bone. 2010;46(4):970-76

Matsumoto T, Ito M, Hayashi Y, et al. A new active vitamin D3 analog, el-
decalcitol, prevents the risk of osteoporotic fractures — a randomized, ac-
tive comparator, double-blind study. Bone. 2011;49(4):605-12

. Cosman F, Eriksen EF, Recknor C, et al. Effects of intravenous zoledronic

acid plus subcutaneous teriparatide [rhPTH(1-34)] in postmenopausal os-
teoporosis. ) Bone Miner Res. 2011;26(3):503-11

Itabashi A, Yoh K, Chines AA, et al. Effects of bazedoxifene on bone miner-
al density, bone turnover, and safety in postmenopausal Japanese women
with osteoporosis. ) Bone Miner Res. 2011; 26(3):519-29

Iwamoto J, Makita K, Sato Y, et al. Alendronate is more effective than elca-
tonin in improving pain and quality of life in postmenopausal women with
osteoporosis. Osteoporos Int. 2011; 22(10):2735-42

. Boonen S, Reginster JY, Kaufman JM, et al. Fracture risk and zoledronic acid

therapy in men with osteoporosis. N Engl) Med. 2012;367(18):1714-23

. Orwoll E, Teglbjeerg CS, Langdahl BL, et al. A randomized, placebo-controlled

study of the effects of denosumab for the treatment of men with low bone
mineral density. ) Clin Endocrinol Metab. 2012;97(9):3161-69

Bai H, Jing D, Guo A, Yin S. Randomized controlled trial of zoledronic acid
for treatment of osteoporosis in women. J Int Med Res. 2013;41(3):697-704

. Recknor C, Czerwinski E, Bone HG, et al. Denosumab compared with iban-

dronate in postmenopausal women previously treated with bisphosphonate
therapy: A randomized open-label trial. Obstet Gynecol. 2013;121(6):1291-99

Kaufman JM, Audran M, Bianchi G, et al. Efficacy and safety of strontium
ranelate in the treatment of osteoporosis in men. J Clin Endocrinol Metab.
2013;98(2):592-601

. Nakamura T, Nakano T, Ito M, et al. Clinical efficacy on fracture risk and safe-

ty of 0.5 mg or 1 mg/month intravenous ibandronate versus 2.5 mg/day
oral risedronate in patients with primary osteoporosis. Calcif Tissue Int.
2013;93(2):137-46

Grey A, Bolland M, Mihov B, et al. Duration of antiresorptive effects of low-
dose zoledronate in osteopenic postmenopausal women: A randomized,
placebo-controlled trial. ] Bone Miner Res. 2014;29(1):166-72

Nakamura T, Matsumoto T, Sugimoto T, et al. Clinical Trials Express: Fracture
risk reduction with denosumab in Japanese postmenopausal women and
men with osteoporosis: Denosumab fracture intervention randomized pla-
cebo controlled trial (DIRECT). ) Clin Endocrinol Metab. 2014;99(7):2599-607

. Sakai A, Ito M, Tomomitsu T, Tsurukami H, et al. Efficacy of combined treat-

ment with alendronate (ALN) and eldecalcitol, a new active vitamin D an-
alog, compared to that of concomitant ALN, vitamin D plus calcium treat-
ment in Japanese patients with primary osteoporosis. Osteoporos Int.
2015;26(3):1193-202

Greenspan SL, Perera S, Ferchak MA, et al. Efficacy and safety of single-
dose zoledronic acid for osteoporosis in frail elderly women: A randomized
clinical trial. JAMA Intern Med. 2015;175(6):913-21

Cosman F, Crittenden DB, Adachi JD, et al. Romosozumab treatment in post-
menopausal women with osteoporosis. N Engl) Med. 2016;375(16):1532-43

. Henriksen K, Byrjalsen I, Andersen JR, et al. A randomized, double-blind,

multicenter, placebo-controlled study to evaluate the efficacy and safety
of oral salmon calcitonin in the treatment of osteoporosis in postmeno-
pausal women taking calcium and vitamin D. Bone. 2016;91:122-29

Koh JM, Chung DJ, Chung YS, et al. Assessment of denosumab in Korean post-

menopausal women with osteoporosis: Randomized, double-blind, placebo-
controlled trial with open-label extension. Yonsei Med J. 2016;57(4):905-14

. Miller PD, Hattersley G, Riis BJ, Williams GC, et al. Effect of abaloparatide

vs placebo on new vertebral fractures in postmenopausal women with os-
teoporosis: A randomized clinical trial. JAMA. 2016;316(7):722-33

. Miller PD, Pannacciulli N, Brown JP, et al. Denosumab or zoledronic acid

in postmenopausal women with osteoporosis previously treated with oral
bisphosphonates. J Clin Endocrinol Metab. 2016;101(8):3163-70

. Saag KG, Petersen J, Brandi ML, et al. Romosozumab or alendronate

for fracture prevention in women with osteoporosis. N Engl J Med.
2017;377(15):1417-27

Indexed in:
[ISI Journals Master List]
[Chemical Abstracts/CAS]

[Index Medicus/MEDLINE]

[Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[EMBASE/Excerpta Medica]



Shen J. et al:

M ETA-A N A LYS I S Pharmacological therapies for osteoporosis

© Med Sci Monit, 2022; 28: €935491

S74. Nakamura T, Fukunaga M, Nakano T, et al. Efficacy and safety of once-year- S77.Jiang Y, Tang H, Ma X, et al. Eldecalcitol increases bone mineral density in
ly zoledronic acid in Japanese patients with primary osteoporosis: two- Chinese osteoporotic patients without vitamin D or calcium supplementa-
year results from a randomized placebo-controlled double-blind study tion. ) Bone Miner Metab. 2019;37(6):1036-47
(ZOledroNate treatment in Efficacy to osteoporosis; ZONE study). Osteoporos 5$78. Anastasilakis AD, Papapoulos SE, Polyzos SA, et al. Zoledronate for the pre-
Int. 2017;28(1):389-98 vention of bone loss in women discontinuing denosumab treatment. A pro-

S75. Reid IR, Horne AM, Mihov B, et al. Fracture prevention with zoledronate in spective 2-year clinical trial. ) Bone Miner Res. 2019;34(12):2220-28
older women with osteopenia. N Engl) Med. 2018;379(25):2407-16 579. Matsumoto T, Yamamoto K, Takeuchi T, et al. Eldecalcitol is superior to al-

S76. Saag KG, Wagman RB, Geusens P, et al. Denosumab versus risedronate facalcidol in maintaining bone mineral density in glucocorticoid-induced
in glucocorticoid-induced osteoporosis: A multicentre, randomised, dou- osteoporosis patients (e-GLORIA). ) Bone Miner Metab. 2020;38(4):522-32

ble-blind, active-controlled, double-dummy, non-inferiority study. Lancet
Diabetes Endocrinol. 2018;6(6):445-54

4. The therapeutic effects of pairwise comparisons agents on all fractures

111 | 1927 | 1.21 1.51 1.05 2,62 1.31 0.95 1.03 0.75 112 | 077
(082, | (212, | (0.66, | (060, | (0.81, | (022, | (1.14, | (077, | (0.51, | (062, | (0.88, | (0.62,
151) |17474) | 2.22) | 3.82) | 1.36) | 31.01) | 1.51) | 1.17) | 2.08) | 091) | 143) | 0.95)

rrrrrrrrrrrr Y

1.58
(0.81,

©033, | - | (034 | (122, | (031, | (050, | (033, | (0.13, | (042 | (030, | (025 | (0.24, | (0.35, | (0.24,
1.23) | i 147) |12237) | 1.89) | : : : : : : :

mmmmeeen fommmmmoe fommm oo 4o-

: : ! 155.82) | | 3.80) | 1.57) | 27.44) | 196) | 145) | 146) | 116) | 173) | 173)
066 | 104 | 074 | 1276 | 080 | ! 070 | 173 | 087 | 063 | 068 | 050 | 074 | 051
(026, : (055 | (028, | (117, : (026, { - : (027, i (012, | (0.34, ; (0.24, | (021, | (0.19, : (0.28, | (0.20,
1.68) | 199) | 1.96) |139.69) | 2.43) | | 1.83) | 2432) | 222) | 1.63) | 219) | 128 | 1.94) | 132
095 | 150 | 1.06 | 1829 | 1.15 | 143 | ! 248 | 124 | 090 | 098 | 071 | 106 | 073
073, | (073, | (073, | (200, | (064, | (055, { - ! (021, | (1.00, | (0.69, | (049, | (0.53, | (0.79, | (055,
123) | 3.05 | 1.52) |166.93) 2.06) | 3.77) | | 29.60) | 1.55) | 1.18) | 1.96) | 096) | 1.43) | 0.96)
038 | 060 | 043 7.36 046 | 058 | 040 | ! 050 | 036 | 039 | 029 | 043 | 029
(003, | (005, | (0.04, | (027, | (0.04, | (0.04, (003, | - | (0.04 | (003, ! (003, | (0.02, | (0.04, | (0.02,
453) | 7.79) | 5.10) |20097){ 585) | 810) | 4.80) | ! 590) | 4.29) | 512) | 341) | 508 | 3.49)
076 | 120 | 085 ! 1473 | 092 | 115 | 081 | 200 ! {072 1 079 | 057 | 085 | 059
(066, : (061, | (064, | (1.63, : (051, | (045 | (065 | (017, | - : (0.62, | (040, | (047, : (0.70, | (0.50,
0.88) | 2.38) | 1.13) {13295 | 167) | 296) | 1.00) | 23.60) | | 085 | 1.57) | 070) | 1.04) | 0.69)
106 | 166 | 118 | 2035 | 128 | 159 | 111 | 276 | 138 | {109 | 079 | 118 | 081
(086, | (0.83, | (0.84, | (2.24, | (069, | (061, | (085 ! (023, | (1.18, | - | (054, | (0.61, | (0.92, | (065
130) | 3.35) | 1.64) |18477)1 236) | 4.15 | 146) | 3279) | 1.62) ! P221) | 1.02) | 152 | 1.02)

(048, | (0.58 | (0.51, | (186, |
195 | 4.02) | 2.27) |187.15)|
(110, | (105, | (104, | (282, |
1.62) | 421) | 2.11) |23443)|

089 | 141 | 100 | 1724 | 1.08 | 135 | 094 234 | 117 085 | 092 | 067 | 069
(070, | (0.69, : (0.70, | (1.89, : (0.58, | (052, | (0.70, | (020, i (0.96, : (0.66, | (045, | (0.50, { - i (0.53,
1.14) | 287) | 141) |157.05){ 2.02) | 3.54) | 127) | 27.86) | 143) | 1.09) | 1.89) | 089) | ! 0.89)
130 | 205 | 145 | 2506 | 157 | 196 | 137 | 340 | 170 | 123 | 134 | 097 | 145

(053, | (102, | (1.04, | (276, | (085 | (076, | (104, | (0.29, : (1.45 | (098 | (066, | (075, | (L12, | -~

0.89) | 4.13) | 201) |227.63) | 290) | 510) | 1.80) | 40.39) | 2.00) | 155 | 272) | 127) | 1.88)

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]

This work is licensed under Creative Common Attribution- . . .
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0) e935491-18 ] Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]




Shen J. et al:

Pharmacological therapies for osteoporosis M ETA-A N A LYS I S

© Med Sci Monit, 2022; 28: 935491

5. The therapeutic effects of pairwise comparisons agents on vertebral fractures

Treatment

Comparator Abaloparatide Alendronate Alfacalcidol Bazedoxifene Calcitonin Calcitriol Denosumab Elcatonin Eldecalcitol

(1.42,470.19) | (1.24,4.63)

(1.04, 1.90)

,,,,,,,,,,,,,,,,,, A

Strontium-
ranelate (0.71,1.54) | (0.96, 2.00)

,,,,,,,,,,,,,, A

(0.10, 0.87) (0.82, 1.69) (1.09, 3.96) (0.87,1.91) | (1.18,2.48) (0.66,19.62) | (0.50,1.08) | (1.04,347.75) | (0.90, 3.47)

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0) 8935491-19




Shen J. et al:

M ETA'A N A LYS I S Pharmacological therapies for osteoporosis

© Med Sci Monit, 2022; 28: €935491

Treatment

Strontium-
Comparator Ibandronate Lasofoxifene Neridronate Placebo Raloxifene  Risedronate Romosozumab o Zoledronate
ranelate

7.77 : 421 : X 2.02 : 4.27 : 3.46

(0.17,30.87) | (2.69,2245) | (1.43,12.44) | (1.46,12.66) 0.67, 6.10) (1.43,12.76) | (1.15,10.39)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, A

(0.15, 0.53)

0.45

(0.30, 0.68)

0.23, 0.50)

(0.08, 9.76)

,,,,,,,,,,,,,,, A

(0.05,5.77)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, A

Strontium- 7
ranelate (0.05, 5.86)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i

(098,1.99) | (0.99,207) | (0.06,7.23) | (1.68,3.000 | (0.85,174) | (0.87,177) | (0.38,0.89) | (0.83,1.84)
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6. The therapeutic effects of pairwise comparisons agents on nonvertebral fractures

Treatment

Comparator Abal ide Alend Alfacalcidol ~ Bazedoxifene  Calcitonin Calcitriol Denosumab  Eldecalcitol  Ibandronate Lasofoxifene

1.81 1.55

(0.97,339)  (0.85,2.83)

(0.85,2.81) | (0.54,4.43) | (0.90,3.04) | (0.84,2.95) (0.85,2.84) | (0.42,3.75)

Bazedoxifene ~---------------- fpeomseomoseoonsas e $ooceoocacaoooes boooemne e boooeeeeeeooes (eSS e e —
(0.33,1.11) | (075, 1.16) | (0.38,2.29) ! i (071, 1.28) ‘

Calcitriol - foooemeneoEnoones P NSNS | foosemeneReemaces R N pTTTTTT T

(0.01,0.56) | (0.01,0.80)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S 1

Denosumab
Eldecalcitol :
(027,2.37) | (0.49,3.10)
Ibandronate
Lasofoxifene --—-—--—---—--—------- :
(0.35,1.18) | (0.82,1.21)
053 | 083
Placebo ; :
(030,0.95) | (0.73,0.93)
059 | 091
REICTENCIN. - : :
(032,1.07) | (0.76, 1.10)
075 i 116
Risedronate - ; :
(0.40,1.40) | (0.90, 1.50)
078 ! 1.21 : 1.2 : 129 123 | 1269 ! 1.21 {098 1.41 121
Romosozu : : : : : : : :
mab : : : : : : : :
. 0.61 ‘094 . 093 | 1 ‘095 | 984 | 094 | 076 | 0.94
Strontium- ] : . ] 0 0 0 1
"""""""""
ranelate !
(032,1.15) | (0.69,1.26) | (037,2.34) | (0.72,1.39) | (0.66,1.37) | (1.1584.25) | (0.681.29) : (0.29,1.99) | (0.76,157)  (0.69, 1.29)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
082 | 127 | 127 | 136 | 13 13.39 128 | 1.03 ‘ 1.49 1.28
EOICETORAICI, - e e e e e e e e

(0.45,151) | (1.03,157) | (0.52,3.11) | (1.06,1.74) | (0.97,1.74) | (158 11336) | (1.01,1.62) | (040,265 | (1.12,1.99) (102, 1.60)
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Treatment
Comparator Placebo Raloxifene Risedronate Romosozumab  Strontiumranelate Zoledronate
1.88 | 1.7 | 133 | 1.28 | 1.65 | 1.21
[RDAIBPENEHE, - """"""""""""""" """"""""""""""" """"""""""""""" """"""""""""""" """""""""""""""
(1.05, 3.36) | (0.93, 3.09) | (0.71, 2.49) | (0.69, 2.37) | (0.87, 3.15) | (0.66, 2.23)
1.21 1.1 0.86 0.83 1.07 0.78
Alendronate Fo R REEEEEEEEEEEEEE """"""""""""""" o o
(1.07, 1.37) (0.91, 1.32) (0.67, 1.11) | (0.69, 0.99) (0.79, 1.44) (0.64, 0.97)
1.22 1.1 0.87 0.83 1.07 0.79
O G, - R fromssnssoseosnesssssornonos ‘ ************************** {reseeasssssensnosessseosnos {reseeasssssensnosessseosnos
(0.50, 2.94) (0.45, 2.69) (0.35, 2.15) | (0.34, 2.04) (0.43, 2.70) (0.32, 1.94)
1.13 | 1.03 | 0.81 0.78 | 1 | 0.73
Bazedoxifene ~--------------ooooooeeooe s fPomeoossesosooosrooaocas foomsmeoossenaasasossaoo: foomsmeoossenaasasossaoo: foomsmeoossenaasasossaoo:
(0.95, 1.36) (0.86, 1.23) (0.60, 1.07) (0.59, 1.01) (0.72, 1.39) (0.57,0.94)
1.19 1.08 0.85 | 0.81 1.05 0.77
Calcitonin oo s e e e
(0.94,151) |  (0.82,143) :  (0.61,1.18) :  (060,1.11) |  (0.73,151) |  (0.581.03)
0.12 0.1 0.08 0.08 0.1 0.07
Calcitriol B B """"""""""""""" o o
(0.01,0.97) (0.01,0.88) (0.01, 0.70) (0.01, 0.67) (0.01, 0.87) (0.01, 0.63)
121 1.09 0.86 0.83 1.07 0.78
Denosumab Fo R SREEEEEEEEEEEEEE """"""""""""""" R R
(1.02, 1.43) (0.88, 1.36) (0.65, 1.13) | (0.64, 1.07) (0.77, 1.47) (0.62, 0.99)
1.49 135 1.06 1.02 131 0.97
Eldecalcitol Fo R SREEEEEEEEEEEEEE """"""""""""""" R R
(0.59, 3.75) (0.53, 3.44) (0.41, 2.74) | (0.40, 2.60) (0.50, 3.44) (0.38, 2.47)
1.04 0.94 0.74 0.71 0.91 0.67
Ibandronate Fo R REEEEEEEEEEEEEE """"""""""""""" o o
(0.82, 1.31) (0.71, 1.23) (0.56, 0.97) | (0.52, 0.96) (0.64, 1.31) (0.50, 0.89)
1.21 1.09 0.86 0.83 1.06 0.78
Lasofoxifene Fo R REEEEEEEEEEEEEE """"""""""""""" o o
(1.04, 1.41) (0.89, 1.35) (0.65, 1.13) | (0.64, 1.06) (0.78, 1.46) (0.62, 0.98)
091 0.71 0.68 0.88 0.65
Placebo oo oo b freemee e e e
(0.78, 1.05) (0.57, 0.89) | (0.56, 0.84) (0.67, 1.16) (0.55, 0.77)
1.1 0.79 0.76 0.97 0.72
REIORICTEI - s e ianse e St i i
(0.96, 1.28) (0.60, 1.03) (0.59, 0.97) (0.71, 1.33) (0.57, 0.89)
141 1.27 0.96 1.24 091
S peecsooeocceeoooccernooce feomsasememessaaamasasanacos fesemeossememassseneasassaas foeseoesseosssomseossosecos: e e
(1.12, 1.76) (0.97, 1.66) (0.71, 1.30) (0.87,1.77) (0.69, 1.21)
1.46 1.32 1.04 i 1.29 0.95
Romosozu " e e e R e
mab ;
(1.20, 1.79) (1.04, 1.69) (0.77, 1.40) : (0.92, 1.81) (0.73, 1.23)
swontium- M M8 08
LG (0.86,1.49) |  (0.75,1.40) | (057,115 |  (0.55109) | (053,102
1.54 : 1.4 : 1.1 : 1.06 : 1.36 :
BRI E TR - -~ -------~~~----ooooo-eoe Jemoesesseomesassossos: oo momeesmassseasseoas foeeoesseosssomseossosecos: foeeoesseosssomseossosecos: foeeoesseosssomseossosecos:
(1.30, 1.83) | (1.12, 1.75) | (0.83, 1.45) | (0.81, 1.37) | (0.98, 1.88) :
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7. Hip fracture

META-ANALYSIS

Ibandronate Supplementary Figure 7-1. Network of
) Denosumab comparisons for hip fractures
{asoffiene included in the analysis.
Calcitonin
Placebo
Alendronate
Raloxifene
Zolendronate
Risedronate Strontiumranelate
Romosozumah
14 Alendronate 14 Calcitonin 18 Denosumab 1" Ibandronate
8 8 84 8
6 64 61 61
4 44 49 49
.5-/\ 5‘¥ VS./\ ’
0 04 04 04 —
123456789100 123456789101 123456789101 123456789101
1 Lasofoxifene 18 Placebo 18 Raloxifene 1M Risedronate
R 84 84 84
g
£ 64 64 64 6
§ 4 44 44 e
a S5 _/\ 5 S5 S5 ——/\
0 0 04 iy
1234567891010 123456789101 123456789101 123456789101
1 Romosozumah 1 Strontiumranelate 1 Zoledronate
8 34 8
6 64 64
4 44 44
5 - 5 ——/\ S5
0= 0 0 /-\
1234567891011 1234567891011 123456780910
Graphs by Treatment Rank
| Treatment | SUCRA | PrBest | MeanRank |
| alendronate | 62.8| 0.1| 4.7
| calcitonin | 77.2| 30.1| 3.3|
| denosumab | 65.7 | 4.7| 4.4
| ibandronate | 58.3| 85| 5.2
| lasofoxifene | 33.1| 0.1| 7.7
| placebo | 12.3| 0.0| 9.8]|
| raloxifene | 10.7 ] 0.0 9.9
| risedronate | 48.0| 0.1] 6.2
| romosozumab | 92.5| 54.8| 1.7
| strontiumranelate | 30.0| 0.0| 8.0
| zoledronate | 59.4| 16| 5.1
+ +

Supplementary Figure 7-2. The SUCRA rank test for hip fracture.
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Supplementary Figure 7-3. The pairwise comparisons agents for hip fracture.
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Supplementary Figure 7-4. Funnel plot for hip fracture.
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8. Peripheral fracture

META-ANALYSIS

Denosumab Calcitonin Supplementary Figure 81 Network.of
comparisons for peripheral
fractures included in the
analysis.

Placebo Alendronate
. Zoledronate
Raloxifene
.8 Alendronate 14 (alcitonin 14 Denosumab
8 8 8=
.6+ .6 - 6 =4
4 4 4
o /_—\ 1 \ "1
0 0 0
o T2 3 4 6 12 3 4 5 6 T2 3 4 s 6
k4
%
2 Placebo Raloxifene Risedronate
a1 1 1
8 8- 8 =
.6 .6 - 6 =1
4 - 4 - 4 -t
S5 5 - /’_A 5 \
0 - 0 - 0 -
LS L) LS L) LS L} L} L LJ L LS L L L} L L) L
1 2 3 4 6 1 2 3 4 5 6 1 2 3 4 5 6
Graphs by Treatment Rank
Treatment SUCRA PrBest  [MeanRank
Alendronate 61.0 13.4 3.0
(alcitonin 64.9 25.6 2.8
Denosumab 40.5 244 4.0
Placebo 25.5 0.0 47
Raloxifene 434 9.9 3.8
Zoledronate 64.7 26.6 2.8

Supplementary Figure 8-2. The SUCRA rank test for peripheral fracture.
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Supplementary Figure 8-3. The pairwise comparisons agents for peripheral fracture.
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Supplementary Figure 8-4. Funnel plot for peripheral fracture.
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9. Whole-body BMD

Placebo

Alendronate

Raloxifene

Supplementary Figure 9-1. Network of comparisons for whole-body BMD included in the analysis.

Alendronate Placebo
1 1
8- 81
64 64
4 e
54 5
0 04
& 1 2 3 1 2 3
§ Raloxifene
14
8
6
4
5
0
1 2 3
Graphs by Treatment Rank
Treatment | SUCRA PrBest  |MeanRank
Alendronate | 100.0 100.0 1.0
Placebo 0.0 0.0 3.8
Raloxifene 50.0 0.0 2.0

Supplementary Figure 9-2. The SUCRA rank test for whole-body BMD.
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I Studies
I Pooled overall Placebo vs alendronate
Study 3 —_—
All studies — .
Raloxifene vs placebo
Study 1 ——
Study 2 —_—
All studies — e
I I | 1
-10 -5 0 5
Standardised mean difference

Supplementary Figure 9-3. The pairwise comparisons agents for whole-body BMD.
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Supplementary Figure 9-4. Funnel plot for whole-body BMD.
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10. Spine BMD

META-ANALYSIS

Calditronin Supplementary Figure 10-1. Network of
Calcitriol comparisons for spine BMD
included in the analysis.
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Supplementary Figure 10-2. The SUCRA rank test for spine BMD.
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Supplementary Figure 10-4. Funnel plot for spine BMD.
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META-ANALYSIS

11. Hip BMD

Calcitonin
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Supplementary Figure 11-1. Network of comparisons for hip BMD included in the

analysis.
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Supplementary Figure 11-2. The SUCRA rank test for hip BMD.
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Supplementary Figure 11-3. The pairwise comparisons agents for hip BMD.
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Supplementary Figure 11-4. Funnel plot for hip BMD.
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12. Femoral neck BMD

Ibandronate
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Alendronate

Raloxifene

Strontiumranelate

Supplementary Figure 12-1. Network of comparisons for femoral neck BMD included in the analysis.
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Supplementary Figure 12-2. The SUCRA rank test for femoral neck BMD.
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Supplementary Figure 12-3. The pairwise comparisons agents for femoral neck BMD.
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Supplementary Figure 12-4. Funnel plot for femoral neck BMD.
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13. Trochanter BMD

META-ANALYSIS

(alcitrio
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Alendronate

Risedronate

Supplementary Figure 13-1. Network of comparisons for trochanter BMD included in the analysis.
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Supplementary Figure 13-2. The SUCRA rank test for trochanter BMD.
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Supplementary Figure 13-3. The pairwise comparisons agents for trochanter BMD.
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Supplementary Figure 13-4. Funnel plot for trochanter BMD.
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14. The summary results for adverse events

Abaloparatide Alendronate Alfacalcidol Bazedoxifene Calcitonin Denosumab Eldecalcitol Ibandronate

_ 0.09 _ 0.05 0.07 _ _ 0.02
(0.07-0.12) (0.02-0.07)  (0.06-0.08) (0.02-0.03)
_ 0.04 0.02 _ 0.13 0.05 _
(0.03-0.06)  (-0.01-0.04) (0.10-0.17)  (0.01-0.09)
0.08 0.06 0.03 _ 0.15 0.09 0.05 0.05
(0.06-0.10) ~ (0.04-0.08)  (0.00-0.06) (0.14-0.17)  (0.06-0.12)  (0.01-0.09)  (0.04-0.06)
_ 0.07 ~ _ 0.10 0.06 _ 0.06
(0.03-0.10) (0.09-0.11)  (0.00-0.11) (0.02-0.10)
0.05 0.03 0.11 0.12 0.07 0.07 0.07 0.07
(0.03-0.06)  (0.02-0.05)  (0.08-0.13)  (0.08-0.16)  (0.06-0.08)  (0.01-0.13)  (0.05-0.10)  (-0.02-0.15)
_ 0.04 0.07 0.06 0.07 0.07 0.07 0.05
(0.03-0.04)  (0.05-0.09)  (0.04-0.09) (0.06-0.08)  (0.04-0.10) (0.01-0.12)  (0.03-0.06)
_ 0.05 _ _ _ 0.07 _ 0.05
(0.03-0.08) (0.04-0.10) (0.00-0.10)
_ 0.03 0.04 0.05 _ 0.04 0.05 0.02
(0.02-0.03)  (0.01-0.08)  (0.03-0.08) (-0.00-0.09)  (-0.00-0.09)  (0.01-0.02)
_ 0.01 _ _ _ _ _ 0.00
(0.00-0.01) (0.00-0.01)
_ 0.01 _ _ _ _ _ 0.01
(0.00-0.01) (0.01-0.02)
_ 0.00 _ _ _ _ _ 0.00
(0.00-0.00) (-0.00-0.00)
_ 0.00 _ _ _ _ _ 0.00
(-0.00-0.00) (-0.00-0.00)
_ 0.26 _ 0.48 _ 0.02 0.14 0.20
(0.16-0.36) (0.42-0.54) (0.01-0.03)  (-0.08-0.36) (-0.03-0.43)
""""" o001 006 004 003 006 003
(-0.00-0.02)  (0.04-0.08)  (0.01-0.06)  (0.02-0.04) (0.04-0.09)  (0.02-0.04)
0.06 0.04 ~ _ 0.06 0.08 ~ 0.06
(0.05-0.08)  (0.03-0.06) (0.05-0.07)  (0.05-0.11) (0.04-0.07)
0.07 0.06 0.07 _ 0.10 0.05 0.08 0.08
(0.05-0.09)  (0.05-0.07)  (0.05-0.09) (0.09-0.11)  (0.02-0.07)  (0.05-0.10)  (0.06-0.10)
0.06 0.10 0.26 0.57 0.17 0.09 0.26 0.21
(0.04-0.07)  (0.01-0.18)  (-0.07-0.60) (0.51-0.63)  (0.06-0.27)  (0.03-0.15) (-0.10-0.62) (-0.09-0.50)
0.08 0.05 0.07 0.10 0.04 0.05 0.07 _
(0.06-0.09)  (0.03-0.08)  (0.05-0.10)  (0.07-0.14)  (0.03-0.05) (-0.02-0.12)  (0.02-0.12)
~ 0.01 0.02 _ ~ _ 0.01 _
(-0.01-0.03)  (-0.01-0.05) (0.00-0.02)
_ 0.04 _ _ _ 0.06 _ 0.06
(0.01-0.07) (0.00-0.11) (0.01-0.12)
_ 0.05 _ _ _ _ _ _
(0.02-0.09)
0.07 0.09 0.14 0.12 0.07 0.10 0.09
(0.04-0.11)  (0.07-0.12) ~ (0.10-0.18)  (0.11-0.14)  (0.02-0.12)  (0.08-0.12)  (0.04-0.14)
_ ) 0.09 _ _ _ 0.11 _
(0.03-0.15) (0.03-0.19)
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Abaloparatide Alendronate Alfacalcidol Bazedoxifene Calcitonin Denosumab Eldecalcitol Ibandronate
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