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Abstract

Osteoporosis in men is an underappreciated public health issue, accounting for approximately 30% of the societal burden of osteoporosis.
Although the prevalence of osteoporosis in men is lower, fracture-related morbidity and mortality rates exceed those of women. Abaloparatide
is a synthetic, 34-amino acid peptide with homology to human parathyroid hormone-related protein (PTHrP), which favors bone formation by
selective activation of PTH receptor type 1. In the Abaloparatide for the Treatment of Men With Osteoporosis (ATOM; NCT03512262) trial, 228
men with primary or hypogonadism-associated osteoporosis were randomized to receive subcutaneous injections of abaloparatide 80 μg or
placebo. Abaloparatide significantly improved LS, TH, and FN BMD when compared with placebo. In this prespecified analysis, the proportion
of men with a percent change from baseline of >0%, >3%, and > 6% in BMD at the LS, TH, and FN at 3, 6, and 12 mo and/or a shift in T-
score category (based on LS and TH T-scores) at 12 mo was compared between the abaloparatide and placebo groups in ATOM. There were
significantly more men with a BMD gain of >3% at all 3 anatomical sites in the abaloparatide than placebo group at month 6 (18/122 [14.8%] vs
1/70 [1.4%], P = .002) and at month 12 (38/119 [31.9%] vs 1/66 [1.5%], P < .0001). At month 3, more men treated with abaloparatide than placebo
had a > 3% BMD increase at the LS (82/134 [61.2%] vs 21/68 [30.9%], P < .0001). A greater proportion of men treated with abaloparatide had
an improvement in T-score category from osteoporosis to low BMD or normal when compared with placebo. In conclusion, use of abaloparatide
compared with placebo for 12 mo resulted in significant and rapid improvements in BMD in men with osteoporosis from the ATOM study.
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Lay Summary

Osteoporosis in men is an often-overlooked health problem. Although osteoporosis occurs more often in women, men with osteoporosis have
a higher risk of complications and loss of life after breaking a bone. Abaloparatide is an injectable medication that helps build bone density. It is
similar to a naturally occurring hormone known as parathyroid-related protein.
The Abaloparatide for the Treatment of Men with Osteoporosis (ATOM) study found that men treated with abaloparatide had increased bone
density in the spine, hip, and thigh bone when compared to men given placebo. This study examined data from the ATOM trial and found that
by the sixth month of treatment, significantly more men treated with abaloparatide had increased bone density of >3% at the spine, hip, and
thigh bone than the men given placebo. An increase in spine bone density was seen as early as 3 mo in men treated with abaloparatide.
Also, after 12 mo of treatment, the category of patient T-score, based on bone density, improved from osteoporosis to low bone density or
normal in a larger number of men treated with abaloparatide than those given placebo. Overall, abaloparatide treatment resulted in significant
and rapid improvement in bone density in men.

Introduction

During their lifetime, approximately 1 in 4 men >50 yr
of age will suffer an osteoporotic fracture.1 The propor-
tions of fracture-related morbidity and mortality events are
higher in the male population, despite a lower prevalence
of osteoporosis than in women.2 Multiple factors, including

puberty, sex hormones, levels of physical activity, and body
size all lend to differences between men and women in bone
development, impacting osteoporosis risk.3 Fragility fractures
in men account for approximately 30% of the substantial
societal burden of osteoporosis, contributing to increasing
health care costs and a decrease in patient quality of life.3,4
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The risk of subsequent fracture is highest immediately after
an initial fracture, highlighting the need for rapid and effective
treatment in patients with a recent fracture.5

Abaloparatide is a synthetic, 34-amino acid peptide with
homology to human parathyroid hormone-related protein
(PTHrP), which favors bone formation by selectively activat-
ing PTH receptor type 1.6-8 In the Abaloparatide Comparator
Trial in Vertebral Endpoints (ACTIVE, NCT01343004),
abaloparatide significantly increased BMD in women with
postmenopausal osteoporosis, and decreased risk of vertebral,
nonvertebral, and clinical fractures when compared with
placebo.7 In a prospective, exploratory BMD responder
analysis using data from the ACTIVE trial, a larger proportion
of participants in the abaloparatide group experienced BMD
increases at predetermined responder thresholds (>0%, >3%,
and > 6%) at the LS, TH, and FN compared to placebo.8

In the 12-mo randomized, double-blind, placebo-controlled,
phase 3 study, Abaloparatide for the Treatment of Men with
Osteoporosis (ATOM, NCT03512262), men treated with
abaloparatide had significant BMD improvements at the LS,
TH, and FN when compared to placebo.9 The most frequently
reported adverse events (AEs) (≥5%) were injection site
reaction, dizziness, nasopharyngitis, arthralgia, bronchitis,
hypertension, and headache, and the proportion of patients
experiencing an AE or serious AE was similar between
treatment groups.9 These findings are consistent with earlier
studies in postmenopausal women.7

In this prespecified analysis of the ATOM study, the propor-
tion of men who responded to treatment with abaloparatide
at 3 responder thresholds (>0%, >3%, and > 6%) was eval-
uated.

Materials and Methods

Study Population

Men with primary or hypogonadism-associated osteoporosis
were enrolled for 12 mo in the ATOM trial. The study
was conducted in accordance with the ethical principles of
the Declaration of Helsinki, the International Conference on
Harmonization, and applicable local regulations. The study
documents were reviewed by central or, for some countries,
local institutional review boards. Approval was obtained from
all institutions, and written informed consent was obtained
from all participants.

Detailed study design and eligibility criteria for ATOM have
been previously described in Czerwinski et al.9 Briefly, men
40 to 85 yr of age were randomized 2:1 to receive daily
subcutaneous injections of abaloparatide 80 μg or matched
placebo. Men with T-scores ≤− 2.5 at the LS or hip (FN or
TH), or ≤−1.5 with a history of radiologic vertebral fracture
or low trauma nonvertebral fracture in the past 5 yr were
eligible. Men >65 yr of age with a T-score of ≤ − 2.0 were also
eligible. T-scores were originally calculated using female BMD
reference ranges. The protocol was later amended to change
the BMD criteria to male reference ranges (as assessed by the
central imaging vendor). Patients, previously ineligible based
on female BMD reference data, were rescreened and random-
ized if they met the criteria based on male BMD reference
data. Additionally, the study required participants to have a
BMI of 18.5 to 33 kg/m2, normal levels of calcium (albumin
corrected), PTH, thyroid-stimulating hormone, phosphorus,
and alkaline phosphatase.

All patients included in the study received daily calcium and
vitamin D supplementation based on their need, as determined
by the investigator, to ensure their daily intake remained in the
range of 500 mg to 1000 mg and 400 to 800 IU, respectively,
from pretreatment through the end of the treatment period.

Participants were excluded if they had experienced a severe
vertebral fracture, >2 moderate vertebral fractures, or a
fragility fracture within the past 12 mo. Additional exclusion
criteria included treatment with PTH- or PTHrP-derived
medications, bisphosphonates (IV anytime or oral within 3 yr
of screening), or denosumab within the last 18 mo.

BMD Responder Analysis

The responder analysis was a prespecified endpoint of the
ATOM study for exploratory purposes, and included partici-
pants from the intention-to-treat (ITT) population of ATOM
who had LS and TH BMD measurements at baseline and
month 12.

Prior studies have suggested that a 3% increase in BMD,
based on DXA scanner precision of approximately 1% cor-
responding to the least significant change (LSC) in BMD at
the 95% confidence limits of 3%, is a reasonable threshold
for this type of responder analysis.8,10-12 In the current study,
participants were designated as responders if the treatment
resulted in a BMD gain at or above the predetermined 3% LSC
from baseline threshold at all 3 anatomic sites of measurement
(LS, TH, and FN), as determined by centrally read DXA scan
at the same visit (3, 6, or 12 mo), with the primary time point
at 12 mo. BMD measurements were corrected for variations
in DXA scanner calibrations, hardware upgrades, and cross-
calibration measurements. Central adjudication of DXA scans
occurred at BioClinica Medical Imaging in Princeton, NJ,
USA.9 Additionally, percent change in BMD from baseline
of >0%, >3%, and > 6% was evaluated at each individual
anatomical site with >0% representing any positive change,
>3%, a recognized approximation of the LSC, and > 6%,
signifying a more robust threshold of positive change.7

T-Score Analysis

T-score analysis was a prespecified exploratory endpoint of
the ATOM study. T-scores (based upon the male reference
database) were examined at baseline and month 12 of the
study period to evaluate changes in disease state category in
patients treated with abaloparatide compared with placebo.
Based on LS and TH T-scores, disease state categories were
defined as normal (both LS and TH T-scores ≥− 1.0) or
osteoporosis (either LS or TH T-score ≤−2.5), and all other
cases were defined as low bone mass (either LS or TH T-
score > −2.5 and < −1.0, none of LS or TH T-scores ≤− 2.5).

Statistical Analyses

The chi-square test was employed to compare the difference in
the percentage of patients with percent change from baseline
of >0%, >3%, and > 6% between the abaloparatide and
placebo groups at each visit (3, 6, and 12 mo) at the LS, TH,
and FN. Fisher’s exact test was applied to any treatment group
with less than 5 responders to calculate the P value.

The proportion of participants with a change in BMD
T-score category from baseline to month 12 was analyzed
using the Cochran–Mantel–Haenszel test stratified by baseline
disease category (Table 1). No imputation of missing data was
implemented.
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Table 1. Demographics and clinical characteristics.a

Characteristics Abaloparatide (n = 119) Placebo (n = 66) Overall (N = 185)

Age, mean (SD), years 68.1 (8.1) 67.7 (8.4) 68.0 (8.2)
Body mass index, mean (SD) 26.5 (3.5) 26.1 (3.5) 26.4 (3.5)
Race category, n (%)

White 112 (94.1) 63 (95.5) 175 (94.6)
Asian 6 (5.0) 1 (1.5) 7 (3.8)
Black or African American 0 1 (1.5) 1 (0.5)
Native Hawaiian or other Pacific Islander 1 (0.8) 0 1 (0.5)
Other 0 1 (1.5) 1 (0.5)

Region, n (%)
North America 56 (47.1) 36 (54.5) 92 (49.7)
Europe 63 (52.9) 30 (45.5) 93 (50.3)

25OHD, mean (SD), nmol/L 104.4 (46.4) 113.8 (47.1) 107.8 (46.8)
BMD T-score, mean (SD)

LS −2.1 (1.2) −2.1 (1.1) −2.1 (1.1)
TH −1.6 (0.6) −1.9 (0.7) −1.7 (0.7)
FN −2.1 (0.6) −2.3 (0.6) −2.2 (0.6)

BMD T-score category, n (%)
LS

≤−2.5 54 (45.4) 35 (53.0) 89 (48.1)
>−2.5 65 (54.6) 31 (47.0) 96 (51.9)

TH
≤−2.5 9 (7.6) 12 (18.2) 21 (11.4)
>−2.5 110 (92.4) 54 (81.8) 164 (88.6)

FN
≤−2.5 39 (32.8) 28 (42.4) 67 (36.2)
>−2.5 80 (67.2) 38 (57.6) 118 (63.8)

≥1 Prevalent vertebral fracture(s), n (%) 42 (35.3) 24 (36.4) 66 (35.7)
≥1 Prior fracture(s), n (%) 69 (58.0) 41 (62.1) 110 (59.5)
s-PINP, ng/mL

Mean (SD) 49.2 (16.9) 46.2 (21.2) 48.1 (18.5)
Median (min, max) 47.3 (14.4, 106.2) 40.8 (19.2, 127.2) 45.5 (14.4, 127.2)

s-CTX, ng/mL
Mean (SD) 0.350 (0.146) 0.322 (0.170) 0.340 (0.155)
Median (min, max) 0.324 (0.11, 0.81) 0.275 (0.11, 1.02) 0.304 (0.11, 1.02)

aIncludes participants from the intention-to-treat population of ATOM, who had LS and TH BMD measurements at baseline and month 12. Abbreviations:
s-CTX = serum carboxy-terminal cross-linking telopeptide of type I collagen; s-PINP, serum procollagen type I N-terminal propeptide

Results

Study Population

The ATOM study enrolled 228 men: 149 in the abaloparatide
group and 79 in the placebo group, for whom patient demo-
graphics and characteristics have been previously described.9

BMD data from the ATOM study ITT population for LS and
TH at both baseline and month 12 were available for 185
participants—119 patients in the abaloparatide group and 66
patients in the placebo group. These patients were included
in this analysis, and demographic and baseline characteristics
for these patients are summarized in Table 1. At baseline,
the proportion of men with T-scores ≤− 2.5 at the LS, TH,
and FN was 89/185 (48.1%), 21/185 (11.4%), and 67/185
(36.2%), respectively.

BMD Responder Analysis
Responders at all 3 anatomical sites (LS, TH, FN)
At 6 and 12 mo, a significantly greater proportion of men
in the abaloparatide group had a > 3% BMD increase at
all 3 anatomical sites compared with placebo (Figure 1 and
Table 2). Specifically, at 6 mo, 18/122 (14.8%) men in the
abaloparatide group compared with 1/70 (1.4%) in the
placebo group (P = .002) and, at 12 mo, 38/119 (31.9%) men
in the abaloparatide group compared with 1/66 (1.5%) in the
placebo group (P < .0001) had a > 3% BMD increase at all 3

anatomical sites. Significantly more men in the abaloparatide
group than in the placebo group also achieved a BMD
increase of >6% at all 3 anatomical sites (11/119 [9.2%]
vs 0; P = .0083) at month 12.

Response at the LS
At month 3, a significantly greater proportion of men treated
with abaloparatide than placebo had a BMD increase of >3%
at the LS (82/134 [61.2%] vs 21/68 [30.9%]; P < .0001)
(Table 3). In addition, 35/134 men in the abaloparatide
group compared with 4/68 in the placebo group (26.1% vs
5.9%, respectively) had a > 6% increase in BMD at the LS at
3 mo (P = .0005). Statistically significant responses of >3%
and > 6% were sustained at months 6 and 12.

Response at the TH
At month 6, 34/122 (27.9%) men treated with abaloparatide
compared with 5/70 (7.1%) treated with placebo met the
>3% increase in BMD threshold at the TH (P = .0006)
(Table 3). At month 12, 50/119 (42.0%) and 8/66 (12.1%)
men treated with abaloparatide compared to placebo had
a > 3% increase in BMD (P < .0001). A > 6% increase in TH
BMD was seen in 15/119 (12.6%) participants treated with
abaloparatide compared with 2/66 (3.0%) in the placebo
group at month 12 (P = .0341).
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Figure 1. Proportion of men with BMD increase >0%, >3%, and > 6% at 3, 6, and 12 mo. aP < .05; bP < .001.

Response at the FN
At 3 mo, an FN BMD increase of >3% occurred in 43/133
(32.3%) men in the abaloparatide group compared with
10/67 (14.9%) in the placebo group (P = .0085) (Table 3). The
difference between treatment groups remained statistically

significant at months 6 and 12 (P < .0001). At month 6, 9/122
(7.4%) men in the abaloparatide group had a BMD increase
of >6% compared with zero in the placebo group (P = .0276),
with the difference between groups remaining significant at
month 12 (P < .0001).
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Table 2. BMD increase >3% at all 3 anatomical sites (LS, TH, and FN).

Assessment visit Abaloparatide n/N (%) Placebo n/N (%) P value

Month 3 7/133 (5.3) 1/67 (1.5) .2721
Month 6 18/122 (14.8) 1/70 (1.4) .0020
Month 12 38/119 (31.9) 1/66 (1.5) <.0001

n: number of participants with >3% increase in BMD at all anatomic sites (LS, TH, and FN). N: number of participants with a BMD assessment at all
anatomic sites at the visit.

Table 3. BMD increase >3% at each individual anatomical site.

Anatomical location Assessment visit, month Abaloparatide n/N (%) Placebo n/N (%) P value

3 82/134 (61.2) 21/68 (30.9) <.0001
LS 6 91/123 (74.0) 16/70 (22.9) <.0001

12 104/119 (87.4) 19/66 (28.8) <.0001
3 24/133 (18.0) 7/67 (10.4) .1611

TH 6 34/122 (27.9) 5/70 (7.1) .0006
12 50/119 (42.0) 8/66 (12.1) <.0001
3 43/133 (32.3) 10/67 (14.9) .0085

FN 6 43/122 (35.2) 6/70 (8.6) <.0001
12 61/119 (51.3) 13/66 (19.7) <.0001

n: number of participants >3% increase in BMD category at an individual anatomic site at the visit. N: number of participants with a BMD assessment for
an individual anatomic site at the visit.

Table 4. Proportion of men with a baseline T-score category conversion.

T-score category at end of treatment P value

Abaloparatide Placebo

Baseline T-score
category

Normal n/N
(%)

Low bone mass
n/N (%)

Osteoporosis
n/N (%)

Normal n/N
(%)

Low bone mass
n/N (%)

Osteoporosis
n/N (%)

Normal 4/4 (100) 0 0 3/3 (100) 0 0 <.0001
Low bone mass 6/68 (8.8) 62/68 (91.2) 0 2/25 (8.0) 20/25 (80.0) 3/25 (12.0)
Osteoporosis 2/70 (2.9) 40/70 (57.1) 28/70 (40.0) 0 6/47 (12.8) 41/47 (87.2)

n: number of participants who switched from baseline disease category to end of treatment disease category for corresponding row and column. N: number
of participants who had a baseline evaluation at each category and also had an end of treatment BMD evaluation.

BMD T-score improvement

A T-score category change, based on LS and TH T-scores, from
osteoporosis to low bone mass occurred in 40/70 (57.1%) and
6/47 (12.8%) men in the abaloparatide and placebo groups,
respectively (Table 4). Improvement in T-score category from
osteoporosis to normal occurred in 2/70 (2.9%) men in the
abaloparatide group by the end of the study, compared with
zero in the placebo group.

Most participants (62/68 [91.2%]) in the abaloparatide
group with a baseline T-score in the low bone mass category
did not have a change from their baseline category (Figure 2).
There was a T-score shift to normal in 6/68 (8.8%) men with
low bone mass at baseline treated with abaloparatide, similar
to that for the placebo group 2/25 (8.0%). All of the low
bone mass group receiving abaloparatide either maintained
their baseline BMD category or improved to the normal BMD
category, while 3/25 (12.0%) of patients receiving placebo
in the low bone mass category declined to the osteoporosis
category.

A total of 42/70 (60.0%) men in the abaloparatide group
compared with 6/47 (12.8%) receiving placebo had a T-score
category conversion from osteoporosis to low bone mass or
normal. A significant proportion of men across all abnormal
baseline T-score categories (osteoporosis and low bone mass)
treated with abaloparatide resulted in an improvement in

T-score category by the end of treatment (P < .0001; Table 4,
Figure 2).

Discussion

This prespecified responder analysis demonstrated that a
larger proportion of men with osteoporosis treated with
abaloparatide (18/122 [14.8%]) compared with placebo (1/70
[1.4%]) met the 3% LSC threshold at all anatomical sites (LS,
TH, and FN) by 6 mo of treatment. At month 12, 38/119
(31.9%) men treated with abaloparatide and 1/66 (1.5%)
men receiving placebo had a > 3% improvement in BMD
at all anatomical sites. These results were consistent with a
previous responder analysis performed in women treated with
abaloparatide.8 In Miller et al, a > 3% improvement in BMD
at all 3 anatomical sites (LS, TH, and FN) occurred by month
6 in 116/609 (19.1%) and 6/650 (0.9%) of women receiving
abaloparatide or placebo, respectively.8 At month 12, 203/612
(33.2%) women in the abaloparatide group compared with
10/650 (1.5%) women in the placebo group had a > 3%
improvement in BMD at all 3 anatomical sites (LS, TH, and
FN).8

A significant proportion of men receiving abaloparatide
had a > 3% improvement in BMD at the LS and FN as
early as 3 mo into the study. In patients who have fractured,
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Figure 2. Proportion of men with a T-score category shift from baseline to end of treatment.

an early response to osteoporosis treatment is important to
minimize the risk of subsequent fracture, which is highest
in the first 1–5 yr after an initial fracture, and near-term
efficacy should be a consideration during treatment selection
to help curtail imminent fracture risk.5 Bone anabolic ther-
apies (eg, PTH receptor agonists) have been demonstrated
in multiple clinical trials to have superior BMD effects due
to their ability to stimulate osteoblast bone formation.11

Previously published data on abaloparatide in which multiple
endpoints were analyzed have elucidated the mechanisms by
which treatment with abaloparatide leads to increments in
BMD.7,9,11,13 The rapid BMD gains are indicative of rapid
stimulation of osteoblasts by abaloparatide and an overall
positive response indicative of a continuously positive cou-
pling balance favoring bone formation through the selective
binding of abaloparatide to the G protein–coupled confor-
mation (RG) of the PTH-1 receptor.6,7,9,11 The efficacy of
PTH receptor agonists is related not only to the increase
in BMD, but also to improved bone microarchitecture and
strength.13-17 This has been well documented in preclinical
and clinical studies of abaloparatide.14,15,18,19

In this analysis, abaloparatide was associated with a greater
proportion of men with improvement in T-score category
from osteoporosis to low bone mass or normal than placebo.
More men with osteoporosis at baseline (T-score LS or
TH ≤ −2.5) transitioned to an improved T-score category
than men categorized as having low bone mass at baseline.
This is consistent with a prior study that showed that a greater
proportion of participants transitioned to an improved T-
score category when initial T-score was ≤− 3.5, compared to
those with higher initial T-scores.20

Responder analyses have been performed previously with
antiresorptive and anabolic treatments for osteoporosis. In a
2-yr retrospective chart review of patients with osteoporosis

who completed 18 to 24 mo of treatment with teriparatide,
83% and 40% of patients were responders (>3% increase in
BMD) at the LS and FN, respectively.21 This study had a small
patient population (N = 78) that was predominantly women,
did not provide results combining all 3 anatomical sites (LS,
TH, and FN), and had a longer study period (2 yr) than the
current study.21

In the ACTIVE trial, the BMD response rates were more
robust in the women treated with abaloparatide compared
with placebo at all time points (6, 12, and 18 mo) and all
3 sites and with teriparatide at all time points for TH and
FN and at 6 and 12 mo for LS.7 Though placebo is the only
comparator group in the current study, the BMD response
rates in the abaloparatide-treated men in ATOM appear sim-
ilar to those observed in women treated with abaloparatide
in the ACTIVE trial.7,9 Although caution is warranted in
making direct comparisons in response to other anabolic
therapies across trials, these data suggest that the established
clinical efficacy of different anabolic agents in women may be
extrapolated to men. Furthermore, the increment in BMD in
the ATOM population, as previously published in Czerwinski
et al,9 is consistent with the rapid rise in BMD reported in
a study of romosozumab in men22 and previous studies of
anabolic treatments in men.23,24

An analysis of 4 separate randomized clinical trials
involving sequential osteoporosis treatment in women, Active-
contRolled FraCture Study in Postmenopausal Women
With Osteoporosis at High Risk (ARCH; NCT01631214
[romosozumab to alendronate]), FRActure Study in Post-
menopausal WoMen With OstEoporosis (FRAME; NCT015
75834 [romosozumab to denosumab]), STudy Evaluating
the Effect of RomosozUmab Compared With Teriparatide
in PostmenopaUsal Women With Osteoporosis at High
Risk for Fracture PReviously Treated With BisphosphonatE
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Therapy (STRUCTURE; NCT01796301 [alendronate to
romosozumab], and a phase 2 extension study; NCT00896532
[denosumab to romosozumab]), evaluated individual sites
(TH and LS) for BMD gains ≥3% and ≥ 6% with 1- and
2-yr data for ARCH, FRAME, and the phase 2 extension
study, and 1-yr data for STRUCTURE.25 By month 12 of the
ARCH study, 1638/1722 (95.1%) and 1320/1781 (74.1%)
patients achieved ≥3% BMD percent change from baseline
at the LS and TH, respectively. Similar results were seen at
the LS (3030/3151 [96.2%]) and TH (2485/3197 [77.7%])
in FRAME and the LS (179/197 [90.9%]) in STRUCTURE.
Fewer patients achieved ≥3% BMD percentage change at the
TH (92/197 [46.7%]) in STRUCTURE. Although 100% of
patients achieved a ≥ 3% BMD percentage change in the LS
from baseline by 24 mo in the phase 2 extension study, there
were only 13 patients with evaluable data. BMD percentage
change from baseline ≥3% at 12 mo occurred at the LS in
9/13 (69.2%) patients and at the TH in 1/13 (7.7%) patient.
Limitations of this analysis included varied age and fracture
prevalence within the patient populations. Also, baseline
BMD had to be adjusted for each trial, except in the phase 2
extension trial due to a small patient population, in order to
determine the change in BMD.

Of note, the studies mentioned above did not include a
cumulative result of all anatomical sites (LS, TH, and FN).
The heterogeneity in study design, population, and duration
of treatment in the studies limits the comparative conclusions
with the current responder analysis.

Study limitations

Study responses may not be generalizable to all populations,
as the majority of study participants were white. The small
participant sample and relatively short 12-mo duration of
this study are also potential limitations of these analyses.9

However, the proportion of responders at month 12 reported
in the responder analysis in women using data from ACTIVE
was similar to these results.8 The proportion of women cat-
egorized as responders continued to increase through month
18, and a similar increase can be expected in men.8 Although
BMD change from baseline has been proposed as a surrogate
for predicting fracture risk reduction,26 additional studies are
needed to establish the utility of percent change in BMD as
a surrogate fracture risk marker. A goal of the Foundation
for the National Institutes of Health (FNIH)-ASBMR Study
to Advance BMD as a Regulatory Endpoint (SABRE) project
is to identify a surrogate threshold effect (STE), which is
the minimum threshold for a surrogate treatment effect that
is a reliable predictor of a clinical outcome, to provide a
framework for implementation of TH BMD as a surrogate
endpoint in osteoporosis clinical trials.27 The FNIH-ASBMR
SABRE project validated change in TH BMD at 24 mo as a
surrogate for fracture risk based on patient data from 61 415
participants in 16 randomized controlled trials that evalu-
ated antiresorptive and anabolic osteoporosis treatments,27

and the STE is within achievable BMD improvements with
abaloparatide treatment.

Sex steroids affect the responsiveness of osteoblastic cells
to PTH. In the ATOM study, men with clinical signs of
hypogonadism or low testosterone at screening but who had
not yet initiated treatment were excluded, and there were very
few men with primary hypogonadism (6 patients [2.6%]) or
secondary hypogonadism (1 patient [0.4%]) at screening.9

Also, there were not prespecified subgroups of eugonadal

and hypogonadal patients. Mean serum testosterone values
at baseline were similar between groups and, when examining
BMD change by total testosterone or estradiol level, there was
no notable difference in BMD changes. Other clinical trials in
men did not find a difference in treatment response between
eugonadal and hypogonadal men.24

In conclusion, this analysis demonstrated that treatment
with abaloparatide resulted in a greater proportion of men
with osteoporosis having a > 3% increase in BMD at all 3
anatomical sites measured and improvement in T-score from
their baseline category compared to placebo. Abaloparatide
provided a rapid response rate, which is needed for patients
with a very high or imminent fracture risk.
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