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Abstract

Objective: To assess the efficacy and safety of 18 months of subcutaneous abaloparatide (ABL-SC) or
placebo (PBO) followed by 6 months of alendrona te (ALN) (preplanned interim analysis).

Patients and Methods, ACTIVExtend, an extension of ACTIVE, enrolled patients who completed 18
months of ABL-SC or PBO in ACTIVE to receive up to 24 additional months of open-label ALN ; there was
J month between the studies to re-consent patients.
Results: Of 1243 eligible ACTIVE patients, 1139 (92%) were enrolled in ACT1VExtend beginning
November 20, 2012 . These resulcs are from a prespecifi.ed 6-month interim analysis (cutoff date, June 2,
2015); the study is ongoing. Findings indicated percentages of patients with new morphometric vertebral
fractures: PBO/ALN , 4 .4% vs ABL-SC/ALN, 0.55%; relative risk reduction; 87% (relative risk, 0.13; 95% CI,
0.04-0.41 ; P<.001). Kaplan-Meier estimated rates of nonvertebral fractures were PBO/ALN, 5.6% vs ABLSC/ALN , 2.7%; risk reduction, 52% (hazard ratio [HR]. 0.48; 95% CI, 0.26-0.89; log-rank P= .02). There
was also a 58% risk reduction of maj or osteop orotic fractures (HR, 0.42; 95% Cl, 0 .21-0.85; log-rank
P=.01) and a 45% risk reduction of clinical fractures (HR, 0.55; 95% Cl, 0.33-0.92; log-rank P= 02) in
the ABL-SC/ALN group vs the PBO/ALN group. At 25 months, bone mineral densicy percentage change
from ACTIVE baseline for ABL-SC/ALN vs PBO/ALN was as follows: lumbar spine, 12.8%; total hip, 5.5%;
femoral neck, 4.5% vs 3.5%, 1.4%, 0.5%, respectively (group differences at all sites P< .001).
Conclusion: Use of ABL-SC for 18 months followed by ALN for 6 months improved bone mineral density
and reduced fracture risk throughout the skeleton and may be an effective treatment option for postmenopausal women with osteoporosis.
Trial Registration: clinicaltrials.gov Identifier: NCTOl657162.
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nly one osteoanabolic agent (teriparatide (TPTD). the 34-amino
acid terminal peptide of parathyroid
hormone (PIH)) is currently marketed worldwide. Teriparatide significantly reduces the risk
of venebral and nonvenebral fractures over 18
months. 1 Despite che clear efficacy of this agent,
there does not seem to be an early separation in

.

.

the incidence of norivenebral fractures becween
the TPTD- and placebo (PBO)-treated groups:
Kaplan-Meier incidence curves do not begin to
diverge until after 9 to 10 months of treatment. 1
This is important for patients with recent fractures, who are at very high risk for additional rractures,2·3 particularly during the first year arter
fracture .4" 12 Therefore, osteoanabolic agents
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with more rapid onset of action for the prevention
of nonvenebral fractures are needed.
Abaloparatide (ABL) is a peptide designed
by strategic insertion of residues into the
parathyroid hormone PIH-related peptide
amino-terminal fragment between resJdues 22
and 34. The resulting peptide is a selective activator of the PTH type 1 receptor signaling
pathway with the ability to produce anabolic
effecLS with modest stimulation of bone resorption compared with TPTD. 13 This ability seems
to be due to unique interactions with the PIH
type 1 receptor, in which lower-affinity binding
to the "resorptive" R0 configuration of the receptor (with maintained high-affinity binding to the
bone formation configuration of the receptor)
results in less calcium mobilization than PTH
or PTH-related peptide and a net greater
anabolic effect. 14· 15 Phase 2 study findings suggested that subcutaneously administered ABL
(ABL-SC) produces rapid bone mineral density
(BMD) increments in the lumbar spine (LS)
and at primartly cortical skeletal sites, including
the hip, that were significantly higher than those
produced by TPTD. 16 Phase 3 study results
from the ACTIVE trial (Abaloparatide Comparator Trial In Vertebral Endpoints) indicate that
ABL-SC treatment for 18 months reduced new
morphometric vertebral fractures by 86% and
nonvertebral fractures by 4 3%, with rapid separaLlon in nonvertebral fracture risk between the
ABL-SC and PBO groups. 17
Osteoanabolic treatment is most appropriate
for patients who have already experienced
osteoporosis-related fractures or who have very
low BMD or other risk factors. ln these patients,
subscantial quantitative and microstiuctural skeletal deficits are more likely to be improved or
reversed with anabolic therapy compared with
antiresorptive therapy. 18· 20 Treatment duration
with current anabolic thetapy is limited co 18
to 24 months, and skeletal improvements from
anabolic agems require subsequent antiresorptive therapy to be maintained; in the absence of
subsequent antiresorptive treatment, the BMD
benefits will gradually be Iost. 21 -2.3 In contrast,
in the presence of an antiresorptive treatment,
such as alendronate (ALN) or denosumab, after
TPTD treatment, bone mass benefits persist or
increase significantl)'.2 L'-4 · 26 Therefore, anabolic
therapy followed by transitioning to an antiresorptive agent seems to be an attractive treatment
strategy for patients with osteoporosis.
2

The present study, an extension trial of
ACTIVE (ACTlVExtend), was designed to
determine the efficacy and safety of 18 months
of daily ABL-SC compared with PBO, followed
by oral, open-label ALN for an additional 24
months for the treatment of women with postmenopausal osteoporosis. The main objectives
of this study were to compare the incidence of
new morphometric vertebral and nonvertebral
fractures in patients receiving sequential ABLSC followed by ALN (ABL-SC/ALN) compared
with sequential PBO followed by ALN (PBO/
ALN) in a preplanned interim analysis after 6
months of ALN. The objectives also included
evaluation of group differences in BMD and
safety.
METHODS
Study Design

In ACTIVE, postmenopausal women wilh
osteoporosis were randomized 1: 1: 1 to receive
blinded daily injections of ABL-SC 80 µg or
matching injections of PBO or open-label daily
injections of TPTD 20 µg for 18 months. 17
The PBO and ABL-SC arms were continued
on active treatment, ALN. to examine the
long-term safety of the use· of ABL-SC and to
allow the PBO-treated partlcipants to receive
an active osteoporosis treatment. In ACTIVExtend, eligible women who were previously
randomized to receive either blinded ABL-SC
or blinded PBO were invited to enter the
extension trial in which all participants were
treated with open-label ALN 70 mg orally
once per week for 24 months. Be.tween the
final ACTIVE visit and the initiation of
ACTIVExtend, there was a }-month period
dedicated to recruiting and consenting patients to ACTIVExtend. Two different baselines were used to describe study findings
depending on the type of analysis. The integrated ACTIVE and ACTIVExtend efficacy analyses used 25 months of data from month
0 of ACTIVE (baseline) through month 6 of
ACTIVEictend. For the safety analysis and
exploratory efficacy end points, month O of
ACTIVExtend (which was approximately 1
month after the month 18 visit in ACTIVE)
was used as baseline unless otherwise specified. This is a report of the results of the
6-month planned interim analysis (cutoff
date, June 2, 2015) of ACTIVExtend
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also be enrolled, even if they did not meet the
fracture criteria, if their LS or FN BMD T-score
was - 3.0 or less and greater than -5 .0.
Women in the blinded ABL-SC and blinded
PBO groups in ACTIVE who completed the
18-month end-of-treatment visit, were more
than 80% compliant with study medication
during ACTIVE, and, in the opinion of the investigators, were appropriate candidates for
treatment with ALN, were offered participation
in ACTIVExtend. Women were excluded if
they had experienced a treatment-related
serious adverse event (AE), had stopped taking
study medication, were noncompliant, or had
withdrawn from ACTIVE for any reason. The
end-of-treatment visit in ACTIVE served as
the first visit for ACTIVExtend. Of the 1243
women who completed the ABL-SC or PBO
arm of ACTIVE, 1139 (92%) were enrolled iri
ACTIVExtend beginning November 20, 2012.
Figure l shows the disposiLion of patients for
ACTIVExtend.

(momh 25). The study was conducted in
accordance with the ethical principles contained in the Declaration of Helsinki and is
in compliance with Good Clinical Practice
guidelines and all other applicable local regulatory and eLhical requirements.

Study Participants
The multicenter, multinational ACTIVE trial
enrolled 2463 postmenopausal women (aged
49-86 years) and compared 18 months of
ABL-SC with PBO and TPTD. Women 65 years
and younger who had previous radiographic
evidence of vertebral fracture at any time or
who had a nonvertebral fracture wiLhin 5 years
of study enrollment were eligible if they also
had a BMD I-score of -2.5 or less but greater
than -5.0 at the LS or femoral neck (FN).
Women older than 65 years who met these
fracture criteria could enroll if their LS or FN
BMD T-score was - 2 .0 or less and greater
than - 5.0. Women older than 65 years could

I

1243 Women completing ACTIVE

+
637 Patients received
placebo

I

I

+
606 Patients received

ABL-SC

56 Patients did noc enter ACTIVExtend

.
drug administration
. I study
Withdrew from ACTM
• 37 Were unwilling
4 Had >33 d from last

I
48 Patients did not enter ACTIVE,ctend

-

.,._

• 14 Other
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.• 293 Were
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administration
. 3 Were drug
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C
'C

581 Patients
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558 Patients
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(ITT)
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568 Patients
received placebo
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544 Patients
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Cl,

FIGURE 1. Disposition of patients in ACTJVExtend (extension trial of the Abaloparatide Comparator Trial
In Vertebral Endpoints [ACTIVED, The treatment groups are based on randomization in ACTIVE. The
populations sho'M'l are intention-to-treat (ITT) and patients with evaluable spinal radiographs in ACTlVE
, and at the 6-month ACTIVExtend visit (modified ITT [mlTT]). All the patients in ACTIVExtend received
alendronate. ABL-SC = subcutaneous abaloparatide.
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Randomization and Masking
Efficacy and safety were analyzed according lo
the ACTIVE double-blind randomized assignment to receive either ABL-SC or PBO. The
study personnel and participants remained
blinded to the inltial treatment group assignment in ACTIVE while patients were receiving
opeh-label ALN 70 mg weekly during the fim
6 months of therapy. All the participants
received supplements of elemental calcium
500 to l 000 mgld and vitamin D 400 to 800
JU based on the local standard of care.

Efficacy End Points
The primary end point was the percentage of
participants who sustained 1 or more new
morphometric vertebral fractures between the
baseline of ACTIVE and 6 months after the
iniliation of ALN in the ABL-SC/ALN group
vs the PBO/ALN group. An exploratory
outcome was the percentage of patients with
1 or more new morphometric vertebral fractures between the baseline of ACTIVExtend
(ie, the ACTIVE end-of-treatment 18-month
visit) and 6 months into the extension study.
Anteroposterior and lateral radiographs of
the lumbar and thoracic spine were obtained
for these analyses. The radiographs were
assessed by a radiologist (BioClinica-Synarc)
blinded to ACTIVE randomized treatment
assignment, and new morphometric vertebral
fractures were assessed according to the semiquantitative methods of Genant et al. 27 A second radiologist reviewed radiographs in which
an incident fracture h ad been identified° to
confirm the reading; if necessary, a third
assessment adjudicated the incident fracture.
Secondary end points included the incidence and time to first event for nonvertebral,
major osteoporocic, and clinical fracrures.
Nonvenebral fractures were defined as clinical
fractures associated with low trauma, such as
a fall from standing height or off of 1 step,
such as a curb. Such fractures exduded patho-

logic fractures and those of the

lOeS,

fingers,

skull, face, sternum, and patella (per US Food
an d Drug Administration guidance). Nonvertebral fractures were initially self-reported and
then adjudicated with confim1atory source documents, and treatmen1 assignments remained
blinded. Major osteoporotic fracrnres were
d efined as fractures of the clinical spine,
4

forearm, h ip, or shoulder, irrespective of the
level of trauma. Clinical fractures were defined
as all fractures that would cause a patient to
seek medical care, regardless oflevel of trauma.
Additional secondary end points included
percentage ch ange in LS, total hip (TH). and
FN BMD assessed from the baseline of ACTIVE
to 6 months of ACTIVExtend and, in a subset of
patients, changes in serum markers of bone
turnover (procollagen type I N-tenninal propeptide ls-PlNPI and carboxy-tenninal crosslinking telopeptide of type I collagen [s-CTX);
COBAS 411 robot, Roche Diagnostics GmbH).
The BMD was measured by dual-energy x-ray
absorptiometry using approved scanners
(Hologic or GE Healthcare l unar); for each patient, the same scanner was to be used for all
evaluations of BMD. If a scanner was changed
during the course of the study. adjustments
were made to calibrate differences between the
old and new scanner (BioClinica-Synarc).
Safety
The safety experience for ABL-SC, PBO, and
TPm over 18 months in ACTIVE was previously described elsewhere. 17 Safety evaluations included herein are those from the first
6 months of ACTlVExtend only and include
a physical examination, electrocardiogram,
and clinical laboratory tests after 6 months of
ALN, as well as monitoring and reporting of
AEs at each study visit {3 and 6 months). Patients were withdrawn from the study if they
had a confirmed substantial deterioration in
BMD (> 7% decrease from baseline of
ACTIVExtend at the LS, TH, or FN),
treatment-related sertous AEs, refusal of treatment, or the inability to complete the study
procedures or if lhey we.re lost to follow-up.
All treatment-emergent AEs were coded using
the Medical Dictionary for Regulatory Activities (MedDRA), version 17.1.
Statistical Analyses
The statistical analyses were specified in a statistical analysis plan that was finalized before
the unblinding of original treatment assignments and data analyses. Because ACTIVExtend is an extension study, no additional
formal sample size analysis was performed.
The primary and secondary end points were
analyzed with integrated data using the baseline data from ACTIVE. Safety and several

Mayo Clin Proc. • XXX 2016,- (a),1- 11 • httpd/dx.doi.orgll 0.1016/j.mayocp,2016.10.009
www.mayoc1inkproteedin9s.org

FLA 5.4.0 DTD • .IMCPJ529_proor • 30 November 2016 • 3:44 pm

ACTIVExrEND 6-MONTH INTERIM REPORT

:~.i~~

exploratory end points were analyzed using
·r~e1.t-Z
1..S,,Oem'ographi~
and-,Basellne~G~~ Ete~ Jl~1t:~f:i-,~h
endc
the baseline data from ACTIVExtend.
••, • .
,·· , :,d"
··J
, t.'II••
•,1J,,:4 1,l<'. '1t :.i,.,_ ~<)
•
r~l!,';'l l•
' .Popullit•.x.
on''• ' .! ·, r• "/(
•;,, ···""·'
"'-'~·
.v.i, ~'" it.J'c!· -~
-~ ,.._ · ' •" •
J; .. '' I ~1 ' ·~111~/. t-A"1..~ • • ..::,,;;
"l§lf ,.
Patients from ACTIVE who were not subPBO/AlN Group ABL-SC/ALN Group
sequently enrolled in ACTlVExtend were
Characteristic
(n=SB Ii'
(n=558l
excluded from the data analyses. All the effi... . - Agee
cacy analyses except those for vertebral fracMean (y), meari ± SD
68.5± 6.3
68.6±6,5
ture were based on an intention-to-treat
Group (No. {%D
(ITT) population including all patiems in
<65 y
114 (19.6)
106 (1 90)
ACTIVE who were enrolled in ACTIVE.xtend.
65 to <75 y
370 (63.7)
351 (62.9)
The population used for the analyses of ve.rte~75 y
97 (16.7)
IOI (1 9. 1)
bral fractures included patients in ACTIVE
Body mass index (mean ± SO)
24.96± 3,50
24.93±3:49
with evaluable spinal radiographs al baseline
Race/ethnicity (No: {%))
Asian
and 18 months who also had evaluable spinal
106 (18.2)
IOI (18.1)
Black
19 (3.4)
18 (3.1)
radiographs at the ACTJVExtend 6-month
·White
447
(76.9)
433
(77.6)
visit. The association between new morphoOther
race
10
(
1.
7
)
5
(0.9)
metTic vertebral fractures and the 2 treaLment
Hispanic or Latino
139 (23.9)
124 (22.2)
groups was assessed using a Fisher exact test.
Prevalent vertebral fracture {No. [%))
132 (22.Bl
121 (21.7)
Times lo first nonvertebral, major osteopoPrevious nonvertebral fracture (No. [%))
2B2 (48.5)
272 (48.7)
roric, and clinical fractures were analyzed
207 (37.1)
N_o hi~ory of fr~c:ure (No. ~]!
-23 1 -(39.8)
..
using the Kaplan-Meier method and were
·----·- ....
'ABL-SC
=
subcutaneous
abaloparatide;
ACTIVExtend
=
extension
tl'ial of the Abaloparatide
compared across groups using a log-rank
Cornp¥ator Tnal In Vertebral Endpolllts [ACTIVEl ALN ~ alendronate; PBO = placebo.
Lest. Cox proportional hazards regression was
"rrea1ment groups arc based on randomization in ACTIVE. BaseUne and demograpt1ic characused to calculate hazard ratios (HRs) and
teristic, are based on ACTIVE. baseline.
95% Cls. The percemage change in BMD for
'Age was calculated vom the date or ACTTVE ralldornitttion.
dBasccl on 580 palleot:s.
the LS, TH, and FN was analyzed using an
analysis of covariance model, with missing
data imputed based on the last observation
carried fo rward . Biochemical markers of well matched. At the baseline of ACTIVE, the
bone turnover were analyzed in the subset of mean age was 68.6 years, 22% of panicipants
patients who had this measurement in
had a prevalent vertebral fracture , 49% reACTIVE and had at least 1 measurement in
ported a history of nonvenebral fracture, and
ACTlVExtend. This was based on the ratio of 39% had no previous fracture before enrolling
lhe 6-month value in ACTIVExrend relative
in ACTlVE. There were no clinically meaningful differences in baseline characteristics belo baseline in ACTIVE using a log transfonnation to normalize the distribution and then tween the ACTIVExtend cohort and the full
using analysis of covariance. Safety was evaluACTIVE cohort. At the baseline of ACTIVEated in all intention-to-treat patients who
xtend, mean LS and TH BMD T-scores were
received at least 1 dose of ALN.
-2.11 and -1.63 in Lhe ABL-SC/ALN group
A hierarchical approach 28 using fixedand - 2.87 and -1.93 in the PB0/ALN group,
respectively, consistent with the gains in BMD
sequence testing was used to control the overall type I error rate at the 2-sided significance associated with ABL-SC treatment vs PB0 in
level of 5% for testing ABL-SC/ALN vs PBO/ the ACTIVE trtal.
ALN for the following end points: vertebral
fractures; TH, FN, and LS BMD; and nonverteFracture risk reduction
bral, clinical, and major osteoporotic fractu res.
Fracture results for vertebral and nonven ebral
Statistical tesling was performed sequentially
fractures are shown in Figur~ 2, A and B,
as long as statistical significance at the 5% level
respectively. During the 6.rst 6 momhs of
was attained at each step.
ACTIVExtend, there were 7 new morphometr ic vertebral fractures in the PB0/ALN
RESULTS
group and O in the ABL-SC/ALN group. New
Table 1 Hlustrates key demographic and basernorphometric vertebral fractures over 25
line characteristics for participants. Overall, months occurred in 4.4% of the PB0/ALN
the PBO/ALN and ABL-SOALN groups were
group vs 0.55% of the ABL-SC/ALN group,
0
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B
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l8 tn0
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IS mo

7

FIGURE 2. Risk reduction of fractures: incidence of new morphometric vertebral fractures (A) and Kaplan-Meier estimated event rates
, for nonvertebral (B), major osteoporotic (C}, and clinical (D) fractures from month Oto month 6 of ACTIVExtend (extension trial of
the Abaloparatide Comparator Trial In Vertebral Endpoints [ACTIVE]) and cumulatively from baseline of ACTIVE to month 6 of
ACTIVExtend (25 study months total). In ACTIVE. patients received 18 months of subcutaneous abaloparatide (ASL-SQ or placebo
(PBO): in ACTlVExtend, former ASL-SC and fonTier PBO patients all received alendronate (ALN) after a I -month recruitment
period. Data from t he I 8-month ACTIVE trial are presented for context. 17

1

.J

representing an 87% relative Iisk reduction for
new morphomettic vertebral fractures (relative
risk. 0.13; 95% CI , 0.04-0.4 1; P<.001). There
were 7 nonvertebral fractures during the first 6
months of ACTIVExtend in the PBO/ALN
group and 3 in the ABL-SC/ALN group. The
25-month Kaplan-Meier estimated rates were
5.6% vs 2. 7% in the groups, respectively,
representing a 52% risk reduction in the
incidence of nonvercebral fractures for the
ABL-SC/AlN group (HR, 0 .48; 95% CI, 0.260.89; log-rank P=.02). The initial separation
of incidence on the Kaplan-Meier curve during

ACTIVE continued into ACTIVExtend
(Figure 3A).
Major osteoporotic fractures and clinical
fractures are shown in Figure 2, C and D,
respectively. There were 4 inajor osteoporotic
fractures in the PBO/ALN group and 2 in the
ABL-SC/ALN group during the 6-month
extension period . The 25-month KaplanMeier estimated rates were 4.7% in the PBO/
ALN group vs 2.0% in the ABL-SC/ALN group

during the first 6 months of ACTIVExtend,
representing a 58% risk reduction for major
osteoporotic fractures in the ABL-SC/ALN
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FIGURE 3. Kaplan-Meier curves of time to first incident nonvertebral (A). major osteoporotic (B), and clinical (C) fracture from
ACTIVE (Abaloparatide Comparator Trial In Vertebral Endpoints) baseline through 6 months of ACTIVExtend (extension trial of
ACTIVE). ABL-SC

= subcutaneous abaloparatide; ALN = alendronate; HR= hazard ratio: PBO = placebo.

group (HR, 0.42; 95% Cl. 0.21-0.85; log-rank
P=.01). There was an early separation in the
incidence of major osteoporotic fracture in
the ABL-SC/ALN and PBO/ALN groups, with
continued divergence over time (Figure 3B).
There was also a prolonged time to first clinical fracture (Figure 3C) in the ABL-SC/ALN
group vs the PBO/ALN group through the
first 25 months, with a 45% reduction in
risk (HR, 0.55; 95% Cl, 0.33-0.92; log-rank
P=.02).

BMD. The BMD percemage changes from
ACTIVE baseline over 25 months are shown
in Figure 4. Average gains for the ABL-SC/
ALN group vs the PBO/ALN group were
12.8% vs 3.5% for LS, 5.5% vs 1.4% for TH,

and 4.5% vs 0.5% for FN (P<.001 group
differences for each site).
Serum bone markers
At the end of ACTIVE, in the ABL-SC group,
the mean concentrations of s-PINP and
s-CTX increased compared to baseline 94·.6%
and 19.6%, respectively. From the introduction of ALN at month 0 of ACTIVExtend to
month 6, mean concentrations of s-PINP
declined 54.2% in the ABL-SC/ALN and
PBO/ALN groups combined, and mean concentrations of s-CTX declined 63.9% in both
groups combined. There were no betweengroup differences in concentrations of either
marker after 6 months of AlN (cumulative
month 25; daca not shown).
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FIGURE 4. Changes in bone mineral density (BMD) over 2S months. Mean percentage change in lumbar spine (A), total hip (B), and
femoral neck (C) BMD from baseline of ACTIVE (Abaloparatide Comparator Trial In Vertebral Endpoints) to the 6-month visit of
ACTIVExtend (extension trial of ACTIVE) in the ACTIVExtend intention-to-treat population, using last observation carried forward.
ABL-SC = subcutaneous abaloparatide; ALN = alendronate; PBO = placebo.

Safety
Table 2 shows AEs during lhe first 6 months
of ACTIVExtend for the ABL-SC/ALN and
PBO/ALN groups. As expected, with all patients taking ALN during this extension study,
there were no differences belween groups. The
only treatment-emergent AE that occurred in
more than 4% of the population was
arthralgia, and the incidence was similar between groups. During the first 6 months of
ACTIVExtend, there were no repons ofhypercalcemia as an AE; there was 1 report of
"blood calcium increased" as a treatmentemergent AE in the ABL-SC/ALN group.

8

DISCUSSION
The ACTIVExtend study adds to findings from
the ACTIVE trial. In ACTIVE, 18 months of
ABL-SC treatment reduced new morphometric
vertebral fraclures by 86%, nonvenebral fractures by 43%, clinical fractures by 43%, and
major osteoporotic fractures by 70%. 17 The
study was extended 24 months by switching
the PBO and ABL-SC arms in ACTIVE to
ALN (ACTIVExtend). By the firsl 6 months
of ACTIVExtend, a 25-month sequential treatment with 18 months of ABL-SC, a I-month
interval to obtain consent, and 6 months of
ALN reduced the risk of new morphometric
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vertebral fractures by 87% and nonvertebral
fractures by 52% compared with the sequential administration of PBO followed by 6
months of ALN. A statistically significant risk
reduction in the ABL-SC/ALN group
compared with the PBO/ALN group was also
demonstrated for major osteoporotic fractures
and dinkal fractures. The BMD increases in
the ABL-SC/ALN group were 12.8%, 5.5%,
and 4.5% for the LS, TH, and FN, respectively.
There were no differences between groups at
the end of the 6-momh extension in bone
turnover markers and no differences in safety
end points during the extension study.
The use of ALN after ABL-SC administration in ACTIVExtend provides a formal assessmenl of a real-world therapeutic scenario for
patients \vith postmcnopausal osteoporosis.
Patients usually require antiresorptive treatment after anabolic therapy to preserve osteoanabolic benefits. The observation that there
were significantly fewer vertebral and nonvertebral fractures during 6 months of ALN
treatment in the group that was originally randomized to receive ABL-SC suggests there is a
persistent effect of ABL-SC on improving bone
strength. Findings from this study support
early anabolic therapy as a potential treatment
option for qualified postmenopausal women
with osteoporosis. Because mosc patients
with previous fraclUres or very low BMD
have structural and quantitative deficits in
skeletal integrity, anabolic treatment to repair
these defects is desirable. 29 -3 ' Furthermore,
the sequence of anabolic therapy followed by
antiresorptive therapy may have the greatest
chance of achieving increases in BMD and
reaching the goal of preventing fractures.
Attainment of BMD goals is likely to take
much longer or to fail for many patients
with
long-term
antiresorptive
therapy
alone ..1 2 · 34
There are still several unanswered questions about the potential use of treatment
with ABL-SC followed by antiresorptive therapy. One is whether a different antiresorptive
agent can be substituted for ALN and still
produce the therapeutic benefits shown in
ACTIVExtend. Based on experience with
TPTD followed by agents such as zoledronic
acid and denosumab, it is probable that these
antiresorptive agents would be at least as likely
as ALN to preserve the osteoanabolic benefits
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'ASL-SC = subqJtaneous abaloparatide; ACTlVExtend = extension trial of the Abalopara1ide
Comparator Trial In Vertebral Endpoints (ACTIVE); AE = adverse event AlN = al_endronate;
PSO ~ placebo; TEAE "' treatment-emergem adve,;e event
"Treatment groups are based Oil ·randomization in ACTIVE. The populillion includes all pa1ienu
enrolled in ACTIVExtend who received I or mon!; doses or AlN.
'lndudes AEs that either started on or after ACTIVExtend visit I or were ongoing at ACTIVExtend
visit I.

of ABL-SC. 26 •35 Second, will the benefits of
ABL-SC therapy be maintained through a full
2 years of subsequent antiresorptive treatment? We will determine the answers to this
question at the end of ACTIVExtend, when
all the participants will have completed a full
24-month course of ALN after the original
18 months o[ ABL-SC or PBO. Third, is il
possible to use ABL-SC after previous antiresorptive therapy rather than as first-line treatment and obtain similar benefits? This needs
to be addressed in a separate study; BMD
increments with TPTD after antiresorptive
treatment are not as high, particularly in the
hip region, as they are when TPTD is used
as first-line treatment. 36 And fourth, can the
findings from ACTIVE and ACTIVExtend
apply to other populations? This trial enrolled
only postmenopausal women with osteoporosis, and the results cannot be extrapolated
to other populations, such as men, premenopausal women, or patients with specific
causes of bone loss, such as those who have
received organ transplants or glucoconicoid
therapy.

CONCLUSION
The sequence of ABL-SC followed by 6
months of ALN improved BMD and reduced
fracture risk throughout the skeleton and is
likely to be a highly effective treatment option
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