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Effect of 2 mg Versus 4 mg of Intravenous Zoledronic Acid on Bone
Mineral Density at the Lumbar Spine in Indian Postmenopausal
Women with Osteoporosis: A Double-blind Parallel-arm Randomized
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& Objective: The primary purpose was to compare the effect of 2 mg and 4 mg
é of intravenous zoledronic acid (ZA) on change in the lumbar spine (LS) bone
7 mineral density (BMD) at the end of 1 year in postmenopausal women with
jﬂ“ osteoporosis. The secondary objectives were changes in BMD at the total hip

and femoral neck, change in bone turnover markers (BTMs), and the incidence
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of new fractures. Methods: This was a double-blind, parallel-arm, randomized
control trial with an allocation ratio of 1:1 done in 70 postmenopausal women
with osteoporosis. Findings: The mean (+standard deviation) percentage increase
in LS BMD at the end of 1 year was 4.86% + 3.05% and 5.35% =+ 3.73% in the

2 mg and 4 mg group, respectively. The dose of 2 mg ZA proved to be inferior
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to 4 mg with a noninferiority margin of 0.5%. There was no difference in BMD
change at hip and BTMs between the two groups at the end of 1 year. Only one
patient in 4 mg group developed two new vertebral fractures during a 12-month
follow-up. Acute-phase reactions were the most common (43%) side-effects noted
without any difference between the two groups (P = 0.63). Conclusion: This study
failed to show the noninferiority of 2 mg ZA compared to 4 mg ZA for change in
LS BMD at the end of 1 year.
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INTRODUCTION

steoporosis is a skeletal disease associated with the

low bone mass and distortion of the bone tissue’s
microarchitecture.l'! As it is usually asymptomatic, it is
considered a “silent disease” until the fractures occur. In
nine industrialized countries (United States of America,
Canada, five European countries, Japan, and Australia),
country-specific osteoporosis prevalence at hip/spine
ranges from 9% to 38% for women and 1%-8% for
men.? Tt is estimated that 50 million people in India
were either osteoporotic or osteopenic in 2013.B! The
majority of osteoporosis patients are postmenopausal
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women. Menopause is associated with an imbalance in
the bone remodeling process, with resorption exceeding
formation, resulting in osteoporosis.y The prevalence
of osteoporosis among Indian postmenopausal women
varies from 42.5% to 62% in different studies.r!

Bisphosphonates are effective agents for the management
of postmenopausal osteoporosis. Currently, zoledronic
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acid (ZA) is used in a dose of 5 mg intravenous (IV)
infusion once a year.” This is based on the findings
from HORIZON PFT (Health Outcomes and Reduced
Incidence with ZA Once-Yearly Pivotal Fracture Trial),
which showed that ZA 5 mg once in a year reduced both
vertebral and nonvertebral fractures with improvement
in bone mineral density (BMD) and bone metabolism
markers as compared to placebo.l®! However, both 4 mg
and 5 mg dose of ZA are used once in a year to treat
postmenopausal osteoporosis in India, depending on the
availability. Few studies have shown that lower doses of
ZA (1 mg, 2 mg, and 2.5 mg) generate similar spine and
hip BMD levels as with standard doses of ZA (4 mg and
5 mg) in postmenopausal patients with osteopenia.l”®]
However, none of the studies have used a lower dose
of ZA to evaluate its effect on BMD in patients with
postmenopausal osteoporosis. India is a resource-limited
country, and most patients pay out of their pocket for
treatment as health insurance coverage is minimal. This
is also applicable to most of the countries in the world.
It is a fundamental tenet of medicine to administer the
least treatment necessary to produce the desired result.
Such an approach is cost-effective and also is expected
to have lesser side effects.”!

Currently, there is a dearth of studies comparing the
efficacy of either 4 mg or 5 mg ZA with lower doses
in postmenopausal osteoporotic patients. ZA is available
as a 4 mg dose in our hospital. Hence, this randomized
control trial (RCT) was conducted to study the
comparative efficacy of two different dosing regimens of
IV ZA, ie., 2 mg and 4 mg, on change in the lumbar
spine (LS) BMD at the end of 1 year in postmenopausal
women with osteoporosis.

METHODS
This study was conducted in the Endocrinology
department of an academic research institute in

India from June 2017 to December 2018 and was a
double-blind, parallel-arm RCT with an allocation
ratio of 1:1. The Clinical Trials Registry-India (CTRI)
registration (CTRI/2017/05/008696) for this study was
done prospectively on May 20, 2017.

The primary objective was to compare the effect of 2 mg
and 4 mg of IV ZA on change in LS BMD at the end of
1 year in postmenopausal women with osteoporosis. The
secondary objectives were to study its effect on BMD
change at the total hip (TH) and femoral neck (FN),
bone turnover markers (BTMs), and the incidence of
new fractures at 1 year. Osteoporosis was defined as a
BMD T-score of — 2.5 or less at the LS (L1-L4), FN, or
TH with/without fractures.!"]

The needed sample size was estimated by nMaster
software considering a non-inferiority margin of
0.5%,® an alpha error of 2.5%, and an allocation ratio
of 1:1. Taking standard deviation (SD) as 0.7%?® and
assuming a dropout rate of 10%, at least 35 patients per
treatment group were required to give 80% power. The
noninferiority margin of 0.5% was decided based on
findings from the study by Grey et al., where the mean
(95% confidence interval [CI]) increase in LS BMD in
5 mg IV ZA versus placebo was 3.6% (2.3%—-4.9%) at
12 months in postmenopausal women with osteopenia.
B As 25% of the lower margin of CI is 0.57% and 4
mg ZA was used instead of 5 mg ZA in the standard
arm in our study, the noninferiority margin of 0.5% was
considered for the sample size calculation. Similarly, a
noninferiority margin of 0.7% as a change in LS BMD
at 12 months was taken in a trial comparing 5 mg IV
ZA and risedronate in the prevention and treatment
of glucocorticoid-induced osteoporosis among adult
patients.'” Consecutive osteoporotic women aged
between 50 and 80 years who were postmenopausal
for at least 5 years were recruited to the study. Patients
with the evidence of secondary osteoporosis, chronic
kidney disease, chronic liver disease, chronic infection,
cancer, low serum 25-OH Vitamin D level, and usage
of medications known to affect the skeleton, including
anti-osteoporosis drugs, for example, bisphosphonates,
teriparatide, calcitonin, hormone replacement therapy
were excluded from this study.

Patients were randomized to two arms after obtaining
the Institute Ethics Committee approval. This study was
performed in line with the principles of the Declaration
of Helsinki. Randomization was done by block
randomization with variable block sizes using standard
software by an independent research scholar who was
not attached to this study. The primary investigator did
intervention allocation after obtaining written informed
consent from the eligible participants. The allocation
sequence was concealed in sequentially numbered,
opaque, and sealed envelopes. This being a double-blind
study, neither the patient nor the primary investigator
was aware of the intervention being given to the patient.
The ZA infusion was provided by the two independent
nursing staff not attached to the study (one prepared the
ZA solution, and the other administered it).

Patients in Group 1 and Group 2 received a single
IV infusion of 2 mg and 4 mg ZA in 100 ml of
normal saline over 30 min, respectively. A baseline
electrocardiogram was done for all patients before the
infusion of ZA in the Endocrinology ward. Patients were
monitored for the postinfusion adverse effects. Patients
were advised to report if they developed palpitations,
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carpopedal spasms, oliguria, or any allergic reaction
after infusion. In addition to ZA, all patients in both
groups received oral daily calcium (1000 mg) and
Vitamin D (500 IU/day).

At baseline, detailed history including age, smoking,
alcohol intake, and years since menopause was taken.
Physical ~ examination, including anthropometric
evaluation, was done in the endocrinology outpatient
department. Baseline laboratory investigations included
fasting serum calcium along with albumin, phosphorus,
alkaline phosphatase (ALP), creatinine, 25(OH) D,
plasma intact parathyroid hormone (iPTH), and BTMs.['!
These investigations were repeated at 6 and 12 months
except for serum 25(OH) D and plasma iPTH, which
were repeated only at 12 months. Venous blood samples
were collected in the early morning after an overnight
fast. All parameters except BTMs were processed on
the same day. For BTMs, samples were centrifuged,
and plasma was separated and stored at —80°C. Stored
plasma samples were batch analyzed at the end of the
study.

Biochemical parameters, including calcium, phosphorus,
albumin, ALP, and creatinine, were measured using an
AUS5800 analyzer (Beckman Coulter, CA, USA). Both
serum 25(0OH) D and plasma iPTH were measured
by chemiluminometric technology (ADVIA Centaur
XP Immunoassay System, Siemens Healthcare
Global, USA). The range of the detection of serum
25(OH) D was 4.2-150 ng/ml (10.5-375 nmol/L).
The within-run and total coefficient of variation (CV)
of this assay were 7.0% and 11.1%, respectively.
The range of the detection of plasma iPTH was
4.6-2200 pg/ml (0.488-233 pmol/L). The within-run and
total CV of this assay were 8.0% and 10.0%, respectively.

The BTMs like plasma C-terminal telopeptide of
type I collagen (B-CTX) and procollagen type I
N-terminal propeptide (PINP) were measured by
electrochemiluminescence  immunoassay (Cobas ¢
411 immunoanalyzer, Roche diagnostics GmbH,
Mannheim, Germany). The range of detection of
B-CTX was 0.010-6.00 ng/ml. The intra-assay
and inter-assay CV for its values between 0.03
and 0.5 ng/ml were <10% and for values between
0.5 and 5 ng/ml were <3% and <6%, respectively. The
range of detection of PINP was 5-1200 ng/ml. The
intra-assay and inter-assay CV for its values <50 ng/ml
were <5% and <7%, respectively, and for values between
50 and 500 ng/ml were <4% and <5%, respectively.

Patients were screened for prevalent vertebral fracture
(VF) by x-rays of the thoracic and LS. Lateral and
AP radiographs of the thoracic and LS (T4-L4) were

obtained using the same X-ray machine at 6 months,
12 months, or if the patient complained of back pain
suggestive of VF. Radiographs were assessed using
Genant grading scale'” by the same radiologist at
all-time points: Grade 0: Normal un-fractured vertebrae;
grade 1: 20%-25% reduction in any (anterior, middle,
and/or posterior) height; grade 2: 25%-40% reduction
in any height and grade 3: If the reduction was >40%.
Patients were considered to have an incident VF if there
was an increase of at least one grade in a vertebra with
grade 0, 1, or 2 fracture.

The BMD (in g/cm?) of LS (L1-L4), nondominant
FN, and TH were measured at baseline, 6 months,
and at 12 months wusing dual-energy X-ray
absorptiometry (DXA) (Discovery Wi System, Hologic,
Bedford, MA, USA). An expert radiologist reviewed the
x-rays of the thoracic and LS to ensure that at least two
contiguous vertebrae in the region L1-L4 were normal
or mild deformity as per Genant grading scale before
DXA scan.'”! An experienced technician performed BMD
measurements at all time-points. The same technician
carried out measures for the entire study period. The
quality control for the machine was performed with
daily phantom scans for LS. The data from calibration
and phantom scans were plotted and reviewed. The
least significant change (LSC) was calculated for
the technologist. Our technologist’s in vivo precision
assessment was done by measuring 15 patients three times
in accordance with the International Society for Clinical
Densitometry (ISCD) guidelines.['¥! After each scan, the
patient was repositioned. These values were entered in
the online LSC calculator, and LSC was determined at the
95% CI. The LSC for LS, FN, and TH were 0.01, 0.035,
and 0.012 g/cm?, respectively, in our study.

The study was analyzed following perprotocol analysis.
Continuous variables were represented as mean + SD
or median with inter-quartile range, depending on
the wvariable’s distribution. Categorical variables
were expressed as a percentage and were analyzed
using Chi-squared test. The normality of the data was
assessed using appropriate tests. Paired #-test and
Wilcoxon signed-rank test were used for intra-group
comparison (baseline and 12 months) for parametric
and nonparametric data. Independent Student’s #-test
and Mann—Whitney U test were done to compare two
independent groups based on the normality. P < 0.05 was
considered significant. Statistical analysis was performed
using the Statistical Package for the Social Sciences
version 19 (IBM Corp., Armonk, NY, USA). The
noninferiority analysis was performed using Number
Cruncher Statistical Software version 12 (NCSS, LLC,
Kaysville, Utah, USA).
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RESuULTS

A total of 70 patients (35 in each group) were
recruited in this study [Figure 1]. At the end
of 12 months, 64 patients (31 in group 1 and
33 in group 2) completed the study. Four from
Group 1 and two from Group 2 were lost to follow-up.
Out of 70 patients, 67 (96%) had osteoporosis at LS,
whereas osteoporosis at FN and TH was present in
21 (30%) and 14 (20%) patients, respectively. There was
no difference between the two groups with respect to the
baseline characteristics [Table 1]. However, TH-BMD
tended (P = 0.06) to be higher in patients receiving
2 mg ZA. None of our patients had a history of smoking
or alcohol intake. Euthyroidism was ensured for all
hypothyroid patients during the study period.

The BMD at both LS and FN increased
significantly at 12 months from baseline in both
groups [Supplemental Table 1]. However, the change
in FN BMD and TH BMD were less than LSC in
our study. The mean percentage increase in BMD
at LS in the 2 mg group from baseline to the end
of 12 months was 4.86% =+ 3.06%, whereas for
the 4 mg group was 5.35% + 3.73%, as shown in
Table 2. The mean difference between two groups was

0.49% (95% CI: —1.2% to + 2.2%). This result suggests
that the mean difference in LS BMD increments between
two groups at 1 year is not >2.2%. As the 95% upper
CI limit was above the inferiority margin of 0.5%, the
null hypothesis of inferiority was accepted, and the dose
of 2 mg ZA proved to be inferior to 4 mg (P = 0.50).
Most of the LS-BMD improvement occurred in the first
6 months after the treatment [Figure 2a].

Both (-CTX and PINP demonstrated a reduction
at 12 months from the baseline in both groups. The
nadir level of both markers was recorded at 6-month,
following a mild rise in the levels [Figure 2b and c].
However, both markers were >50% below their baseline
values at 12 months, demonstrating the durability of
response without differences in both groups. Fasting
serum calcium profile, renal function test, serum 25(OH)
D, and plasma iPTH were within the normal range
throughout the study in both groups.

Two patients in Group 1 and five patients in
Group 2 had nine VFs at baseline. Out of nine VFs,
one was grade 1, five were grade 2, and three were
grade 3. One patient in Group 2 developed two new
VFs (grade 1 fracture in T1l and grade 2 fracture in
L2 vertebra) at 12-month follow-up. There was no

( Enrollment ]

Postmenopausal women with
osteoporosis were assessed for
eligibility (n= 148)

Excluded (n=78)
+ Not meeting inclusion criteria (n= 58 )

v

+ Other reasons (n=20)

Randomized (n=70)

b

Allocation
Allocated to group 1 (zoledronic acid = 2 mg) Allocated to group 2 (zoledronic acid = 4 mg)
(n= 35) (n=35)
+ Received allocated intervention (n= 35) + Received allocated intervention (n= 35)
l [ Follow-Up ] l

Lost to follow-up (n= 4); Reasons: Moved away
(n= 2), not interested to continue further Rx (n= 2)

Lost to follow-up (n= 2); Reason: Change of
hospital (n= 2)

I

Analysis ] l

Analysed at 12 months (n= 31)

+ Excluded from analysis (lost to follow up) (n=4)

Figure 1: CONSORT flow diagram for the study

Analysed at 12 months (n=33)
+ Excluded from analysis (lost to follow up) (n=2)
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Figure 2: (a) Effect of various doses of zoledronic acid on the percentage change in lumbar spine bone mineral density over 1 year (data is depicted as
mean =+ standard deviation). (b) Effect of various doses of zoledronic acid on plasma C-terminal telopeptide of type I collagen (3-CTX) over 1 year (data
is depicted as median with inter-quartile range). (c) Effect of various doses of zoledronic acid on plasma procollagen type I N-terminal propeptide
(PINP) over 1 year (data is depicted as median with inter-quartile range). The plasma 3-CTX and PINP were lower at 6 months and 12 months
compared to baseline in both groups (P < 0.001)

Table 1: Baseline characteristics of the study groups

Parameters* 2 mg group (n=35) 4 mg group (n=35) P

Age (years) 58 (55-63) 58 (56-64) 0.74
Years since menopause 12 (7-15) 15 (7-17) 0.37
DM, n (%) 9(25.7) 9 (25.7) 1.00
HTN, n (%) 15 (42.9) 10 (28.6) 0.21
Hypothyroidism, 7 (%) 10 (28.6) 10 (28.6) 1.00
BMI (kg/m?) 24.6 (22.1-26.6) 22 (19.2-26.5) 0.12
Serum creatinine (mg/dl) 0.8 (0.7-0.9) 0.88 (0.8-0.97) 0.07
Serum calcium (mg/dl) 9.05+0.59 9.14+0.54 0.51
Serum phosphorus (mg/dl) 3.64+0.53 3.73+0.47 0.44
Serum alkaline phosphatase (IU/L) 234+56.94 239.1£69.79 0.73
Serum 25(OH) D (ng/ml) 24.8 (20.1-34) 27.73 (20.99-38.06) 0.56
Plasma iPTH (pg/ml) 47.76+19.5 45.56+16.44 0.61
Plasma B-CTX (ng/ml) 0.663+0.277 0.68+0.342 0.82
Plasma PINP (ng/ml) 66.15 (54.55-84.87) 71.65 (42.9-87.66) 0.95
LS-BMD (g/cm?) 0.707+0.060 0.705+0.067 0.87
FN-BMD (g/cm?) 0.6 (0.58-0.67) 0.6 (0.56-0.66) 0.29
TH-BMD (g/cm?) 0.736+0.069 0.700+0.089 0.06

*The continuous variables are presented as mean+=SD or median with IQR. SD=Standard deviation, BMI=Body mass index, DM=Diabetes
mellitus, HTN=Hypertension, 25(OH) D=25-hydroxy Vitamin D, iPTH=Intact parathyroid hormone, -CTX=C-terminal telopeptide

of type I collagen, PINP=Procollagen type I N-terminal propeptide, BMD=Bone mineral density, LS-BMD=Lumbar spine-BMD,
FN-BMD=Femoral neck-BMD, TH-BMD=Total hip-BMD, IQR=Inter-quartile range

deterioration (i.e., increase in grading) of any prevalent  Acute-phase reactions (APR) were the most common

fracture (grade 1 or 2) during the study period in either  adverse effect noted in our study participants in 3 days
group. of the drug administration. A total of 30 (43%) patients
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Table 2: Comparison of percentage changes in various parameters at 12 months from baseline

Parameters* 2 mg (n=31) 4 mg (n=33) P

Percentage change in LS-BMD 4.86+3.05 5.3543.73 0.50"
Percentage change in FN-BMD 2.09 (-0.81-2.90) 1.17 (-0.69-3.70) 0.90
Percentage change in TH-BMD 1.55 (—1.08-3.71) 1.43 (—1.27-3.76) 0.73
Percentage change in plasma 3-CTX 56.49 (37.05-66.5) 56.80 (41.9-67.9) 0.78
Percentage change in plasma PINP 51.14 (29.02-57.14) 51.73 (34.07-62.98) 0.76

*The data are presented as mean+SD or median with IQR, "P-value of the noninferiority test. BMD=Bone mineral density,
LS-BMD=Lumbar spine-BMD, FN-BMD=Femoral neck-BMD, TH-BMD=Total hip-BMD, -CTX=C-terminal telopeptide of type I
collagen, PINP=Procollagen type I N-terminal propeptide, SD=Standard deviation, IQR=Inter-quartile range

developed APR in our study [Supplemental Table 2].
Pyrexia was seen in 24%, whereas flu-like illness was
seen in 13% of the participants. Patients developing APR
were treated symptomatically with tablet paracetamol.
There was no difference in the occurrence of adverse
events between the two groups (P = 0.63). None of
our patients developed any significant adverse effects
such as deterioration in renal function, atrial fibrillation,
symptomatic hypocalcemia, or ocular inflammation.

DI1SCUSSION

Our study was conducted to elucidate the effects of
different doses of ZA in postmenopausal women with
osteoporosis. The 2 mg ZA proved to be inferior to the
4 mg with respect to LS BMD change at 12 months by
noninferiority analysis. In 2002, Reid et al. compared
the effect of various doses of ZA ranging from 1 mg
to 4 mg/year on BMD in postmenopausal women
with osteopenia (T-score <-2.0)." At the end of
12 months, the increase in LS-BMD ranged from
4.3%-5.1% in all ZA groups compared to placebo. In
2012, Grey et al. demonstrated the improvement of
4% and 3.6% in LS-BMD at 12 months with 2.5 mg
and 5 mg ZA, respectively, compared with placebo
in postmenopausal women with osteopenia (T-score
between-1.0 to-2.5).®1 In our study, the mean increase
in LS-BMD was 4.86% in 2 mg group compared to
5.35% in 4 mg group at the end of the 12 months. The
improvement in both groups was highly significant when
compared to baseline. However, when the analysis was
performed using a noninferiority margin of 0.5%, 2 mg
proved to be inferior compared to 4 mg in improving
LS-BMD at 12 months. Our study reinforces the use
of a conventional dose of ZA (4 mg) instead of a low
dose (2 mg) in postmenopausal osteoporotic patients.
As 2 mg ZA was inferior to 4 mg ZA, we could not
continue 2 mg arm beyond 12 months due to ethical
reasons.

In our study, the rise in BMD at LS in both groups was
more than the change in BMD at FN and TH. This can
be explained by the baseline difference in osteoporosis
at various sites in our subjects. It is a known fact that

the rise in BMD is larger in patients with lower baseline
BMD.!"* Only 21 of our patients had osteoporosis at FN,
and 14 had osteoporosis at TH, whereas osteoporosis
at LS was present in 67 patients. As almost all of our
patients had osteoporosis at LS, the BMD improvement
was more significant at LS than hip. Trabecular to the
cortical bone ratio in vertebral body is 75:25, whereas,
in FN, it is around 30:70.1'5] The trabecular bone is the
more metabolically active compartment of the bone,
and cortical bone with a low surface-to-volume ratio
undergoes slower remodeling than the trabecular bone.!®!
This may be another reason why the BMD change at the
spine responded better than that of the hip.

The BTMs decreased significantly in both groups in
this study. Various studies have shown reductions
ranging from 50% to 60% in CTX and PINP levels at
12 months.!*® Reid ef al., in their study on variable doses
of ZA, demonstrated a 49%—52% reduction in CTX levels
at 12 months.!”? There was evidence of dose-dependency
in the effect of ZA on both B-CTX and PINP in
the study by Grey et al®® Serum B-CTX decreased
by 68% in 2.5 mg and 73% in the 5 mg ZA group
compared to placebo.® Similarly, serum PINP showed
a reduction of 58% in 2.5 mg and 64% in the 5 mg ZA
group compared to placebo.®! In HORIZON PFT, CTX
decreased by 59%, and P1NP reduced by 58% at the end
of 12 months.®! Although there was a mild increase in
BTMs in both groups from 6 to 12 months in our study,
the markers were still >50% below their baseline values
at 12 months [Figure 2b and c].

APR was noted in 30 (43%) of our participants. The
incidence of adverse effects in our study is comparable
to that seen in other studies.[*”*!17-181 APR is characterized
by transient fever with myalgias, arthralgias,
headaches, and flu-like symptoms. This is due to
pro-inflammatory cytokine production by peripheral
blood yd T-cells.l”! Pretreatment with histamine receptor
antagonists or antipyretics can reduce the incidence
and severity of symptoms among susceptible patients.
Occasionally, corticosteroids are of benefit. All of our
patients with APR responded to antipyretics.
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The major strength of our study is its double-blind,
randomized control, noninferiority design. Ours is also
the first study to analyze the effects of variable doses of
ZA in postmenopausal osteoporotic patients. However, it
also has few limitations. We measured BTMs 6 monthly
due to the limited availability of resources. More
frequent measurement of these parameters could have
elucidated the trend in a better way as BTMs reach nadir
between 1 and 3 months after ZA administration.!"
Short duration of follow-up is another limitation of this
study as 1 year is not adequate enough to comment on
the long-term trend of BMD and fracture outcomes. As
the study was done in Indian postmenopausal women,
the findings may not be applicable to other population.

In conclusion, this study failed to show the noninferiority
of 2 mg ZA compared to 4 mg ZA with respect to
change in LS BMD at the end of 1 year. These findings
reinforce the use of a conventional dose of ZA (4 mg) in
postmenopausal osteoporotic patients.
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Supplemental Tables

Supplemental Table 1: The changes in various parameters at 12 months in both groups

Parameters* 2 mg group at 2 mg group at 12 P (2 mg 4 mg group at 4 mg group at 12 P (4 mg
baseline (n=31) months (7=31) group), (0 baseline (n=33) months (7n=33) group) (0
months vs. months vs.
12 months) 12 months)
LS-BMD (g/cm?) 0.714+0.052 0.749+0.058 <0.001 0.708+0.068 0.745+0.070 <0.001
FN-BMD (g/cm?) 0.600 (0.582-0.670) 0.612 (0.593-0.674) 0.04 0.598+0.074 0.606+0.070 0.03
TH-BMD (g/cm?) 0.739+0.073 0.748+0.083 0.06 0.707+0.085 0.714+0.083 0.15

Plasma B-CTX (ng/ml) 0.634 (0.497-0.884) 0.266 (0.194-0.421)  <0.001 0.605 (0.426-0.894) 0.278 (0.213-0.349)  <0.001
Plasma PINP (ng/ml) 64.57 (54.4-85.4)  34.11 (26.18-41.23)  <0.001 71.65 (42.64-89)  28.95 (24.35-44.7) <0.001
*The data are presented as mean=SD or median with IQR. BMD=Bone mineral density, LS-BMD=Lumbar spine-BMD,
FN-BMD=Femoral neck-BMD, TH-BMD=Total hip-BMD, B-CTX=C-terminal telopeptide of type I collagen, PINP=Procollagen type I
N-terminal propeptide, SD=Standard deviation, IQR=Inter-quartile range

Supplemental Table 2: Incidence of adverse effects in

both groups
Symptoms 2 mg (n=35) 4 mg (n=35) P
Pyrexia 8 9 0.63
Myalgia 3 1
Flu-like illness 5 4

Total, 1 (%) 16 (46) 14 (40)




