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Study investigators

The non-author investigators who participated in the study included: Argentina: Andres
Alvarisqueta, Zulema Man, Oscar Pera, Elena Salerni, Maria Tamborenea, Maria Ulla, Eduardo
Kerzberg; Australia: Chris White, Geoff Nicholson; Austria: Heinrich Resch; Belgium: Frank Raeman,
Jean-Pierre Devogelaer, Luc De Clercq, Piet Geusens, Jan Remans, Yves Boutsen, Marc De
Meulemeester, Jean Body; Brazil: Vera Szejnfeld, Marise Castro, Victoria Borba, Joao Borges; Czech
Republic: Jan Stepan, Petr Kasalicky, Irena Kucerova, Vit Zikan, Vaclav Vyskocil, Dusan Vavros;
Denmark: Peter Schwarz, Lars Hyldstrup, Peter Laurberg; Finland: Matti Valimaki, Jorma Salmi, Lasse
Makinen; Germany: Helmut Minne, Rene Martz, Peter Kann, Manfred Hartard, Ruediger Moericke,
Johannes Hensen, Johann Ringe, Reiner Kurthen, Friederike Thomasius, Hans-Christian Kasperk,
Peter Schneider, Peter Kaps, Bernd Ortloff, Isolde Frieling; Hungary: Peter Keszthelyi, Miklos
Szendroi, Peter Suranyi, lldiko Rapolthy, Edit Drecher, Peter Somogyi; Iceland: Bjorn Gudbjornsson;
Italy: Ranuccio Nuti, Gerolamo Bianchi, Silvano Adami; Norway: Johan Halse, Arne Hgiseth, Olav
Bjgrneboe, Hans Olav Hgivik, Sigbjorn Elle, Unni Syversen, Erik @fjord; Poland: Andrzej Sawicki, Jerzy
Supronik; Portugal: Eugénia Simdes, Lucia Costa; Romania: Catalin Codreanu, Ruxandra Maria
lonescu, Horatiu Dorin Bolosiu, Adrian Sarbu; Russia: Ludmila Suplotova, Olga Lesnyak, Olga Ershova,
Sergey Mazurenko, Liudmila Rozhinskaya, Andrey Pikhlak, Svetlana Rodionova, Eugeny Zotkin;
Slovakia (Slovak Republic): Pavol Masaryk, Juraj Payer, Emoke Stenova, Zlata Kmecova, Peter
Vanuga, Sona Tomkova; South Africa: Graham Ellis, Stephen Hough; Spain: Jesus Gonzalez Macias,
Manuel Mufoz, Manuel Rodriguez Perez, Eugenio Chamizo, Jordi Farrerons, Pilar Peris, Marta
Larrosa, Ampar Cuxart, Manuel Quesada, Ramon Perez Cano; Sweden: Magnus Karlsson, Karl-Goran
Thorngren, Osten Ljunggren, Maria Saaf, Ulrica Bergstrom, Johan Lofgren, Ingrid Bergstrom;
Switzerland: Olivier Lamy, Daniel Uebelhart, Paul Hasler, Claude Merlin, Marius Kraenzlin, Robert
Theiler, Diana Frey; United Kingdom: David Reid, Alistair McLellan, Paul Ryan, David Hosking, Amjad

Raja, William Fraser.



Overall responsibilities of the data monitoring committee (DMC)
The DMC periodically reviewed the safety data of the trial for unexpected large differences or

toxicity between the treatment groups.
The DMC functioned independently of all other individuals associated with the conduct of this trial,
including investigators, and the sponsor. It was responsible for assuring the safety of the trial
participants and that the trial was being conducted with high scientific and ethical standards. The
DMC was responsible for assessing the safety data as defined by the study protocol during the trial,
for monitoring the overall conduct of the trial on a periodic basis, and for making recommendations
to the sponsor on actions including:
¢ Discontinuation of the trial (with provisions for orderly discontinuation in accordance with
good clinical practice)
e Suggestion of modifications to the trial protocol; modifications may include, but were not
limited to: changes in inclusion/exclusion criteria, frequency of visits for safety monitoring,
alterations in trial procedures or trial conduct

e Continuation of the trial according to the protocol and relevant amendments



Figure S1: Percentage change from baseline in (A) total hip and (B) femoral neck BMD, and (C) BSAP in a subset of patients over time
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*p<0.05 vs. placebo;***, p<0.001 vs. placebo;, p<0.05 vs. baseline.

Months in boxes indicate times when zoledronic acid or placebo were
administered.

Error bars are standard error of the mean.

For Figure C, values shown are based on unadjusted mean percentage
changes.

BMD, bone mineral density; BSAP, bone-specific alkaline phosphatase.



Table S1: Baseline (I) bone mineral density (BMD) and (1) bone turnover markers (BTMs) in patients in the
zoledronic acid and the placebo group, stratified by total testosterone levels using (a) 350 ng/dL or (b) 230

ng/dL threshold

(1) Baseline BMD levels
(a) In patients with total testosterone >350 or <350 ng/dL

Zoledronic acid Placebo

Total Total
Total testosterone Total testosterone
testosterone >350 ng/dL, testosterone >350 ng/dL,

BMD, g/cm’ <350 ng/dL, n=9 n=55 <350 ng/dL, n=15 n=50
Total hip, mean (SE) 0.874 (0.034) 0.815 (0.014) 0.818 (0.029) 0.819 (0.015)
Femoral neck, mean (SE) 0.699 (0.043) 0.680 (0.013) 0.673 (0.030) 0.689 (0.015)
Lumbar spine, mean (SE) 0.872 (0.038)* 0.823 (0.012) 0.855 (0.043)* 0.836 (0.014)+

(b) In patients with total testosterone >230 or <230 ng/dL

Zoledronic acid Placebo
Total Total
Total testosterone Total testosterone
BMD, g/cmz testosterone >230 ng/dL, testosterone >230 ng/dL,
<230 ng/dL, n=0 n=64 <230 ng/dL, n=3 n=62
Total hip, mean (SE) NA 0.823 (0.013) 0.876 (0.015) 0.816 (0.014)
Femoral neck, mean (SE) NA 0.682 (0.012) 0.669 (0.046) 0.686 (0.014)
Lumbar spine, mean (SE) NA 0.831(0.012)° 0.847 (0.057)° 0.840 (0.015)°

(1) Baseline BTMs levels
(a) In patients with total testosterone >350 or <350 ng/dL

Zoledronic acid Placebo
Total
Total testosterone
Total testosterone testosterone Total testosterone >350 ng/dL,
BTMs <350 ng/dL, n=10  >350 ng/dL, n=54 <350 ng/dL, n=15 n=51
B-CTx, ug/L, mean (SE) 0.324 (0.038) 0.372 (0.024) 0.364 (0.056) 0.402 (0.035)
PINP, ng/dL, mean (SE) 39.65 (3.71) 44.07 (2.27) 40.33 (4.38) 43.41 (2.94)
BSAP, ug/L, mean (SE) 10.84 (0.79) 12.35(0.72) 12.83 (1.32) 11.89 (0.45)
(b) In patients with total testosterone >230 or <230 ng/dL
Zoledronic acid Placebo
Total
Total testosterone
Total testosterone testosterone Total testosterone >230 ng/dL,
BTM <230 ng/dL, n=0 >230 ng/dL, n=64 <230 ng/dL, n=3 n=63
B-CTx, ug/L, mean (SE) NA 0.365 (0.021) 0.350 (0.104) 0.395 (0.031)
PINP, ng/dL, mean (SE) NA 43.38(2.01) 35.33(3.75) 43.06 (2.58)
BSAP, ug/L, mean (SE) NA 12.11 (0.62) 10.64 (1.64) 12.17 (0.47)

Only results from patients with total testosterone measured by 12 noon are included in these tables.

*Zoledronic acid, n=10; Placebo, n=14.
TPIacebo, n=49.

*Zoledronic acid, n=65; Placebo, n=61.
§Placebo, n=2.

The conversion factor for total testosterone, from ng/dL to nmol/L, is 0.0347.
BSAP, bone-specific alkaline phosphatase; 3-CTx, B-C-terminal telopeptide of type 1 collagen; NA, not
applicable; PINP, procollagen | N-terminal propeptide; SE, standard error of the mean.



Table S2: New morphometric vertebral fracture rates at 12 and 24 months in patients receiving zoledronic acid or placebo, stratified by total testosterone levels using (a)
350 ng/dL or (b) 230 ng/dL as thresholds.
(a) New morphometric vertebral fractures in patients with total testosterone >350 or <350 ng/dL

Total testosterone, ng/dL Treatment Incidence rate, n/N (%) RR (95%Cl) p-value Interaction p-value
Primary endpoint: 21 new morphometric vertebral fracture over 24 months
>350 Zoledronic acid 5/364 (1.4) 0.36 (0.13, 1.00) 0.0347 0.9499
Placebo 13/341 (3.8)
<350 Zoledronic acid 2/108 (1.9) 0.33(0.07,1.52) 0.1333
Placebo 8/142 (5.6)
Secondary endpoint: 21 new morphometric vertebral fracture over 12 months
>350 Zoledronic acid 3/364 (0.8) 0.40 (0.10, 1.54) 0.1574 0.8898
Placebo 7/341 (2.1)
<350 Zoledronic acid 1/108 (0.9) 0.26 (0.03, 2.22) 0.1712
Placebo 5/142 (3.5)
(b) New morphometric vertebral fractures in patients with total testosterone >230 or <230 ng/dL
Total testosterone, ng/dL Treatment Incidence rate, n/N (%) RR (95%Cl) p-value Interaction p-value
Primary endpoint: 21 new morphometric vertebral fracture over 24 months
>230 Zoledronic acid 6/450 (1.3) 0.34 (0.13, 0.84) 0.0111 0.9499
Placebo 18/453 (4.0)
<230 Zoledronic acid 1/22 (4.5) 0.45 (0.05, 4.08) NA
Placebo 3/30(10.0)
Secondary endpoint: 21 new morphometric vertebral fracture over 12 months
>230 Zoledronic acid 4/450 (0.9) 0.34 (0.11, 1.03) 0.0393 0.8898
Placebo 12/453 (2.6)
<230 Zoledronic acid 0/22 (0.0) NA NA
Placebo 0/30 (0.0)

Only results from patients with total testosterone measured by 12 noon are included in these tables.

Between treatment p-value is obtained from a logistic regression model with treatment, prevalent vertebral fracture, and region as explanatory variables.

Interaction p-value is obtained from a logistic regression model with total testosterone and treatment by total testosterone interaction as additional explanatory variables.
The conversion factor for total testosterone, from ng/dL to nmol/L, is 0.0347.

Cl, confidence intervals; NA, not applicable; RR, relative risk.



Table S3: Percentage change from baseline in lumbar spine BMD in patients receiving zoledronic acid or placebo, stratified by total testosterone levels using

(a) 350 ng/dL or (b) 230 ng/dL as thresholds.

(a) Change in lumbar spine BMD in patients with total testosterone >350 or <350 ng/dL

Total testosterone,

Least squares mean

p-value
Treatment (between
difference zoledronic acid

ng/dL Treatment n (SE), % (95% Cl), % and placebo) Interaction p-value
Month 12 >350 Zoledronic acid 51 5.55 (0.49) 4.51 (3.13, 5.90) <0.0001 0.7498
Placebo 48 1.04 (0.50)
<350 Zoledronic acid 9 5.46 (1.04) 5.46 (2.67, 8.25) 0.0006
Placebo 14 0.00 (0.83)
Month 24 >350 Zoledronicacid 49 7.65 (0.50) 5.99 (4.56, 7.42) <0.0001 0.6322
Placebo 47 1.66 (0.51)
<350 Zoledronic acid 9 8.23 (1.22) 6.84 (3.57,10.11) 0.0003
Placebo 14 1.39(0.97)
(b) Change in lumbar spine BMD in patients with Total testosterone >230 ng/dL
p-value
Treatment (between
Total testosterone, Least squares mean difference zoledronic acid
ng/dL Treatment n (SE), % (95% Cl), % and placebo) Interaction p-value
Month 12 >230 Zoledronic acid 60 5.51 (0.44) 4.66 (3.43, 5.89) <0.0001 0.7436
Placebo 60 0.85 (0.44)
Month 24 >230 Zoledronic acid 58 7.73 (0.46) 6.07 (4.78, 7.35) <0.0001 0.5597
Placebo 59 1.66 (0.46)

Only results from patients with total testosterone measured before 12 noon are included in these tables.
Similar results were seen with BMD at total hip and femoral neck. For (b), between total testosterone subgroups comparison cannot be performed because no zoledronic

acid-treated patient with serum total testosterone <230 ng/dL had BMD measurements.

Between treatment p-value is obtained from an analysis of covariance model with treatment and baseline value as explanatory variables.
Interaction p-value is obtained from the ANCOVA with total testosterone and treatment by Total testosterone interaction as additional explanatory variables.

The conversion factor for total testosterone, from ng/dL to nmol/L, is 0.0347.
NA, not applicable; SE, standard error of the mean.



Table S4: Between treatment comparison of log (e) CTx, PINP and BSAP ratio during the study, stratified by total testosterone status using (a) 350 ng/dL or (b) 230 ng/dL as
thresholds.
(a ) Bone turnover markers (BTMs) in patients with total testosterone >350 or <350 ng/dL

p-value
Change from (between
Total testosterone, baseline, mean (SE), Relative effect zoledronic acid
ng/dL Treatment n % (95% Cl) and placebo) Interaction p-value
Serum B-CTx
Month 12 >350 Zoledronic acid 53 -48.5 (3.90) 0.45 (0.39, 0.53) <0.0001 0.4608
Placebo 49 7.71(6.71)
<350 Zoledronic acid 10 -44.6 (10.8) 0.42 (0.23, 0.76) 0.0056
Placebo 15 6.86 (9.79)
Month 24 >350 Zoledronic acid 46 -48.1 (3.96) 0.43 (0.37,0.51) <0.0001 0.2491
Placebo 48 14.4 (6.81)
<350 Zoledronic acid 9 -46.6 (7.46) 0.49 (0.33,0.73) 0.0011
Placebo 14 1.83(10.1)
PINP
Month 12 >350 Zoledronicacid 53 -45.8 (3.52) 0.56 (0.49, 0.64) <0.0001 0.0103
Placebo 49 -4.52 (5.39)
<350 Zoledronicacid 10 -40.2 (5.51) 0.81 (0.58, 1.13) 0.2081
Placebo 15 -21.1 (6.61)
Month 24 >350 Zoledronic acid 48 -47.1 (3.91) 0.49 (0.42, 0.57) <0.0001 0.0095
Placebo 48 7.90 (7.63)
<350 Zoledronic acid 10 -30.8 (8.46) 0.74 (0.59, 0.93) 0.0107
Placebo 14 -9.90 (5.87)
BSAP
Month 12 >350 Zoledronicacid 53 -27.4 (2.18) 0.78 (0.73, 0.84) <0.0001 0.1260
Placebo 49 -8.01 (2.31)
<350 Zoledronicacid 10 -22.8 (5.55) 0.81 (0.69, 0.94) 0.0095
Placebo 15 -8.70 (4.08)
Month 24 >350 Zoledronicacid 48 -28.2 (2.52) 0.72 (0.65, 0.79) <0.0001 0.2529
Placebo 48 1.85(5.71)
<350 Zoledronic acid 10 -28.9 (4.41) 0.79 (0.65, 0.95) 0.0173
Placebo 14 -9.33 (4.27)




(b ) BTMs in patients with total testosterone >230 /dL

p-value
Change from (between
Total testosterone, baseline, mean (SE), Relative effect zoledronic acid
ng/dL Treatment n % (95% Cl) and placebo) Interaction p-value

Serum B-CTx

Month 12 >230 Zoledronicacid 63 -47.9 (3.67) 0.44 (0.38, 0.52) <0.0001 0.6380
Placebo 61 8.89 (5.77)

Month 24 >230 Zoledronicacid 55 -47.9 (3.51) 0.45 (0.38, 0.52) <0.0001 0.2843
Placebo 59 12.0 (6.01)

PINP

Month 12 >230 Zoledronic acid 63 -44.9 (3.08) 0.59 (0.52, 0.66) <0.0001 0.0406
Placebo 61 -7.42 (4.51)

Month 24 >230 Zoledronic acid 58 -44.3 (3.61) 0.53 (0.46, 0.60) <0.0001 0.0149
Placebo 59 4.44 (6.36)

BSAP

Month 12 >230 Zoledronicacid 63 -26.6 (2.03) 0.78 (0.73, 0.83) <0.0001 0.2671
Placebo 61 -7.76 (2.01)

Month 24 >230 Zoledronic acid 58 -28.3 (2.21) 0.72 (0.66, 0.78) <0.0001 0.3705
Placebo 59 0.06 (4.69)

Only results from patients with Total testosterone measured by 12 noon are included in these tables.
Similar log(e) B-CTx, PINP and BSAP ratios were seen at month 3, 6, 15 and 18.

For (b) between total testosterone subgroups comparison cannot be performed since no zoledronic acid-treated patient with serum total testosterone <230 ng/dL had
BTM measurements.

Between treatment p-value is obtained from an analysis of covariance on log(e) (ratio) with treatment and log(e) (baseline value) as explanatory variables.
Interaction p-value is obtained from the ANCOVA with total testosterone and treatment by total testosterone interaction as additional explanatory variables.

The conversion factor for total testosterone, from ng/dL to nmol/L, is 0.0347.

BSAP, bone-specific alkaline phosphatase; B-CTx, B-C-terminal telopeptide of type 1 collagen; Cl, confidence interval; PINP, procollagen | N-terminal propeptide; SE,
standard error of the mean.



Table S5: Sensitivity analyses of primary endpoint results

>1 new morphometric vertebral
fracture at Month 24, n/N (%)

Zoledronic acid Placebo RR (95% Cl) OR (95% Cl) p-value

Completers 9/523 (1.7) 20/534 (3.7) 0.46 0.45 0.0415
(0.21, 1.00) (0.19, 0.97)

Single imputation 9/588 (1.5) 28/611 (4.6) 0.33 0.32 0.0017
(0.16, 0.70) (0.14, 0.66)

Multiple imputation 9/588 (1.5) 28/611 (4.6) NA 0.32 0.0035
(0.15, 0.69)

The ‘completers’ method included non-missing data only; subjects who had month 24 X-ray in the modified
intent-to-treat population (patients who had baseline and 21 post-baseline assessment of the primary efficacy
variable). The ‘single imputation’ method assigned ‘no fracture’ to all subjects who had undetermined fracture
status at month 24 in the intent-to-treat population. The ‘multiple imputation’ method imputed undetermined
fracture status at month 24 in the intent-to-treat population 200 times using a logistic regression model.
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Table S6: (A) Relative risk of morphometric vertebral fracture incidence,(B) Incidence of clinical fractures in the
two study groups and (C) Bayesian analysis of any clinical and nonvertebral fractures using the HORIZON-PFT"
and -RFT” as historical data.
(A) Relative risk of fracture incidence (mITT population)

No. of patients, n (%)

Type of fracture Zoledronic acid, Placebo, Relative risk
N=553 N=574 (95% Cl)
Primary endpoints
>1 new morphometric vertebral fracture over 24 9(1.6) 28 (4.9) 0.33**
months (0.16-0.70)
Secondary endpoints
>1 new morphometric vertebral fracture over 12 5(0.9) 16 (2.8) 0.32*
months (0.12-0.88)
>1 new moderate—severe morphometric 2 (0.4) 11 (1.9) 0.19*
vertebral fracture over 12 months (0.04-0.85)
>1 new moderate—severe morphometric 6(1.1) 17 (3.0) 0.37*
vertebral fracture over 24 months (0.15-0.92)
>1 new/worsening morphometric vertebral 7 (1.3) 16 (2.8) 0.45
fracture over 12 months (0.19-1.10)
>1 new/worsening morphometric vertebral 11 (2.0) 28 (4.9) 0.41**
fracture over 24 months (0.21-0.81)
(B) Incidence of clinical fractures (ITT population)
Zoledronic acid, Placebo, Hazard ratio
N=588 N=611 (95% Cl)
Clinical fractures, n (%) 6 (1.0) 11 (1.8) 0.6 (0.2, 1.5)
Clinical vertebral fractures, n (%) 1(0.2) 3(0.5) 0.3(0.0,3.3)
Clinical nonvertebral fractures, n (%) 5(0.9) 8(1.3) 0.6 (0.2, 2.0)

(C) Bayesian analyses of any clinical and nonvertebral fractures using the HORIZON-PFT" and -RFT” as historical
data (ITT population)

Posterior hazard ratio Posterior probability for

Between-trial variation (95% credible interval) hazard ratio<1
Clinical fractures

Mild 0.66 (0.50, 0.85) 0.999

Moderate 0.66 (0.40, 1.00) 0.975

Substantial 0.64 (0.29, 1.21) 0.922

Large 0.63 (0.20, 1.40) 0.890
Nonvertebral fractures

Mild 0.74 (0.56, 0.97) 0.986

Moderate 0.74 (0.45, 1.15) 0.915

Substantial 0.74 (0.32, 1.45) 0.832

Large 0.74 (0.21, 1.78) 0.799

*p<0.05, **p<0.01

For Table A, results are based on data from patients included in the mITT population, which consisted of 553 patients in the
zoledronic acid group and 574 patients in the placebo group; the relative risk was calculated based on a 2x2 table and the
normal approximation was used to calculate its 95% Cl. P-values were from logistic regression models, which included
adjustments for prevalent vertebral fracture and region.

For Table B, the hazard ratio and 95% Cl were computed from a Cox proportional hazard regression model with treatment
as a factor. The p-value was calculated from a log-rank test.

For Table C, log hazard ratios from the HORIZON-PFT and -RFT were combined using the inverse variance meta-analysis
method. The meta-analysis mean was used as the prior mean. The prior variance was the meta-analysis mean variance plus
a between-trial variance that was used to discount these data. The 95% credible interval was calculated based on the
equal-tail method. The analysis was performed based on 4 assumptions (mild to large) of the between trial standard
deviation: 0.125 for mild, 0.25 for moderate, 0.5 for substantial, and 1 for large.

Cl, confidence interval; HORIZON, Health Outcomes and Reduced Incidence with Zoledronic Acid Once Yearly; ITT, intent-
to-treat; mITT, modified ITT; PFT, Pivotal Fracture Trial; RFT, Recurrent Fracture Trial.
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