Bone histomorphometry data were analyzed according to pre-specified plan.
Summary statistics were used to calculate specific morphometric parameters and
for between-group comparisons.

The proportions of women who dropped_ out of the study were calculated for each
treatment. Between-group comparisons were made for the proportions of study
drop-outs.

For continuous outcomes, ANOVA techniques were used to analyze BMD,
biochemical bone turover and metabolism parameters, vital signs, and certain
laboratory safety parameters. Further details are provided in the NDA

submission.

For dichotomous or discrete data (e.g., the proportion of patients with a given
adverse event), comparisons among the treatment groups were performed using
Fisher's exact test. Alternatively, other categorical data analysis techniques were
used when appropriate.

The sponsor performed both ITT and per-protocol analyses.

The ITT populations included all patients who had a baseline and at least one on-
treatment measurement. Missing data were replaced with data observed at the
last on-treatment time point. For biochemical marker analyses, no data were

carried forward.

For the BMD analyses, results from the per-protosol approach were compared
with those from the ITT method. No data were carried forward in this analysis. If
there were differences in conclusions from per-protocol vs ITT analyses,
additional analyses were planned to attempt to discover the sources of
disagreement.

The sponsor includes a power analysis, using a hypothetical 2% between-group
difference in the primary comparison (ALN + CE vs CE alone) in mean percent
lumbar spine BMD increase at 2 years. With a sample size approximately N=140
in each of the 2 groups at study end, there was 85% power to detect a 2%
difference between mean % increases from baseline (details in Table 3 of the

NDA).

APPEARS THIS WAY
8.3.2 Results ON ORIGINAL

8.3.2.1 Populations enrolled/analyzed

Four hundred twenty-five women were randomized into the trial. The mean age was
61.3 years. The sponsor provides a table summarizing baseline characteristics of
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this cohort. There were no significant differences among the 4 treatment groups.
The PBO group had slightly greater mean body weight and BMI.

FBO ALN = ALNACE
(N=50) (N=92) (Nu143) (N=140)
Mean Mean Mesn Mean
- Characyeristic N| oy N| sy | Nd- (SD) N | ¢sp)

Eutmared dstly dietary 0| 9994 To1 | o661 1142 o025 138 | 10564

calcium intake (mg/day)’ (5992) 5439) (561.9) {6413)
Weight (kg) ’ 50 no 92 658 143 682 140 633
Helgh ) s usg) Qaxl) (133) (11.0)

(mun, 1506 92 | 15915 | 143 | 16020 140 | 16042
oty s e ey | 30| 52 ©13) 89 PP APPEARS THIS wAY
fass 9 ] 260 |M3| 286 40| 266
6.3) “4.5) ¢.n (44) ON ORIGl NAL

Age (years) 0| 618 92 610 |43 | 605 140 | e

- (.20 (.0 a9 %)
Yeans since menopause 50 234 92 216 | 142 208 130 20

11.0) 1.%) [¢.X0)] (3.8)

" Inchuding calchum supplcments, if any.
PBO: Placcho.
ALN: Alcodrupate 10 mg.
CE: Conjugsted estrogens 0.625 mp. = - N S -

With one exception, there were no significant differences for categorical
parameters, including use of cigarettes or ethanol, prior estrogen usage, family
history of osteoporosis, or oophorectomy status. A higher proportion (58% vs
about 42% for the other 3 groups) of PBO patients reported prior use of estrogen
>30 days prior to randomization. There were no significant differences across
groups in age distribution. The decade with the highest proportion of subjects
was 60-69 (about 41% of each group). »

There were no significant differences, across groups, in baseline BMD at any of
the 7 anatomic sites (lumbar spine, total hip, femoral neck, trochanter,
intertrochanteric, Ward's triangle, or total body). Details are provided in Table 9.
Similarly, there were no differences, across the 4 groups in baseline biochemical
efficacy parameters (BSAP, total AP, Ca, P, urine NTx/Cr).

There were no clinically meaningful differences, across groups, in secondary
diagnoses, with two exceptions. There were more endocrine disorders in PBO vs
ALN + CE (34% vs 15%). There were fewer musculoskeletal disorders in CE
(42.5%) vs PBO (82.0%). A complete listing of secondary diagnoses is given in
Table 11.

Comments: The ALN group seemed to have less arthritis, and the PBO
group had more than the other groups. There was also more back pain in
the PBO group. Examination of Table 11 shows no systematic difference
between CE and ALN + CE, the primary comparison groups. '

There were also no between-group differences in prior drug therapies or daily

calcium intake. Across all groups, about 55% had an estimated daily calcium
intake that was <1000 mg. The mean daily estimated intake for these individuals
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was about 600 mg. There were no sngmf‘ cant between-group differences in
vitamin intake.

Patient accounting:

Of the 425 who entered, 320 (75.3%) completed 24 months of treatment. The
following table summarized patient accounting in this trial:

Towl PBO ALN CE ALN+CE
ENTERED: 25 s /] 143 140
Age range (years) 2w82 | Yw? | b2 | N 4“4
CONMPLETED STUDY: 320 3 68 108 110
DISCONTINUED FROM STUDY: 105 16 24 35 30
Clinical sdvené expericn T3
Labocscry sivee experiece oo | o - APPEARS THIS WAY
Lost to follow-up 17 4 s 5 3
Patient withdrew comsent 40 7 10 12 11 ON 0RiG|NAL
Prosocol deviation 9 0 3 3 3
EBO: Placcho. P . — -
ALN: Alendronate IO mg.
CE: Conjugated estrozens 0.625 me.

For the primary efficacy analysis, lumbar spil:ie BMD at Month 24, the number of
subjects included/excluded in each group is shown in the table below:

Total PBO | ALN CE ALN+CB
(N=425) | (N=50) | (N=92) | (N=143) | (N=140)

Total Included In: o

Imention-to-treat analysis 395 46 87 130 132

Per-protocol anslysis 276 29 60 91

APPEARS THIS WAY

Total Excluded From:

Intention-to-treat anatysis’ 30 4 [ 13 8 ON ORIGINAL

Per-protocol analysis 149 21 - 32 52 44
¥ These paticuts were excluded from the intcotion-so-treat Snalysis for missing baseline andior at keast

OR¢ POSTICSMIAM mesurement.
PBOx Placcho.
ALN: Alendronaie 10 mg.

LCE: Conjupited estrogems 0.625 ng

Thus 149 were excluded from the per-protocol analysis and 30 were excluded
from the ITT analysis. A subject was excluded from the ITT analysis if there were
no data at baseline or if there was not at least one post-treatment measurement.
Patients were excluded from the per-protocol analysis for a number of reasons,
including: protocol violations, clinical or laboratory AE’s leading to
discontinuation, no data in the relative day range, no baseline data, withdrawal of
consent, protocol deviation (discontinued, no data), lost to follow-up, or violation
of off-drug rule (>25% of doses missed). A table summarizing the reasons for
exclusions is provided by the sponsor. There were no significant between-group
differences in reasons for exclusion from the per-protocol analysis of lumber
spine BMD (Table 17 of the NDA)
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8.3.2.2 Efficac
Bone Mineral Density:

The primary efficacy outcome variable was % change in spinal BMD from
baseline at Month 24, using an ITT approach. Key secondary endpoints were

BMD changes from baseline, over the same period, at other skeletal sites.

Results for each site are described below. For each ITT analysis, the sponsor
performed a per-protocol analysis as well. Complete results of the per-protocol
analysis are included in the NDA.

Main Result: The PBO group experienced a nonsignificant (0.6%) decrease in
BMD at this site. All 3 other treatment groups had an increase in BMD, relative to
baseline and PBO (p<0.001 and p<0.001, respectively). The mean increase in
the ALN + CE group was statistically significantly (p<0.001) greater than the
increases observed in the CE or ALN groups. There was no significant difference
between ALN and CE in mean % change in BMD (p=0.995).

For ALN, CE, and ALN + CE, the mean increases from baseline were 6.00, 5.99,
and 8.26%, respectively. There was no significant treatment-by-stratum (prior
estrogen use) or treatment-by-center interaction. There were no significant
treatment-by center or treatment-by-stratum interactions at any of the skeletal
sites studied in this trial.

Results of the per-protocol analysis were essentia'hy the same as for ITT, with
significant (p<0.001) BMD increases of 6.75, 6.70, and 9.05% ALN, CE, and ALN
+ CE groups, respectively.

The mean % change from baseline in lumbar spine BMD (ITT) is shown in the
figure below:

APPEARS THIS WAY
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Mean Percent Change
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Data for changes in Iurhbar spine BMD are summarized in the table below:

E.)
Pereent Change From Baseline at Month 24

Observed Mean (g/en) Adjusied Pairwise Comparison p-Value
Treatment | N [ Bascline | Month 24 Mcan | SD | Mean 95% CI ALN CE | ALN+CE
PBO 46 0.77 0.77 060 [336] 073 | 1.63.017] <0.001 | <0001 | <0.001
ALN §7 077 0.82 6.00%**1427| 585 (5.19, 6.51) 0995 <0.001
CE 130 075 0.80 599%+ 464 | 586 (5.31,6.40) <0.001
ALN+CE | 132 077 0.83 826***| 443 | 813 (7.58.8.67)

Within-treatinest test of mean = 0 ***: p<0.00! **; p<DOI0 % p<0.050.
pVatue for cousisieacy of treatment across centers: 0.348.

- Value for C0nsisiancy oF LASatmens acr0ss Strata based op prior use of estrogen: 0,965,
Orenall romment effect p-yaiue: <0.001.

Foalad SD: 431,

PBO: Placcbo.

ALN: Alesdromate 10 mg. -

CE: Coojusated estropens .62 me, - e — -

APPEARS THIS WAY
ON ORIGINAL

Total Hip BMD:
All groups except the PBO had a significant increase in total hip BMD from

baseline over the 24 months. The ALN + CE group had a significantly (p=0.001)
greater increase in total hip BMD, compared with the CE group. There was no
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significant difference between ALN and CE (p=0.207), or between ALN and ALN
+ CE (p=0.110) in this parameter. The groups ALN, CE, and ALN +

CE had significant (p<0.001) increases from baseline of 3.99, 3.45, and

4.66%, respectively. For all 3 active-treatment groups the increases from
baseline were significantly greater than the mean increase (0.35%,ns from
baseline) in PBO (p<0.001). . _

Per-protoco! results were similar aveant far o ale apd (= NACY
Per-protocol results were similar to ITT, exce PLIOr a Signinicant (P=u.u40)

difference between the ALN + CE and ALN

Results for the ITT analysis for Total Hip BMD are shown in the figure and table
below:

LR —e— PBO

D
2
8
4
& APPEARS THIS WAY
§ ON ORIGINAL
=
-1 -r Y T T
[« 3 8 12 18 24
Study Time in Months
Percent Change IFrom Baseline at Month 24
Obwerved Mexa (gcm’z Adjused * Pairwise Comparison p-Value |
Treament | N_| Baseline | Moeth24 Mean | SD | Mean 5% ALN CE__ | ALN+CE |
PBO 45 0.77 on 035 3.22> 0.29 (€036, 0.99) | <0.001 | <0.001 <0.001
ALN 86 a.75 0.78 399%+! 3.03 390 (343, 437) 0207 0110
CB 130 073 0.76 345%e| 117 336 (297, 3.7%) 0.001
ALN+CE 131 0.75 0.78 4657 | 3.05 4.58 (4.19, 497)

Within-treatment test of mean = 0 °**: pSDO0L **: pSO.010 *: p<lL.OS0.

p-Vahee fir consistency of estment ACcross centers: 0.390.

P-Value fix consistency of eatmend acyoss strats bascd oa prior extroges wie: (856
Overall pewment effeat p-vatoe: <0.001.

Pooled SD: 3.07.

PBO: Placebo.

ALRN: Alkadronetr 10me.

CE: Conjupated estrozess 0.625 mp.
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Femoral Neck BMD:

At the femoral neck, the PBO group lost a nonsignificant 0.62% BMD over 24

v oo om

Tha athar 2

ot el lal~]

Al Al AE AN L NE

atmmifiammé fom 2N ANAL

months. The other 3 YivupsS, ALY, U, ALIN T VL, had Siynniart \psu.vui)
increases of 2.86, 2.62, and 4.17%, respectively; all 3 of these values were
statistically significantly greater (p<0.001) than PBO.

Main result: ALN + CE had statistically significantly greater increases than either
ALN (p=0.022) or CE (p=0.003). There was no significant difference between
ALN and CE (p=0.685).

Per-protocol results were essentially the same. ITT results for the femoral neck
are shown in the figure and table below:

Ix

4 -

—a— PBO
—O— ALN
——

CE
= ALNeCE

=

" Mean Percent Change

APPEARS THIS WAY
ON ORIGINAL

Percent Change From Bascline at Month 24

Observed Meaa (g/cm’) Adjosicd Pairwis Comparison p-Valve
Treatment N Baseline Moath24 | Mean | 'SD Mega 95% CT ° ALN CE | ALN+CE
PBO 46 Q.66 0.66 .62 4.1 066 (-153% 022) | <0.001 | <0001 <0.001
ALN 87 0.63 065 286°*1 4.2 288 .24, 352) 0.685 0022
CE 130 0.62 0.64 2.62%*+1 401 264 (2.11, 3.18) 0.003
ALN+CE | 132 0.63 0.66 4.17°**| 399 421 (3.68, 4.74)

Within-treatment lest of mean = 0 ¢33 10,001 ** p<0.010 % p0.050.

p-Value for cunsisteacy of treatment across contees: 0.506.
p-Vakue for cumdiescy Of trestment acToss sirats based on prior wee of esirogen: 0934,

Ovenall treatmen effect p-value: <0001,

Poaled SD: 4,18

PBO. Pixcebo.

ALN: Alendrouiie 10 mg.

CE: Comjugsicd estrogens 0.62S mp.
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Trochanter BMD:

At the trochanter, the PBO group group gained 0.49% in BMD over 2 years (ns).
In the ALN, CE, or ALN + CE groups, there were significant (p<0.001) increases
from baseline of 5.89, 4.26, and 6.53%, respectively. All 3 of these groups gained
significantly more than PBO (p<0.001).

Main result: ALN + CE had a significantly greater increase (p<0.001) than did CE
alone. ALN + CE did not differ significantly in BMD changes from ALN (p=0.260).
The mean BMD increase in the ALN group was statistically significantly greater
than in CE (p=0.004).

Per-protocol results were similar to the ITT results, except that the difference
between ALN and CE was not statistically significant (p=0.071).

The ITT results for trochanter BMD are summarized in the table below:

Pervent Chanpe From Bascline at Month 24
Observed Mean (gfent’) Adjusied Pairwise Comparison p-Valoe
Treatment | N[ Bascline | Month 24 Mean | SD | Mem 954% CI AN | CE ALN+CE
PRO 46| 056 057 049 38| 062 (0.23. 147 | <0001 {0001 | <00m
ALN 87 | 055 059 589+ | 439| 593 15.31, 655 0.004 0.260
CE 130 | o054 057 426%* | 388 430 " | (3.78, 4.82) <0.001
LAILNSCE | 132 0.55 0.59 653%¢* | 411] 656 |, (605 7.08)

Withit-treatment 125! of mean = 0 **%; pR00) ** p00I0 % p<0.050.

p-Valoe for consistency of treatment across cemers: 0.938.

P-Valoe for coosistency of trestment a7oss sraks based om prior ase of esoges: 0.592.
Onenull treauncee effoet p-value: <D.008,

Poolod SD: 407

PBO: Placrbo.

ALN: Alendsonae 10 mp.

(L Conjupnad estropens 0.625 me.

BMD in intertrochanteric region:

The PBO group had a nonsignificant gain of 0.05% in BMD at this site over the
24 months. The ALN, CE, and ALN + CE groups all had significant (p 0.001)
BMD increases of 3.28, 3.26, and 4.16%, respectively, and the increases in all 3
of these groups were significantly different from PBO (p<0.001). ALN + CE had a
significantly greater increase than did CE (p=0.030). ALN + CE and ALN did not
differ significantly (p=0.062), nor did ALN and CE (p=0.939). Per-protocol results

were essentially the same.

BMD at Ward's triangle:

The sponsor used non-parametric methods to analyze data at this anatomic site,
because normality assumptions were violated according to the (pre-defined)

Shapiro-Wilk test (p=0.001).
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All 3 active treatment groups showed significant (p<0.010) BMD increases at 24
months. ALN + CE had a significantly (p<0.001) greater increase in BMD than
either PBO, ALN, or CE. ALN did not differ significantly from PBO or CE;
however, CE increased BMD significantly, (p=0.041), compared to PBO. The
data for BMD changes at Ward's triangle are shown in the table below:

Observed Median (p/cm®) Percent Change From Baseline Pairwise Comparison p-Value
Treament | N “ | Baseline | Month 24 | Median | SE (Median) Range ALN CE ALN+CE
PBO 46 043 046 0.13 133 (-13.15, 43.54) 0.185 0041 | <0001
ALN 87 045 0.46 349 0.84 (-15.47, 22.00) 0423 | <0.001
CB 130 044 0.46 3540 L ) 1217, 21.00) <0.001
ALN+CE | 132 0.45 048 747 0.82 (-10.96. 32.15)

Withis-trestinest iest of owxias » 0 444 p<0.00] **: p<D 010 % p<O50.
P-Valse for coasistency of treatment across ceatere 0.536

- Vatee for consistoncy af trestment across swrata based on prior estropes me: 0.193.
Overall weaumest et p-vae: <0001,

Ponled SD:  0.97.

PBO: Plsccha.

ALN: Akendrooste 10 mg

CE: Confogmad estrogens 0.625 me.

Total body BMD: il APFE)%A&SNE::‘SA‘?AY

For technical reasons, there were fewer subjects with total body BMD results
than for the other skeletal sites.

In addition, the normality assumptions on %change in total body BMD were
violated (Shapiro-Wilk test, p<0.001), and a nonparametric rank test method was
employed. Results from this analysis appear in the sponsor’s table below.
Resuits of a parametric analysis are included in the NDA submission.

Main results: For total body BMD, ALN, CE, and ALN + CE all had statistically
significant (p<0.010) increases in BMD at 24 months. All 3 of these active-
treatment groups had greater increases than did PBO (p<0.006). There were no
significant differences in BMD changes among the 3 active-treatment groups
(p=0.219). Resuits from the parametric analysis differed from the nonparametric,
in that ALN did not differ from PBO (p=0.120).

Nonparametric analysis of % change in total body BMD at month 24 is shown in
the following table:

APPEARS THIS WAY
ON ORIGINAL
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TOTAL BODY BMD

Observed Medisn (Lcm’j) Pereent Chanpe From Bascline Pairwise Comparison p-Value
Treatment | N | Basch ~Month 24 _-|- Mcdian | SE (Median) Range ALN CE ALN+CE
FBO 33 097 ——— 098 —}-0.06 042 | {7.29,2263). |. 0.006 <0.00] <0.001
ALN 66 096 097 1334 036 {-2.73,14.52) 0354 0219
CE 95 o 0.99 1.74% 034 (-1052,21.59) 0.748
ALN+CE 101 0.96 098 203% 027 {-3.84,1627)
Within-treammeat test of medise = 0 %+ pS0.001 **: p<D.010 *; pSD.AI0,
p-Value for eontistracy of acrous centers: 0.600.
p-Value for consistency of treatment acToss stwata based 00 prior esroges mic. 0.043.
Overull reatment efTet p-valve: <0.001.
Pooled SDx 085 ;
PBO: Placcha.
ALN: Alendroomte 10me. -
CE: Qoniagsiad estropens 0.625 mg. T T

.

Biochemical efficacy:

Based on the known pharmacology of bisphosphonates, the anticipated changes
are decreases in calcium, phosphate, NTx, and BSAP, and increases in PTH and

1,25-dihydroxyvitamin D.

A per-protocol approach was used to analyze changes in biochemical markers
from baseline at 24 months.

Main results: For NTX/Cr and BSAP, there-were significant declines in all 3
active-treatment groups, with the greatest decline)jn ALN+CE.

For urinary NTx/Cr, the excretion of this marker of bone resorption reached a
nadir at 6 months in all three active-treatment groups (ALN, CE, and ALN + CE).
The PBO group had a nonsignificant decrease of 0.21% by Month 24. ALN, CE,
and ALN + CE all had significant decreases relative to both baseline

(p<0.001) and PBO (p<0.001) at Month 24 (decreases were 61.44, 52.20, and
69.69%, for ALN, CE, and ALN + CE, respectively). ALN + CE differed
significantly from both ALN (p=0.005) and CE (p<0.001). ALN also differed

significantly from CE (p=0.009).

In the biochemical studies, there were no significant treatment-by-center or
treatment-by-stratum interaction. )

Changes in NTx/Cr over time (mean % change) in the 4 groups are graphed
below:
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Study Time in Months o

And in the following graph are depicted the mean changes in absolute values for
NTx/Cr. The mean + 1 and 2 SD reference values for premenopausal women are
included in the figure.

APPEARS THIS WAY
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Mean Absolute Values

Note: The soference rnges depicied here (meas 11 SD, and mean £2 SD) e for premenopsusal women.

60

BEST POSSIBLE COPY



These data are summarized in the following table:

ALN: Alendronaic 10 mg.

Peroent Chanee From Raseline at Momh 24
Obscrved Mean (ool BCY/mmol Creatintne) Pxirwise Comparison p-Valoe
Treatmeat N Baseline Mosth 24 Moan' ALN CE ALN-CE
PBO 26 |n 4692 ’ 021 <0.001 <0001 <0001
ALN 5 4928 18.65 6] 445+ 0.009 0.008
CE 86 son A T T S2ees 1 T T . <0001
ALN+CE bad 45.0 139 -68.67%
T Teanafoemad froms In {fraciion of bascline),
Within 4restment test of mean = 0 ***2 20,001 **: ps0.010 > pSOO50
p-Valge for consisiency of across 0.958.
p-Valoe for consistency of eatment across strata based os priar use of estroges: 0.447.
Ovenall oeaimen effect p-valoe <0001,
Pooled SIx: 0.50. _
P80 Paceo. T

Iz Cemjuyated estroeens 0.625 me.

For BSAP, the 3 active treatment groups significantly decreased levels of this
bone formation marker (relative to both baseline and to PBO, p<0.001)
throughout the 24 months. The PBO group showed a nonsignificant decrease of
3.27% during this period. For the 3 active-treatment groups, ALN, CE, and ALN +
CE, the decreases were 50.05, 49.09, and 59.72%, respectively. ALN + CE
differed significantly from both ALN (p=0.002) and CE (p<0.001), but there was
no difference between ALN and CE. The percent and absolute changes are

depicted in the following two figures:

Mean Percent Change

Study Time in Months

APPEARS THIS WAY
ON ORIGINAL
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The data for BSAP are summarized in the table below:
N Percent Change From Bascline st Month 24
Observed Mean (ng/ml.) . Puirwise Comparison p-Value
Treatment N Baseline Month 24 Mw_{ ALN CE ALN+CE
PBO 27 1355 13.22 -3.27 <0.001 <0.00! <0.001
ALN 59 13.73 6.88 -50.05¢¢* 0.649 0.002
CE 88 1435 746 -49.09%%* «0.001
AIN+CE 95 13.73 5.67 -59.72%0¢

" Transfarmed froa Lo (fraction of baschioe).
Withia-treatment icst of mesa =0 ***: pgD.001 **: psD.OI0*: psOOS0.

P Valoe for consistency of treatment across centers: 0.649,

p-Valoe for consistoncy of treanmend acTOss sirats based om prir mse of excropes: 0.944.
"{ Overall trestment effect p-valwe <0001

Pooled SD: 0.39.

PBO: Placedo.

ALN: Akodrocaie 10 mg.

CE: ancmcd cxoogens 0.628 me.

Total serum alkaline phosphatase: Levels of this enzyme followed a similar
pattern to that of BSAP. While subjects in the PBO group had a small
nonsignificant increase in alkaline phosphatase (2.76%), all three active-
treatment groups had decreases of 25.34, 22.30, and 31.13%, for ALN, CE, and
ALN + CE, respectively. ALN + CE differed significantly from both ALN (p=0.012)
and CE (p<0.001). However, there was no significant difference between ALN

and CE. :
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Comments: The data convincingly demonstrate that the combination ALN +
CE suppress markers of formation and resorption to a greater extent than
is achieved with either agent alone. These changes are certainly in accord
with the BMD channpe Hn\un\lnr there ¢ rnmnln. !eng_term safel-y concerﬁs
associated with thls degree of suppression. In a following section, the
results of the histomorphometry sub-study are reviewed. The
hxstomorphometry data suggest a more profound local suppresslon of
bone remodeling than is demonstrated by the marker data. This issue is
discussed further i in both the safety and integrated safety sections of this
review.

Caléium and phosphorus:

Al three active-treatment groups, ALN, CE, and ALN + CE, had small declines in
average serum calcium levels from Month 3 onward. The declines in calcium are
consistent with the mechanism of action of bisphosphonates. The small decline

in total calcium in the groups-receiving CE - is-in-accord-with prior literature on the
effects of estrogen replacement on total and ionized calcium. The reason for the

decline in the PBO group at 24 months is unclear; thus it is difficult to draw conclusions
regarding the causes of these changes in any of the treatment groups. At Month 24, the
declines were (p<0.001 for all 4 groups) 2.17, 2.81, 3.69, and 4.12% in PBO,
ALN, CE, and ALN + CE, respectively. Inter-group differences were small; the
statistical significance of each of these comparisons is given in the table below.

CHANGES IN SERUM CALCIUM LEVELS: BASELINE-24 MONTHS

Percent Change From Bascline at Month 24
Observed Mean (mg/dL) Pairwise Comparison p-Value
Treatment N_| Rascline | Month24 Mean' ALN CE ALN+CE
PBO 28 9.37 9.17 2170 0.3%4 0.036 0.006
ALN 61 938 © 912 C2.8)eee 0.169 0.024
CE~ 91 937 9.03 -3.69%%* 0327
ALN+CE 97 941 9.02 4.12000

" Tramsformed from In (fraction of bascliac).
Withinarcament (o5t of mean = ***: ps0.00] **: p0010 *; pSKIOSO.

p-Value for consistency of reatment acnis censers: 0.039, - T
p-Valoe for condsicucy Mmmwmmqmuhwdmmudm 03

Ovenall reatment effoct p-vatee 0.016.

Puooied SD: 0.03.

PBO: Placeba.

ALN: Akedronate- 10 mg. - T

[0 55 (‘mgmed esiropens 0623 mg.

APPEARS THIS WAY
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Serum Phosphate:

The PBO group had a significant (p<0.010) decrease in phosphate of

7.88% by Month 24. ALN, CE, and ALN + CE also had significant (p<0.001)
decreases of 7.31, 8.11, and 9.73%, respectively, during thls penod The serum
phosphate fell more rapidly in the 3 active-treatment groups than in PBO, where
the decline took place in the last half of the trial. The reasons for the decline in

serum phosphate during this part of the trial are not known.  *

Serum Parathyroid Hormone:

All 4 treatment groups experienced statistically significant increases in serum
PTH levels from baseline at Month 24. These were: 29.06, 43.10, 22.34, and
37.92% in PBO, ALN, CE, and ALN + CE respectively. Although the increases in
PTH are consistent with the decreases in serum calcium (as a result of the
actions of CE and ALN), all groups demonstrated a substantial upward trend in
levels of this hormone, after Month 3. The reasons for this are not apparent.

Comments: Therefore, on the basis of this trial, conclusive
statements about the effects of combined ALN+CE treatment on PTH

cannot be made.

The % changes in PTH in all 4 groups during the tnal period are shown in the
figure below:

ON ORIGINAL

Mean Percent Change

o1 3 12 2
Study Time in Months

APPEARS THIS WAY
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1,25-Dihydroxyvitamin D:

In PBO, there was a nonsignificant increase of 6.06% in 1,25-dihydroxyvitamin D
'levels from baseline at Month 24.

During the first month of treatment, levels of 1, 25-dihydroxyvitamin D increased

R T ¥ Wi W

in all 3 active-treatment groups, but these levels declmed thereafter At Month 24,
the levels of 1,25-dihydroxyvitamin D in ALN were decreased from baseline by
1.34% (NS), whereas CE and ALN + CE had significant increases from baseline
of 10.73 and 7.98% (p<0.010 and p<0.050), respectively. Changes in 1,25-
dlhydroxywtamm D are shown in the figure below:

-

—&— PBO

& -

== ALN.CE
g’ 1
% APPEARS THIS WAY
g ON ORIGINAL
g . 1

o1 8 12 ‘ 2
Study Time in Months

Correlation and subgroup analyses

Pearson correlation coefficients were computed as a measure of association
between baseline lumbar spine BMD selected clinical, biochemical, and
demographic parameters. Tables presenting correlation data are included in the
NDA. The selected parameters were: age, number of years since menopause,
estimated calcium intake, weight, height, BMI, BSAP, and NTx/Cr.

There were weak (-0.15) negative correlations between BMD and both age and
the number of years since menopause (-0.15), as expected. There was also a
weak negative correlation (-0.14) between BMD and baseline calcium intake.
This indicates that those with higher calcium intake tended to have a lower spinal
BMD. There was also a weak negative correlation (-0.14) between BMD and

65

BEST POSSIBLE COPY



baseline BSAP and NTx/Cr (-0.18 and -0.20, respectively). There were weak
positive correlations between BMD and both body weight and BMI (correlations

of 0.24 and 0.21, respectively).

.Comments: Most of these correlatlons although weak, are in the
expected direction. '

Subgroup anaiyses:

These were done according to pre-defined levels of lumber spine BMD (T-score
< -2.5),age, race, renal function, and prior estrogen use. Details of the results are
provided in the NDA (pg. 110, ref. 3). In general results of the ITT analyses of the
subgroup with lower baseline BMD were similar to those seen in the entire
cohort, with a few exceptions. Some of the inter-group differences seen in the
entire cohort lost statistical significance when the comparisons were made in the
smaller cohort (see page 109-110, ref 3 of the NDA). In general, these
discrepancies were few and of little clinical significance. They were most likely
due to the small number of subjects in each treatment group in the low BMD

cohort.

Within the low BMD cohort, data for BMD changes are provided in the following
table:

Lumbar Spine” Total Hip* Femoral Neck*
Tnsment | NI Mean(SD) | N | Mean(SD) | N | Mean (SD)

PBO 17 [-1.03 (23D 17 (024269 17 [-1.03 (3.16)
AI.N 41 | 6.66(4.36)°*°1 40 11.10¢231)* | 4] | 260 (4.42)** [ 3] | 2.12 (3.68)*

cE 71 | 651 (4.99y°**1 71 [355(320)°**| 71 | 239 (4.04)*** | 53 | 3.08 (5.4B)***
ALN+CE! [55]9374.69)***|58 |s780 06)"‘ 58 1 433(4.29)°= {43 | 2.19 0050

Tmmuyd&wmu R
Secandl)dﬁmmdm

Within-treatment 1651 of mean =0 **¢: 0,001 **: p<0.010 *: p<0.050,
'mgmmmmurmmﬂnwamcﬁammmmmmmm
Significam difference detween alendronste+vonjugsed eswrogens groun, and the alesdrooe alone
proun. 3 the lumbar spine.

There was no significant treatment-by-age interaction (p=0.773). Summary data
are provided in tabular form. The older group (age>65) tended to have a greater
in crease in lumbar spine BMD across all active-treatment groups, than did the
younger group. The combination ALN + CE again did better than CE alone in
both age subgroups. The 95% CI's did not overlap in the comparison between
ALN + CE and ALN alone: in the older group, but overlapped slightly in the

younger group.

The treatment-by-race (Caucasian, 89.9% of the population; non-Caucasian,
10.1%) interaction was also not significant (p=0.722).
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Comment: The number of non-Caucasians was small (total 37 individuals
distributed among the 4 treatment arms), and there was no significant
difference in lumbar spine BMD increase from baseline among the 3 active-
treatment groups in this coliort (e.g., ALN + CE was not superior to either
treatment alone for this small subgroup). All 3 groups increased BMD
significantly, whereas the PBO group decreased. There was no overlap
between 95% CI’s around the means for any of the 3 active-treatment

groups and those of the PBO group.

The sponsor did not perform an analysis by-renal function, because 99.5% of the
patients had normal serum creatinine.

Prior estrogen use: The analysis by subgroup of patients who had used estrogen
230 days prior to 6 months before randomization (N=188, 44.2%, vs N=237,
55.8%, who had not used estrogen prior to the study) showed no significant
treatment-by subgroup interaction (p=0.577). Results for these 2 subgroups were
essentially the same (Table 38, ref 3 of the NDA submission). -

8.3.2.3 Safety

Comments: The safety analysis was conducted according to routine
methodology that has been described previously (see above). As in
previous trials, upper Gl AE’s were evaluated separately. Fractures and
fracture incidence in each group were reportedas clinical AE’s. This study
did not provide adequate power to evaluate fractures as an efficacy
endpoint. In addition to routine analyses this section includes a study of
bone histomorphometry in a subset of individuals. The results of this study
form an important part of the analysis of safety of combined estrogen and
alendronate treatment.

As in previous submissions, the sponsor separately analyzes “drug-
related” adverse experiences. These were, in fact, AE’s that the
investigator considered to be related (“possibly, probably, or definitely”) to
study drug. As discussed in an earlier review of alendronate, this category
is scientifically meaningless. In addition, the term “drug-related” is
misleading, in that it carries the implication that the relationship was
objectively determined. Accordingly, this review will not separately discuss
data regarding “drug-related” AE’s, but will include analysis of all AE’s.

Results: The % of subjects with one or more AE’s did not differ among the 4
treatment groups. There was no significant difference (by pairwise comparison)
between CE and ALN + CE in incidence of any AE categories listed in the
sponsor’s table below. There were no treatment group differences in % with a
serious AE, % withdrawn due to an AE, or % withdrawn from therapy due to a

serious AE.
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No patients died during the trial.

PBO ALN CE ALN + CE
{(N=50) (Ne92) | N=143) | (Netdg) |
Number (%) of peticnty with one o more S0 | 0670 | 29002 | 130029
adverse cxpericnces
with 2 drug-retated’ adverse experience BR60) | B0 | 6364.0 | 63650
with 8 scrioms adverse expericace saom) | 3gen | 17aue | 19038
with 2 sefiops dnip-relaed” adverse — —— iy reaen1T—t+en
expericnce
withirawa from therapy doe wanadvene | $(100) | 6 65 | 14 089 | 13 o3
_ eapericace
withdrawa from therapy duc t 3 scrions 1ten| 1an)| 2qa0] o
adverse experience
withdrzwn from therspy due (0 &8 3 ©0 Q) 9 (63) 9 (64)
dmg-rebued’ adverse experience
withdrawn from therapy due 10 a serfous 10| o 1oen| o
drug-celated’ adverse expericace
Patients who died 0 0 ‘o 0

PBO: Placcbo.
ALN: Akodrosate 10 mg.
CE: Conjugaied estrogens 0.625 mg,

" Diermined by the iavestigalor ko he possibly. prohably. or delinitely drug refated.
This table doos pot inchude thoss adverse experiences that aocurred daring pretressmens.

m

Adverse events are tabulated by body system (table below).

PBO ALR CE: ... - ALN«CEH
{(N=5) {N=92) {N=143, (N=140)
Body ax 2 whale/site snspecified ey 3133 300 45 (343)
Cardio ascelar sysiem disonhek 3 50y 12(130) 20040 {22
Digestive sysicm disorders 18036.0) WM. 62 (434 84(457)
Endourine dhaonden : o [ (%)) 6 (42 4 29
Hemic and hymphatic discrders 0 3 a3y S 05 1 @n
Metabolic, sitrkmsl | immune disonfer s 6m s an 16(1L2) 1507
Mosculoskedets) disordess 30 (60.00 43 ¢48.9) k118 BB
Nervoms syvien xud peychistric disorder 23 (48.0) 32048 4061y $1338)
Respiratory sysem disonders 2 (86.0) n0osn 89 (48 3) T2¢314)
Skin #d skin sppendage disorders 15 o0 @y 4515 44314
Special sense disortiers 100200 13(l40) 24 Q68 21(15.0)
|Urogenital syseem duwdens 16 (2.0 26 {28.3) 69 (48.3) 69 (49.3)
I Dable does a0t Maclade thow adverse SXpertances I oocDrmed during prerestment,
PIX: Placcha,
ALN: Alendronste 10 mg.

CE Qnyugmdmo,m%

APPEARS THIS WAY
ON ORIGINAL

A greater-proportion of subjects had cardiovascular AE’s in ALN + CE (31
[22.1%]), compared with PBO (3 [6.0%)]), or ALN (12 [13.0%]), or CE (20
[14.0%]). However, as reported in the sponsor’s Table 41, most of these were
due to increases in blood pressure. Parts of Table 41 are reproduced below:
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Numbher (%) of Patients With Snacific Clinicat Adverss Exnerionooe

REAS NV dass o NSRRIl § MUY Ml SN S pad St

byBody System and Treatment Group
(Incidence 22% in One or More Treatment Groups)

PRO ALN CE ALN+CE
Bn30) NeP2) {(Nw=id3) (N=i40)
Cardiovancular Syitern Disorders 3 )| 10130)] 20040)| I
AY block, third degree 1 am| o a [
Binod pressare increased 2 (1o 2 2.2 T4 4 Q9
Daiture 1 QO [ [ ] i ©7
PerLnRion (/] 4 @) jaen S 6
)ypericusicn incremed [ 1] 10 7 GO
Palpitation ] 1) 1 7 3 @)
‘achycardia 0 0 2 dd 4 (2.9)
tw“qum BEen | My Q9] sy
| Acid regurgitation 2 (40)| 4 43) 8 (5.6) X))
Brokes sooth 1 Q0 | I8 1 07 2 (U4
}Comtipation 1oy| 564 866 6 (43
[Deatal carics — N I I 222) 48] 4.9
Diarbes 3 &o 3 3;; 1 g«;) 9 (&;;
Diverticulitis, iateettnal I Q) 2 1 ©O.h 1 (O 51y
Divertculum, nscacinal 1ol e o 2 (4 APPEARS THIS WAy
9 3 @O) 7 06 ® (6.3) B (5.7
Dy<phagls 1 en| 1t ad 1 oD 1 ©n GN QR NAL
Lsophagalyi ] 333 o 1 @n
Esophazitiy 0 1 | 204 3 @n
Flatubence 2 (40 1 (1.1 3Iaen I O
JGastroenteritls, tafectious 0 1 (LD s Q% 1 @n
Hemorrhage, amalirecia) 1 Qo [} 1 7 1 N
[Hemorrhoid 2 4] 2021 I aen 1 @D
Infecton, dentat process 3 60) 4 M3 § 4.6 6 (4.3)
Infoction. msouth ) s o0 [
Lmsdml disorder, functional 1 20 0 ] (]
IN.anes 4 30| 2030} 2NLO 19(13.6)
Pxin. dental 0 13y sy 4 2N
Protapwe, rectal 1 Q0 ] 0 °
Roflux coophagits 2uy| 202 3 @n 1 QN
Vomiting I QO ) ) 7 @4 1t 3.9

For musculoskeletal disorders,

APPEARS THIS WAY
ON ORIGINAL
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E

M rictal DA MS00) | 45(489)| 74{SL.7)
Anthritis 36D S A 3@y S (1.5)
, ranmatls 1 Q0 1] 0 0
CapuuBliz, acthesive 1o o (] ]
Cramp, mumcle 0 | seH Tan| s @En
Crepites, joint Q@O 1] o 1 07
Fracture, are, right 1201 o (L] ]
Proactzoe, foot, left 1am) © i on []
Fractase, know, right 1 QQ0) [ ] 1 @”) [ ]
Practere, rib 10 twn) o 1 @7
Foachise, rid. Sth, right 1ol o ] []
Fracine, vaxi, i i i Qo] 1 (LD i@n ]
Fracture, Vertetwa, 112 1 @20] o 1 o7 1 @n
Myatgia 360 1 D] 204 5 D5
Osrenurthritis 4080 229 2 a4 4 (29)
Osisoartdritis, knes 1 (20 1 {LD 1 (7) ]
Puin, ankic (1] 3 a3y 2148 5 (16)
Pain, s 3@m] 1 (M 2 (18 2 (1.4)
Puin, back 8$(160)| W] 251198 A8,
Puin, bone (] 20| o 2 (L4)
Psin, eibow 1 Q0 1 (b ] 1 07
Pain, Goper - 1 @o) 1L 1 @n 2 00
Paa, foor s 80| 3 s 4 9
Puin, hip 6 (1.0} 6 65 10 OO 13 09
Pain, sve 2 w0 708 6 (42) 10 0.))
Pain, Jeg 4 80)] 41| 4 28 429
Pain, sneculuskelaal o 1 22) 3 1) 1 @7
Pais, neck d@an| 2 4an| 409
Pain, shoulder S 0] _4an] 6@3n| 12 @as
Pain, wrist raey"27an) 244 an
Stiffess ] ] 2 04 4. Q9
Strain, back 1 (20) 10D I n 2 (L8
Swriling. inint 1 (2.0} 1 (LD 4 (2%) 7 _(5.0)

Serious clinical AE’s:

Fifty-four subjects (approximately 13%) had at least one serious clinical AE.
There were no deaths. A listing of all patients with serious clinical AE's is

provided in the following table:

AFPTARS TYys VAY

ON ©
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Rehive
Drag/Toral Day Duration Therapy
Duity Dosage of AB of Adverse Dreg Discoo-
Siudy AN _{ AgoRace 2 Time of AE Omamt Advers Experience Expevi } y |Retstiowhip] tous Orerccune
PO (NeSt)
g7200] s (L] /2 tablets. 5  [AV black, third dogrec Mo dans [ >ef wot No
072002 0404 M tobluts 1. Peoplasta. vkin, malignamt 19days Ml [Def ot No
toblas 142 PNooplasas, skin makignant Gday [N Def et No
o204 | aoss | suc bty 412 [Neoplam, beeass, malignant Sl [Possidly Yo
072007 O#3 66C P | dayf2 uabicts 730 cxophugitis 2days  IModerstc  [Possily No
P L doy2 tbless TN Flonia, displwagmasic 2dwys  [Nodezate  {Possibly Ne
07200m am b WP NI | 275 Teai isliore 30 day» Def wot No EC
F.«'Pumm s pmr— ey  NA Dot ot No E
P 6} day/2 tavicts 304 e reacton © wmivwwnl 0das  [Sevarc Dol aot No 3
| dug’
ALN (N=97)
072001 s 68 0 g Ex{] [ # dary [} No
A/10 g 371 clavicle & dayn Def e No
72002 oms 61 AlOmg T25  [Neoplasra. becast, malignant 1 day Prob not No
072002 a9 6 Aoy 436 Pem. sbeulde Jdays  PMeniorate a0t No
A0 mg 436 Pais, shoulder Jdavs _ [Moderaie  |Def non No
oos | e | NC [Miomg No
IAV10 g (e No
A10 ;g No
or2009 |ease | ST JOIA 1 dayfiOng No
072011 0184 MWC |AViome No
o200 | o1 o0 Aoy T 0T No
on2u12 oan SC |Anomg Neo
012012 [ I WHmg No
72013 o21s 7SC A0 mg No
A0 mg No
o72013 ons O M0 mg Yea
JASI0 g Neo
o013 | ove | 6 [An0meg No
Au19 [ 15 &C  [ANOmg No
OfT A 1 day/10 mg No
OfT A 1 daw10 mg No
CE (N=143) m
072001 0012 6SC HNTE4R dayst25mg | 337  [Fracture, calcancns, i 336 days Ve »ot No
JOH E 48 Aayw01.623 mg | 337 [Practurs, cxalicolas, sight 136 drw vewe {Dof mot No
aT2001 o7 W JOIE ) day 0623 mg 78 Mwvashosis, vein 25 daws Possitdy Yo
o203 0040 4%C 10625 mg 34 {Ncoplaun skin, saligsmt ) day Prob snt No
Q72008 o N |ENE2S mg 13 |Pecumcon Idays  Moderste  {Def nov No
Q72006 Q04 &C  [EDS mg 183 [Pxim, chest 19das  [Modkrste  [Defom No
072007 | oo | &€ [ENESmp 353 [Nooplusn. skin, muligasst Ddays  [Mikd Prob st No
0107 0842 NEC KATE | day0.628 ;g 64 Dwan Plld Def not Ne
072008 0143 TIC |EDN.62S me 22 {Paia chrn 6hours  [Moderste  {Def act No
CA0LE2S my 22 {Puic, chent S Modarmte  [1ef oot No
- O E | day0.525 mg 114 [Owscarthrizie ldays  [Severe Def pot No
072008 o522 o 625 mg o JAod it 108deys PModawe  [Ded not No
0,625 mg o4 hamm Thdsm  [Moderse  [Defaon No
625 mg 161 [Peim, shhumingl 11dayt  Modorsie  [Def st No
(2118} o191 s 1628 my 71 Melmoms 1days  Plodorate  Defnct Yo
72012 o212 61 {EN.62S mg 195 [Uroltkiasis 6 duys Prob sat Neo
072012 0346 S6C  JOFE 1 dayR42S mg 216 [Prim tack 2 ders [Prob pat No
434 [Puin. chent S days Def oot No
072012 o0M7 [y 258 |Myocardial inlarctive Thoar  [MDd Prob sot No RLEC
273 Cordwovescsiw accident 30 wancies Pl e No RBC
72012 0509 ¢ 46 [Pocumonia Sdays PModcrse a0t No REC
338 |Cysuscele 19dm IDel ot No REC
ano01s o152 S9/C 357 [Dreg overdose 4y [Prob sot No REC
557  1Symxpe 30 minoees Prob act No REC
o017 | 093 | &X m 6 dayx Def nor No  [RBC
o019 o423 6K 419 24 lpxs Prob sot No REC
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And for the ALN + CE group

Dvag/Toul Dey Duratios Tharapy
Duity Dosage of AB of Advern Dreg Discos-
Swdv AN | AgoRace ot Tome of AE Onaet Adverse Experience Expericace | ity | Relationship {  timoaty O
ALN + CE (N=148) (Camt.p T
0720 [ 004l I AldsyiOmg @ I : () E: == N JREC
972003 .73 N JAppeadicitis 1day [Def nct Ne
072005 0074 87  [Neophasm, makipwmes 1dwy plid [Prob ot No
257 [Neoplewn, skin, salignant ldey  ROM g No  RBC
416  [Neopluss, maligaes 30 mivates M [Prod mot No REC
72007 oins 32 |Puain, chent 2hoars  Podersec  [Prod mot No REC
oT208 7 54 diac disorder 2 Ploderate  1Duf 0t No
o200 oI5t 096 |Uloer, gaatric w/hemoahege Stdene [Posivly Ne
072010 0164 & Y oy [Prob sot No REC
[ 1day Dlodersse  [Duf nt No REC
07200] a3 G [NiOmg' 537 [Anmcziaty Jdeyx  [Madaee i pos Ne REC
A10 wg’ 537 [Awiml Gbrillation Sdavs  [Sevare Def pot No REC
g72002 0020 3 -{AOmg [-418 - | Ancarysm. sortic 2dayy Prob sot No REC .
20625 mg - - ] o2
072002 0a3i TUC  OIMA | day/10mg ‘260  [Urinary incontimonce _3dsys  [Moderse  |Def met Neo REC
~ IOCCE1 dav0&Bmg” 1~~~ . - N &1.«
072010 | o168 63 293 duys C JProb ot No u
o012 | o6 | eoc 17 den Prob not No  {REC ek
o012 0343 &5C 16days  PModrse  |Probaot No REC i
16den  Modernc  [Probos Ne REC m
ono12 | eyl | eac » s Prob ot No ke e
o012 | oo | s Jdidey  Podorme [t an No | (I
072012 12 (1o 1 day [Prob moy No P w
02013 26 ax o das i [Def ot No REC @
14 days Def not No  |REC Qm
o7 | &% 178 [Tackycardia 9dayy  [Sevow el oot No  |REC
(Coot )
173 veatricalar 14days  PModerste Def not No
186 /alfT-Parkiascn-White ryadrome 1dsy INA [Def ot No [RBC
T -, TR VORI VI
189  [Pecsoxxborsx 24uys  Ploderse (Dol Bt No
oT2018 w2 198  [Ncoplasa, skin, malignsat 16 days [Ded not Ne REC
411 [Nephes, ki, snligunt 1dey P Dl mot No
666  [Noopiamm, skia, suligeant 1 boor [De{ mot No REC
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Thirty-eight patients (8.9%) were withdrawn due to clinical AE’s; 4 of these AE’s
were serious. A listing of all patients, by treatment group, is provided by the
sponsor (Table 44 of the NDA, ref. 3). There was no obvious increase in any of

the study groups.

Upper Gl AE’s: These were analyzed separately, because of the numerous-post-
marketing reports of Gl AE’s in patients taking alendronate. The_sponsor.
provides a tabular summary of upper Gl AE’s. There were no meaningful .

differences in the % of subjects with upper Gl AE’s or serious upper Gl AE’s.

PBO ALN CE ALN+CE
N=50) (N=92) (N=143) (N=140)
Number (%) of pasients
with one or more upper GI| 1120 25(272) 43 (30.1) 47 (33.6)
adverse experiences
with a drug-refated’ adverse 4 (80) 1Ilan | 13 0.1 -16 (11.4)
-experience - - e R T e R — -~
with a serious adverse 1 Q0 1 (L) 1.7 3 ean
expericnoe
with a serious drug-related® 1 QO 1] 0 1 (0.7)
adverse experience
withdrawn from therapy 0 1 (LD 3 @21 2 (14)
due 10 an adverse experience .
withdrawn from therspy 1] 0 0 m 0
duc to a sericas
Averse expericnce
withdrawn from therapy 0 1 (LD 2 (14) 2 (19
duc t0 a drug-relatcd’
adverse cxperience )
withdrgwn from therapry 0 0 0 0
due t0 a serious drug-
related” adverse experience
Patients who died 0 0 0 0

PBO: Placcha. X
ALN: Alendromaic 10 mg.

" Detcrmined by (e fnvestigaior 1o be possible, probably, or definitely drug related.
This tabke does mxt inxclude those adverse experiences that occurred during pretreaoent.

CE: Conjurated estrosens 0.625 me.

APPEARS THIS WAY
ON ORIGINAL

The most common upper Gl AE’s were nausea, abdominal pain, dyspepsia, and
vomiting. The occurrence of these events was similar across the treatment
groups, with the exception of vomiting. This AE was more common in the

2 groups receiving CE compared with the PBO and ALN groups. The numbers of
subjects with esophagitis or reflux esophagitis were similar across groups. These

data are shown in the sponsor’s table below:
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Number (%) of Paticnts With Specific Upper Gastrointestinal Adverse Expericaces

by Body System and Treatment Group
(Incidence 21 Patient in One or More Treatment Groups)
- — 750 AN cE ALN+CE
N=50) (Nw92) (Nu|43) (N=140)
Nutnher (%) of paticnts with one or ’
more clinical adverse expericnces N0 | 25010 43030.1) 41 (316)
Body ms » Whole/Site Unspecified ,
Distcation, abdominal 1 20) 4 &3) 7 (49) 3 )
Hermia, diaphergmatic 1 Q0 R 1 @7 1 QN
Pain, shdominal 2 (4.0) 7. 0.6 9 (63) 11 (2.9)
Digestive Systemn Disorders I S 4
Acid regurgitation 2 (4.0) 4 @3 8 GO 8 6N
Anorcxia 0 0 1 @n 0
odenitis 0 0 0 1 @
Dyspepsia - - 3 (60 708 9 6.3) L k)]
EDI)":M ‘l’ @m 3 (:.n 1 on 1 O
Ctation 1 (LD 0 0
Ewpncal 0 3 a3 0 1 en APPEARS THIS WAY
sophagitis n a4 Qn
Gaseriuls 0 1 () 2 (14) 2 (14) ON OR‘G\NM—
Gastrocnieritis 0 1 (L)) 1 @7 2 (14
Hemocrhage, pastroinestinal 40 o __} o 1 O
Meleaa 0 0 0 t @Qn
Naasea 4 (30) 120 | «200140) 19036
Reflux esophagltis 2 (40 2 22 3 1 @)
Stricture, esophageal 0 o [ 1 7N
LUka.duodenl 0 0 0 1 an -
Ulcer. gastric 0 0 0 2 (14
Ulcer, gauric wibemorrhage 0 0 [ 1 07 Qm
Vomiting 1 Q0 1 (LD 7 (45) 11_(79) O
Patients with more than one upper Gl adverse experionce are cousied only once in towal “Number (%) of
patients with onc or more wpper Gl adverse experiences™ and gnce for each specific npper Gl clinical o
" | adverse experience. )
This table does not inclke those adverse experiences that occurred doring pretreatment. | i '
PRO: Placebo.
ALN: Alendronsie 10 mg. po—
CE: Conjugaied estrozens 0.625 me. m
— —
N
Serious Upper Gl Adverse Experiences: C/J:
Six patients had a serious upper Gl AE, 1 each in the PBO, ALN, and CE groups, Lo
and 3 in ALN + CE. Narratives for all serious clinical AE’s are included in the frseee
NDA. V)
Ix*v‘?;
Fractures: £

Fractures (vertebral and non-vertebral) were experienced by 4 (8%) of 50
subjects in PBO, 5 (5.4%) of 92 subjects in ALN, 10 (7%) of 143 in CE, and 8
(5.7%) of 140 subjects in ALN+CE. Vertebral and non-vertebral fractures were

analyzed separately.

Vertebral fractures:
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The number and percent of patients who had one or more vertebral fractures are
given in the following table. There were no significant between-group differences
in the proportion of patients who experienced such fractures during the trial.

PBO ALN CE ALNYCE
(N=50) (N=92) (N=147) {N=140)
n_(%) n (%) n (%) n_(%)
Number (%) of patients with oac 1(2.0) 1QL1) 2(14) kTvR) N
or move veriebral fracture
clinical ahverse experiences
Fracture. venebra, unspecifiad 0 0 1] 214
Fracture. venchra, 1.2 D 0 1{0.D 1(0.7)
Fracture, veriebra, T8 0 1] 1(0.7) 0
Fracture, veniebra, T9 1] 0 1{0.7) 0
Fracture, verebra, T11 1(2.0) 1(1.1) - 1.7 (1]
Fracture. venebra, T12 1020 0 ton | fon_
This table does pot include those ndv«vc expericnces that occurred doring pretreatment.
mmemmmm»mmmmucMmummm
(%)o!pmknundlhmcmmvmchulﬁxﬂmdwulld\wcxpam eod ance fir exch
sperific venebral fracnse clinical adverse upermne .
PBO: Placrbo. .
ALN: Alkendronate 10 mg.
L€ Canjupated estrogens 0.625 mr.

There were no reports of malunion of fractures or)ef delayed fracture healing.
malunion or delayed fracture healing.

Comments: The degree to which bone remodeling is suppressed is
demonstrated in the section on histomorphometry, which follows. The
possibility of malunion or delayed fracture healing remains a serious
concern in a situation in which bone remodeling is as substantially
suppressed as with combined ALN + CE treatment (or with treatment with
ALN alone, for that matter). Itis difficult to address this issue in a clinical
trial, unless adequate power and monitoring features are built into the
design. Given the size, duration and small number of fractures in the
present trial, one cannot draw conclusions about fracture healing. This
issue is discussed further in the section on histomorphometry.

Nonvertebral Fractures:

There were very few nonvertebral fractures in any treatment group. There was no

difference between groups in the proportion of patients who experienced such
fractures. The following table lists the number and % of subjects with one or

more nonvertebral fractures.
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Morphometric vertebral fractures:

Morphometric vertebral fractures are diagnosed fadiographically according to
pre-specified criteria. They are identified as part of a radiographic screening
program and are usually not clinically apparent or symptomatic.

Lateral thoracolumbar spine radiographs were obtained at baseline and
Month 24. These were digitized and read at a central facility, according to a
standardized protocol and algorithm. An incident morphometric vertebral
fracture was defined as a decrease from baseline of > 20%, together with a
decrease of 24 mm in height of any vertebra.

Two hundred seventy subjects had digitized spine radiographs at baseline and
Month-24: Four individuals were found to-have incident morphometric vertebral
fractures: one in CE, one in PBO, and 2 in CE + ALN. :

COMMENTS: The number of incident morphometric vertebral fractures in
this group of 270 women, over 2 years, is lower than in previous trials of
alendronate. Perhaps the younger mean age of this cohort explains the
lower fracture rate. Results of stature changes during the trial are
discussed below. :

76

PBO ALN CE ALN+CE
— . . =50) (Ne92) (Na143) [N=140)
(%) 2 (%) (%) 3 (%)
Nurmber (%) of patients with one or more non- 480 4(43) 8(5.6) 506
verehral fracurre clinical adverse expericaces

Fracture, ankle 0 0 2WAH 0
Fracture, srm 120 0 L] 10.7)
Fracture, calcancus 0 o 10N 1]
Fracture, clavicle 0 1L 0 ©1en
Fracture, efbow - 0 0 10.7) 0
Fracture. foot phalanx 0 0 10D 10D
Fracture, foot 120 0 100.7 0
Froscture, knece 10 ] 1. (1]
Fracture. malleohus 0 1(l.D 1{0.D 0
Fracture, metatarsal 0 0 o 2014)
Fracture, petvis 0 0 10D /]
Fracture. rib ) 200" [ 202 o 1@ APPEARS THIS WAY
Fracture, wrist ™~ 0 1(.1) 10.0 0 ON OR‘GlNAL
" Fallowdng the data cotoff date for these data. the investigator reporiod that the rib fracoares in AN 0051
(SmdyDOﬁ)mpobnNymp’iqumyhmd:mdy.ndmnmmmm
therefore, the correct a (%) for the PBO group is 3 (6.09 and for fracture, sib in PBO is 1 Q2.0).
msubkdasnmmlwemnswmmﬂuaxmeddmmm
Paticnts with mare than anc nooviricbeal frcture adverse expericnce. were couniad once in the sotal
wm(%)dmﬁmmummmmu\nw”mm
for each specific poovenchral fracture clinical adverse experieace.
IRO: Placebo,
ALN: Alendrocate 10 mg.
CE: Conjugatod estropens 0.615{1&
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Laboratory adverse experiences:

i

included in this SaIEIy popuiation were aii subjects with at ieast one laooratory
test after the start of treatment. As shown in‘the following table, this comprised
nearly all of the subjects in each of the 4 groups. The proportion of patients with
laboratory AE’s ranged from 12% in the ALN group to 22% in CE. Only one
patient had a serious laboratory AE and one patient was withdrawn from therapy
due to a laboratory AE. No subjects were withdrawn due to a serious laboratory

AE. o
PBO ALN CE ALN +CE
(N=50) (N=92) {N=143) N=140y
Number of patients with at least 30 20 139 138
ooc Lahacalary test afier start of
treatment
Nonmber (%) of patients with one ousoy | n@a | n@y{ nasy | )
or more adverse pxperiesces : b T C
with 8 drog-refuted” adverse 1 20 0 3 ey IQy
experience .
with a serious adverse experience (4 a 0 1 {079
with 3 serioos drug-retated’ advene 0 0 0 107
expericacs
withdrawn frum therapy dae to an 0 0 1 07 1]
adverse experieoce
) -
withdrawn from thorapy due to 0 0 ] 0
& scrious adverse cxperience
withdrawn from therapy due 10 3 0 0 1 @ 0
drug-elatod’ adverse experience -
withirawa from therapy dec 108 0 0 0 o
serious drug-rebated” adverse
experience

' Determined by the investigator to be possibly, probably, o definitely drog related.
This tabls does not inclode those adverse experiences ihat occuered duriog pretreaiment.

PBO: Placebo.
ALN: Alendronate 10 mg.
CE: Coojugsted estrogens 0.625 mg.

Specific Laboratory Adverse Experiences:

APPEARS THIS WAY

ON ORIGINAL
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These are presented in tabular form in the NDA submission (Table 55).

As the sponsor observes, the listed incidences of AE’s in this category is not
entirely reliable because the tests wre not performed on either all patients or a
random sample of each group. Seventy-two subjects (16.9% of all participants)
had at least one laboratory AE. There were no between-group differences in

incidences of specific AE’s.



Serious laboratory AE’s: One patient had a serious laboratory AE: low WBC in a
76-year-old woman taking CE + ALN: persistent WBC of 3000-3500/mm® from
days 179-529. Thereafter, the WBC fell to 2600, then to 2200 at the completion
of the study. About 5 months after completion, a follow-up WBC was 1900. A
bone marrow biopsy showed adequate myelopoiesis and no other pathology.
This suggested some defect in neutrophil production rate or increased neutrophil
utilization, such as in an infectious or immune-mediated process. There was no

evidence for maturation arrest. There was some reduction in plasma cells. A
specific diagnosis was not made, and the patient was ambulatory, with a low
WBC for over 1 year.

Clinical safety measurements: '

There were no meaningful changes in weight in any of the 4 groups over the 2
years of the study.

Height. The mean height decreased significantly by 2.6 and 2.1 mm in CE and
ALN + CE (p<0.010), respectively. For PBO.and ALN, there was a nonsignificant
increase of 1.4 mm and a decrease of 0.9 mm, respectively.

Comments: Although this was a small study, there is no evidence for a
beneficial treatment effect on loss of height. As discussed in earlier
reviews of alendronate, the inexorable loss of height found in
postmenopausal women is multifactorial. However, loss of height is a
recognized, clinically important consequence of severe spinal
osteoporosis. If there is no (or only marginal) ;h'evention of height loss,
how effective is treatment? What is the meaning of increased spinal BMD
as a result of ALN + CE treatment if height loss is not retarded?

Blood pressure: All treatment groups had nonsignificant changes in systolic biood
pressure, except for ALN + CE, in which there was an increase of 2.68mm Hg
(p<0.050). All 4 treatment groups experienced small, nonsignificant decreases
from baseline in mean diastolic blood pressure.

Pulse rate: There were no significant changes from baseline in this parameter in
any of the treatment groups. . - o

There were no clinically meaningful between-group differences in occurrence of
laboratory values that exceeded pre-defined limits of change. In addition, there
were no statistically significant differences in these occurrences between CE and

CE + ALN.
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Bone Histomorphometry

Ninety-eight individuals consented to have bone histomorphometry studies,
which were done after 18 months of treatment. Histomorphometry was primarily
evaluated as a safety parameter (this involved bone quality results). However,
the sponsor anticipated that bone turnover would be decreased in ALN + CE,
compared to ALN or CE alone, and evaluated this decrease as an efficacy
parameter. The sponsor states that histomorphometry provides only “a very
imprecise estimate” of the rate of bone turnover for individual patients. This,
according to the sponsor, is more accurately reflected by the biochemical

markers.

Of the 98 biopsies, 6 could not be quantitatively studied because of damaged
trabecular bone.

Assessment of mineralization was performed by analyzing osteoid thickness,
osteoid volume (OV/BV, the % of bone volume that is unmineralized osteoid) and
mineral apposition rate (MAR). '

OTh=mean thickness of osteoid seams

MAR=mineral apposition rate, which = distance between the 2 tetracycline
labels/time interval between administration of the tetracycline labels

OV/BV= osteoid volume/bone volume = fraction-(or %) of bone volume that is

unmineralized osteoid Y
MS/BS=mineralizing surface, or the fraction (or %) of total bone surface that

takes up the tetracycline label

Bone turnover was assessed by mineralizing surface (% of total bone surface
that takes up tetracycline).

For Eonvenience, the definitions of histomorphometric parameters are
summarized as:

OTh=mean thickness of osteoid seams

MAR=mineral apposition rate, which = distance between the 2 tetracycline
labels/time interval between administration of the tetracycline labels

OV/BV= osteoid volume/bone volume = fraction (or %) of bone volume that is
unmineralized osteoid :

MS/BS=mineralizing surface, or the fraction (or %) of total bone surface that
takes up the tetracycline label :
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Results:

Osteoid thickness: As shown in the table below, at Month 18, OTh in ALN + CE
was significantly different from PBO (p=0.002), ALN (p=0.012), and CE
(p<0.001). e '

nommwmymol Oxteoid Thickness

(Unit: Micrometers)
Obscrved SE Comparison Between Treatments
Treatment N Median (Median) Range ALN CE ALN+CE
PBO 8 6.30** 043 (4,60, 8.70) 0.192 0419 0.002
ALN 23 5.20++ 0.29 (4.30, 7.50) 0453 0.012
CE - 27 5.60%* - 032 (3.90, 9.00) <0.001
ALN+CE 34 4.90** 0.16 (3.80. 6.90)

Withio-trestment test of median=0 ***: pg0.001 **: pOL0 *; ps0.050,

Ovenall treaunent effect p-value: 0.001.

Pookd SD: 0.92,

PBO: Pisceho,

ALN: Alendronate 10 mg.

CE: Coniugated extropem 0628 mee- — - - -~ - - - - -~ - - -~

The sponsor states that the decrease found in ALN + CE is most likely due to
suppression of bone tumover. The reduced Oth suggests that there was no
defect in mineralization.

Comment: It is not clear why suppression of bone turnover should result in
a diminution in the thickness of osteoid seams. However, the reductions in
Oth in the treatment groups are in keeping with the order of reduction in
markers of bone turnover. The data certainly suggest that there was no
defect in mineralization of osteoid in association with active treatment and
especially with ALN + CE.

APPEARS THIS ‘¥4
ON ORIGINAL

80

“ST POSSIBLE COPY

"
)

Y
e



Mineral apposition rate (MAR):

As shown in the following table, there was no between-group difference in MAR.

Analysis of Mineral Apposition Rate
(Unit:. Micrometers/Day)
Observed Adjusted Comparison Between Treatments

Teeatment | - N Mean SD Mean 95% Cl PBO ALN CE
PBO 8 0.55*+ 0.10 [y (0.42,0.63) - - -
ALN 17 054+ 0.17 051 (0.44,059) - -
CE 25 0.52%¢ 0.15 049 M.41,057) -
ALN+CE 12 0.46%* 0.21 044 (0.36.0.51)
Within-treanmcat test of meansQ *3%; p<0.00]1 **; p0.010 *: p<0.a50.
Ovenall restment-cffect p-valae: 0.566. -
Pouled SD: 0L16.
Nore: Pairwise comparisons were a0t performed since the overall treatment effoct was 1t significant.
PBO: Placeba.

ALN: Alendronsie 10 mg.

CE: Conjurated estrupens 0.625 me.

Comments: Note that patients who had no detectable mineralizing surface
(i.e., no tetracycline labeling in the specimen) could not be included in the
analysis of MAR. The following (reviewer’s) table lists the numbers of
patients included in each analysis, by treatment group. The greatest
number of patients excluded from the MAR arfhlysis were in the ALN + CE
group.

TREATMENT GROUP #IN OTh ANALYSIS # IN MAR ANALYSIS
PBO 8 8

ALN 23 17

CE 27 25

ALN + CE 34 12

Osteoid Volume (OV/BV, osteoid volume as a fraction or % of bone volume):

OV/BV differed significantly among the 4 groups, as shown in the following table:

81

SEST POSSIBLE COPY



Nooparametric Analysis of Osteoid Volume/Bone Volume

(Usit: Percent)
Observed S Comparison Between Tresiments
Treatment N Medisn {Median) Range ALN CE ALN+CE
‘|pBO 8 2.11= 039 0.69,4.17) 0.002 0.023 <0.001
ALN 23 0.58** 0.13 (.01, 4.03) 0.175 0.057
CE 27 0.62% 0.20 " (0.06,434) <0.001
ALN+CE 34 D24 0.08 {0.01, 1.80)

Within-treatment test of modiansd ***: gD 001 **; p<0.050 *: p<0.050.
Overall vesmens efiect p-vaiee: d).ml

Povked SD. 0.87.

PRO: Placedo.

ALN: Alendronaie 1) mg.

CE: Cung' cated ssupgoms 0.625 mg

-

The data show a decrease in OV/BV i in all active-treatment groups, relative to'
PBO, and are consistent with suppression of bone turnover in these groups, most
prominently in ALN + CE. Again, there is no indication of impaired mineralization.

Mineralizing Surface:

At Month 18, MS differed significantly among the 4 treatment groups, as shown
in the table below. Based on the values for MS, ALN + CE had the lowest rate of
_bone turnover of all 4 treatment groups.

»
Nonpanmmetric Analysis of Mineralizing Sorface
{Unit: Percent)
Observed SE Comparison Between Treatments
Treatment N - Median (Matian) Range ALN CE AILN«CE

PBO 8 5.14%* 1.04 @.70,7.17) <0001 0.007 <0.001
ALN 23 0.30%* 0.14 (0.00, 3.59) - <0.001 0.040
CE 27 1.24¢%* 0.49 (0.00. 9.57) - - <0.001
AIN+CE M4 0.09** 0.09 (0.00. 1.02) - - -

Withip-treatment test of median=0 *=*; pg0.001 **: p<0.010 *; ps0.050.
Overall reztment effect p-valoe: <0.001.

Pocked SD:  0.69.

ALN: Alcadroaste 10 mg.

CE: Conjyeand estrogens 0.625 me.

Taking the mean values (mean data presented elsewhere in NDA), the
reductions seen in ALN alone, about 88% lower than PBO, are consistent with
earlier data on alendronate. Of note, ALN + CE suppressed the mean values
even further, to 95% of PBO.

Comments: Relative to PBO, the median values were suppressed by about

96 and 98% in the ALN and ALN + CE, respectively. The PBO group is
postmenopausal and not on HRT. The CE group presumably is estrogen-
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sufficient, as judged by degree of suppression of biochemical turnover
markers. Relative to this group, the MS/BS in ALN was suppressed by
about 75%, and in ALN + CE, the MS/BS was suppressed by about 93%.

According to the sponsor, the data show that, in ALN + CE, bone turnover

was not “completely” suppressed. However, the level of suppression found »

in ALN-+ CE, relative to PBO and even in relation to CE, was nearly 100%.
According to the sponsor, 19 individuals had a MS of 0. Fourteen of these
were in the ALN + CE group, 4 in ALN, and 1 in CE.* In addition, CE+ALN
was represented by 22 fewer individuals in the MAR analysis than in the
osteoid thickness analysis. Presumably, this was due to the lack of
tetracycline labeling in these individuals. The reason for the discrepancy in
the number of patients missing from these analyses is not given.

This extreme level of suppression of bone turnover found in ALN + CE is of
concern, particularly if this regimen is to be used for extended periods (as
it most probably will be). The overall effects of long-term local suppression
of bone remodeling are not known. However, it is possible that inhibition of
bone remodeling may delay fracture healing or even cause malunion. The
safety data base provided by this study (400 women over 2 years) is
inadequate to address these concerns.

Bone Architecture

According to the sponsor, overall bone architecture was normal. There was no
evidence of woven bone, marrow fibrosis, or othex structural abnormalities.

Drug-Demographic Interactions

There were no drug-demographic interactions for safety issues. The analysis
considered age, race, and renal function (serum creatinine).

APPEARS THIS WAY
ON ORIGINAL

“ Specimens from these individuals were re-examined using a search within
multiple additional sections; evidence for tetracycline labeling of cancellous bone
was subsequently found in 16 of these individuals.
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8.3.3 Summary of efficacy and safety of Trial 072

This was a 2-year study of 425 hysterectomized postmenopausal women
with lumbar spine BMD < -2, Subjects were randomized to placebo, CE
alone, ALN alone, and ALN + CE. The study demonstrated that, at the
lumbar spine and femoral neck, the BMD increases relative to baseline

seen in ALN + CE were greater than in ALN or CE alone.

At these sites, the _increases from baseline were:

INCREASES FROM BASELINE (%)

TREATMENT GROUP LUMBAR SPINE FEMORAL NECK
ALN 6.0 2.9

CE - 16.0 o 2.6

ALN + CE 8.3* . 4.2*

* signifi cantly greater than in either treatment group (p<0.001 for both
comparisons at the lumbar spme and p—o 022 vs ALN and p=0.003 vs CE at

the femoral neck)

Very small changes from baseline were seen th PBO at either site over the
2 years. All 3 active-treatment groups experienced greater BMD increases
than were found in PBO.

Other changes:

Total hip and trochanter: ALN + CE had greater increases than CE alone,
but not greater than ALN alone. The differences between CE and ALN + CE

were about 2%.

Total body BMD: all 3 5&tive-treatment groups produced significant
increases from baseline in total body BMD of about 1.33 to 2.5 %. However,
there were no significant differences between treatment groups.

ALN did not differ significantly from CE at any site except the trochanter,
where the increases were 5.9% ClI: [5.3, 6.6]) for ALN vs 4.3%, CI: [3.8, 4.8]

for CE. .
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The differences in mean % BMD increases from baseline, at 5 anatomic
sites, associated with 2 years of treatment with combined [ALN + CE] vs CE
alone or ALN alone are summarized in the following (reviewer’s) table:

SKELETAL SITE [ALN+CE] vs CE |[ALN+CE] vs ALN
SPINE 2.27% 2.26%

FEMORAL NECK 1.55% 1.3 %

TROCHANTER 2% 0.6%

TOTAL HIP 1.21% : 0.67%

TOTAL BODY NO DIFFERENCE NO DIFFERENCE

-

In an analysis of treatment-by-demographic interactions, the sponsor
found that the BMD results were all independent of age, race, or prior
estrogen usage. The effects on were also independent of baseline BMD
and were similar in the subgroup of individuals with a baseline lumbar
spine BMD T-score <-2.5 SD.

Biochemical markers of bone resorption and formation were also
suppressed more with combined ALN + CE treatment, compared to ALN or
CE alone. All 3 active treatment groups experienced statistically significant
and quite substantial reductions in NTx/Cr and BSAP during the treatment
period. In general, treatment with either ALN or CE alone reduced
resorption markers from typically elevated post-menopausal levels to those
found in premenopausal women. With combined ALN + CE, the levels
declined even further, to between —1 and -2 SD of the mean for
premenopausal women. For NTx/Cr, these declines were of the order of
60-70% (from PBO). For BSAP, the reductions were of the order of 50-60%
of PBO. ALN produced about the same (for BSAP), or slightly greater (NTx),
reductions than were found in CE.

Although ALN + CE substantially reduced BSAP and NTx, the means for
both parameters were not less than 2 SD below the reference means for
premenopausal women. The sponsor’s conclusion is that bone turnover
was not completely suppressed. While this is true for the entire skeleton, it
may not apply to all sites, particularly sites rich in cancellous bone. The
discordance between the histomorphometric parameters and the
biochemical parameters, discussed below, is suggestive of this.

85




Height:

Height was reported as a safety parameter. Of interest, the mean height
decreased significantly by 2.6 and 2.4-mm in CE and ALN + CE (p<0.010),
respectively. For PBO and ALN, there was a nons:gmf‘ cantincrease of 1.4
~mm and a decrease of 0.9 mm, respectlvely :

Caommante nn l'l-ﬁs i

Safety:

Overall, the safety profile of combined ALN + CE was similar to that of
either treatment alone, or to placebo. There were no deaths and very few
serious AE’s. In this study, there was no evidence for an increase in upper
Gl AE’s in alendronate-treated groups.

It should be noted that the absence of measurable increases in upper Gi
AE’s in this and previous controlled alendronate trials is inconsistent with
the numerous reports of upper Gl AE’s, some very serious, found during
the post-marketing period. The cause of this discrepancy has not been
elucidated, but poor representation of the intended population by the trial
population is a likely possibility. This issue has been discussed in detail

previously (see review of the 4-year FIT trial, earlier this year).
: -

Treatment with CE alone or in combination with ALN was not unexpectedly
associated with weight gain or breast pain.

Fractures: There were very few incident fractures in the trial: 5 (5.4%) of 92
ALN; 8 (5.7%) of 140°ALN + CE; 4 (8%) of 50 PBO and 10 (7%) of 143 CE.
Most of these were non-vertebral fractures, mainly foot, ankle, and rib.
There were no laboratory safety issues that were associated wuth the use of

ALN + CE for the 2-year period.

Thus, from the standpoint of routine safety monitoring and tolerability, the
use of the combination of the two agents had a favorable profile.

Histomorphometry:

In contrast to the overall safety/tolerability results of this trial, portions of
the histomorphometry data were not as reassuring and raised questions
about the long-term safety of combined therapy.

From the standpoint of normality of the bone, there was no evidence of
impairment in mineralization, nor were there any changes in bone
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architecture that would raise any concerns. This is similar to earlier results
with alendronate alone.

The problem is not with the architecture or with any lack of mineralization,
but with the extreme degree to which bone turnover is suppressed in the
combined therapy group. According to the sponsor, this suppression is
entirely consistent with the known action of the two agents and with the
degree of suppression of the biochemical markers. As noted above, the
fact that the marker values remained above -2SD of the premenopausal
mean, was interpreted by the sponsor as an indication that bone turnover
was not completely shut down by treatment.

In further explaining the nearly complete suppression of turnover seen in
the histomorphometry, the sponsor states that ALN “decreases the rate of
iliac trabecular (cancellous) bone turnover to a greater extent than in the
skeleton as a whole. This is due to the fact that ALN localizes preferentially
at sites of active bone turnover, especially highly vascularized ones, such
as the ilium. Thus, histomorphometric measurements overestimate the
effects of ALN on overall bone turnover. $pecific biochemical markers,
such as NTx, provide better indices for the effects of ALN on overall
skeletal turnover than bone biopsies.”

To explain the lack of tetracycline label that was seen in 19 individuals (14
of these on combined ALN + CE, 4 on ALN, and 1 on CE), the sponsor
states that active, labeled sites may be misses normally and that one would
expect an even greater proportion of individuals to lack tetracycline
labeling when taking anti-resorptive agents. This is true, but it still fails to
address the fact that none of the 8 PBO and only 1 of 27 CE lacked
tetraclycline labeling (as opposed to 4 of the 23 ALN and 14 of the 34 ALN +

- CE).

Compnarison of the histomorphometry data with the changes in biochemical
markers shows that the relationship between the two is not simple. For the
biochemical markers, the order of suppression potency was [ALN + CE] >
ALN > CE. However, the differences between the 3 active-treatment groups
were not large (e.g., for NTx, about ~70%, -61%, and -52%, respectively; for
BSAP, -60%, -560%, and -49%). Despite the fact that this hierarchy was
maintained in the histomorphometry results, the differences between the
groups was much more substantial in this study. For MS/BS (expressed as
%), the results were 0.09, 0.30, 1.24, and 5.14% ([ALN + CE], ALN, CE, PBO,
respectively). This means that the bone turnover rate in ALN was 25% that
of CE; more striking, the turnover rate of [ALN + CE] was 30% that of ALN
and 7% that of CE. Thus, the thirteen-fold difference in bone turnover rate
in [ALN + CE]}, relative to CE, that was seen on histomorphometry was
accompanied by only a 45% difference in absolute mean NTx and a 25%
difference in BSAP. In other words, there was a 4- to 6-fold disproportion
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between the two methods, when the methods were used to compare
degrees of suppression of bone turnover among treatment groups. The
histomorphometry study was performed at 18 months, and there is no
indication whether the suppression of local bone turnover will increase or
abate with further treatment. . __.

Assuming that the systemic bone turnover markers represent resorption
and formation activity of the entire skeleton, then it is quite probable that
the iliac crest (the site of the biopsies), composed mainly of cancellous
bone, is not representative of the entire skeleton. It is also significant that,
in CE+ALN, BMD continued to increase at nearly all measured skeletal sites
at 2 years, with no sign of a plateau. According to the sponsor, this
selectivity is a likely explanation for the differences in the turnover results,
as well as for the severe degree of suppression found in the biopsy
specimens. However, there remains the concern that if this degree of
suppression can occur at one site, what evidence is there that it cannot
occur at another? Why is the iliac crest a valid indicator site for bone
architecture, but not for bone turnover?

One can only speculate about the mechanism of synergy between ALN and
CE in suppressing bone turnover, at least at selected sites. However, the
extreme degree of suppression raises serious concerns about long term
safety, concerns that are not allayed by the sponsor’s emphasis on the
continued presence of biochemical markers.

- ~
In the overall summary, the sponsor concludes that “there is no evidence
that the decrease in bone turnover induced by ALN (alone or in
combination with CE)-is excessive. The decrease in MS seen in ALN-treated
patients in this study is consistent with previous studies, in which ALN was
shown to decrease fracture risk.”

I cannot agree with this assessment. There is striking evidence that
combined therapy can suppress bone turnover very severely at selected
sites. This suppression may not be generalized throughout the entire
skeleton, as suggested by the persistence of biochemical markers and the
rise in BMD at several sites. Nonetheless, complete local inhibition of bone
remodeling may result in microfractures or delayed healing of fractures.
Although a decreased rate of fractures was observed in the earlier
alendronate ftrials, and although estrogen alone may prevent fractures, this
does not mean that the combination of the two agents (with demonstrably
additive effects) will have the same bone safety and efficacy. Further
investigation will certainly be required to define the relationship of the iliac
crest histomorphometry data with bone metabolism at other skeletal sites.

9 and 10 sNDA 20560-018: Overall assessment of efficacy and
safety
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This submission consisted of three trials. The first (Protoco! 080) was a
small, 4-month clinical phannacology study that compared the effects of
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es;ragen - iﬁi‘Gg‘éSuu O esSuogen aione on biochemical markers of bone
turnover. This study essentially reconfirmed earlier observations that
addition of MPA to estrogen did not reduce the bone-sparing effects of
estrogen alone.

The second trial, Protocol 097, was a one-year study of the effects of
adding alendronate to ongoing HRT in osteopenic women (BMD t-score <-
2.0). The cause of the osteopenia was thought by the sponsor to be a delay
prior to initiation of HRT, combined with a plateau in efficacy of HRT. This
assumption is reasonable. Efficacy endpoints were BMD and biochemical
markers of bone turnover. The study enrolled 428 postmenopausal women
(average age 61 years, average time from menopause onset 15 years) who
had taken HRT for an average of 9.6 years. The subjects were randomized
1:1 into HRT alone (continued regimen) or HRT + ALN. Patients continued
their individual HRT regimens.

Results:

1) BMD: At the 4 skeletal sites (lumbar spine, femoral neck, trochanter, and
Ward’s triangle) both treatment groups, HRT alone (PBO) and alendronate
(10 mg) plus ongoing HRT (ALN), experienced statistically significant
increases above baseline in BMD after 6 and 18 months. The single
exception to this was trochanter BMD at 12 months in the PBO group. The
increases were generally of the order of about 0.5-1% in the PBO group and
1.6-3.7% in the ALN group. A plausible explanation for the increases in
BMD over baseline in the PBO group is increased calcium and vitamin D
intake.

Comparisons between groups: The BMD increases found in the ALN + HRT
group were statistically significantly greater than those in the HRT + PBO
group at the lumbar spine and hip trochanter at 6 and 12 months. However,
the differences between groups were not significant at the femoral neck
and Ward's triangle.

2) Biochemical markers of bone turnover:
For both groups, the baseline median values for BSAP and NTx were
similar to values found in premenopausal women, mdncatlng long term

effects of HRT, as well as compliance with HRT regimens.

For the HRT alone group, there was no significant change in BSAP or NTx
during the 12 months of the study.

89



For the ALN (HRT + ALN) group, there were statistically significant
decreases from baseline in BSAP (by about 21%) and NTx (by about 42%)

at 6 and 12 months. At both 6 and 12 months, the means both markers were_
slightiy below the premenopausal means, but were within 1 SD and
remained within the normal premenopausal range.

The between-group (ALN vs PBO) differences in levels of both markers
were statistically significant at both 6- and 12-month time points.

Thus, the sponsor demonstrated that, over the course of 12 months, the
addition of alendronate, 10mg, to an ongoing regimen of HRT, further
suppresses biochemical markers of bone turnover and further increases
BMD at the spine and trochanter, but not at the femoral neck and Ward’s
triangle (where the differences between treatment groups were not
significant). . :

Safety: There were no safety issues as a result of this trial. There was no
increase in adverse events in general, or in adverse events usually
associated with either treatment alone. There appeared to be an increase in
foot fractures in the alendronate-treated patients, but the level of
documentation for all fractures remains unclear, based on the data
presentation. In any case, there was no increase in fractures in the third

trial, which was two-years’ duration.
) p

The third trial, Protocol 072, was a two-year study of 425 hysterectomized
postmenopausal women with lumbar spine BMD T-score < -2.-Subjects
were randomized to PBO, ALN, CE, and CE + ALN. Efficacy was change
from baseline BMD at several anatomic sites, and changes biochemical
markers of bone turnover. An additional histomorphometry study was

performed on a subset of 96 subjects at 18 months of treatment.

This study demonstrated that the combination of ALN + CE produced
increases in BMD at the lumber spine and femoral neck that were greater
(by about 2%) than those found in CEor ALN alone. At the total hip and
trochanter, ALN + CE produced BMD changes that were about 2% greater
than with CE alone, but were not significantly greater than with ALN alone.
There were no significant differences between the 3 active treatment
groups in total body BMD at 24 months.

Biochemical markers of bone formation and resorption were suppressed
into the premenopausal range by all 3 active treatments. The suppression
was greater with ALN + CE than with either agent alone.

90



Curiously, subjects in the ALN + CE and CE alone groups lost about 2.5
mm over the two years; both within-group changes were statistically
significant from baseline. Neither the PBO nor the ALN alone group had a
statistically significant change in mean height over the two years.

There were no safety issues in the study. There was no increase in specific
AE’s in ALN + CE over those found in any of the other 3 arms.

There was no significant difference in fracture incidence (vertebral,
morphometric vertebral, or non-vertebral) among the 4 arms during the
course of the study.

The bone histomorphometry study showed profound inhibition of bone
turnoverin the ALN + CE group. The MS/BS ratio found in this group was
about 30% of that seen in the ALN only group and about 7% of that found in
CE. Other histomorphometric parameters indicated no mineralization
defect in any treatment group. The bone architecture was normal in all
treatment groups. The relationships among systemic markers, local
histomorphometric changes, and clinically important outcomes are still
unclear and remain to be elucidated.

In summary, there were several overall problems with this submission.
From the standpoint of physiology, the combination of ALN and CE may
have effects on bone that are not entirely predictable on the basis of
knowledge of the action of either agent alone, The synergistic effect of the
two agents on suppression of bone turnover is a prime example of this.
Given the complexity of the entire system and the large size of the
population that will inevitably be exposed to ALN + CE, a larger trial, of size
and duration sufficient to examine fracture efficacy, would certainly have
been more appropriate. In addition, an approach to the potential problems
of delayed fracture healing and malunion of fractures would be very

helpful.

In this regard, the emphasis placed on surrogate markers, BMD and
biochemical turnover indicators, has hindered our ability to determine the
true efficacy and safety of a novel drug combination. When surrogates for a
disease are allowed to become the disease itself, the analysis of a
complicated issue becomes scientifically simplistic and potentially
hazardous. The assumption that an increase in BMD is always beneficial, or
that an increase in BMD caused by drug A is physiologically the same as
an equivalent increase caused by drug B, is scientifically unsound.

In this sNDA submission, the reliance on BMD as a surrogate for a disease,
as well as an indicator for an incompletely understood change in bone
physiology, has resulted in a study with uncertain conclusions regarding
either clinical efficacy or long term bone safety. A few hundred women
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have been exposed to a novel drug combination for one to two years. We
know that surrogate markers have changed in the anticipated directions
and that these changes have been shown to be associated with beneficial
effects in previous studies of alendronate alone. We also know that,
overall, there were no obvious safety problems, in terms of adverse
experiences. However, we know nothing about meaningful clinical benefits
associated with combination therapy The study lacked sufficient statlstncal
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fact, there was not even a meaningful trend in either direction. If anything,
combination therapy had an adverse effect on stature: the ALN + CE group
lost height, while the placebo group increased stature non-significantly. In
addition, a serious safety concern was raised by the histomorphometric
data, a concern that was not allayed by the sponsor’s explanation of the
bone suppression.

APPEARS THIS waY

CONCLUSIONS ON ORIGINAL

These studies demonstrated that:

| p

1) Over 1 year, alendronate, 10mg/day, added to ongoing HRT, produced
greater increases in BMD at selected skeletal sites than were achieved
with continuation of HRT alone.

2) In a 2-year study, alendronate plus CE produced greater increases in

- BMD at selected sites than were achieved with either drug alone.

3) .Changes in systemic levels of bone turnover markers were paraliel to
the BMD changes The combination ALN + CE produced greater
suppression of bone turnover markers than was achieved with either
therapy alone.

4) The combination ALN + CE was well tolerated and had an overall safety
profile that was essentially the same as that found with either drug
alone or with placebo treatment.

5) Histomorphometry data confirmed that bone quality at the iliac crestis
architecturally normal following 18 months of treatment with
combination therapy. However, at the iliac crest, combined therapy
inhibiied bone resorption by almost 98%, relative to placebo, and by
70%, relative to alendronate alone. These data raise concerns regarding
long-term safety of combination therapy.

6) Fracture efficacy was not part of the study; of some concern, patients
on combination therapy lost more height over two years than patients
on placebo, with trends towards greater height loss compared to either
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group alone. Thus the clinical benefit of combination therapy is not
clear, despite changes in surrogate markers.

11 Labeling review

Proposed changes to the current label are presented below. Other,
extensive, changes to the Fosamax® label have been negotiated with the
sponsor, on the basis of the results of the FIT trial.

/~—\v—\

APPEARS THIS WAY
ON ORIGINAL
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~
a)

In the Clinical Pharmacology and Drug Interaction sections, | recommend
adding: o o

m

L :

RECOMMENDATIONS:

APPROVAL, WITH INDICATED LABELING CHANGES. IT SHOULD ALSO BE

MADE CLEAR THAT ALL PROMOTIONAL MATERIAL REGARDING
" CARRY THE ABOVE STATEMENT.

MEDICAL OF ) y -51
CC DRS. SOBEL, TROENDLE, MR. HEDIN, HFD-510 FILE
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20560n832 November 19, 1999

NDA 20560/5-018
Merck
Alendronate (Fosamax)

Team Leader’s Comments on Combined Fosamax and HRT

Safety and effiéacy data from 2 trials constitute
the principal basis for this NDA supplement.

Another study 080 was a 4-month study of the effect
on biochemical markers (Urinary N-
Telopeptide/creatinine excretion) of adding
progesterone (Medroxyprogesterone acetate, MPA) on
days 1-12 of each month to continuous conjugated
estrogen (CE). This study in 41 (38 completed)
healthy, hysterectomized postmenopausal women, 40-75
yr of age & on HRT at least 1 yr, -satisfactorily
demonstrated that addition of MPA to ERT did not
significantly alter bone markers.

Both Studies 097 and 072 were randomized and
placebo-controlled, used 10 mg Alendronate, 0.625 mg
CE and compared lumbar spine BMD as tke primary
endpoint.

Study 097 is a 1 year comparison of effects on BMD
induced by Alendronate plus placebo and ALN plus HRT
in women who are >40 years of age, postmenopausal >5
years (or at least age 25 more and surgically
menopausal at least 5 years) with BMD <2 SD below
peak bone mass at the lumbar spine or the femoral
neck. 428 participants were enrolled, and 394
completed this study. LS BMD increased more in the
ALN plus HRT group than in the placebo plus HRT
patients by 2-2.6%.

Study 072 is a 2-year comparison of the effects on
BMD of ALN alone compared to CE alone, the
combination of ALN and CE, and placebo in 45-75 year
old hysterectomized (at least 3 years prior to
entry) women who had LS BMD <0.86 g/cm®. 425
paarticipants were enrolled and 395 completed this
study. Results were highly significant increases in
BMD (6, 5.99, and 8.265 at the lumbar spine for ALN,
CE, and ALN+CE, respectively) with no increase in
the placebo patients. This difference is 2.266% more
BMD with CE + ALN than with CE alone.



Histomorphometry was done on 92 biopsies on patients
in Study 072. This was an important substudy,
because the principal concern in combining ALN and
HRT in an individual patient has been that we are
thus combining two drugs, both of which inhibit bone
remodeling. Dr. Schneider’s very excellent review
addresses the findings in these specimens. Osteoid
thickness, mineral apposition rate, osteoid volume,
and mineralizing surface were evaluated for signs of
bone remodeling or lack of it. In each of the
parameters, reduction in patients on CE + ALN
exceeded reduction in those on CE alone.
Significance of this finding for median OTh, OV/BV,
and MS/BS were P<0.001, 0.001, and 0.001. For MAR,
no significance was found, and observed means were
0.52 and 0.46 for CE and CE + ALN. That is what was
intended and expected in combining two agents that
both act by inhibiting osteoclasts. The observed
median was 0.09(placebo mean was.5.14), and the
range was 0.00 to 1.02 (placebo range was 2.70 to
7.17) . This almost total lack of mineralizing
surface is frightening.

What happens when bone remodeling is halted
-completely? Because of the absence qf information on
this issue, I find it impossible to evaluate this
submission as adequate to support the addition of
this information to the package insert for
Alendronate. If it is to be mentioned in the insert
under Clinical Pharmacology, the risks must be
stated in language that can be understood by the
average or even the below-average physician. The
benefits have not been shown to outweigh the risks.
I support the wording that was proposed by Dr.
Schneider in his review. The designation of
histomorphometry results as 98% submission is less
acceptable, but may convey the sense we have that
further information is necessary. If the sponsor is
unable to propose a satisfactory phase study, the
application should not be approved.

Recommendations: Approvable if sponsor agrees to do
an _adequate study post marketing.

i ///‘z‘/tt?
Gloria Troendle
Cc:HFD-510/NDA 20560

Div File/GTroendle/BSchneider/RHedin/SSobel




November 16, 1999

- MEMORANDUM
TO: NDA 20560-S018 FILE
RE: SAFETY UPDATE

A separate safety update has not been included with this submission. However,
compl afety data on all patients in the trial were included with the
sub ion. and jn opinion a separate safety update is not needed.
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/?idce‘ S. Schhéider, MD’ \/K/— -
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Medical Officer, DMEDP
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