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Figure 2
Time to Normalization in Serum Alkaline Phosphatase
Study RPD-001634
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Percent change in baseline total SAP excess
Baseline excess was defined as:

Baseline excess= Measured baseline total SAP-midpoint of normal SAP
range for the reference laboratory.

Normal range for SAP:

Age Male Female
¢ (Years) (UL) (U/L)

R 151019
20 to 58
> 59

15-58
> 58

Figure 2 (Sponsor's Figure 3, vol. 1.116, p. 72) presents the results.

Figure 2. Mean percent change from baseline in total SAP excess.
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In both the Didronel and risedronate groups significant decreases from
baseline excess occurred at Day 30 of treatment and thereafter continued
to decrease during the treatment and follow-up periods. At baseline, there
was no significant difference between the two treatment groups with
respect to mean baseline total SAP values (497.4 U/L Didronel vs 482 .4
1 U/L risedronate). Between-group comparison of reductions in baseline
RPPEARS TH"S WAY total SAP showed significantly higher decreases (p < 0.001) at all visit
ON ORIGINAL Days during both treatment and follow-up periods.

Treatment-by-investigator interaction APPEARS (H1I5 WAY
ON ORIGINAL
Sponsor states that there was no treatment-by-investigator interaction with
krespect to reduction in total SAP excess.

Subgroup analysis was performed based on previous Didronel users and
non-users, and a quantitative type of interaction was reported. In the
risedronate group, there were greater percent reductions compared to the
Didronel group, irrespective of previous Didronel treatment The results are
shown in Figure 3 (Sponsor's Figure 5, vol. 1.116,p.79).

Figure 3. Mean percent change from baseline in total SAP excess relative
to previous Didronel treatment.
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A= = ~4 400 mg Didrone! =2 30 mg Risadonata
OayO = baselina.

Data shown am mean £ SEM.

In the Didronel group, patients who had no prior Didronel therapy
achieved greater reductions in total SAP excess compared to those who
had received Didronel treatment previously.
Other subgroup analysis
Defined by baseline excess in total SAP:
1S WAY
a) Baseline total SAP > 2 to 3 times the ULN. APPEARS THIS W
ON ORIGINAL
¢ b) Baseline total SAP > 3 to 7 times the ULN.
%) Baseline total SAP > 7 times the ULN.

The results are shown in Figure 4 (Sponsor’s Figure 7, vol. 1.116, p.80).

BEST POSSIBLE COPY
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The risedronate group took slightly longer period to maximum response (>
75% reduction) in total SAP excess in the subgroup with baseline AP > 7
times the ULN. But all subgroups achieved 80% or more reduction in SAP
at endpoint 1 (Visit Day 180). During the follow-up period all three
subgroups showed similar response. The subgroup with baseline SAP > 7
times the ULN showed a slightly greater reduction at endpoint 1.But due
to small number of patients in the latter group (n=6), no meaningful
interpretation could be made about this observation.

APPEARS TH!S WAY
ON ORIGINAL

In the risedronate group maximum reduction from baseline in total SAP
was significantly greater than that observed in the Didronel group during
both treatment and combined treatment and follow-up periods. However
there was no significant difference between two treatment groups with
respect to Days to maximum reduction from baseline (181 vs 183 days).

“Maximum reduction in total SAP

Relapse APPEARS TH!S WAY

ON ORIGIHAL
A patient was considered to suffer a relapse during the study, if he or she
manifested at least 50% increase in SAP from the nadir and total SAP
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value was > 2 times the ULN. The results are summarized in Table 19
(Sponsor's panel 17, vol. 1.116, p. 75).

Table 19. Patients with relapsed SAP.

Panel 17
Na. (%) of PRRNts Who Had a Relapsa h Tow!
Serum Alkatine Phosphatase®
Study RPD-001694
400 mg Ddoned 30 mg Risedronase
(N=60) (N =60) Pwvalues
Ro. 1§ o Patents Who Relapsod ®
Treatmant Period
Yes o o]
No 53 (100.0%} 60 ($009%)
Both Perocs® 0.045
Yes 8 (15.1%¢) 2 B.3%)
No 45 (84.9%) 58 86.7%)

¥ Only those patiens who demonstrated at ast a 10% redwton in VO] serum AP wem irchded in
tha analysks (53 Ddronet 60 rsedronate). Patiants were conside ed © hava a relapsa i they
experienced at least a 509% increase from their lowest lavel of Otal serum AP and had a ol

p Sarum AP valua gmaur than wo times the upper imitof te nomal Range.
Bot the treatmen and folow-up periods.

Cormresponding datacan be found in Tables 13.1 and 13.2; Appendix 7.4, Listings 7.4 and 7.2.

The results showed no relapse during the treatment period in either group.
During the combined treatment and follow-up periods, 3.3% in the
risedronate ans 15.1% of patients in the Didronel groups showed relapse
(p=0.045). The time-to-event (relapse) distribution curve is presented in
the Figure 5 (Sponsor’s Figure 4, vol. 1.116, p. 76).

Figure 5. Time to relapse in SAP.

Figure 4
Time to Relapse in Serum Alkaline Phosphatase
Study RPD-001694
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There was a significant difference (favoring risedronate group) in the time-
to-relapse distribution of patients in two treatment groups. Response to
the study drugs was further evaluated with respect to previous treatment
for Paget's disease of bone. The results are shown in Table 20.

( Sponsor’'s Panel 18, vol. 1.116, p. 77).

Table 20. Response to current treatment in patients with prior therapy.

Pancd 10

No. (%)of Patierrts Who Rasponded © Curent Tharapy
by Rasponse © Prewibus Pager’s T eatment

Study RPD-GO1E4

400 mg Dicronal 30 mg Rsedorate
Response © Previous <30% 220 <0% T 200m
Pagets Tramert N  Redcen Redcton | N Rechstion Reducton
<30% Reducton 12 43 CY=:X) s 1 {00) 40cs
2 30 Rechotion 17 suny 9 (529 > o © 20100
Urkrown Ressxrse 15 30 12@0 | 18 0 18 (1000

Cormresparding da® canbe found inTables 14.1, 142, and 143,

Of 12 non-responders (in the Didronel group) to previous antipagetic
treatment, 8 (66.7%) showed > 30% reduction in total SAP (responders)
to current Didronel treatment. In the risedronate group, there were total 5
such patients (non-responders to previous treatment), and 4 of 5 patients
were reported to be responders risedronate therapy. Almost equal number
of patients (n=15-18) with “unknown” response to previous antipagetic
treatment were enrolled into two treatment groups. Of these patients, 80%
to 100% of them adequately responded to current Didronei or risedronate
treatment.

Results analyzed in evaluable-patient subgroup

Both primary and secondary efficacy parameters were analyzed.

“Mean decreases (from baseline excess) in total SAP were 39% and

87.4% in the Didronel and risedronate groups, respectively at end point 1
(p< 0.001). Similarly, at endpoint 2, in both groups total SAP decreased
significantly from baseline. Decreases in the risedronate group at both
endpoints were significantly more than that observed in the Didronel group
(p <= 0.001). (Sponsor’'s Table 21.1, vol. 1.116, p. 222

Eighty-five percent of patients in the risedronate group (n=58) as opposed
to 21.1% of patients in the Didronei group (n=57) achieved maximum
response ( > = 75% reduction) in total SAP. Similar percentages of paints
in respective treatment groups showed maximum response during the
360-day study period (Sponsor’'s Table 21.2, vol. 1.116, p.223).
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About 76% of evaluable patients in the risedronate group achieved
normalization of total SAP at endpoints 1 and 2 compared to 10.5% and
15.8% in the Didronel group at corresponding endpoints.

No relapse occurred during the treatment period. in either group. In the
risedronate group, 3.3% of patients showed a relapse during the entire
study period as opposed to 15.1% in the Didronel group (p=0.045)..

Serum Skeletal AP (Ostase) APPEARS TH!S WAY
ITT analysis ON ORIGINAL

Normalization with treatment- Seventy-three percent of patients in the
risedronate group (n=60) were reported to achieve normalization of serum
skeletal AP (during the treat and follow-up periods) as opposed to about
17% to 18% of patients in the Didronel group (n=60) during corresponding
periods. Median time to normalization was significantly shorter (93 days)
in the risedronate group than the Didronel group (> 360 days) The
difference between two treatment groups with respect to time to

“ normalization was significant (p < 0.001).

Change from baseline- The results are shown in Figure 6 (Figure 9, vol.
1.116, p.83).

Figure 6. Percent change from baseline in serum skeletal AP.

Fgure 9
Mean Percent Change from Baseiine
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Baseline mean values were almost identical for the two treatment groups.
In the risedronate group, decreases in serum skeletal AP were significant
at all Visit Days 30, 60, 90, 180, 240, and 360 (Endpoint 2). in the
Didronel group, significant decreases were observed on Visit Days 60-
240. During the treatment period and the entire duration of the study,
maximum reductions in serum skeletal AP were -114 .g/L and -66.5 n.g/L
for the risedronate and Didronel groups, respectively. During the entire
study period, similar differences were observed between two treatment
groups with respect to maximum reductions in serum skeletal AP. With
regard to time to maximum reduction in serum skeletal AP, there was no
difference between the two groups.

Subgroup analysis APPEARS THIS WAY
ON ORIGINAL

Subgroup analysis was performed with regard to response to test drugs in
patients with or without previous antipagetic treatment.

In the risedronate group, response to current treatment at endpoints 1 and
2 was similar, irrespective to previous Didronel treatment. Decreases in
serum skeletal AP ranged between ~ at two endpoints.
Whereas, in the Didronel group, mean decrease in serum skeletal AP in
previous non-users was greater than that in previous Didronel
users.(about 41% vs 20%).

Changes in Urinary deoxypyridinoline /creatinine ratio (DPyr/Cr)

ITT analysis- The results are summarized in Table 21 (Sponsor’s Panel
21, vol. 1.116, p. 86).

Table 21. Percent of patients with normalized DPyr/Cr.

APPEARS TH!S WAY x
ON ORIGINAL o
Panel 24 o

NO. (%) Of PAnts Wh 0 Ach ved KONTAIZALioN of Urine DeoXy Py AdinoEnascraatining
ana Days to NoMaRation tad
Study RPD-001694 _J
400 z:g-osig)ond 30 rq%:;hog’mm P raka e
Treatme Period <0.009 (J e ]
Yos 3 ©50%) 51 85.0%) (Vo)
™ 2T (45.0%) 9 (45.0%) e
Both Perods® «0.008 n—
Yes 3 ©6.7%) 2 88.7%) S
No 26 (43.3%) 8 (133%) (T
Days v Nomalization «0.004 I-I-l
Madian 12 310 o

¢ Both tha treatmam and follow-up parods.
Comesponding datacan be found in Tables20.1 and 20.2; Apperdix 7.1, Listings 7.4, 72,ard 7.3.
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In the risedronate group, » of patients achieved normalization
of DPyr/Cr during the entire study period compared to of
patients in the Didronel group. Differences in response to treatment
between the two groups at the two endpoints were significant. Also, in the
risedronate group, median days to normalization were significantly shorter
in comparison to the Didronel group.

Percent change from baseline in DPyr/Cr is shown in Table 22.

Table 22. Mean percent change from baseline in Dpyr/ Cr ratio.

Day 400mg Didronel 30 mg Risedronate

Treatment Period Mean SEM N Mean SEM N

Visit Day 30 -10.1 44 - 60 43.5* 40 59

Visit Day 60 -21.7 36 58 -57.2* 2.9 57

Visit day 90 -27 3.8 58 -48.1* 2.7 57

. Visit day 180 -39.5 3.6 56 -51.02.3 54
Endpoint 1 -38 3.5 60 -50.3%1 2.2 59 .

Follow-up Period

Visit Day 240 256 44 53 -47.0* 3.1 53
Visit Day 360 -156 55 47 -47.1* 3.6 52
Endpoint 2 -156.9 4.5 60 -45.9* 3.4 59

*p <0.001; ** p=0.007; £ p= 0.002 (Between group comparison).

There were greater reductions from baseline in mean urinary DPyr/Cr
ratios in the risedronate group at all Visit Days compared to the Didronel
group. Evaluation of maximum reduction from baseline in urinary Dpyr/Cr
¢ ration showed no significant differences between treatments during the

treatment and follow-up periods (See sponsor's Table 19.2, vol. 1.116, p.

L3 218). Also, there was no significant between-treatment difference with
respect to time to maximum reduction (defined as the number of days
from the first dose to the first occurrence of the lowest level).

With respect previous Didronel use or not, percent change from baseline
in DPyr/Cr was reported to be comparable between the previous Didronel
users and non-users. Previous non-Didronel users showed greater
reduction in urinary DPyr/Cr ratio to current Didronel treatment than
previous users. Similar results were reported with respect to any previous
treatment for the Paget's disease of bone.

Attempts were made to evaluate the correlation between the percent
change from baseline in serum AP excess and the percent change from
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baseline in serum skeletal AP at Visit Days 30, 60, 180, and 360. The two
efficacy parameters were reported to be positively correlated at all time
points of the study (See sponsor’s Figure 12, vol. 1.116, p. 91).

Quality of Life (QOL) assessment

The SF-36 questionnaire form measured the eight health scales (Physical
functioning, social functioning, role-physical and role-emotional, mental
health, vitality, bodily pain, and general health). Two additional
components (physical and mental) were derived from these 8 scales. A
high score in any scale and/or components indicated “better health state.”

The results related to QOL (bodily pain scale) are summarized in Table 23
(Sponsor's Panel 23, vol. 1.116, p.93).

Table 23. QOL assessment based on SF-36 questionnaire. >
< Penei (&
o Maan Changa From Baseling in Quallty of Likz Bodily Rain by Vish
Study RPD-001ED4 I-I-I
I-I-I 400mg D dronet 30 mg Rsedroawe A
el Day Maan SEM n Maan SEM n | Pwike m
m -——
Saselon . 14 ;
54.98 3 5 o2 32 £ 0.340 m
w T xmnent Revicd m
m Day &0 53 29 =3 108~ as £ o3 o
o Day 180 32 33 = Y 32 53 027 m
& Encpoirt 1.8 32 st Y 29 £ 0210
w. Day 30 68 36 “ 9.4 34 ® o808 I ]
Ll Encpoit2 1.6 3.4 57 ag s0 £ 04% m
m Endpoint 1 Lastmeas uement during e tratment period.
Endpoint 2 Lastmms et during e study.
e eae: Significanto hange from baseline (p #0040 and 0.001, sespectively)
¢ L orresponding dva canbe bund b Tabla 30.2 3nd Appendic 7.4, Lstpg 154

kThe results showed significant improvement from baseline in bodily pain
scale in the risedronate group at all Visit days studied. The Didronel group
also manifested improvement in bodily pain, but the difference from
baseline scores was not statistically significant.

Improvement in bodily pain as a result of treatment regimens was further
analyzed to assess the number and percentage of patients with no pain at
each study visit. The results are summarized in next table.

Table 24 (Sponsor's panel 25, vol. 1.116, p. 95).

Table 24. Shift table for patients without bodily pain.
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fanel 28 >
Shift Table for Ratiants Who Wesa Witdow Bodly Rain m
Seudy RPO-ODIEM o
400mg Didrone 30mg Rsedrraw
Baselre Saselrne o
Day Pan No Pan Pan No Pain I I '
Qay 60 Pan 47 3 ® L]
Mo Pain 2 2 s 3 wad
Paqlue 0.653 0.2 m
Day 180 Pah “ 3 4 ——
Mo Pan 3 s s 3 (Je)
Pagjue 1.000 (X[ -] m
Endporrtt ¢ Paih 40 3 ) 1
Mo Pan s s o s -
Piake 1.000 0.0% Q_
23 T ‘3‘1 S \&AY Day 360 Pah » 3 s [
APPLAr R No Pan ) 2 s 3 h—
0 ‘\! Q‘R !‘ ,\!. AL Parhe 0.708 0.020 w
Ercpoimt2 Pah 47 4 48 [
No Pain 4 2 -] 3 th
Psaiue 1.000 0011 m
Nowe: P+ajue tesedon McNemar's est
Encpoirt 1 : Lastmeasunament during he veatmert period.
Encpoint 2: Lastmeasuremant during he study.
Conaspondihg data can ba found in Table 30.4; Appandlx 7.1, Lssng 15.4.

In the risedronate group, 8 patients who had pain at baseline were
reported to have no pain at Visit day 360 (p=0.020). Similar results were
reported at Endpoint 2 (last measurement of the study). Percent of
patients without bodily pain by Visit is shown in Table 25 (Sponsor's Panel
26, vol. 1.116, p. 96).

Table 25. Percent of patients without bodily pain.

Panel 2¢
Memn Ctange From Baseline in Quolity of Ui Physical Component Sce b by Vish
Study APD-ONED4
¢ 400mg 0 dsonel 30 mg Rsedoraw
k Day Mean SEM n Mean SEM n Paake
Basolias 40.46 1.4 54 V.72 1.3 L 0.72%

w0 0.8 (8] S0 o 12 3 0434

AY
APPEARS TH‘S W Day 180 0.7 12 47 "5 "3 st 0.741
ON OR‘G‘NAL Encpoin 4 03 (K] 54 19 1.4 s 0455

Folbbw-up Resiod
Day 380 2.0 1.2 42 18 1.2 47 0882
Encpoim 2 0.2 i1 54 26" 1.0 B8 0480

Encpoint 1: Lastmeas urement during e trm tment period.

Encpomt2 Lastmeas wement during e study.

¢, *~ Signifcantchange fam tasa ine (P € 0090 and 001 0, mspactaly).
Corespording dat canbe found n Table 322 Apperdix 7.4, Lstq 13,4,
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QOL (Physical component scale)

Greater improvement in physical component was also reported in the
risedronate group at Visit Days 60, 180, Endpoint 1, and Endpoint 2 than
the Didronel group. However, the differences in improvement between two
groups were statistically significant only at Visit day 60 and Endpoint 2.

8.1.4.3 Safety
Exposure to study drugs
In both treatment groups, more than 98% of patients were reported to be

compliant of , regarding the dosing schedule.

Summary of adverse events (AES):

There were no significant differences between two treatment groups with
respect to AE profile. Some relevant AS are presented in Table 26.

Table 26. Adverse events

Didronel 400 mg/day Risedronate 30 mg/day
No. Of Serious AEs 10 26
No. (%) of Pt. With Serious 9(14.8) 15 (24.6)
AEs
No. of Expeditable AEs 16 33
No.(%) of Pt. With 14 (23.0) 20 (32.8)
Expeditable AEs
No.(%) of Pt. With non- 1(1.6) 4 (6.6)
vertebral Fx
No. Of Upper GlI A&s' 16 19
No.(%) of Pt. With Upper Gl 12 (19.7) 12 (19.7)
AEs
No. (%) of Pt. With Mod. To 2(3.3) 3(4.9
Severe Upper Gl AEs
No.(%) of Dropouts 14 (23.0) 8 (13.1)
No. (%) of Deaths 1(1.6) 2(3.3)

* “Upper Gl AEs included duodenitis, dyspepsia, dysphagia, esophagitis,
gastritis, gastritis hemorrhagic, Gl disorder, hemorrhage esoph.
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hemorrhage Gl, hematemesis, melena, pain abd., pain chest substernal,
ulcer duoden, ulcer duoden hem, ulcer duoden perforation, ulcer duoden
perhem, ulcer duoden react, ulcer esoph, ulcer peptic, uicer peptic hem,
ulcer peptic per, ulcer peptic perhem, ulcer peptic react,ulcer stomach,

ulcer stomach hem, ulcer stomach per, ulcer stomach perhem, and ulcer
stomach react.”

- Between of patients in either treatment group experienced
AS. Though a larger percent of patients in the risedronate group was
reported to experience serious AEs (SAEs), none of these sAEs were
considered related to study medication. In the risedronate group, except
for colitis and enterocolitis, other serious AEs appeared non-drug related.
In the Didronel group, only one patient experienced enteritis that could
have some relation to medication. The remaining sAEs appeared non-
drug related.

In each treatment group, 4-5 patients discontinued the study due to AEs
One patient with colitis in the risedronate group, and one patient with

. nausea and headache were considered “possibly drug related.” One

’ patient in the Didronel group and two patients in the risedronate group
died during the course of the study, but none appeared to be drug related.

Musculoskeletal and digestive AEs occurred most commonly. There were
no significant differences between two treatment groups with respect to
percent of patients with musculoskeletal and/or digestive AEs. However,
in the risedronate group, slightly higher percentages of patients
experienced arthrosis, bone disorder, and joint disorder. Myalgia was
more common in the Didronel group than risedronate group.

Similar percentage of patients in either treatment group experienced
possibly or probably drug related AEs that included digestive,
musculoskeletal and body as a whole (abdominal pain, headache,
infection, and pain).

Upper ES : APPEARS TE!S WAY
y ON ORIGINAL

kOral bisphosphonates are known to cause upper Gl AEs. The number
and percent of patients with upper Gl AES are presented in Table 27
(sponsor’'s Panel 34, vol.1.116/p108).

Table 27. Patients with upper Gl AEs.

APPEARS THIS WAY
ON ORIGINAL
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¢ Uppar G adversa evers inc ludes tha following OOSTART dasc riptions: duodanitis, dyspepsia , dsphagh,
esqpiugits, gastits, gastritis hamonhegic, Gi dsoder, hemordoge esoph, hemontaga Gi, hama wmess,
meiera, ;R in abdo, painchest susen, uber duoden, ucer ducd hem, uber duoden perb ton, ucer
duoden peiham, uber duoden mact, uberescph, ukerpepic, ubarpeto ham, uos rpepti per, uber pepto
peham, uber peptic mact, uker somach, uicer slomadh hem, ukcersormech per, uterstmach pahem, and
ulosr stomach meot
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There were no serious upper Gl AEs in either treatment group. The two
treatment groups were similar with respect to overall upper Gl AEs. One
patient in the risedronate group was reported to experience possibly
drug related abdominal pain. An endoscopic examination confirmed

gastritis.
: APPEARS TH!S WAY
Non-vertebral fractures ON ORIGINAL

Higher percentage of patients in the risedronate group was reported to
experienced non-vertebral fractures compared to the Didronel group (6.6
¢ Vs 1.6). All fractures were reported to be related to trauma, except for one
in the risedronate group. This patient developed a non-traumatic
khairline fracture of the right femur. With respect to healing of non-
vertebral fractures, sponsor claims that all fractures “had a normal healing
time.”

Vital signs and anthropometric measurements
There were no clinically meaningful mean changes in blood pressure,

pulse rate, body weight, and height during the course of the study in either
treatment groups (Sponsor's Tables 34.1-34.4, vol.1.116, pp. 299-307).

Slit-lamp eye examination

Three patients from each treatment group showed “worsening” of
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cataract. One patient in the risedronate group had worsening of diabetic
retinopathy. (Comments: With regard to worsening of cataract, there was
no difference between two treatment groups and the causality could not
be assessed because of small number patients in each group. Similarly,
an objective evaluation of the possible cause for worsening of diabetic
retinopathy in a risedronate-treated patient is difficult. None of the
approved bisphosphonates for either Paget's disease of bone and/or
postmenopausal osteoporosis have shown treatment-related worsening of
cataract in clinical trials. With Aredia (pamidronate for injection) rare cases
of uveitis, iritis, scleritis, and episcleritis have been reported).

Clinical laboratory evaluations

aw

APPEARS THIS WAY
a. Hematology ON ORIGINAL

Hemoglobin- . At baseline there was no significant difference between two
treatment groups with respect to mean hemoglobin values. During the
treatment period mean baseline values decreased slightly in both
treatment groups (more so in the Didronel group) and tended to return
toward baseline during the follow-up period. Decreases in hemoglobin
values were not accompanied by any decreases in hematocrit and RBC
count. A downward shift from normal to low hemoglobin values was
noted in the risedronate group (n= 4) at Day 150, compared to none
in the Didronel group. (Comments: Clinical significance of this
observation is not clear. Attempts will be made to address this issue in the
final discussion of the safety results of all clinical trials submitted to NDA).

There were no significant changes from baseline values in either
treatment group with respect to neutrophils, lymphocytes, monocytes, and
eosinophils. One patient in the Didronel group( # 36421801) and two (#
33901831 and 58751825) in the risedronate group were reported to have
abnormal WBC and/ or differential counts at baseline and/or during the
study.

Patient # 36421801- This patient had high WBC +and
lymphocytes (77%) at baseline and during the course of the study.
kNeutrophils were below the lower limit of normal _ . during the study.

Clinical significance of these finding was not clear to the investigator. The
patient was found to have breast cancer following Day 360.

Patient # 33901831- This patient had low lymphocyte count

at Days 30-90. However, baseline and at other time points lymphocyte
values were within normal range. The investigator felt that mild
lymphopenia was related to the study drug.

Patient # 58751825- This patient manifested a high atypical lymphocyte
value ~ at Day 250 only. The investigator felt that the level of elevation
was not clinically significant.
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Chemical laboratory parameters

a. Serum Glucose - No clinically meaningful changes were reported to
occur during the study.

b. Serum caicium- Changes in serum calcium during the study are shown
in Figure 7 ( Sponsor’s Figure 14, vol.1.116, p. 114).

Figure 7. Changes in serum total calcium.
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In the risedronate group, serum calcium decreased by about 0.1 mmol/L
at Days 30 and 60, Thereafter, the values returned toward baseline
values. The Didronel group showed no significant changes over time in
serum calcium. '

k Phosphorus - In the risedronate group, serum phosphorus decreased by

0.2 mmol/L at days 30 and 60. Thereafter, returned near baseline level
and remained stable during the rest of the study. In the Didronel group,
serum phosphorus initially increased at Day 30 by about

remained elevated until Day 180. Thereafter, returned toward baseline
during the follow-up period. Patients in the Didronei group were reported
to show upward shifts (from normal to high and low to normal values).
There was no upward shift in serum phosphorus in the risedronate group.

Three patients in the Didronel group and § in the risedronate group were
reported to manifest clinically significant changes or marked abnormality
in glucose, phosphorus or calcium values. There were 4 patients with
elevated serum glucose levels at several visits. In all the patients elevated
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serum glucose levels were due to existing diabetic condition.

One patient in the Didronel group experienced hyperphosphatemia during
the entire treatment period and it was attributed to Didronel therapy. Three
patients in the risedronate group had low serum calcium (asymptomatic)
at various time points of the treatment period. Hypocalcemia was

attributed to study drug.
APPEARS THIS WAY
Liver function tests ON ORIGINAL

There were no clinically significant changes from baseline in mean
ALT/SGPT, AST/SGOT, GGT, total bilirubin, and serum albumin values,

Seven patients (4 risedronate and 3 Didronel) had markedly elevated
values of liver function tests at several time points of the study. None of
these abnormal values were attributed to either risedronate or Didronel.
DRt

Renal function tests APP E‘?‘{B‘? “"‘”S WAY

CH ORIGINAL
No clinically relevant changes from baseline in urinary protein, urinary
RBCs and WBCs, or serum creatinine were reported in either of the
treatment groups.

APPEARS THIS Wi
O URIGINAL
An active controlled study was designed to evaluate the efficacy and
safety of risedronate in the treatment of Paget's disease of bone. Didronel
(etidronate disodium) was selected as active-control medication because
it is an approved drug for this indication and it has several years of
accumulated clinical experience. An active-control design of the study
provided the opportunity of comparing the therapeutic benefits (e.g.,
percent of patients with normalization of SAP, onset of significant
reduction in SAP, duration of biochemical remission, and percent of
patients with durable remission) of risedronate with those of Didronel.

Sponsor’s Discussion and Conclusions

Decrease in SAP was the primary efficacy endpoint as used in clinical
trials with other approved regimens for this indication. Treatment with

krisedronate (30mg/day for 60 days) resulted in normalization of SAP in
73.3% of patients as opposed to 15% of patients in the active-control
(Didronel, 400 mg/day for 180 days) group. The duration of biochemical
remission in majority of risedronate treated patients was significantly
longer than that resulting from Didronel therapy. The median time to
normalization for the risedronate group was significantly shorter than that
for the Didronel group (90 days vs > 360 days). Eighty-five percent of
patients in the risedronate group achieved greater than 75% reduction in
elevated levels of SAP, compared to 20% of patients in the Didronel
group.

Biochemical improvement induced by risedronate was accompanied by
marked improvement in pain. Improvement in pain was evident at the end
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of risedronate treatment (Day 60) and improved pain status was
maintained over a period of about 300 days. Didronel-treated patients also
showed some improvement in pain but difference from baseline was
never statistically significant.

Risedronate therapy also showed significant difference in the rate of
relapse at the end of the study; Fifteen percent of patients in the Didronel
group relapsed as opposed to 3.3 % in the risedronate group.

In terms of safety, there was no major clinically significant difference
between the risedronate and Didronel treatment groups. The overall
safety profile of these two products are quite similar and similar to those of
bisphosphonates as a class of compounds.

Didronel is an approved drug that has accumulated considerable safety
data from post-marketing clinical experience. The results of this active-
control study demonstrate the safety of risedronate for the treatment of
Paget'’s disease of bone and it is comparable to Didronel,

Risedronate, 30 mg/day for 60 days is a safe and effective treatment
regimen for Paget's disease of bone based on its demonstrated induction
of rapid and sustained biochemical remission, improvement in pain, and
decrease in the rate of relapse. All of the efficacy endpoints showed
significantly greater benefits compared to Didronel, 400mg/day for 180
days. There was no significant differences between two treatment
regimens with respect to their safety profiles in this patient population.

Reviewer’'s Comments:

This multi-center active-controlled study was well designed to
demonstrate the safety and efficacy of risedronate compared to Didronel
in the treatment of patients with Paget's disease of bone. Study objectives
were clear and appropriate for the stated objectives.

Both the efficacy (primary and secondary) and safety endpoints of the
study were commensurate with those of the approved drugs for this
indication. In this study, the maximum response with respect to the
primary efficacy endpoint (i.e., reduction in total SAP excess) was based
on > 75% reduction in baseline total SAP excess, This standard was more
stringent than that generally used in clinical trials with other approved
drugs for this indication.

Study population with appropriate inclusion and exclusion criteria was
enrolled. The number of subjects randomly assigned to two treatment
groups were adequately explained and supported by sample size
estimation. Therapeutic intervention was prospectively planned and
selection of the risedronate dose (30 mg/day) was based on the results of
several Phase Il safety and tolerance studies.
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Planned outcome measures were appropriate and planned methods of

statistical analysis of resuits were routine for demonstrating the efficacy
and safety of the test drugs.

The overall efficacy results of risedronate with respect to both primary and
secondary endpoints can be compared with those of Didronel and other
approved treatment regimens. Significantly greater percent (85%) of
risedronate treated patients achieved maximum reduction (> 75% in SAP
excess),.compared to 20% in the Didronel group. In the risedronate group,
73% of patients showed normalization of SAP compared to 15% in the
Didronel group. At day 30 of the treatment, risedronate treated patients
showed significantly greater mean percent decreases from baseline than
the Didronel group. Percent decreases from baseline in serum bone
specific AP and urinary DPYr/Cr ratio were greater in the risedronate
group than the Didronel group at all study visits. With respect to
symptomatic improvement (QOL assessment), risedronate-treated
patients showed significant improvement from baseline at Days 60-360.
Didronel-treated patients showed no significant change from baseline.

In clinical trials with Calcimar Injection (another approved drug for this
indication), about 30% decrease in SAP was noted in approx. 75% of
patients, and bone pain was reported to improve in some patients.
However, following Calcimar therapy, relatively small subset of patients
were reported to manifest reversal of neurologic deficits, improvement of
hearing loss, and/or decrease in high-output cardiac failure.

Controlled clinical trial with Aredia (approved for this indication) has
demonstrated > 50% decrease in SAP in about 33% and 60% of patients
treated with Aredia at doses of 45 mg and 90 mg/day doses, respectively.
At 90 mg dose, time to response (50% decrease in SAP from baseline)
was similar to that of risedronate (Day 30). Significant decrease in SAP
from baseline was maintained up to 372 days. With risedronate in this
trial, decreased level of total SAP was also maintained throughout the
entire study period (360 days). With Aredia biochemical improvement was
also manifested by significant decrease _inurinary
hydroxyproline/creatinine ratio in about . of treated patients.

kAredia, however, showed no statistically significant difference between the
treatment groups (placebo and Aredia) or from baseline for the bone pain
response. On the other hand, biochemical improvement with risedronate
was accompanied by a significant improvement in bodily pain (based on
QOL assessment).

Risedronate therapy compared favorably with Fosamax in terms of
response (SAP normalization or > 60% reduction) to therapy. Both drugs
showed normalization of SAP in about 85% of treated patients. Fosamax,
however, did not show any significant improvement in pain.

Compared to tiludronate (400 mg/day for 3 months), treatment with
risedronate resulted in normalization of SAP in 85% of patients as
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opposed tc . of tiludronate treated patients with at least a 50%
reduction in SAP at 3 months.

The overall safety data were comparable for the two treatment groups. GI
adverse events (listed in the text), were common to both approved and
investigational bisphosphonates, There was no significant difference
between the two treatment groups. However, flu-like syndrome, Gi

- disorders, arthrosis, neuralgia, and epistaxis were reported to occur with
slightly higher frequency in the risedronate group. Attempts will be made
to reflect all relevant side effects of risedronate observed in this and other
trials, in the labeling of the product, if it is approved.

IC RIG
APPEARS ‘EH oo }E AY In conclusion, the results of this active-controlled trial have provided clear
O ORIG AL evidence in support of efficacy and safety of risedronate for the treatment

of patients with Paget's disease of bone. Compared to Didronel, another
bisphosphonate previously approved for the same indication, risedronate
seems to be superior with respect to duration of initial therapy, proportion
of patients with normalization of SAP, improvement in bodily pain, and
quality of life with no significant differences in the nature and incidence of
adverse events.

APPEARS Ti4'5 'AY
ON QRN
8.2.1 Title: Open, multi-center, multiple oral dose, Phase Il study to determine
the efficacy, safety and tolerance of NE-58095 in patients with Paget's

disease of bone.
APPEARS TH!S WAY

8.2  Trial # 2/ Study # 88040

Objective and rationale N ORIGIMNAL
e WAY To evaluate the efficacy, safety and tolerance of three doses risedronate
APPEARS TH RRLAY in patients with Paget's disease of bone. Risedronate, an antiresorptive
ON JRIGINAL bisphosphonate, has the same rationale as Didrone! (an approved

bisphosphonate) for the treatment of Paget's disease of bone.
8.22 Design

Muiti-center, open-label study carried out in the USA, Canada and Europe
under a common protocol. Principal investigator was Jacques P. Brown,
M.D. of Le Centere Hospitalier de I’ Universie laval, Quebec, Canada. .

8.2.3 Protocol APPEARS THIS WAY
! QIR

Amendments: OK ORIGIRAL

. Women of child-bearing potential were excluded from the study.

. Dosage adjustment to next higher dose and retreatment at a dose
of 30 mg/day if relapse occurs after responding to 20 or 30
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mg/day.

. To perform iliac crest bone biopsy after triple tetracycline labeling
at Center 1459 (David J. Hosking, M.D.,PI) after the completion of
28-day treatment.

. Urinary collagen crosslinks excretion to assess therapeutic
response.

APPEARST
‘ T
8.2.3.1 Population and procedures ON Om"? WAL

A total of 62 patients (35 M and 27 F) were enrolled into the study.
Patients were > 18 and < 75 years of age. All patients must have
biologically active disease process (i.e., SAP > 3 X times the ULN)" and
radiologically demonstrated evidence of pagetic lesions of tibias and
fibulas. The exclusion criteria were routine and approved by the Agency.

Three patients at each center were to receive 10 mg/day of risedronate
initially for up to 28 days. After determination of safety tolerance of 10
mg/day dose, three additional patients given 20 mg/day for 28 days. Then
after determining the safety and tolerance of 20 mg/day, three additional
patients were to receive 30 mg/day for 28 days.

The results of prior dose escalation studies indicated that a 30-mg daily
dose could be a safe and effective dose.

Risedronate was administered in the morning following an overnight
fasting with about 4 ounces of water (no dairy milk or any dairy
product). Patients were instructed not to eat or drink for 2 hours
before or after dosing.

¢ Patients were allowed to receive steady concomitant medications but had

to record them. —rvem ya
3 APPEARS THIS WAV
8.2.2.2 Endpoints ON ORIGINAL

Efficacy endpoints were 1) > 30% decrease from baseline in SAP excess
at any visit, and ii) > 50% decrease in urinary OHP/Cr

ratio (could meet this criteria at different time). A dose of risedronate was
considered effective if > 50% of patients achieved > 30% decrease in
SAP excess.

Safety endpoints were routine as monitored in the active-control study.
Additionally, iliac crest bone biopsy after triple tetracycline labeling was
performed in order to evaluate the possibility of drug-induced defective
mineralization.
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A patient was removed from the study if one or more of the following

happened:

1) Normalization of SAP excess before 28 days of treatment.

li) If a patient developed intercurrent iliness.

lii) If a patient developed serious AEs.

Timing of all the procedures is presented in Table 28 (Sponsor's Table 2

vol. 1.129, p. 24).

Table 28. Timing of study procedures.

APPEARS TH!S WAY
ON ORIGINAL

A S P T]
Tabie 2 :
Scheduie of Study Procedures - Study 88040
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2-howr urine collecion © Measul ¢ matinine, cakium, phosphorus, pyridinoline, deoxypyridinoline
and hydraxyp o ine leve s (hydroxyp olinet roatining was used as an effcacy measum)
Hamao bgy iroluded RBC, WBC, hemaegbbin, hemawerk, MCH, MCHC, MCV, sagmentad
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Serum chemastry inciuded BUN, creatinine, 1otal prorin, albbumin, c abium, phasphorus, serum
alaline phosphatase (used as an effcacy measure), Ol bilirubin, SGO T, SGPT,GATP, and
LDH

Urinalysis included piowein, RBC and WBGC
Parformed at Carmar 1459 only

Reviewer's Comments

Timing schedules for study procedures (including primary and
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secondary efficacy and safety endpoints) were appropriate.

8.2.3.3 Statistical considerations

The following definitions were used for statistical analyses
(V1.129/p27):

Serum alkaline phosphatase excess = alkaline phosphatase value
minus the midpoint of the normal range at baseline.

Response to treatment = decrease of ? 30% in serum alkaline
phosphatase excess and decrease of 3 50% in urinary
hydroxyproline/creatinine. These two criteria did not have to be
met at the same visit. That is, a patient was considered to be a
responder if, at any visit during the study, the alkaline phosphatase
excess criterion was met and, at any visit during the study, the
hydroxyproline/creatinine criterion was met.

Responder = a patient who experienced a response to treatment
as defined above.

Relapse = increase of 350% in serum alkaline phosphatase above
the lowest level reached during evaluation days and follow-up
period, provided the patient had responded.

Response time = the later of the following two visits: 1) the earliest
visit at which the serum alkaline phosphatase excess response
criteria was met; 2) the earliest visit at which the
hydroxyproline/creatinine response criteria was met.

Time to response = time between onset of treatment and response
time.

Duration of response = the relapse time minus the response time.
Note: it is possible for a responder to have a duration of response
of 0 (e.g., a patient first met the serum alkaline phosphatase
excess criteria at Day 3, and first met the hydroxyproline/creatinine
criteria at Day 5, and also relapsed at Day 5).

Demographic and baseline measurements- Similar to those of the
active-control study with Didronel. Also, baseline demographic
characteristics similar to those of the later study were compared
among three treatment groups.

Efficacy data analysis-
Statistical methods used for analysis of response to treatment

included logistic regression analysis for the proportion of patient
who responded and the proportion of patients who relapsed.
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Routine statistical methods were applied to analyze the data on
time to response and duration of response.

Sponsor states that sample size was not based on statistical
power calculation.

With respect to analysis of data on SAP excess, the percent
change from baseline was analyzed ( using two-way ANOVA) for
treatment -group differences with group, center and treatment-by-
center interaction as factors. Pairwise comparisons of the
treatment groups were performed by using Fisher's Protected LSD
test (Comments: Statistical reviewer will be requested to comment
on the usefulness of this test).

Safety data were analyzed by using routine statistical methods.

Reviewer's comments on Planned Statistical Analysis of
efficacy and safety data

Statistical methods for analysis of primary and secondary study
endpoints are appropriate and seem adequate. Statistical reviewer
may have some additional comments on the usefuiness and
adequacy of tests used.

The duration of response was not analyzed since only one patients
had “relapse” based on specified definition.

There were 18 bone biopsy parameters were specified to be
measured. Only 8 parameters (trab. bone vol., relative osteoid vol.,
osteoid surfaces, thickness index of osteoid seams, eroded
surfaces, mean cortex thickness, trab. Mineralization rate, and
cortical mineralization rate) were analyzed. Due to bad quality of
biopsy samples other 10 parameters could not be analyzed.

APPEARS Triid Wiy
RESULTS Pher SRR
ON ORIGINAL
8.241 Patient disposition, comparability

Of 62 enrolled patients, three (2 on 20 mg and one on 10 mg
risedronate) discontinued study at different time points of the
study.

Patient # 33800201 (20 mg) discontinued study due to hepatic
dysfunction during the treatment period.

Patient # 33810203 (20 mg) discontinued study because she was
diagnosed to have biclonal gammopathy during the interval
between treatment and retreatment periods.
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Patient # 33800101 (10 mg) was found ineligible after entry into
the treatment period and removed from the study.

There were small differences in demographic and baseline
characteristics of patients in three treatment groups. Patients in 30
mg group were older (Approx. Mean age 5 years higher) older than
those of other two groups. Older pagetic patients were reported to
be less responsive to risedronate in another study. Sponsor states
that the overall outcome of the 30 mg group was probably not
influenced significantly by the marginal higher mean age.

With respect to baseline diagnoses all three groups were quite
similar except for higher number of patients with baseline
“‘endo,Nutr,Metab.or Immune” diagnoses entered 30 mg group.
Sponsor felt none of these diseases interfered with the results of
this dose group.

The baseline mean SAP was reported to be higher in the 20-mg
group compared to 10-mg group and higher in the 30-mg than 20-
mg group (table 29, sponsor’s Table 7, vol. 1.129, p. 35).

Table 29. Mean baseline SAP values and UOHPT/Cr ratios in three
treatment groups.

Table?

Mxn Sarvm Alkaine Phosphiatase and 2-hourU rnary Hyd razy protine?
Orcatinine at Bagaing- Sydy $3040

Risadonaw 10 mg Risadronam 20 mg Risadonaw 30 mg

{N=20) {(Nw 21} (N =21)
Parsmewr Mean + SEM | n Mean + SEM n Mean+ SEM | n
Serum allaline 7148+ 1033 |0 |8810% 1233 Fal 040.7 + 4703 ] 21
phosphatace (LI J*

Urinary hydioxyprolines | 0.4420.03 7 jo.112002 8 10162004 |15
cmatining (mog/mg)
* p-value from KrusialWalis wst w 0.118; Appandix 142, Tabk 1.1.4
N= numberof patiems ancomized © the veatman grouwp

n= numberof patiens with basaiine data

Comresponding data can be found in Appendix 8.1, Tables 26.1 and 2.8.4; Appendix8.2,
Tabla25.1 and 284

The mean urinary OHP/Cr was slightly lower in the 20-mg group
compared to two other treatment groups. (Comments After
reviewing the data, attempts will be made to comment on the
clinical significance of differences in baseline mean SAP values
and UOHPr/Cr ratios among three treatment groups. Sponsor
states that “it would be more difficult to demonstrate a dose
response among groups because of the differences in disease
severity at baseline.
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There were no clinically relevant differences between three
treatment groups with respect to concomitant medications. Overall,
10 to 20 patients in all three groups received antibiotics, cardiac
drugs, analgesics and antipyretics, anxiolytics/sedatives/
hypnotics, replacement preparations (calcium carbonate,
potassium chloride), and/or diuretics.

There was at least 80% compliance with respect to study
medication.

The following protocol deviations were mentioned:

a) Instead of 24- hour collection of urine for OHP/Cr ratio
determination, all investigators collected 2-hour samples for the
same purpose. Twenty-four-hour collection of urine was initially
planned to confirm the diagnosis of Paget's disease of bone. The
latter became less clinically important since the diagnosis was
made on the basis of marked elevation of SAP and
radiologic/scintigraphic demonstration of pagetic lesions.

A total of 30 patients were reported to violate inclusion criteria. All
of these violations were considered minor and were not expected
to influence the study outcome. Fourteen of 30 patients were over
75 years of age (upper age limit for recruitment).

In one center, two groups of patients (each consists of 3 patients)
received risedronate 10 mg and 20 mg/day, respectively at the
same time. The protocol called for dose escalation after
determination safety of the preceding smaliler dose.

At one center ( in Belgium), patients gave verbal informed
consent. Sponsor gave consent to this without protocol
amendment. (DS] to comment on this violation).

Three patients who were treated initially at a dose of 10 mg day
were reported to receive risedronate at 30 mg/day dose instead of
20 mg/day the next higher dose (i.e., 20 mg/day) Patients who
were retreaded with risedronate were reported not to meet the
criteria for relapse.

Comments: .Protocol deviations were minor in nature and do not
appear to influence the final outcome of the study in a clinically
significant way,

8.24.2 Efficacy endpoint outcome
Data analyzed- Intent-to-treat (ITT) analysis involved all 62

enrolled patients. The response-to-treatment analysis was
performed on 50 patients. Twelve patients did not have OHP/Cr
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data and they were excluded from the analyses of duration of
response, time to response, and the proportion of patients
responding.

One patient from the 10-mg group, 3 from the 20-mg and 6 from the 30-
mg group were reported to be retreated. The patient from the 10-mg
group entered into retreatment period, but did not receive retreatment
because of ineligibility.

Response to treatment- Table 30 (Sponsor's Table 10, vol. 1.129, p.40)
summarizes the response to treatment.

Table 30. Summary of response to risedronate treatment.

Tabm 10 . m
Summary of Respons to Treaxment, Rkapsa, Time to Respon go, o
and Duration Of RAsPOnsa - Study $3040 Q
Risadronaw Risedmonata Risedonase
10 mg D mg 30 mg Overall m
N= 7 [(N=18) Na= 15} (N = )
Paramewar n (96) n 96} n (9%) n (36) el
Respondars*® 9 (R9) 12 (88.7) 12 (80.0) 3 B8.0) m
Non-responders 8 @7.1) 6@33) 3200) 17 @34.0) ——
Palapse® 15.9) 0 0 1 2.0%) m
Time © response® 71(43,-) Q9 R9, -) 20 22,71) ) m
¢ Response © teatment was defined as a decrease 0£230% fom baseline in serum alkalne c
phosphatase axcess and a dacrease of 0% in urinary hydroxyp o iinet reatining. Q-
b lmmsao!%ﬁo%hsemmahhphosphaaaemahonﬂnbwleul&nhdduﬂm
avaluaton days and folow-up period, provided the patiant has mspondad.
¢ Data shown am Kaplan-Meier estimams of he median (25th perventie, 75t percentie) ima © I
response. A dash for the 75th pecentis indoates that <75% of patients res ponded. <N
N = numbar of patients who had both hydoxyprolines matinine and akaline ptosphatase daw I ! '
n= numbarof patents in category
9% = (YN)x 100 m
Conesponding datacan be found in Appendix 8.1, Table 4.1, Appandix 8.2, Tabk 4.6.1; and
Appendix 4.1, Tables 4.1.1.4,42 1.3, and4.2.4.5.

The percent of responders to risedronate therapy for 28 days showed
ose-dependent increases with increasing doses (10-30 mg/day), with a
maximum of about 80% responders at a dose of 30 mg/day. When the
three doses of risedronate were combined (n=50), 66% of treated patients
were found to be responders. The percent of non-responders showed
progressive decrease with increasing daily dose of risedronate.

The median time to response (respecified decreases in SAP excess and
UOHPr/Cr) decreased from 71 days at a dose of 10 mg/day to 29 days at
30 mg/day. The equality of time to response over three doses of
risedronate is shown in Figure 8 (Sponsor’s Figure 1, vol. 1.129, p.41).

Figure 8. Equality of time to response curves (survival analysis).
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Significantly improved response times were noted with higher doses of
risedronate. However, there was significant treatment-by-center
interaction, probably due to small number of samples within each center.

Percent change from baseline in SAP excess in presented in Figure 9
(Sponsor's Figure 2, vol. 1.129, p. 42) and Table 31 (Sponsor's Table 11,
vol. 1.129, p. 43).

Figure 9. Percent change from baseline in SAP excess.
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Comespording data can be found in Appendix 8.1 , Table 263 and Appendix 8.2, Tabe 26 5.

Table 31. Mean percent change from baseline in SAP excess.

Tabe 14

Ma2n Parcant ctanga from BaseEna in Serum Alaline Phosphatace EXcuss
0UA) by Vst - Study s804e

2 Ownl tmawmnam p-vakm fom ANOVA with the intarac ion tarm included in Appendix 14 1, Tabke
3.1.1.1. Means mared with the same capitl atter on agiven Visk Day are not significantly
different per he Fishars Prowcwd LSO wst (e.g, atDay 4, the 10- and 30-mg groups were both
significantly differnt fiom the 20-mg group butwere not signifcany differrt from eaoh other}

N = number of patiems andomized © the TeAtMEntgroup; ne numberof patiens with avaitabie data
st each visitday.

Risadronae Risedronam Rissdonaw Owvarall n—
10 mg Dmg 30 mg Treatment
(N= (N=21) (N=21) Etfect o
Visk Day Mean | S D Mean M n an | SEM | n pvake® . o
APDrﬂxRS -{“Eg \?\!,&‘Y [ Baselinn_ 17148 1033 20 | 669, 1233 21 19497 1703 24 u_l
(Y Day+ 428 28 20| as 24 20| 6% 17 2o 00%
ON ORIGIHAL# el
i ! Day8 802 43 20| s+ 21 2} 76 23 29 « 0.004 m
k Day 15 &4 37 20| s 31 A |-me 43 20 0086 c—
Day22 -8 34 20|74 48 20 |-28.4 40 24 007 U)
Day29 2424 31 20| 280AB 49 21 [.meB 48 24 0043 m
Day43 374 39 20 | 431 64 20 (582 48 21 0068 o
Day &7 458A 45 20| &540AB 55 21 | 518 44 20 0043 n—
Day7+1 458~ 48 19 | 68 0AB 65 20 [P 46 21 0042 l—
Cay 85 4808 54 20| &7AB 73 21 | .22® 46 24 0040 w

Comesponding datacan be found in Appendix 8.1, Tabe2.6.3, Appendix 82, Tabe 26.5; Appendix
4.1, Table 3.4.4.4.
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At day 85, risedronate at all three doses caused significant decreases
from baseline in SAP excess.

The mean number of days to reach maximum response at the three

doses of risedronate are shown in Table 32 (Sponsor's Table 12, vol.
1.129, p.44).

Table 32. Number of days to cause maximum percent change from

baseline.
APPEARS THIS WAY
ON ORIGINAL

Tatse 12
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Comesponding data can be found in Appendix 8.1, Table 4.1, Appendix8.2, Tables 42.1, 4 3.1

The mean number of days to achieve maximum decreases from baseline
in SAP ranged between

Normalization of SAP excess occurred in 1 (5%), 2 (9.5%), and 3
(14.3%) patients at 10, 20, and 30 mg/day doses, respectively.

Retreatment was performed in 3 patients at 20 mg dose and in 6 patients
APPEARS THIS WAY  at 30 mg dose. Because of small number of patients in the 20 mg dose,
ON ORIGINAL the results of retreatment were equivocal. At 30 mg dose, 5 of the 6
patients showed a mean decrease of 35.8% at Day 85.

Urinary OHPr/Cr data

The percent change from baseline in UOHPr/Cr ratio is presented in
Figure 10 (Sponsor’s Figure 3, vol. 1.139, p. 45) and Table 34 (Sponsor's
Table 13, vol.1.129, p. 46).

Figure 10. Mean percent changes in UOHPT/Cr ratios.
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Table 33. Mean percent changes in UOHPr/Cr ratios.
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At 20 and 30 mg/day doses, UOHPr/Cr decreased progressively
immediately after initiation of treatment and by Day 29, mean decrease
were about 43% and 59%, respectively. By Day 85, mean decreases were
43.5% and 48.3%, respectively at these doses. There was a statistically
significant difference between the 10-mg dose, and the 20 or 30 mg dose.
However, differences between two higher doses were not significant. The
mean decreases from baseline in UOHPI/Cr increased in a dose-

- dependent way. Days to maximum percent changes from baseline
were 41.8, 34.6 and 46.1 days for 10, 20, and 30 mg doses,
respectively. All 4 patients who received retreatment with risedronate,
showed decreases with risedronate retreatment (Reviewer's comments:
Data on retreatment are too small to draw any valid conclusion.
Postmarketing clinical experience will allow generation of adequate data
on this issue).

a Calcutated as
Number of patients entered

-

b Calculated as 0

jent-w
Number of patients entered
¢ Calculated as (Mean number of weeks exposed to risedronate) x (dose amount x 7 days)
Comesponding data can be tound In Appendix 9.1, Table 11.1.1; and Appendix 9.2, Table $1.2.1.

>

APPEARS TH'S @AY
8.2.4.3 Safety Outcomes. G T
O Lesdidal
All 62 patients were evaluated for safety. The extent of exposure to the
. study drug during the first treatment period is presented in table 34 -
' (Sponsor's Table 15, vol. 1.129, p.48).
PREATI T WY
Table 34. Extent of exposure to risedronate. PO
- Gi CHigidaL
o ' Table 15
o Extent of Exposure to Study Thera py During the First Treatment Period - Study 88040
l il Mean Number of Mean Total
Number of Weeks Exposed Exposure to
— Treatment Group Patients Entered to Risedronated Risedronate (mq)° |
m Risedronate 10 mg 20 4.0 280
m— Risedronate 20 mg 21 3.8 5§32
<N Risedronate 30 mg 21 4.0 840
L2

The 20-mg dose group was exposed to the study drug for a slightly
shorter period than 10 and 30 mg doses. This minor difference in
exposure time is unlikely to affect the overall safety profile of risedronate
noted in this trial.

With regard to the extent of exposure to risedronate during retreatment, 9
patients (3 in 20 mg and 6 in 30 mg groups) received the study drug for
similar mean number of weeks and mean total amount of the drug.

BEST POSSIBLE COPY
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Adverse Events (AEs)

AE excluded in this re'port. ‘ OGN GRIGIE!

A 73-year-old female patient (#33820203) with Paget's disease of bone
was treated with risedronate (dose not stated). About 2 years after
completion of treatment, patient was diagnosed to have acute
myelogenous leukemia (presented with substernal pain). Patient had a
history of exposure to “dry cleaning solvents” including benzene and other
dry cleaning solvents for undetermined period of time. The patient died
after about a year following an episode of cerebrovascular accident. The
investigator considered both the leukemia and cerebrovascular accident

as unrelated to risedronate, since the AE occurred 2 years after
risedronate treatment.

A total of 40 AEs in 21 pétients were reported in this trial. Of these 40
AEs, 16 each occurred at the 10 and 20 mg doses and 8 with the 30 mg
dose. The percentage of patients with AEs was 19 with the 30 mg dose.

as opposed to 40% to 42.9% of patients with the 10 and 20 mg doses,
respectively.

Table 35 (Sponsor’s Table 19, vol. 1.129, p. 52) presents AEs with an
incidence of > 3%.

Table 35. AEs with an incidence of > 3% during the first treatment period.

117 .4.

There were no major differences between the three treatment groups with
respect to occurrences of AEs listed under Body As A Whole heading.
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Dyspepsia and esophagitis occurred in 2 patients (9.5%) at each 30 and
20 mg doses, respectively.

Only one case of headache (which lasted for about 5 hours) occurred at
the 20 mg dose and was considered severe by the investigator. The

patient experienced the headache after approx. 5 weeks of treatment with
risedronate.

v s e Aty el s
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AEs during the retreatment period GN ORiGI&aL

Three patients in the 30-mg group were reported to experience AEs ,
which included biclonal gammopathy (mild), moderate to severe upper GI
symptoms (substernal pain, nausea), or metallic taste. The patient with
biclonal gammopathy never received the test drug during retreatment.

i DREATR TS BT
Deaths and serious AEs APPER 2

¥ [P R
Yi b Gdiaisiia.

One patient each in the 10 and 20 mg groups experienced serious AE (left
hemispheral transient ischemic attack or onset of atrial fibrillation). Both
patients recovered and the events were not considered to be drug-related.
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One patient in the 20-mg group discontinued the study due to “disturbed

hepatic function.” Hepatic dysfunction was later on attributed to related to
gall bladder stone. The other patient with biclonal gammopathy (in the 30-
mg group) was also reported to discontinue the study.

\
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Discontinuation

Patient # 14590201- This patient was reported to develop reflux
esophagitis (without endoscopic confirmation) after 2 weeks of risedronate
treatment at a dose of 20 mg/day. The sponsor states that the investigator
did not do a causality evaluation. The patient recovered and completed
the study.

&atient # 33820103- Two weeks after initiation of retreatment with

risedronate at a dose of 30 mg daily, this patient was reported to
experience nausea, burning in the esophagus and pain during swallowing.
The patient was diagnosed with “pill esophagitis” accompanied by mild
antral gastritis and two uicerated lesions in the mid and distal esophagus.
The patient had no prior history of Gl problems. It was determined that the
patient was taking the medication improperly. The study drug was
discontinued and the patient was treated for esophageal ulcers. Patient
recovered and completed risedronate therapy at a dose of 30 mg daily.

Patient #14590202- This patient was reported to experience “mild reflux
esophagitis (without endoscopic confirmation) for one day only. Patient
recovered and completed the study. '
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Non-vertebral fractures

There were no reports of non-vertebral fractures in this trial.
Vital signs and anthropometric measurements

There were no clinically meaningful changes in body temperature, pulse
rate, blood pressure, respiration rate, body weight and height during the
study. One patient (# 14590302) was reported to experience bradycardia

: on day 22 of the study. Sponsor considered the event to be an
isolated episode (possibly a recording error). )

e L

Clinical Laboratory Evaluations S el
Collagen crosslinks- Deoxypyridinoline (DPyr) and pyridinoline (Pyr) were
analyzed in 2 of 6 study centers. Eight to nine subjects (in each dose
group) had urine samples collected, but again samples were not collected
at all time points. At all three doses of risedronate, 3-4 patients (of total 6
pt.) showed a 30% or more decrease in collagen crosslinks.

Urinary phosphorus/creatinine- The study reported no meaningful
changes in phosphorus/creatinine ratio as a result of risedronate
treatment.

Serum calcium- The results are show in Figure 11 (Sponsor's Figure 4,
vol. 1.129, p. 57).

Figure 11. Changes in serum calcium (total).
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During the treatment period, serum calcium decreased from baseline at all
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doses of risedronate; maximum was in the 30-mg dose. During the follow-
up period serum calcium returned towards baseline mean value.

Serum phosphorus- Risedronate treatment showed similar pattern of
change as serum calcium.

Serum iPTH- Serum iPTH increased from baseline mean values at all
doses of risedronate during the treatment period. Sponsor states that
there were insufficient data during the follow-up period.

Urinary calcium/creatinine ratio- Urinary calcium/creatinine ratio
decreased slightly at all doses of risedronate. These changes were not
clinically relevant

Sponsor has provided the results of shift analyses of bone metabolism
parameters (serum calcium, serum phosphorus, and iPTH). Both serum
calcium and phosphorus showed downward shifts initially in the 20- and
30-mg groups. The shift appeared to be transient as the baseline-to-last
value results indicated similar number of patients manifested upward or
downward shift. With respect to changes in iPTH, the numbers of
observations were relatively small for a valid conclusion. Nevertheless, !
serum iPTH showed an upward shifts in baseline-to-maximum value at all :
three doses (generally during the initial phase of treatment). *

Two patients in 30 mg group experienced asymptomatic hypocalcemia
(serum calcium 7.4 mg/dL),.on Day 22 of treatment. One additional patient
in 30 mg dose group had serum caicium values of 7.9 and 7.8 mg/dL on
Days 8 and 15, respectively. These changes were transient and probably
had no clinical implications in this trial. Two patients in the 30-mg group
were reported to experience asymptomatic hypophosphatemia during the
treatment period, but returned within the normal range by Day 85.

l?"n'l"’i"n:.s't. S
U it b

Changes in parameters of bone metabolism could be attributed to normal
pharmacodynamic effects of bisphosphonates as a class. Decrease in

kserum calcium is generally attributed to the inhibition of skeletal
resorption. Decrease in serum phosphate could be due to secondary
increase in PTH or due to decreased release of phosphate from the
skeleton. Of the oral bisphosphonates (etidronate, alendronate,
tiludronate) approved for various metabolic bone diseases (Paget's
disease of bone, postmenopausal osteoporosis, heterotopic ossification of
bone), all are known to cause a decrease in serum caicium after long-
term use. Most of hypocalcemic episodes are asymptomatic with rare
occurrences of mild symptomatic hypocalcemia. Transient mild decreases
in serum calcium and phosphorus were reported in controlled clinical trials
with alendronate. Asymptomatic hypocalcemia and hypophosphatemia
were more frequent with pamidronate i.v. infusion in osteolytic bone
metastases and Paget's disease controlled trials.

Reviewer’'s Comments:
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Hematology

There were more patients who showed downward shifts in hemoglobin
(baseline-to-minimum value) than upward shifts (baseline-to-maximum
value). Similar shifts occurred in hematocrit and RBC as a result of
risedronate treatment. However, baseline-to-last value evaluation showed
no significant differences between downward and upward shifts. Thus,
indicating temporary changes in hematological parameters. The overall
changes in hemoglobin, hematocrit, RBCs, MCH, MCHC, MCV, platelets
were reported to be clinically irrelevant.

With regard to individual low values, one patient each in the 10, 20 and 30
groups was reported to show low value of RBCs, hemoglobin, and
~"’hematocrit, respectively. Couple of patients in 20 or 30 mg group had low
RBCs. Almost all of these patients had low values at baseline or
screening, and experienced low values throughout the study.

Sponsor reports that there were no clinically significant changes in WBCs,
and differential cell counts. KEi )
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Liver function tests Ul wic e

Sponsor states that no clinically relevant changes were observed in serum
albumin, serum total protein, SGOT, SGPT, GGTP, and total bilirubin, The
results of shift analyses showed shifts in serum albumin and serum total
protein (baseline-to-minimum and baseline-to-last values) with the 10, 20
and 30 mg doses.

The sponsor has provided information on some individual patients with
abnormal LFTs and these are follows:

Patient # 33900101-2: These two patients were in the risedronate 10-mg
group and both had elevated baseline ievels of serum albumin and total
protein. One of these two patients maintained high serum total protein
value during the course of treatment, but from Days 43 to 71, the high
values returned within the normal range. The same patient had high

Pbaseline GGTP value and it continued to rise during risedronate
treatment (20 mg/day), reaching a maximum value at Day 22 which
resulted in discontinuation of treatment. The GGTP value returned to
within normal range at Day 85.Two additional patients (one each at 20
and 30 mg group) had low baseline serum albumin values.

Patient # 338202203: This patient showed increased SGPT value on Day
15 of treatment with risedronate (20 mg/day) and it increased to a
maximum ~ " yon Days 18. SGPT value returned to the normal
range by Day 26 and remained normal during the rest of the study.

Reviewer's Comments: Changes in LFTs were sporadic and showed no
consistent pattemn. The events were too few to draw any definitive
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conclusion.
Renal function parameters

No clinically relevant changes were reported in renal function tests.

i
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Bone histology/Histomorphometry o
Uil vetrwiigit
Qualitative histomorphometry of bone biopsy material was performed in a
small number of patients at the site of Dr. David D. Hosking in
Nottingham, UK. Histomorphometric analysis was performed by Louis-
Georges Ste-Marie, M.D. of Montreal, Canada. Sponsor states that based
on “qualitative assessment of the small number of biopsies made in
normal bone, that there was no evidence of an impairment of bone
mineralization induced by risedronate.” Dr. Ste-Marie also reported that
microscopic examination of pagetic bone samples, the osteoid tissue was
“mainly lamellar bone instead of woven bone.”

Reviewer's Comments: O Uiana. .

It appears that iliac crest bone biopsy (after tetracycline labeling) was
performed in only 15 patients. Of the 15 biopsies, 10 were pagetic and 5
had normal bone. Almost all of pagetic bone samples had some problems
related to poor quality of biopsy impregnation, imperfect sampling of
cortical bone, small biopsy diameter, or defective tetracycline labeling.
There were only 5 biopsies of normal bone. Sponsor’s (Dr. Ste-Marie’s)
conclusion about the quality of mineralization (in normal bone) and
observation of lamellar bone in pagetic sites needs further confirmation,
based on analysis of a larger data base.

r"i;;" L e

Sponsor’s Discussion and Conclusions Ui Unilient

The safety, efficacy and tolerance of risedronate (at doses of 10, 20, and

30 mg/day for 28 days) were studied in a Phase I} multicenter, open-label
study with a follow-up through day 85. The patient population of this study
was similar to that of the active-controlled study.

The results of the study showed 53%, 67% and 80% responders (based
on > 30% decrease in baseline SAP excess) at 10, 20, and 30 mg/day
doses, respectively. Patients benefitted most at 30 mg/day dose for 28
days.

The data on changes in baseline hydroxyproline/creatinine ratio were
variable due to variations in the results of different participating
laboratories. Nevertheless, changes from baseline in hydroxyproline and
other bone metabolism parameters (serum calicium, serum phosphorus,
IPTH, and urinary calcium) demonstrated antiresorptive effects of
risedronate on bone turnover in this patient population.
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Side effects (including Gl events) of risedronate were similar amongst the
three doses. Major AEs included one patient with acute myelogenous
leukemia (AM) and one patient with esophageal “pill erosions.” The
patient with AM was diagnosed to have this condition approximately 2
years after termination of risedronate treatment and had a history of prior
exposure to dry cleaning organic solvents including benzene. Esophageal
“pill erosions” developed while the patient was taking risedronate gelatin
capsules and it was suggested that adherence of capsules to the
esophageal mucosa led to erosions. Subsequently, risedronate cellulose-
film-coated tablets were developed to minimize esophageal AS.

Asymptomatic transient hypocalcemia developed in some patients, but
this event was not clinically significant.

Preliminary results of bone biopsies in 15 patients showed no evidence of
osteomalacia and bone formed on pagetic bone was lamellar in nature
during risedronate therapy. '

. R IS In conclusion, the effects of risedronate therapy showed a dose response
and all three doses were well tolerated.
Y

3
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8.244 Reviewer's Comments/Conclusions of Sfudy Results
This Phase |l study was designed to demonstrate safety, efficacy and

tolerability of risedronate (10, 20, and 30 mg/day for 28 days) in patients
with Paget's disease of bone with SAP values at least 3 x the ULN, and
scintigraphically and/or radiologically confirmed pagetic skeletal lesions.

The study design was adequate and the patients served as their own
controls. The study population was similar to that of the active-controlled
study with respect to the severity of the disease process, inclusion and
exclusion criteria. Risedronate capsules were taken early in the morning
and patients were instructed not to eat or drink 2 hours before or after

¢ dosing. The drug was taken with 4 ounces of water only.

kSince it was an open-label study, risedronate was administered in an
ascending dosage schedule. Outcome measures were appropriate and
similar to those of the active-controlled study. The planned number of
patients in each arm of the study was adequate and it was based mainly
on clinical consideration. Nevertheless, the numbers were adequate for
routine statistical analyses of data for efficacy and safety of the product.

Planned intervention with the test drug was prospectively defined and
timing was appropriate and consistent with the protocol for the active-
controlled study.

The primary efficacy endpoint was prospectively defined and it was
appropriate for demonstrating the efficacy of the test drug for the
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treatment of Paget's disease of bone. The study included secondary
endpoints, which were appropriate for the trial of antipagetic drugs and
similar to those studied in clinical trials of approved drugs (i.e., salmon
calcitonin, etidronate, pamidronate, alendronate, and tiludronate).

The safety endpoints were adequate and appropriate for bisphosphonates
and were consistent with the safety parameters used in trials of other

- approved drugs (including calcitonin) for the treatment of Paget's disease
of bone.

The results of the study clearly demonstrated that risedronate at all three

doses (10, 20, and 30 mg/day for 28 days) was effective (based on

O A decrease of > 30% or more from baseline in SAP excess) ir

AL of treated patients. The follow-up data showed ; decreases in

baseline SAP at Day 85. None of the patients showed relapse in 20 and
30 mg doses during the evaluation days and follow-up period. With the 30
mg dose, the median time to response was 29 days and in about 78 days
the maximum % change occurred. In terms of normalization of SAP
excess, about 14.3% of patients in the 30 mg dose group achieved it. At a
30 mg dose, there were 5 patients who had data on retreatment. A mean
decrease of about 36% occurred in reelevated levels of SAP excess by
“retreatment Day 85.”

At both the 20 and 30 mg doses, the secondary efficacy endpoint (i.e.,
hydroxyproline/creatinine ratio), showed decreases from baseline. The
mean decrease from baseline was about 59% at Day 29 (p=0.066).
Risedronate retreatment (30 mg/day) also resulted in decrease in
hydroxyproline/creatinine ratio. However, data on
hydroxyproline/creatinine ratio were small and additional data will be
generated from postmarketing clinical experience.

L The overall safety data from this study presented no major concerns. Most
EPPTARS T ~*'  frequently reported AEs were considered by the investigators to be
GR 08! TAMAL unrelated to risedronate. All three treatment groups had similar distribution
8 of AEs. One patient developed “pill erosions” and this case should be
mentioned in the labeling. Relevant safety information will be incorporated
#in the labeling.

The quantitative histomorphometric data though inadequate, seem to
indicate no deleterious effects of short-term risedronate therapy on bone
mineralization. Postmarketing (If approved) clinical experience will likely
generate additional data on the long-term safety of the drug relative to the
quality of bone form during risedronate therapy.

In conclusion, the results of this Phase |l open-label study have
demonstrated the efficacy and safety of oral risedronate (30 mg/day for 28
days) for the treatment of Paget's disease of bone. The overall results of
this study seem to confirm the major clinical endpoints relative to the
efficacy and safety of the drug.
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UNCONTROLLED TRIALS APPEARS TH'S WAy

8.

3

i niniss
Trial # 3/ Study # 91007 ON ORiG VAL
8.3.1 Objective/Rationale

To determine the biochemical and symptomatic efficacy (qualitative assessment

of bone pain) and safety of three oral dosage forms of risedronate in patients

with moderate-to-severe Paget's disease of bone.

8.3.2 Design
Multicenter, randomized, open-label study.

APPEARS TH!S WAY
8.3.3 Protocol . ON ORIGINAL

Protocol amendments:

There were several revisions that included increase in the number of
enroliment (from 25 to 35 subjects at each center), pretreatment pain
score assessment, definition of biologically active Paget's disease of bone
based on baseline SAP value (> 345 IU/L), criteria for inclusion of
postmenopausal women, investigator's determination of clinical relevance
of baseline elevated values of LFTs, repeat serum chemistries at visit Day
196 of the study, criteria for retreatment at the end of non-treatment
follow-up period, establishment of normal AP range, response time points
at visit Days 29 and 56, rationale for sample size and power calculations,
and pretreatment clinic visit for drug disbursement.

8.3.3.1 Population, procedures

Patients of either sex between - + were enrolled into
this study. Inclusion and exclusion criteria for patients were similar to
controlled trials. Female patients had to be at least 2 years

¢+ postmenopausal (based on the date of the last menstruation).

hThree different dosage forms of risedronate were used:

APPEARS THIS WAY 1) 10-mg gelatin capsules.
O ORIGINAL ) . APPELRS Tty
HRR i) 30-mg enteric-coated tablets. Gi BR -
LIRS PPNV A

iii) Gelatin capsule containing 30 mg of risedronate as enteric-coated
beads.

All patients received 30 mg of residronate (one of three formulations) daily
for 84 days, followed by a no treatment period of 112 days(196-day cycle).
The study medication was taken 2 hours before or after a meal.
Risedronate was taken with 120 ml of water and patients were instructed




84

not to lie down for at least 1 hour after dosing. Patients were told not to
take dairy products, vitamins, iron, or antacids containing calcium,
magnesium, or aluminum, within 2 hours of dosing.

Regarding concomitant medications, drugs like gallium nitrate, plicamycin,
were not permitted, because they were likely to interfere with the -
evaluation of risedronate effects. Other chronic concomitant medications
which were needed by the patients were kept “stable.” The CRF's were
reported to contain records of concomitant medications.

Annrana vuga ey REviewer's comments:

The timing of risedronate dosing, it was similar to that followed in
controlled trials and likely to generate additional information on treatment
efficacy of three different formulations of the drug, as well as on their
relatively long-term safety (particularly Gl adverse events).

8.3.3.2 Endpoints APPEARS ,{3%25 Y

g Two primary efficacy endpoints: OM ORIGIHAI
. Percent change from baseline in SAPexcess.
. Percent change in OHPr/Cr ratio. APPEARS TH!S WAY
Secondary efficacy endpoints: ON ORIGIHAL
. Pain (frequency, location and severity) assessment questionnaire.
Safety endpoints APPEARS THIS WWAY

o . OM ORIGIHAL
Routine clinical laboratory parameters were monitored. i

P Reviewer's comments:

krimary efficacy endpoints are pertinent and conformed with the past and
present requirements to demonstrate the biochemical and symptomatic
(bodily pain) improvements due to effective antipagetic therapy. A
decrease of 100% or more in baseline SAP excess was considered as a
complete response to therapy. A decrease of '

, in baseline excess SAP was defined as partial response to

treatment. Predetermined criteria for demonstration of the efficacy of the
test drug are adequate and acceptable.

Safety endpoints were routine and included monitoring of Gl adverse
events during a relatively long-term therapy with risedronate. Oral
bisphosphonates are known to cause Gl adverse events.
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8.3.3.3 Statistical considerations

Statistical analyses of efficacy data were similar to those of the controlled
study. Analyses were based on intent-to-treat population and an
“evaluable” subgroup of patients.

To determine statistically significant difference from baseline SAP excess
- within the treatment group, relevant data were subjected to one-sample ¢
.. . ., testatthe 0.05 significance level. Routine statistical methods similar to
. :n1 those of the controlled studies were applied to analyze the primary and
{, 4. 1u...=L secondary efficacy measurements and safety data. (See Statistical
‘ review for additional comments on statistical methods).

....

8.3.4 Results 5ODT
~NevL o e it

S
S 3.

8.3.4.1 Patient disposition, comparability Ul Shiv.fne

A total of 162 patients were randomized to enter three groups of the study:
. 54 , 83 _and 55 _
' _. Atotal of 11 patients were discontinued from the study
due to various reasons. Two in the and 3in the _
were discontinued due to AS. The remaining 6
patients were dropped from the study because of protocol violation,
intercurrent iliness, or voluntary withdrawal. The AS that led to
discontinuation of patients from two of three groups will be discussed later
on.

There were no significant differences between three treatment groups with
respect to age and height. The mean weight of patients in the beads
group was slightly higher than those of the other two groups.

All three groups had baseline mean SAP values greater than 3 x the ULN
(range " .). Baseline urinary OHPr/Cr ratios varied
between

With respect to secondary diagnoses at baseline, three treatment groups
Rid not differ from each other.

Overall, up to 60% of patients received previous treatments (etidronate,
calcitonin, pamidronate oral or i.v., risedronate, plicamycin, or gallium
nitrate) for Paget’s disease of bone. Etidronate and calcitonin were the
common drugs that most patients received prior to test drug formulations.

Overall, : of 162 enrolled patients in the treatment groups had
lumbar spine, skull, and femur affected by the pagetic process.
Distribution of affected pagetic bones was even among three treatment
groups.

There were no significant differences between three treatment groups with
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respect to concomitant medications taken during the study. Analgesics
and antipyretics were the most common concomitant drugs listed.

All patients were reported to be at least 80% compliant with self dosing of

risedronate. eiiie 1A
APPEARS THIS WAY
Protocol deviations ON ORIGINAL

A total of 4 patients

) had baseline SAP value < 345 IU/L These patients were allowed to
stay in the study because they fulfilled all other entrance criteria and
baseline SAP mean values were within the narrow range of variability of
the reference laboratory.

8.3.4.2 Efficacy endpoints outcome APPEARS THIS WAY
. o ON ORIGINAL
Of total 162 patients, two patients in the + group were excluded

from ITT and evaluable subgroup analyses. One patient withdrew
voluntarily and the other withdrew before the first treatment visit on Day
29. One additional patient was excluded because of non compliance. In
the evaluable subgroup analysis, data from visits outside the specified
window (+ 5 days) were excluded.

SAP (primary efficacy endpoint)/ ITT population
The results are presented in Figure 12 (sponsor’s Figure 1, vol. 134, p.51)

Figure 12. Mean percent change in excess SAP.
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In all three groups significant decreases from baseline in SAP occurred.
By Visit Day 84 (end of treatment period) percent decreases from baseline
means were 65.9, 60.6 and 72.1 in the -
groups, respectively. Maximum reduction was reported in the beads group
and the difference between the tablets and beads groups was significant.
Whereas, there was no significant difference between the and the
groups with respect to decrease in SAP. These patients were
followed-up and at Visit Days 196, mean decreases were 73%, 69.4% and
82.7% in the capsule, E-C tablet and beads groups, respectively.

Ar }' :Ea\l _‘) q 3 } -.-JJ'.(
Gi Uittt

Twenty-four to 33 patients in each group received retreatment with
risedronate (capsule, tablet or beads). In these resistant patients SAP did
not decrease to a value below 115 IU/L on or before treatment Visit Day
196, regardless of the percent decrease in SAP or experienced a relapse.
The results are shown in Figure 12. These patients at least partially
responded

Retreatment resulted in decreases in SAP, which ranged between

» in all three groups. The maximum decrease was

observed in the group retreated with risedronate beads.

Retreatment

Maximum mean percent change and Days to happen
The data are shown in Table 37 (sponsor’s table 13, vol. 1.134, p. 53).

Table 37. Maximum % change and Days to change.

Either during the first treatment period or both treatment periods,
maximum mean percent change from baseline in excess SAP occurred in
the beads formulation group. Compared with gelatin capsules or E-C
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_ tablet group, differences were statistically significant at Days 29 through
196. With respect to Days to achieve maximum response, there was no
major difference between three formulation groups (range ™~ - -

Response to risedronate treatment in patients who received previous
treatment for Paget's disease of bone

A total of 111 patients received previous treatment for Paget's disease of
bone. Sponsor has termed these patients as “resistant to previous
treatment..” as SAP decreased < 30 % from the pretreatment values. Of
111 patients with previous treatment for Paget's disease of bone, 95 were
treated with Didronel, calcitonin or Aredia iv (42, 42, 11). The remaining
patients received drugs which (except plicamycin) are not approved (in the
US) for use in the treatment of Paget's disease of bone. Except for 3
patients (one of Didronel and 2 of calcitonin), all other patients with
previous treatment for Paget's disease of bone responded to risedronate
therapy (any formulation) with > 30% reduction in SAP from baseline

- values. Y.

APPE;’&;S S ae el

Reviewer's comments: ON ORiGiAL

‘ . Sponsor has classified above-mentioned 111 patients as resistant to
previous treatment for Paget's disease of bone. From sponsor’s footnote
in Table 14 (vol. 1.134, p. 54) it appears that lack of treatment response
was based on investigators’ note in cases where SAP values were not
available. This reviewer feels that sponsor has provided adequate and
pertinent data to claim that “ most patients who were resistant to previous

| treatment for Paget's disease of bone experienced clinically relevant

| reductions in SAP (i.e., a 30% or more reduction).

Risedronate response in patients considered not resistant to previous
treatment for Paget’s disease of bone

s Eighty-three to one hundred percent of patients who received
ﬁrevious treatment with Didronel, calcitonin or pamidronate (iv) for Paget's
isease of bone and considered non-resistant to therapy achieved > 30%
reduction in SAP.

E
Percentage of responders ON ORIGIHAL

During the first treatment period, 84.6%,81.1% and 96.6% of patients in
the capsule, E-C tablet and beads groups, respectively had 5§0% or more
reduction from baseline in SAP. The percent of patients with response as
defined above was significantly higher than those in the other two
formulation groups. Overall, 87.5% of patients (n=160) were responders
(with 50% or more decrease in SAP).

A total of 12 patients ) in three groups.experienced relapse
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(increase of 25% or more in SAP above the lowest value during the study
period) after first treatment period. Based on this subset of poputation,
sponsor has attempted to define the duration of response to risedronate.
Eighty-five, 56 and 59 days were reported as the duration of response in

There was no
difference between three treatment groups with respect to time to
response (range -

The sponsor has compared responders with non-responders with respect
to number of variables such as age, sex, BMI, baseline SAP, baseline
OHPr/Cr, number of active pagetic disease site, etc. There were no major
differences between responders and non-responders with respect to
these factors. However, with respect to baseline SAP and OHP/Cr values,
non-responders had overall higher values (statistically significant for
OHP/Cr) than responders. Overall baseline iPTH was reported to be
higher in the responders than non-responders, but clinical significance of
this difference with respect to response to risedronate is not clear.

Normalization of SAP : SR R

U o i g s*:‘wi.
The overall data showed that during the first period of treatment with
risedronate, 33.1% of patients (53 of 160 pt) achieved normalization of
SAP. During both treatment periods, about 69% of patients in the beads
group were reported to achieve normalization of SAP. (Comments: From
clinical standpoint, normalization rate for each of three formulation groups
during each of treatment period (first and retreatment) is more meaningfu!
than a combination of both.

Overall comparison of normalized and non-normalized groups with
respect to number of variables, reveled no difference between two groups
with respect to age, sex, body weight, and BMI. However, with respect to
baseline SAP, OHPr/Cr and number of active pagetic sites, overall
normalized patients had significantly (p< 0.05) less baseline values than
non-normalized patients. ‘

Evaluable subgroups APPEARS TH!S WAY
n arote ON ORIGINAL

Sponsor claims that the resuits are similar to those of the ITT population
[see Appendix 14.1, Tables 2.1.1.1.(P)-2.1.1.4(P)].

Urinary OHPr/Cr APPEARS TH!S WAY
ITT population ON ORIGINAL




