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8.4  Results/Safety
The following safety issues are identified as problems associated with other
bisphosphonates and addressed for their relevance to Alendronate.

- 1. Calcium and phosphate homeostasis effects have been reported with
bisphosphonates; increased skeletal pain, impaired fracture healing, atypical
and focal osteomalacia, and mineralizing defects have been reported with
etidronate; and mineralization defect and osteomalacia have been seen with
i.v. pamidronate.

2. Severe bronchoconstriction in asthmatics with aspirin-sensitive allergy to
diphosphonate have been seen with clodronate and etidronate.

3. Rashes, erythroderma, epidermal necrolysis, vasculitis, erythema multiforme
have been reported with a variety of different bisphosphonates: pamidronate,
tilutronate, clodronate, and sodium diphosphonate.

4. Acute hearing loss, uveitis, iritis, episcleritis, scleritis, and optic neuritis
have been reported with pamidronate, etidronate, and risedronate.

5. Bisphosphonates, etidronate, tiludronate, and clodronate have been
associated with acutely impaired renal function, transient proteinuria.

6. Glucocorticoids may increase the risk of upper Gl adverse experiences. The
combination of glucocorticoids and NSAIDs is especially likely to increase this
risk, so upper Gl adverse events were carefully evaluated, and investigators
were instructed to question patients about adherence to proper dosing

( instructions.

7. Bone histomorphometry was done in programs for osteoporosis, Paget's and
GIOP patients.

8. Fracture healing was studied in dogs and showed normal strength in healed
bone. Nothing is said about time required for healing.

8.4.1 AE-collection and incidence

Investigators asked patients if there were any adverse events, but no events

were suggested to the patients.

Adverse events were classified as mild, moderate or severe based on whether

it was easily tolerated, uncomfortable enough to interfere with usual activity, or

incapacitating, and serious if patient was discontinued from the study, and event
was likely related to drug.

Sponsor’s definition of serious includes that the AE is judged to be drug-

related. Adverse events should be classified as to severity without regard to their

supposed relationship to drug, because an investigator's guess about drug

relatedness is not meaningful. Many times, an investigator will consider a

particular adverse event-drug to be related based on whether it is known to

cause the event. Relative information should be included. For instance if no
drug was taken or if it had not been given prior to onset of AE, or if the AE was
related to trauma or other circumstance, these facts should be mentioned.

Sponsor must submit as serious, any event that is reasonably considered serious

( ‘ regardless of purported drug relationship.
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If corrected serum calcium was received, no recalculation was done. If calcium

was not corrected, Merck corrected as follows:
Corrected serum calcium (CU)=serum calcium (mg/dL)+0.8(4-albumin
{g/dL}) & C.
Corrected, serum calcium (SI) = serum calcium (mmol/L)+ 0.02(40-albumin
{g/L}). '

In the extension study (ITT):

67 patients were treated with placebo for a mean of 610 days.

610 x 67=40870 patient-days of placebo.

40870/30=1362 patient -months on placebo.

40870/365=112 patient-years of placebo.

157 patients were treated with Alendronate for a mean of 624 days.

1567 x 624 days is 97968 patient days on alendronate.

97968 /30 = 3266 patient-months of alendronate.

97968/365 =268 patient years of alendronate.

191/208 (92%) patients had at least one clinical AE.

47 (23%) had serious adverse events.

(4.3%) were withdrawn due to clinical AE.

3 (1.4%) had serious AEs that resulted in discontinuation from therapy.

2 patients died.

APPEARS THIS WAY ON ORIGINAL
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(
Table 24 Selected Adverse Events
OG & EG Original Studies 0-12 mo  Extension Studies 0-24 mo i
No/% patients Placbo 5mgAl 10mgA Placbo Smg Al 10mgA 2.5/10 i
‘ N= | 159 161 157 61 63 55 29
Total events 126/79 129/80 131/83 55/90 59/94  51/93  26/90 !
Digestive Systm | 50/31  43/27  52/33  28/46 20/32  21/38 621 |
Skin& appendag | 34/21  28/17 42727 22/36  24/38 18/33  10/35 |
Special sense 13/8 14/9 2113 19/31 12/19  10/18 5/17 i
EX{enSIononly LS BeclfiCy Ve n SNUMBET pereent T e e ymeer vy |
Acid regurgitatn 3/ 4.9 1/1.6 5/9.1 0 :
Constupatlon 1/1 6 4/6.3 5/9.1 1/34 |
(S | T R e R A |
Refluxesophagit P=.008 = 0 473 0 !
Hemic & Lymph 1/1.6 57.9 4/7.3 4/14
2/3.3 2/3.2 5/9.1 517 |
URI 9/15 11/18 11/20 310 |
Bronchitis 12/20 8/13 4/7 3
Pneumoma 0 4/6 3 3/5 5 0
(‘ "3/5.5 |
n 6 4/7 3 1/34 |
Abdominal pam 3/1.9 5/3 2 116 0 . : |
Acid regurgitatn 2/1.3 3/1.9 4/2 5 116 11.6 3/5. 5 0 ’
Melena Sy | ey e RS RO T S RO
Gastric ulcer 1/0.6 0 0 1116 0 - 11.8 0 !
Esophagitis 1/0.6 0 1/1.6 0 1/1.8 0 |
(
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Discontinuations

v' 537 (7.7%) placebo and 719 (7.4%) Alendronate patients) discontinued participation in the 13
double-blind trials because of adverse reactions. 187 and 205 of these reasons for withdrawal
were classified as serious.

v' 324 placebo and 296 alendronate withdrawals were from the VFS and CFS sections of the FIT
study (051). These population totals represent 46 and 33% of the total patients in these 13
studies. 537 and 719 discontinuations are 7.7 and 7.4% Of the total populations (placebo and
drug). ‘

v" When the 12 studies other than FIT are grouped and looked at together, this total population
minus the 3223 and 3236 patients in FIT totals 3795 placebo and 6514 Alendronate-treated
patients. The 213 placebo and 423 Alendronate dropouts are 5.6% of placebo and 6.5% of
drug patients in the study population.

Note: Possible explanations for the FIT study failing to observe severe Gl events reported by

patients and physicians in practice:

v’ From the large number of reports we have seen on Gl events, it is not easy to believe that the
blinding was completely successful. It may be obvious to many of the women that they have been
taking more than a placebo.

v' The FIT study probably recruited more recently than most of the other studies, by which time,

- exclusions (mainly for prior Gl disease) and instructions for taking and remaining upright may
have been enforced more stringently.

v' Criteria for hospital admissions have become more strict, and hospitalization is one of the criteria
for designating an event serious. As a result, hospitalization is not as likely for events that
patients and physicians consider serious, such as events that involve large Gl bleeds but are
treated as outpatients with endoscopy, fluids, drugs, and blood.

Caution: To separate the FIT and non-FIT populations, | got the number of subjects studied in FIT
from a different table. Itis likely that the population total was different from that represented here.

Laboratory Events _
The number of serious laboratory adverse experiences was low and depended on the number of tests
being performed. Incidences did not vary between drug and placebo groups. The number of serious
AEs seemed to be less than withdrawals for AEs.

APPEARS THIS WAY ON ORIGINAL
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Gastrointestinal Adverse Events

The incidence of Gl events was generally slightly greater in patients on higher doses. In 035/037 the
rates (% of patients with the specified event) are presented in the following table for 5, 10, and 20 mg
during the first 3 years. The 20 mg subjects were switched to 5 mg during year 3.

Table 34 V12P110T60 and V12P111T61

o 3 PEIMENGIr
BT RN w:“'-x*ﬁa-;@.é:
> ¥k S

.ESO
Sy

Total 449 495 435 384 511 51.7 545 44.2

The incidence of patients with one or more upper Gl adverse experiences ranged from 5.8 to 47.5%
across all treatment groups. Serious events were less common, but comparable across groups.

- Gl AEs in 082/083 (V12P1 09TS8). The following discussion includes totals from both studies (082
L &083), placebo, 5 and 10 mg Alendronate-treated patients, but not 2.5 mg patients. 5 and 10 mg
subjects are combined. Year 1 (48 weeks) is presented alongside year 2 results. Upper GI AEs, total,
serious, and resulting in withdrawal are presented with gastric and duodenal PUBs total and serious,
and esophageal total and serious. ' :
Table 35 Gl Adverse events in GIOP 5 and 10 mg only combined V12P109T59
Table GI AEs 082/083, year1 082/083, year2 :
Treatment Placeboy=sd Alendronate [P reveN Alendronate |
Total Ns 150t 318 B T
 Total UGIAEs B26=1658 228 70=44% ESTR 30=51%
Serious EO=113YRems  2=1.3% oul  1=1.8%
withdrew BOSSss¥AH 321 g, Fracey  1=1.8%
Abdom pain E SRl 10=17%
Acid regurgit E422 Fig 6=11%
Dyspepsia = 4=6.8%
Nausea 6=10%
Vomiting = 2= 0
GsDuo PUBs E2=1R39khera 4=7.3%
Serious EEQE S on s 1=1.8%
Esophageal 4= =3 9=16%
Serious ORGSR 0

\
.

4]
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_Table 36 Gl Adverse events in postmenopausal osteoporosis, GIOP  V12P110T60

Table GI AEs 082/083, year 1 035/037, years1-3 |
Treatment placeboptieny Alendronate [FplaceboErwi® Alendronate |
Total Ns 1_5ﬁ§?;’ AREE L ~ 398 f

Total UGIAEs [26%1 ohony 158=40% |
Serious 2= i 3=0.8% i
withdrew pz0EsEsise 9=2.3% ’
Abdom pain ~175 el 76=19%
Acid regurgit =§5 EEd 14=4.4% 17=4.3%
Dyspepsia fo3=15000%ts 7=2.2% 40=10%
Nausea 63800 11=3.5% 42=11%
Vomiting osi30%mamd  1=0.3% 25=6.3%
GsDuo PUBs E2= 5=1.6% 3=0.8%
Serious B 1=03%
Esophageal 8=2.5%

Serious Fi0FiE g

These 4 tables, 2 above and 2 below, were an attempt to look at the rates for various events.
Number of events is given and followed by rate. Where it says %, the rate is per 100 patients, and
where it says “by patient years of exposure”, the rate is per 10,000 patient years. However, the

- patient years are obtained from V12P22T3 and will not represent the specific population on which
L the rates in these tables are calculated.

Below, Numbers after = are the number of events per 10,000 patient years.
Comparison of GIOP and PMO Using Patient-Years Exposure V12P22T3

Table 37 082/083, year1 035/037, years 1-3 |
Gl AEs
Treatment Seges Sghieied Alendronate |
Total Ptyrs EEic i e 2016 |
Total UGIAEs [t 26214208 158=542
Serious j 22%19 0} :
Withdrew B S 08
Gastroduode :
PUBs :

Serious X4

Esophageal

Serious iy
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(
- Comparison of Gl AEs (NDA studies plus FIT) by Patient-Years of Exposure Table 38
V12P98T53 and V12P110T60

Treatment T placebc alendronate P
Total Pt-yrs fEer 0106225 10642 g o

SRR NP R T S T R
Total UGI [BE514905T403%  1536=1443 fErpmnises
AEs B T Pt e
o iiio0=8o6! 65= 61 fAkdgmaogerc
Withdrew |&:= r“ 382835 102= 96 ESS farr)

Gastroduode 2 " = 60= 56
PUBs s SRRt

e 19231182 16= 15 ’ PR
Serious [Retams Ay oot
Esophageal [&=i%430321085% 322= 303 B

B

Bone Safety Across Studies

Clinical Fracture Endpoints of Protocol 051 include symptomatic vertebral fractures, non-vertebral
fractures, and combined all clinical fractures. ‘

1. Vertebral Fracture Cohort 1005 placebo &1022 drug = 2027
2. Clinical Fracture Cohort 2218 placebo & 2214 drug = 4432
3. Osteoporotic Clinical Fracture Cohort 1521 placebo & 1545 drug= 3066

4Combined Osteoporotic Cohort 2526pbo&2567drug=vertfx +osteoclinical fracture =1+3 = 5003

5 Combined Cohort 3223 pbo & 3236 drug = vertfx + ¢clin fx=1+2=6459

Three groups of patients and 2 combination groups were specified:
1) Vertebral Fracture Cohort

2) Clinical Fracture Cohort

3) Osteoporotic Clinical Fracture Cohort

4) Combined Osteoporotic Cohort

5) Combined Cohort

For each cohort, 3 kinds of fractures are counted:

1) Clinical fractures

2) Nonvertebral fractures

3) Symptomatic vertebral fractures

_ The 15 resulting cohorts/categories are split into 30 to examine placebo and drug categories
separately.
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The vertebral fracture cohort had 182 fractures/1005 placebo patients (18%) and 141/1022 drug
patients (14%), giving a relative risk of 0.74 with 95% CI 0.59, 0.92, p0.007.

The vertebral fracture cohort had 147 fractures/1005 pbo pts (15%) and 123/1022 drug patients
(12%) RR 0.81, C1 0.64,

The data in the following table are from Protocol 051. One of the criteria for enrolling in this study
was a femoral neck BMD of <0.68 g/cm?, which was thought to correspond to a T-score of —2.0. All
BMD measurements were made using Hologic QDR-2000 dual-energy x-ray absorptiometry (DXA)
instruments. It was later (after the study was fully enrolled but before it was unblinded) found that
using this instrument yielded T-score estimates substantially lower than values derived from the
third US NHANES-IIl. The BMD used actually corresponds to a T score of approximately —1.6,
resulting in approximately 31% of the enrolled patients being osteopenic rather than osteoporotic.
Separate analyses were made of those who met the original criteria. Other criteria included age 55-
80, and at least 2 years postmenopause. Vertebral fracture was not an entry criterion, and women
who had such fractures at baseline were entered into a 3-year Vertebral Fracture Study (VFS),
while those who had no vertebral fracture at baseline were entered into a 4-year Clinical Fracture
Study (CFS).

Table 39 Vertebral Clinical Osteoporoti Combined  Combined |}

V12P122 fracture fracture clinical frac- osteoporoti cohort

Te7 ~cohort cohort ture cohort cohort

Al

|
)
Rt T AV
e R R P A e

R BT N

312122185 4082526 54 494/3223 |
=18% [EA99935Y =16% SN =15% |
141/1022 [27277004%84 199/1545  [BH0I256720
=14% 1y

0.74
95%ClES 0.59,0.92
E=SPEE 0007

N

i
@

onvertebralbTacuTesE i
: *"h"@%h‘ g

e RDOE=:Z 147/1005 2

a8 =15% [EABg
atex 123/1022 BoBAT22:
. =12% 2990
; 0.81
£-95%CIES 0.64,1.03
EooPT 0082 fobssmEs 01005}
| SymptomaticiVertebrallhractures i iiraarame )
¥ RboE-d 501005 Jo7/00d0%
e =5%
Indronatey 24/1022
e} =2.3%
g 046
CIEE 0.28,0.75
534 0.002
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- I note that the two categories of “symptomatic™ and “nonvertebral” fractures do not add up exactly to
the number of events in the category of “all clinical” fractures; this is probably because some patients
had both “symptomatic vertebral” and “nonvertebral fractures”.

The combined osteoporotic cohort is those women who met the original criterion of T-score <-2 in the
VFS plus those who met this criterion in the CFS. The Combined cohort is those in the VFS plus
those in the CFS. The primary endpoint in VFS was development of new vertebral fracture, and a
secondary endpoint was all clinical fractures. The primary endpoint in CFS was any clinical fracture,
and a secondary endpoint was new vertebral fractures. Using “All Clinical Fractures” for the
endpoint, and treating the cohort for 3-4 years depending on whether it is the vertebral or non-
vertebral cohort would decrease the fractures as follows:

v" Vertebral fracture cohort 2 per 3 years in 1022 pts
v Clinical fracture cohort 4 per 4 years in 2214 pts
v" Osteoporotic clinical fracture cohort 4 per 4 years in 1545 pts
v" Combined osteoporotic cohort 4 per 3-4 yrs in 2567 pts
v Combined cohort 2 per 3-4 yrs in 3236 pts

Note:The differences in rates between placebo and Alendronate per 100 patient years is

extremely small. % used in table 39 is the number of fractures sustained in 100 women treated for
3 or 4 years. '

In this same study, specific fracture sites (hip, wrist, and other than spine, hip, or wrist) were looked
at in the same cohorts.

In table 40, similar analysis for site of fractures is presented to facilitate cdmparison of effects on
( these sites with the previous vertebral and nonvertebral results.

Note: It is expected that effects will be less in absolute terms in locations other than spine, but these
are all symptomatic fractures.

V12P122T67 and V12P124T68

ISt VF cohort  CF cohort OCF CO cohort Combined
R cohort
iffer ‘f’g" 1105 25
%boﬁ- -drug : g2 7:0:808 0.82
Relativrisk AT
*:Q"izvalfeef' %-;‘».«.: . _ 44
ivvris %:‘;:%’..- e '}""f RORREL S ST "
¥ b% :
.666
% 0.1 4
XeTatvinskal 1.01 Do o, Y8R5 0 56
( TR 0.002 0:018E25 0.017 <0071k <0.058
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- The number in the upper left of each cell (table 40) is the difference between placebo and drug

effects for that site and cohort. The number in the upper right of each cell in the top row of the table
(hip) is the difference between drug and placebo for that cohort and “all clinical fractures.” The second
number in the upper right of the hip display is the relative risk for “all clinical fractures” in the
previous table. | was looking for a result that indicated whether similar patients get good results with
different sites, and with vertebral bone.

Note: The best results (in difference from placebo) for clinical fractures appears to be for “all
clinical” fractures in women who have the most severe osteoporosis (previous table 4.3, 3.3, and 3.7
in the VF, Osteoporotic CF, and combined osteoporotic). The difference from placebo is numerically
negative, and RR is greater than 1 in certain wrist and “other* endpoint results. The relative risk is
greater than 1 for wrist at clinical fractures and osteopenic clinical fractures cohorts. The relative risk
is smallest for hip and wrist fractures in vertebral fracture cohort. The results indicate substantial
benefit for preventing asymptomatic vertebral fractures but not for preventing fractures in other bones.
Note: Atthe “other” sites, there are a few more fractures in ankles of patients on drug than in
ankles of patients on placebo, but fractures at all other sites are slightly more common in patients on
placebo. The only site at which there appears to be a great difference is the spine (120 in patients
on placebo and 46 in patients on alendronate). The only study designed to determine efficacy of
Alendronate for reducing the risk of fractures is 051 (FIT). Considering the Combined Cohort and All
Clinical Fractures, there were 3223 placebo-treated and 3236 Alendronate patients. There were 494
women with fractures in the placebo group, 15.3%, and 413 in the Alendronate group, 12.8%. This is
a difference of 2.5%. Thus, without drug, 84.7% of the women were without fractures for the 3
years. Page 127 of this volume says, “The pooled analyses showed highly statistically significant
and clinically meaningful reductions in relative risk for any clinical fracture of 18% in the
Combined Cohort.” The study was large, and findings often (10 of 15) statistically significant. This is a
reduction of 2.5 in the number of fractures per 100 women when Alendronate was given for 3
years to a group of women with osteoporosis severe enough that they had spinal fractures at
baseline. The benefit in fractures prevented is very small such that even a very low incidence of
severe Gl adverse events should lead to a careful consideration of who should accept the risks and
receive this drug.

Fractures in the GIOP studies 082/083 159 patients were treated with placebo and 318 with 5 or 10
mg/day of Alendronate for 1 year. | will not include the 2.5mg group which was not effective and was
changed to 10 mg for the second year. Ten of the fractures in the placebo and 10 of those in the
Alendronate group were vertebral clinical fractures, and 5 and 2 were rib fractures.

Table 41 V12P138T77
Number of patients with Fractures during year 1 and year 2 of the GIOP studies

Orig GIOP

Protocol | 082/083y1

Treatmnt |[Rlacebom Alendro

Ns 9 ;5:9“‘%%% 318 &

Total Fx [|§16Z1DY¥ 23=7.2% T 17=14%
Vertebral [£10= 320 10=3.1% ) 12=10%
Non-vert 54 14=4.4% R

Non-v- ?- 12=3.8%

nonrib |§&




