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REVIEMW DF FHEHISTRY_ﬁNEHﬂANUFAFTURINB CONTROLS

bt e ~Division:DHMEDP " HFD-510

MDA TR 2 20—036
| - , CHEMISTRY R REVIEW # 1
“DLICANT~ CI1BA-GEIBY ' Reviewer: Martin K. Bennett PD
~DPRESS = Summit. N.J. -
' Date | Completed' 5/15/90

“20DUCT NAME(5) 2 Route
Proprietary:? AREDTA

Non-proprietarys pamidronate disodium
Code name: APD Dosaqe ! Form:SVP to be diluted

CEP 23ITIFA “trenoth(s) 15ma lyoohxlxwp
in Sml vial

and/oy. PRINCIPAL INDICATION:

*ARMQCOLOGICAL CQTEGURY
alcemia assoc1ated with malianancy.

Treatment for hyperc

RUCTURAL FORMULA _ and CHEMICA' NAME =
Disodium (T-amino-1- hvdroxvpropvlldEﬂe\

- Entahydrate. Empirical formula:
C HNO, PmNa:.SH:O

PO, HNa

biphogohcnate

DO_HNa
CHS # s724g-868-1 for arnhvdrous
L0, 1 (BSH.O

Molecular weiaht:
272.0 { anhyvdrous?

[ 1

¢ T TAL SUBMISSTON: 17/20/89 vrcr MyR 1/17/90 AMENDMENTS:

]
ATFT DOCUMEN1S: IND

~MNRKG:

Facilties involved 16 manufacture of druq csubstance and

farture and packaqino of the derud product are beinao
"atﬂd for CGMF compliance. Method validation by FDé
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- NDA # 20-036

REVIEW OF CHEMISTRY, MANLIFACTURING & _CONTROLS
D;vszon UMFDP HFD-510
CHEHISTRY REVIEW # 2

APPLICANT: CIBA-GEIGY Reviewer: Martin K. Benanett PD < - %

ADDRESS Summit, N.J.
Date Completed: 4/8/91
PRODUCT NAME(s) : Route/Admin intravinous
Proprietary: AREDIA

- N 7
Non—-proprietary: pamidronate disodium wfzgi&z;ﬁ/
Code name: APD Dosage Fhrm:S to be diluted

CGP 23I3I29A Strenqth(s) 15mg lyophilized
in Sml wvial;
30mq_lyophilized in 1Um) wvial,

PHARMACOL OGICAL. CATEGORY_and/ar PRINCIPAL INDICAT IUN:
Treatment for hypercalcem;a associated with malignancy.
STRUCTURAL FORMULA and CHEMICAL NAME:
Disodium (3-amino-l-hydroxypropylidene) biphosphonate
pentahydrate. Empirical formula:
CyHNO,P_Na_.5SH.0

PO HNa
/
NH_-CH_~CH_-C--0H . 5H0
\
PO HNa LUAS 4 57248-88-1 for anhiydrous
Molecular weight: 3I469.1 (95H_0) ‘
" " 279.0 tanhydraus)
INITiAL SUBMISSION: 12/20/89 rcd MKB 1/717/90
AMENDMENTS : Y -5 (Labels).
8/10/90(provides for 30mg/10ml vial),Bs/&6/90(labeling),
9/2B/90(sample validation), 12/3/90(sample validation),
12/4/90(SBA), 2/5/%91(patent infarmation), 2/22/91({revised pkq
insert), 3/12/91{(samples to labs), I/720/91(withdraw use aof
contract packagers

RELATED DOCUMENTS: IND
REMARKS =
SEE CHEMIST REVIEW #1. .
Facilities involved in manutacture of drug substance and
manufacture and packaging of the drug niroduct were
evaluated for CGMP compliance. Method validation by FDA
laboratories has been requested. Envircnmental Impact Report was
evaluated a copy of which is attached at end of this review.

CONCLUSIONS AND_RECOMMENDAT IONS

The application may be approved from the aspects aof. —22%25416’
chem1 }%i«&'

ry gnd manutactur;ng and QUdllty cantral.,
Nesme Muc/ 1/ & femptrorads A sadhin —W
LY IND/NDA S 7P ~vsecfion ) 4 ltres [ Bl //
HFD-510 Martin ¥.BennettP.D,

HFD*lOR/Kumkumlan (Rev19w # 1 Only) Review Chemist |

HFD-210/MKXBennett

R/D initialed i/ﬂ/C:éaé/ FILE 20036AAZ
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MEMORANDUM DEPARTMENT OF HRALTH AND HUMAN

PUBLIC HEALTH SERVICE O
FOOD AND DRUG ADMINISTRATION -Lispik@

CENTER FOR DRUG KVALUATION AND RESEARGH: 4003

DATE: ocT i 1990

FROM: Environmental Assesement Officer HFD-102

SUBJECT: NDA 20-038 Pamidronate Disodium
Bone/Calcium~Phosphorous Metabolism
Hypercalcemia of Malignancy

LY

TO: Dr. Martin K. Bennett HFD-510

LA

The Food and Drug Administration Center for Drug Evaluation end“" :

Research haa reviewed the environmental assessment for subject drug "& '

>

end has determined that a number of serious deficiencies are 1.tk
present. Since this is a 1989 submission, we are not able at this ‘"
tine to require the firm to correct the environmental assessment, ‘!
However, for your information, we are including an information ...

sheet outlining the deficiencies noted. Because of the neceasityﬁﬁ:s-;;_‘. i :
to process the drug application, we da_not recommend that the ' R"
approval process be delayed on environmental grounds alone. You "}

should take this matter to your Divigion Director for concurrence. ...
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ADDEND. AT
APK 26 199

REVIEW OF CHEMISTRY, MANUFACTURING & CONTROLS
NDA_#_20-03& Division:DMEDP __HFD=-510
—~> ADDENDUM 10 REVIEW # 2 e

APPLICANT : CIBA-GEIGY __Martain F Bennett PD
ADDRESS Summit, N.J.

Date Completed: 4/26/9%
PRODUCT NAME(s): Route/Admin i1ntravenous
Proprietary: AREDIA
Non-proprietary: pamidronate disodium
Code name: APD Dasage Form:SVFP to be diluted
CGP 2333%9A Strength:

SOmg_lyophilized in 10ml wvial.

PHARMACOLOGICAL CATEGORY and/or PRINCIPAL INDICAT1ON:
Treatment for hypercalcemia associated with malignancy.
STRUCTURAL FORMULA and CHEMICAL. NAME:
Disodium (3-amino-1l-~-hydroxypropylidene) biphosphonate
pentahydrate. Empirical formula:
CiHNO,P_Na..5H..0

PO,.HNa
/
NH,~CH_~CH_~C-0H . SH_O
N\
PO,HNa CAS # 5724B-88-1 for anhydrous
Molecular weight: 3169.1 (5H_.0)
" " 279.0 {anhydrous)
INITIAL SUBMISSION: 12/20/8%9 rcd MKB 1/17/90

AMENDMENTS : 4/8/91 (LABELS), 2/22/91 (PACKAGE INSERT)
RELATED_ DOCUMENTS: IND
REMARKS 3

SEE CHoMIST REVIEW #1 & 2

Facilities involved 1n manufacture of drug substance and
manufacture and packaging of the drug product were
evaluated for CGMP compliance. Method validation by FDA
laboratories has been requested. Environmental Impact Report was
evaluated a copy of which 1is attached at end of REVIEW # 2.

CONCLUSIONS AND RECOMMENDAT IONS
The application may be approved from the aspects of
chemistry and manufacturing and quality control.
THE ESTABLISHED NAME MUST BE CHANGED TD "PAMIDRONATE
DISODIUM FOR INJECTION". “IV" MUST BE CHANGED
TO" INTRAVENOUS" . ISSUE DATE MUST APPEAR ON PACKAGE INSERT
THE Rx CAUTION SHOULD APPEAR IN THE PACKAGE INSERT.

cc:  IND/NDA Orig. ;22¢¥Z::¢¢i’5;%~4i7 ﬁK}

HFD-510 Martin k BennettP.D.
Review Chemist

HFD-510/MKBennett
R/D initialed b FILE 20036AART
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| ;JUN T 1991
REVIEW OF CHEMISTRY. MANUFACTURING & CONTROLS
NDA % 20-036 Division:DMEDP _HFD-510 ,
CHRMISTRY REVIEW & 3 —~
APPLICANT. CIBA-GEIGY Reviewer: Martin K. Bennett PD

ADDRESS Summit, N.J.
Date Completed: 6/6/91
: Route/Admin intravenous

Proprietary: AREDIA

Non-proprietary: pamidronate disodium
Code name: APD Dosage Form:SVP to be diluted

CGP 23339A Strength(s) 15mg lyophilized
in Sml wvial;

30mg lyophilized in 10ml vial.

Treatment for hypercalcemia aaaociated with malignancy.

Diaodium (S-amino— -hydroxypropylidene) biphosphonate
pentahydrate. Empirical formula:
CaHeNO7P2Naz . 5SH20
POaHNa

/
NH2-CH2-CH=2-C-OH . S5H20

\
POaHNa CAS # 57248-88-1 for anhydrous
Molecular weight: 369.1 (5H=20)
" 279.0 (anhydroue)

INITIAL SUBMISSION: 12/20/89 rcd MKB 1/17/90
AMENDMENTS: of+fa

5/24/91(revised pkg insert), 6/6/91 fax (hard copy recewved ew
contains the validation of the sterile process.
RELATED DOCUMENTS: IND
BREMARKS:
The submitted labeling is satisfactory.
Facilities involved in manufacture of drug substance and
manufacture and packaging of the drug product were
evaluated for CGMP compliance. (An update was requested 5/31/91)
Yalidation package of mterilizaction process has been

reviewed and found to be satisfactory.

The application may be approved from the aspects of
chemistry and manufacturing and quality control.

Ined—r Mm%

cc: IND/NDA Orig. /
HFD-510 Martin K.BennettP.D.
HFD-102/Kumkumian (Review # 1 Only) Review Chemist
HFD—SIO/MKBennett' |
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statistical Review_and Evaluation

ew_and Lvdadlhe woess

NDA #: 20-036
Applicant: Ciba-Geigy Corporation

Name of Drud: Aredia (Pamidrunate Disodium)

Documents Reviewed:

Documents Reystri=—=

1. NDA submission volure 1.12, Dec. 20, 19€9. (Husbard, R.F.A., Pexrry,
M.C., and Casey, H.J. {1989) npisodium APD: 80-week carcinogenicity
in the mouse", ciba-Geigy (Basle) PS project No. 864004,

10/26/89) o

NDA, sutmission volume 1.14, Dec. 20, 1989. - - . .

NDA submission volume .19, Dec. 20, 1983. (Pexry, M.C., Casey,
‘H.J., and Wood, c.M. (1989} wpisodium APD: 104 week carcinogenicity
study in the rath, Toxicol Iab., Ltd., ordshire, U.K., for
jNaivelin Pharmaceutical Company, 1td., Sussex, U.K., Report Ref.
ARP/26/82, 10/26/89)

4. NDA original amendment, July 24, 1990.
5. camputer diskettes submitted to FDA on april 20, 1930.

wN

Two animal carcincgenicity studies (one in rats, and one in mice) were
included in this NDA submission. These two studies were intended to
evaluate the oral carcinogenic potential of Aredia (Pamidronate pisodium,
APD) in rats and mice for 106 and 80 weeks, respectively. Dr.
Dutta, HFD-510, who is the reviewirng ;harmacologist of this NDA has

the Division of Biometrics to perform the statistical review and

py a fixed but lower dietary concentration for the males and to 600 ng/Kg
for the females during the study. Table 1 (Table 5 in submission volume
1.19) listed the agjustment of dietary concentrations of AFD for high dose

. An additional 105 male and 105 female rats receivend untreated diet

group
and were designated as controls. Treatment continued for at least 10€
weeks. Bodyweights were recorded weekly for the first twenty weeks of
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the study and every four weeks thereafter. Food consumption was recorded
weekly and achieved dosages calculated. All animals found dead or killed
in extremis were necropsied and a full range of tissues were taken where
possible. At the end of the treatment pericd all surviving rats were
killed and subjected to a full necropsy. A wide range of tissues were
taken into fixative. Histopathologic examination was performed on all
tissues from all animals. :

ITI. b. Sponsor’s BAnalyses

The sponsor reported mortality data for each gmup and sex every 12 weeks
" in page 29, .Volume 1.19 (Table 2). Results of statistical test for the

mortality data were not included in this submission.

The methods given in the paper of Peto et al. ("Guidelines for Simple,
Sensitive Significance Tests for Carcincgenic Effects in Long-Term Animal
Experiments®, ¥n Iong-Term and Short-Term Screening Assays for
Carcinogens: A Critical Arpraisal, International Agency for Research on
Cancer Moncgraphs, Annex to Supplement 2, World Health Organization,
311-426, 1980) were used to test the positive dose-response relationship
in the tumer data. Cne-tailed tests for trend with actual dese or with
dcse level (similar to trend with log dose) were performed and pairwise
canpariscns of treated groups with the controls were alsc made. However,
the sponsor did not report time intervals used in the analysis.

In this raview, the phrase “"dose-response relationship" refers to the
linear camponent of the effect of treatment, and not necessarily to a
strictly increasing or decreasing mortality or tumor rate as dose
increases.

The sponsor’s results showed a significant positive dose-response
relationship in phaenchrcmocytoma in males rats (actual dose: p = 0.0003;
dose level: p = 0.0025) and female rats (actual dose: p = 0.024; dose
level: p = 6.11). The p-values for pairwise comparisons of low, medium,
ard high dose qroups verses controls for this tumor type were 0.48, 0.20,
and 0.0028 for males, respectively, and 0.49, 0.35, and 0.05 for females,
respectively. Significant positive dose-response relationships was
detected in myeloproliferative disorder of the spleen (actual dose: p =
0.0031; dose level: p = 0.035) in male rats, in leicmyama of the small
intestine (actual dose: p = 0.0011; dose level: p = 0.0175), and mammary

carcinoma (actual dose: p = 0.0013; dose level: p = 0.019) in female rats.

II. c. Reviewer’s Analyses and Comrents

The Cox test and the generalized Wilcoxon test described in the paper of
Thomas, Breslow, and Gart ("Trend and Homogeneity Analyses of Proportions
ard Life Table Data", Computers and Biomedical Research, 10, 373-381,
1977} were used to test for heterogeneity in survival distributions. The
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p-values of the Cox test were 0.0561 and 0.0001 for females and males,

res_ ctively. The p-values of the generalized Wilcoxon test were 0.0602
amd 0.0001 for females and males, respectively. Hence, there is no
statistically 51gruf1cant difference (at 0.05 level) in the survival
distritations in female rats from both tests. However, there is a
statistically 51gn1f1cant difference in the survival distributions in male

rats.

The intercurrent mortality rates for both male and female rats (see Table
3) were tested for the dose-response relatlc:ns.hlp according to the methods
given in the paper of Peto et al. (1980) using time intervals 0-50, 51-80,

and 81-105 weeks. The actual dose levels 0, 62.5, 250, and 1000 mg/]cg/day

were the scores assigned to the control, low, nvad;u:m, and high dose
groups, respectively. As mentioned in the previcus section, the high dose
group dose levelwasreduceddurlrgthesuxiyduetoseverebodywemht
decreases. The results of the analyses showed that there are s:.gmflcant
positive dose-response relationship in the intercurrent mortality rates in
male (p < 0.00001) and female rats (p = 0.0074).

The reviewer applied the prevalence method described in the paper of Peto
et al. (1980) and the exact permutation trend test to test the positive
dose~response relationship in the tumor data. The time intervals 0~50,
51-80, 81-~105 and terminal sacrifice were used in those methods. The test
results show that there are significant positive dose-response
relationships in the adrenal phaeochromocytama (p < 0.00001), myeloid
tissue myeloproliferative dlsorder of the spleen (p = 0.0477) in male
rats, and in mammary gland carcinoma (p = 0.0308), adrenal
phaeodumxocytm\a (p = 0.0249), and small intestine lelqurana (p = 0.0282)
in female rats. The incidence rates of these tumors are given in Tables 4
to 8.

However, the prevalence rate of adrenal phaeochromocytoma in the
concurrent control group in female rats is greater than one percent. It
is considered as common tumor in this strain of rat. For a common tumor,
we consider a positive dose-response relationship not to occur by chance
only if the p-value is smaller than 0.0l. mereforewedonotregardthe
positive dose-response relationship in adrenal phaeochramocytama in female
rats as statistically significant.

ITI. The Mouse Study
ITI. a. Design

In this study, APDwasglvenbycontnmma admnlstxatlonofadletary
admixture for 80 weeks to 330 (55 animals/sex/group) Charles River CD~-1
strain mice at three dose levels of 62.5, 234, or 879 mg/kg/day. An
additional 105 male and 104 female mice xeceived untreated diet and were
designated as controls. Animal number 321 initially was allocated to
femalecontrolgxgp'utwasfmnﬂtobeamalebyweekaamwas
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discarded from the study. Food consumption was recorded weekly.

Bodyweights were recorded weekly up to week 20 and thereafter at 4 weekly

intervals. Animals found dead or killed in extremis were necropsied and a

full range of tissues were taken where possible. At the end of the

treatment pericd all surviving rats were killed and subjected to a full

necropsy. A wide range of tissues fram all animals were taken into

fixative processed for, and subsequently subjected to a microscopical

examination. .

ITI. b. Sponsor’s Analyses
The sponsor reported mortality data for every 12 weeks in page 25, Volume

1.12 (Table 9). - The methods described in Peto et al. (1980) were used to

test the positive dose-response relationship in the mortality and tumor
data. The analyses have been performed with the group numbers used as
scores, as well as with scores proportionate to the actual doses (O, 4,
15, and 56). However, the sponsor only reported the results of the
analyses with scores proportionate to the actual doses. For small numbers
of animals, exact p—values have been camputed when the total number of
animals showing the lesion under test was ten or less. The sponsor aiso
applied the "closed" procedure which guarantees the cbservance of the
nominal significance level (Marcus, R., Peritz, F., Gabriel, K.R. (1576)
"on Closed Testing Procedures with Special Reference to Ordered Analysis
of Variance", Biometrika 63, 655-660) to the tumor data. That is, in all
cases where an effect could be shown, further investigations were carried
out in order to detect the "No Observed Effect lLevel" (NOEL) by deleting
the highest dose group and re-performing the above analysis untii a
non-significant result was cbtained. The results of the above analyses
are shown in Tables 10-12.

The sponsor indicates that there are significant dose-response
relationship in the intercurrent mortality rates in both sexes (males: p <
0.0001; females: p = 0.0039).

For all tumors, the "fatal" analysis gives the smaller p-value than the
nincidental"™ analysis. For males, the results of the analyses show that
there is a signiricant dose~response relationship in the liver benign
hepatami -from the “fatal” analysis {p = 0.0329) but not from the
vincidental" analysis (p = 0.1383). For females, the results of the
analyses show that there are significant dose-response relationships in
the cambined lung carcinoma and initial carcinoma (“fatal": p = 0.0397;
“incidental®: p = 0.0811), liver benign hepatama (p = 0.0353 from both
analyses), combined hepatocellular carcinama and initial hepatocellular {
carcinoma (p = 0.0253 from both analyses), and combined hepatocellular
carcinami, initial hepatocellular carcincma and benign hepatoma (p = -
0.0017 fiem both analyses).

Based on the above analyses, the sponsor staled that "the statistical
analysis of lung carcinoma in females and benign hepatamas in the males
produced significant p-values. However, the cambined occurrence i.e.,
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adenomas, initial carcinomas, and clear carcinomas gave no evidence of
treatment effect. Thus, no bioclogical relevance was attributed to these

results."

III. c. Reviewer’s Analyses and Commnents

The Cox test and the generalized Wilcoxon test described in the paper of
Thamas, Breslow, and Gart (1977) were used to test for hetercgeneity in
survival distributions. The p~values of the Cox test were 0.5942 and
0.3639 for femles and males, respectively. The p-values of the
generalized Wilcoxon test were 0.6086 and 0.1619 for females and males,
respectively. Hence, there were no statistically significant differences
(at 0.05 level). in the survival distributions in either female or male -

The intercurrent mortality rates for both male and female mice (see Table
13) were tested for the dose-response relationship according to the
methods given in the paper of Peto et al. (1980) using time intervals
0-50, 51~70, and 71~80 weeks. The actual dose levels 0, 62.5, 234, ard
879 mg/ky/day were the scores assigned to the control, low, medium, and
high dose groups, respectively. The results of the analyses showed that
there were significant dose-response relationship in the intercurrent
mortality rates in both males (p < 0.0001) and females (p = 0.00149)
mice.

The prevalence method described in the paper of Peto et al. (1980) and the
exact permutation trend test were appliel to uest the positive
dose-response relationship in the tumor data. The time intervals 0-50,
51-70, 71-80 and terminal sacrifice were used in those methods. The test
results showed that there were statistical significant dose-response
relationships in the liver benign hepatama (p = 0.0353) and the combined
hepatocellular carcinama and initial hepatocellular carcinoma (p = 0.0252)
in female mice. The incidence rates of these two tumors are given in

‘Tables 14 and 15. Note that the reviewer did not analyze the combined

tumor data of hepatocellular carcinama, initial hepatocellular carcinama,
and benign hepatoma as the sponsor did.

V. Sumary

In this review, the phrase “positive dose-respanse relationship" refers to
the increasing linear component of the effect of treatment, and not
necessarily to a strictly increasing tumor or mortality rate as dose
increases.

TV. a, The Rat sowly

v cnengenic potential of APD was evaluated in this rat study when
i etered continuously to the animals, via the diet, at dosage levels
CooeE o ewG o 100 my/kg/day for 106 weeks, The Cox and the
TR . v+ +hods were used to test the heterogeneity in
‘he statistical methods given in the paper of
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Peto et al. (1980) and an exact permutaticn trend test were used to test
the positive dese-respense relationship in intercurrent mortal ity and
incidental tumor rates.

The results of the abcve analyses show that there is no significant

difference in the survival distributions in female rats. However, bcoth *
tests show that there is a significant difference in the survival .

distributions in male rats. There are significant positive dose-response -
relationships in the intercurrent mortality rates in both male (p <
0.00001) and female rats (p = 0.0024). The test results also show that
there are significant pusitive dose-response relationships in the adrenal
- phaecchramocytama (p < 0.00001), myeloid tissue myeloproliferative
-disorder of the spleen: (p = 0.0477) in male rats, and in mammary gland.
carcinama (p = 0.0308), and small intestine leicmyoma (p = 0.0282) in
female rats. ' ' . ' ' ' :

IV. b. The Mcuse Studv

The cncogenic petential of APD was evaluated in this mouse study when
administered continucusly to the animals, via the diet, at dosage levels
of 0, 62.5, 234, or 872 mg/kg/day for B0 weeks. The Cox and the
generalized Wilcoxen methods were used to test the heterogeneity in
survival distributicns. The statistical metheds given in the paper of
Peto et al. (1980) ard an exact permutation trend test were used to test
the positive dose-response relationship in intercurrent mortality and
incidental tumor rates.

our analyses show that no significant difference in the survival
distributions in either male or female mice. However, there are
significant dose-respcnse relationships in the intercurrent mortality
rates in both male (p < 0.0001) and female mice (p = 0.0014%). In
addition, the test results show that there are statistical significant
dose-response relationship in the liver benign hepatama (p = 0.0353) and
the cambined hepatocellular carcinoma and initial hepatocellular carcinoma
(p = 0.0252) in female mice. No statistical significant dose related
trerds in tumor incidence rates were detected in male mice.

L) rd -
L~

Daphne Lin, Ph.D. 4
Mathematical Statistician

o Lok S L i fa S0 |

Karl K. Lin, Ph.D., Group leadér, SARB
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Criginal NDA 20-036
HFD-510/Dr. Sobel

HFD-510/Dr. Jordan

HFD-510/Dr. Dutta

HFD-710/Chron

HFD-715/Dr. Karl Lin

HFD-715/0v, Daphne Lin

HFD-715/Chyon  (SARB)

HFD-502/Dr. Weissinger

HFD-715/IRJ 2.1.1, Aredia, Ciba~Geigy Corporation

NOV 2 1 1990
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- Table 1
High dce jroup (Nominal dose 1000mg/kg)
Adjustment of dietary concentrations of APD

"Nominal dose level

Frepared concenttation

Achieved dose Jevel

(mg/kg/day) ppm (mg/kg/day)
1 1000 7483 1008
2 1000 9147 1012
3 1000 10063 937
4 1000 11030 918
5 1000 11624 875
6 - {000 12727 851
® 1000 | 13236. 894
8 1000 13547 766
9 1000 13959 733
10 1000 14000 726
11 1000 17300 819
12 1000 14000 659
15 1000 13000 587
17 1000 12000 545
19 1000 11000 497
33 1000 10500 520
37 1000 10000 416

As of week 37 un
concentration used in every weekly

til the end of the

study 10000 ppm was the standard
did mix preparation.

Y
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~ Table 2
MORTALITY - NUHBER OF DEATHS BY WEEK
Group : 1 2 3 A
4
Treavment : Control APD
Dosage (mg/kg/day) : o 62.5 250 1000 (initial dose
level)
Group and Sex
Period 1¢ 2¢ 3¢ Le 1¢ 29 3% A -
in weeks A C A € A € A € A C A C A C A C
c-13 . 0 0 0 ©0 0 0 0 0.6 0-0 0 O 0 0 0
1426 1 1 0 0-0 01 1 0 © 0 0 0 0 0 0
27-39 0 1 0 0 0 0 8 § 1 1 1 1 0 0 1 1
40-52 1 2 1 1 1 1 10 19 0 1 0 1 1 1 1 2
53-65 i s 1 2 1 2 4 23 0 1 2 3 0 1 5 1
66-78 3 8 2 4 1 3 6 29 2 3 0 3 2 3 6 13M
79-91 13 21 6 10 S 8 7 36 7 10 s 8 8 11 2 15
92-104 11 32 9 19 8 16 9 45 12 22 6 14 11 22 6 21
105~-108 5 37 1 20 6 22 3 48 9 3] 3 17 4 26 5 26
Terminal ~
Kill 68 as a3 7 74 38 29 29
Original <
Group
Size 108 55 55 55 105 55 55 55
Total
Decedents 37 20 22 48 k)Y 17 26 26
% Decedents 35 36 “w - 87 30 31 47 47 {

A - Actual puimber of deaths in period
C - Cumulstion deaths
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Table 3
Intercurrent Mortality Rates
Male Rats
Weeks Control 1ow Medium High
Start D % Start D % Start D by Start D %
0-50 105 2 1.9 55 1 1.81 55 1 1.81 85 18 32.73
51-80 103 8 7.76 54 5 9,26 54 2 3.7 37 13 35.13
- 81~105 96 - 27 28.42 49 .. 14 -28,57° 52 18 34.61 24" 17 70.83
inal . 68 T 35 ' ‘ a4 o g
Female Rats
Weeks Control 1ow Medium High
Start D 3 Start D % Staxt D % Start D %
0-50 105 1 0.95 55 1 1l.81 55 1 1.81 55 2 3.63
$1--80 104 3 2.88 54 4 7.41 54 5 9.26 53 11 20.75
81-105 101 27 26,73 50 12 24.0 49 20 40.81 42 13 30.95
Terminal 74 38 29 29
Notes: Dzaths

Percent of death during the period




| Weeks _Control Low Medium High
T N TN T N T __N

0~50 o 2 o 1 o 1 o 18

51-80 o 8 0o 5 0 2 113

% 0 slaes 2 27 2 iiﬁ.i 1 18 7 17
Terminal 6 68 1 35 6 34 & 7

Total 8_105 3_ 55 7__55 12_ 55

Table 5

Tumor Incidence Rates

Male Rats, Myeloid Tissue Myeloproliferative Disorder of the Spleen

Weeks Control, Low Medium High

T N T N T __N T N
0-50 0 2 o 2 o 1 0 18
51-80 0O 8 0 5 0o 2 0 13
81-105 o 27 0 14 o 18 217
Terminal 0 68 0 35 0 34 0 7
Total 0_3105_ o __ 55 0 55 2 55
Notes: qu: Numbex of necropsies with the above tumor.

Number of necropsies. ' {



Table 6
Tunor Incidence Rates
Female Rats, Mammary Gland Carcinama

Weeks _Control Low Medium High
T _N T N T _N T N
0-50 0 1 0 1 o 1 0 2
51-80 0o 3 0o 4 0 5 0 11,
: 81-';105" L 0,27 .0 12 - 0 20 | 113
" ‘I'emmal 0 74 ;'0' "‘33A o 0 23 1 29
Total G105 0__ 55 0__55 2__55
- Table 7
Tumor Incidence Rates
Female Rats, 2drenal Phaeochromocytoma
Weeks Control Low Medium High
T N T 3y T N T N
0-50 o 1 0 12 0o 1 0 2
51-80 0 3 0 4 0 5 0 1
81-105 o 27 2 12 0 20 2 13
Terminal 3 74 1 38 0 29 3 29
Total . 3 105 355 0. _ 55 555

Notes: T: Numer of necropsies with the above tumor.
N: Numler of necropsies.



Tumor Incidence

Table 8

Rates

ine leiomyama

Female Rats, Small Intestine
Weeks _Control Low Medium High

T N T N T N T N
0-50 o 1 o 1 o 1 o 2
51-8G o 3 0o 4 0o 5 o 1

" '.""31-195 O Y 27 IER Y 12 £ 0 20 0- 13-
'Dermmal o 74 o 38 o 29 2 29
Total 0105 0_ 55 0__55 255
Notes: T: Number of necropsies with the above tumor.
: Number of necropsies.



MORTALITY - NUﬁBER or

DEATHS BY WEEK

Table ©

Group : 1 2 3 L
Treatment Control APD
Dosage (mg/kg/day) 0 62.5 234 879

Group and Sex
Period 1¢ 24 3¢ A 1¢ 2¢ 3¢ 49
in weeks A C A C A c A ¢ A C A ¢ A C A C
. 0:13 . . - .0 o 1 1 o 0 2 2 1.1 o 0o o0 0 0 ©
126 00 0L R I R W I L T
27-39 , 2 o 1 1 2 1 3 2 & 00 2 3 2 2
40-52 1 3 1 2 1 3 6 9 3 1 3 2 1 &4 3 5
53-65 6 9 4 6 3 6 . 8 17 3 10 4 7 2 6 &L 9
66-78 10 19 7 13 g 14 18 35 8 18 3 10 3 9 9 18
79-82 4 23 2 15 2 17 & 3§ 4 21 0 10 2 11 4 22
Terminal
Kill 82 40 38 16 83 45 44 33
Original
Group
Size 105 55 S5 55 104 55 55 55
Total
Decedents 23 15 17 39 21 10 11 - 22
% Decedents 22 21 31 71 20 18 20 40

A - Actual number of deaths in periocd
C - Cumulation deaths



Table 10
HISTOPATHOLOGY REPORT

80 WEEK CARCINOGENICITY STUDY IN THE MOUSE
PS Project No. 864004 Released: 24.10.1989 CGP 23339 A

Table a. Trend test and NQEL computation for males

Organ/type of lesion p-value
table g fatal incid.
Overall mortality (survival 1 4 €0.0001
analysis; two-sided p-values) 3 0.2420
Lung: :
Carcinoma 2 4 0.9816 0.9930
Carcinoma, initial 3 4 0.1623 0.4038
Adenoma 4 4 (0.8B915 0.9849
. Carcinoma and init1a1 carcinoma, :
o+ combined RS .95 4 0.7442 ..0.8830 -
. Carcinoma, inltial carcxnoma and L
- adenoma, combined- R 6 4 0.9220 0.9941
Liver:
Hepatocellular carcincoma 7 4 0.4942 0.6933
Hepatocellular carcinoma, initial 8 4 0.83192 0.8792
Benign hepatoma 9 4 0.0329 0.1383
3 0.0611 0.0648
2 0.0164 0.0196
Hepatocellular carcinoma and
initial hepatocellular
carcinoma, combined 10 4 0.6526 0.8515
Hepatocellular carcinoma,
initial hepatocellular 11 4 ©€.1155 0.4556
carcinoma and benign 3 0.0118 0.0359
hepatoma, combined 2 0.0062 0.009)
Lymphoreticular tissue:
Malignant lymphoma 12 4 0.3811 0.5386
Haematopoietic tissue:
Myeloid leukaemia 13 4 0.6553 0.9696¢6
gallgnant lymphoma and myeloid
leukaemia, combined 14 4 0.5579 . 0.9536
Thymus:
Benign thyinoma 15 4 0.5930 0.5930
Thymic lymphoma ' never detected

Malignant lymphoma, benign thymoma

and thymic lymphoma, combined 16 4 0.4760 0.5880
Malignant lymphoma, myeloid

leukaemia, benign thymoma

and thymic lymphoma, combined 17. 4 0.6195 0.958%8

B ,,‘-.————_.-_-n—-—-—_.-h—'-.-q—————‘—mvﬂ—-———ﬁ-ﬂ-ﬂ-—.—————_Hﬁ“-‘--———d——-_

YO CIBRASGEIGY LIMITED



PS Proiject No.

Tabic 11

HISTOPATHOLGOGY REPORT

{

80 WEEK CARCINOGENICITY STUDY IN THE MQUSE

864004

Released: 24.10.1989

CGP 23339 A

Trend test and NOEL computation for females

Wb b d B WA R

L e

Table B.
Organ/type of lesion
table
Overall mortality (survival 18
analysis; two-sided p-values)
Lung:
Carcinoma 19
Carcinoma, initial 20
aAdenoma 21
Carcinoma and ipnitial carcinoma, 22
: combined : '
". Carcinoma, initial carcinoma and E
- . adenoma, combined , 23
Liver: _ :
Hepatocellular carcinoma 24
Hepatocellular carcinoma, initial 25
Benign hepatoma 26
Hepatocellular carcinoma and
initial hepatocellular 27
carcinoma, combined
Hepatocellular carcinoma,
initial hepatocellular
carcinoma and benign 28
hepatoma, combined
Lymphoreticular tissue:
Malignant lymphoma 29
Haematopoietic tissue:
Myeloid leukaemia 30
Malignant lymphoma and myeloid
leukaemia, combined 31
Thymus:
Benign thymoma 32
Thymic lymphoma 33
Benign thymoma and
thymic lymphoma, combined 34
Malignant lymphoma, benign thymoma
and thymic lymphoma, combined 3s
Malignant lymphoma, myeloid
leukaemia, benign thymoma
and thymic lymphoma, combined 36

-4

p-value
fatal 1incid.
6.0039
0.8685
0.1220 0.2187
0.1610 0.1610
0.3931 0.4625
0.0397 0.0811
0.2704 0.2704
0.0620 0.1413
0.1610 0.1610
0.1610 0.1610
0.0353 0.0353
0.1990 0.1990
0.0253 0.02°53
1.0000 1.0000
0.0017 0.0017
0.1990 0.1990
' 0.6689 0.9051
0.7881 0.8992
0.7815 0.9673
1.0000 1.0000
0.3469 0.3469
0.5138 0.5138
0.6736 0.8730
0.7667 0.9455

e o e T — A Y ——— o} At S — S —— i W T S — T i e Al S g i e e ST S S ML e T . i P S e S S e S dm

(g = highest group in test)

PROPERTY OF CIBA-GEIGY 1LIMITED



Table 12

HISTOPATHOLOGY REPORT
B0 WEEK CARCINOQGENICITY STUDY IN THE MOUSE
PS Project No. 864004 Released: 24.10.1989

CGP 23339 a

Table C. No'bbserved effect level (NOEL)

Organ/type of lesiocon NOEL (mg/kg)
males females
fat./inc. fat./inc.
Overall mortality (survival analysis) 234 234
Lung:
Carcinoma 879 879 879 879
Carcinoma, initial 879 879 879 879
Adenoma 879 879 879 879
Carcinoma and 1n1t1al carc1noma,
. .. combined . 879 879 234 879
HCarcxnoma, initial carc1noma and T o
" adenoma, comblned oot 879 879 00 879 879
Liver:
Hepatocellular carcinoma 879 879 B79 879
Hepatocellular carcinoma, initial 879 879 B79 879
Benign hepatoma * * 234 234
Hepatocellular carcinoma and
initial hepatocellular
carcinoma, combined 879 873 234 234
Hepatocellular carcinoma,
initial hepatocellular
carcinoma and benign
hepatcma, combined * * 234 234
Lymphoreticular tissue:
Malignant lymphoma 879 879 879 879
Haematopoietic tissue:
Myeloid leukaemia 879 879 879 879
MalMgnant lymphoma and myeloid
leukaemia, combined 879 879 879 879
}hymus:
Benign thymoma 879 879 879 879
Thymic lymphoma 879 879 879 879
Benign thymoma and
thymic lymphoma, combined 879 879 879 879
- I’\ ‘-&
Malignanb lymﬁﬁama, benign thymoma
and thymic lymphoma, combined 879 879 879 879
Malignant lymphoma, myeloid
leukaemia, benign thymoma
" and thymic lymphoma, combined 879 879 879 879

———-——-.--.——.—.——_.——-..—-———_-.._-q.—.—-—.—.—-q.——..—_...‘-..—-———-_-—--———q.—-——.—-n—q---—-————

* not deflneqf(see text below)

S weim
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Table 13

Weeks control Low Medium High

e

start D % start D % start D % start D %

0-50 105 3 2.85 55 2 3.63 55 3 5.45 55 8 14.54
51-70 102 11 10.78 53 6 11.32 52 4 7.69 47 25 53.19'
71-80 g1 9 g9.89 47 7 14.89 48 10 20.83 22 6 27.27
Terminal 82 40 38 16

Female Mice
Weeks Control Iow Medium High

————

start D % start D % Start D % start D %

0-50 04 6 5.76 55 3 5.45 55 4 7.27 55 5 9.09
51-70 g 8 8.16 52 5 9.61 51 5 s5.88 50 11 22.0
71-80 o 7 7.77 41 2 4.25 48 4 8.33 39 6 15.38
Terminal 83 45 44 33 .

ths
. pPercent of death during the periocd



Table 14
Tunor Incidence Rates
Female Mice, Liver Benign Hepatoma

: Number of necropeies.

Weeks Contro: Low Mediun High

T N T N T N T N
0~50 0 6 0o 3 0 4 0 5
51-70° o 8 0o 5 0 3 01
71~-80 o 7 o 2 0 4 0 6
Terminal 0 83 1 45 1 44 2 33
Total 0_ 104 155 1_ 55 2 55

Table 15
Tumor Incidence Rates
Female Mice, Hepatocellular Carcinoma and initial
Hepatocellular Carcinama Combined

Weeks Control Low Medium High

T N T N T N T N
0~50 0 6 0 3 0 4 0 5
51~70 c 8 0 5 0 3 0 11
71~80 0 7 o 2 o 4 0 6
Terminal 0 83 0 45 0 44 2 33
Total ¢_ 104 0 55 0 55 2__ 55
Notes: T: Number of necropsies with the above tumor.



MEMORANDUM DEPARTMENT OF KEALTH AND HUMAN SER\
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION

CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: September 14, 1990
FROM: Mathcmatica] Statistician (HFD-713)

Through:  Satya D. Dubey, Ph.D, <D
Chief, Statistical Evaluation and Research Branch (HFD-713)

SUBJECT: NDA 20-036, Aredia submission dated September 4, 1990
TO: File (NDA 20-036, Aredia)

The sponsor submitted revised tables regarding their June 5, 1990 and June 27, 1990
submissions.

The revisions do not alter the conclusions stated in the NDA 20-036 Statistical Review
and Evaluation dated June 4, 1990 and the NDA 20-03€ Memorandum of Consultation

dated July 10, 1990.

Ot M il

Daniel N. Marticello
Mathematical Statistician

Concur:  Dr. Nevius ,j% /ol (a7}



T

cc:

Orig. NDA 20-036

+FD-510
HED-510/Dr. Sobel
HFD-510/Dr. Dutta
HFD-510/Mr. Short
HFD-344/Dx. Lisook
HFD-713/Dr. Dubey [File DRU: 1.3.2 NDA]
HFD-713/Group 2 file
HFD-713/Mt. Marticello
Chron.

5jd/SERB/writenow/NDA 20-036/9-14-90

This memo consists of 2 pages.
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MEMORAN{IUM QF CONSULTATION

DATE: July 106, 1990 -
BETHEEN: Samarendra N. Dutta, ¥.D. (HFD-510)

AND: Daniel N. Marticello (HFD-713)

SUBJECT: NDA 20-036 Aredia — Sponsor's submissions dated June 5, 1990

and June 27, 1990

In a statistical review of NDA 20-036 dated June 4, 1990, I noted thac 1 had
requested that Ciba-Geigy 1eanalyze their responder proportion data where the
responder classification is not automatically carried turward as described in

thier Study 01 and Study 03 reports.

- As we discussed, the sponsor: has complied with my request and the results of
their reanalyzes are very similar to their original results. v

In addition, as requested during the April 4, 1990 90-day meeting, the spon:or
has analyzed their Protoccl 01 corrected serum calcium data for two subgroups
of patients (baseline corrected serum calcium of at least 13.5mg/d} and of
less than 13.5mg/d1). The sponscr's results are consistent with the overall
results which were discussed in the above mentioned June 4, 1990 statistical
veview in that the ireatment response increased with increased dose for each

of the subgroups.

Consequently, as we discussed, the conclusions stated in the June 4, 19390
statistical review have been further validated by the sponsor's June 5, 1990

and June 27, 1990 submissions.
Qi)tanuulfrl GV\vﬂ~4L¢12

Danjel N. Marticello
Mathematical Statistician

This memorandum consists of 1 page of text.

cC:
Original: NDA 20-036
viiFD-510

HF0-510/Dr.
HF0-510/0r.
HFD-510/Mr.
HFD-344/Dr.
HFD-713/Dr.
HFD-713/0r.
HFD-713/Mr.

Chron.

D.N.Marticello:34594:SERB:sk]:07/10/90:#2149nRANG

Sobel
Dutta
Eastep
Lisaok
Dubey

Chi
Martice.lo



DATE:
BETKWELN:

AND:
SUBJECT:

In a statistical review of NDA 20-036 dated June 4,
requested that Ciba-Geigy reanalyze their responder

~ S~ EDVJ‘éub“

MEMORANDUM QF CONSULTATION

July 10, 1990
Samarendra N. Duytta, M.D. (HFD-510)

Daniel N. Marticello (HFD-713)

NDA 20-036 Aredia - Sponsor's submissions dated June 5, 1990
and June 27, 19590

1990, I noted that I had
proportion data where the

responder classification is not automatically carried forward as described in
thier Study 01 and Study 03 reports.

- As we discussed, ths sponsor- has complied with my request and the results of .

their reanalyzes are very similar to their original vesults.

In addition, as requested during the Azvil 4,

1990 90-day meeting, the sponsor

has analyzed their Protocol 0] corrected serum calcium data for two subgroups

of patients (baseline corrected serum

Jess than 13.5mg/dl).
results which were discussed in the above mentioned June 4,

calcium of at least 13.5mg/dl and of
results are consistent with the overall

The sponsor's
1990 statistical

review in that the treatment response increased with increased dose for each
of the subgroups.

Consequently,

as me discussed, the conclusions stated in the June 4, 1990

statistical review have been further validated by the sponsor's June 5, 1950
and June 27, 1990 submissions.

D ond bl

Daniel N. Marticello
Mathematical Statistician

This memorandum consists of 1 page of text.

cc:
QOriginal:
vAFD-510

HFD-510/Dr.
HFD~510/Dr.
HFD-510/Mr.
HFD-344/Dr.
HFD-713/Dr.
HFD-713/Dr.
HFD-713/Mr.

Chron.

NDA 20-036

Sobel
Dutta
Eastep
Lisook
Dubey

Chi
Marticello

D.N.Marticel10:34594:SERB:skj:07/10/90:#2149nHANG
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Statistical Review and Evaluation

NDOA #: 20-036/0rug Class: 1B | Ve - 2

TR
it

Applicant: Ciba-Geigy Corporation
Name of Drug: Aredia (pamidronate dsodium)
Indication: Hypercalcemia associated with malignancy

Documents Reviewed: Volumes 1.34-1.47 of NDA 20-036 datcd Cecember 206, 1989

Medical Reviewer: This review has been dgiscussed with the ciinical reviewer,
Samarendra N. Dutta, M.D. (HFD-510).

" Relevant Issues Discussed in_this Review:

1. The results of Study 03 indicate that APD £0mg patients experience
significantly greater reductions in corrected serum calcium levels

than EHDP patients.

2. The results of Study O1 may be viewed as supportive of the Study 03
results since corrected serum calcium red. ctions were generally related
to dose and since :he APD reductions were consistent between the studies.

3. The sponsor has been requested to reanalyze their responder data.

Study 03

This double-blind, randomized, multi-center (9 centers) study was conducted to
compare the effects of Aredia (APD) and intravenous ©HDP (etidronate disodium,
Didronel I.V. Infusion) in lowering serum calcium levels in patients with
cancer who had persistent hypercalcemia (corrected sarum ralcium of at least
12mg/d1) after adeguate hydration. EHDP has been approved for treatment of

hypercalcemia of mali¢hancy.

Patients who satisfied protocol criteria were randomized in each center in
blocks of size four to receive either a single 6dmg 24-hour infusiun of APD
or a 7.5mg/kg 2-hour infusion of EHDP given daily for 3 days. In order to
prevant unblinding of the trial due to differences in the volume or nuwmher

of infusions, each patient recefved a placebo saline infusion matching ‘hat
of the other treatmenrt regimen 1n addition to their active treatment infusion.

Key Words: dose response, hypercalcemia, serum calcium
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Patients were followed clos2ly as inpatients for 7 days (inpatient phase)

for effects on corrected serum calcium levels and for any adverse experiences
associated with APD or EHDP iniusions. In a follow-up phase (days 10-30),
patients were followed either as inpatients or outpatients for recurrence

of hypercalcemia and for any long-term adverse experiences.

The primary efficacy variable was the reduction in corrected serum calcium
levels. Patients whose corrected serum calcium level was reduced to within
the patient‘s center's normal range were considered to have experienced a
complete therapeutic response. A partial response was defined to be a
decrease of at least fifteen »arcent in the corrected serum calcium

level.

The primary efficacy analysis was based on data obtained during the 7-day
inpatient phase.

Reviewer*s_Comments on Siudy 03

A total of 65 patients (30 APD, 35 EHDP) were randomized to receive
double-blind treatment. Sixteeen (6 APD, 10 EHDP) of these patients
failed to complete the 7-day inpatient phase. The most common premature
termination reasons were death (2 APD, 4 EHDP), relapse (2 APD, 2 EHMDP),
and unsatisfactory therapeutic response (3 EHDP).

In examining the adverse reaction data submitted by the sponsor, I noted
that each patient reported at least one adverse reaction during the study.
However, with the exception of anemia (APD: 15 patients, 50.0%, EHDP: 8
patients, 22.9%, p = .023), VU failed to detect a significant difference
between treatment groups with respect to the proportion of patients
reporting any specific adverse reaction. Table 3 displays the most
frequently reported adverse reactions.

The sponsor conducted analyses of covariance with the baseline corrected
serum calcium value as a covariate in order to compare the treatment groups
with respect to reductions in corrected serum calcium levels over the 7-day
jnpatient phase. The results of these analyses are displayed in Table 1.

In examining Table 1, one notes thet APD patients experienced significantly
greater mean reductions than did EHDP patients over the last four days of the
inpatient phase. Similar results were obtained with respect to reductions in
uncorrected serum calcium levels.
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The sponsor also compared treatment groups with respect to responder

proportions. The results of the responder comparisons which are displayed

in Table 2 are consistent with the above mentioned analyses of covariance

results. However, once a patient was classified as a responder (complete

or partial), that patient was considered a responder at ail subsequent

jnpatient phase visits whether or not that patient still satisfied the

responder definition. In order to determine the effect of this procedure,

I have requested that the sponsor reanalyze the responder proportion data

where the responder classificatior %s not automatically carried forward as -

described above.

At the request of FDA clinicians, the sponsor considered an alternate
responder definition which was identical to the original responder
definition except that one-day only responders were considered

to be non-responders. Under the alternate responder definition

the APD and EHDP complete responder proportions (p = .478) were
50.07 and 41.2% respectively. The corresponding "at least partial.
response proporticns” (p = .024) were 86.7% and 61.8% respectively.

Study O1

This double-blind, randomized, multi-center (4 centers) study was conducted to
assess the effects of 30, 60, and 90mg single doses of APD in lowering serum
calcium levels in patients with cancer who have persistent hypercaicemia
(corrected serum calcium of at least 12mg/d1) after adequate hydration.

Patients who satisfied protocol criteria were randomized in each center

in btlocks of size 3 to receive single doses of either 30, 60, or 90mg of APD

infused over a 24-hour period. Patients were followed closely as inpatients

(inpatient phase) for 4-7 days for effects on corrected serum calcium and for
any adverse experiences associated with APD infusions. In a follow-up phase

(days 14-60), patients were followed either as inpatients or outpatiocats for

recurrence of hypercalcemia and for any long-term adverse experiences.

The primary efficacy variable was the reduction in corrected serum calcium
Tevels. Compltete and partial responses were defined as in Study 03 and the
p;imary efficacy analysis was based on data obtained during the inpatient
phase. .

Reviewer's Comments on Study Ol

A total of 50 patients (15 APD 30mg, 18 APD 60mg, 17 APD 90mg) were 4
randomized to receive double-blind treatment. In addition, two patients ;
received APD 60mg as an open label treatment. The two open patients were

included in safety evaluations but were exciuded Trom all efficacy analyses.
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Fifteen (7 APD 30mg, 7 APD 60mg, 1 APD 90mg) patients failed to complete ine
inpatient phase. The most common premature termination reasons werc death
(3 APD 30mg, 4 APD 60Omg) and unsatisfactory response (2 APD 30mg, 2 APO 60mg) .

In examining the adverse reaction data submitted by the sponsor, I noted that
sach patient reported at least one adverse reaction during the study. Table 4
displays the most frequently reported adverse reactions. In examining this
table, cne notes that nausea was the only freguently reported adverse reaction
whose incidence increased with increased dose as significant differences were
not detected vetween treatment groups with respect tc the propertion of
patients reporting any specific ad/erse reaction. Also the anemia incidence
rate of 21.2% was similar to that experienced by the Study 03 EHDP patients
(22.9%) in contrast to the Study 03 APD rate (50.0%).

The objective of the primary efficacy analysis as stated in the protocol was
to demonstrate the effectiveness of each APD dose as between-treatment group
. comparisons were of only secondary interest due to the small sample size.
However, in the opinion of this reviewer, the between-treatment group
comparison results should be examined closely in order to determine

whether ar not the results of this study may be viewed as supportive

of the Study 03 efficacy results.

As in Studv 03, the sponsor conducted analyses of caovariance with the baseline
corrected serum calcium value as a covariate in order to compare the treatment
groups with respect to reductions in corrected serum calcium levels over the
inpatient phase. The results of these analyses are displayed in Table 5.

In examining Table 5, one notes that significant between-treatment group
differences were detected on days 3 and 7 as well as at endpoint. Aiso,
one notes that the magnitud~ of the APD reductions are consistent with the
magnitude of the Study 03 APD reductions.

The sponsor also compared treatment groups (Table 6) with respect to

responder proportions as defined in Study 03. In examining Table 6,

one notes that the responder rates generally ing “eased with increased
dose and that the responder rates are not inconsistent with the

Study 03 APD responder rates.

viewer' ncludin mmen ma ny o the nsor
The results of Study 03 indicate that APD 60mg patients experienced
significantly greater reductions in corrected serum calcium levels
than EHDP patients.

However, significantly more APD patients experienced anemia than did their
EHDP counterparts.

pram




Also, the sponsor has been requested to reanalyze their responder data where
the responder classification is not automatically carried forward. 4

The results of Study 01 may be viewed as being supportive of the Study 03
results since corrected serum calcium raductions were generally related to
dose and since the magnitude of the APD reductions were consistent between the
studies.

S a7 e,
Z 0 Y B A AR O
//-\j w{ ' I S Py

Daniel N. Marticello
Mathematical Statistician

This review consists of 5 pages of text and 6 pages of tables.

_Concur:’ DF. Chighl - .
| 0
Dr. Dubey {‘6([//7
ccC.

Original: NDA 20-036
FD-510
HFD-510/Dr. Sobel
HFD-510/Dr. Dutta
HFD-510/Mr. Eastep
HFD-344/Dr. Lisook
HFD-713/Dr, Dubey [File: 1.3.2 NDAI
HFD-713/Dr. Chi
HFD-713/Mr. Marticeilo
Chron.
D.N.Marticello:x34594:SERB:ckj:06/01/90:#2134n
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TABLE 1
STUDY 03
Corrected Serum Calcium Means
(mg/dl) .
APD EHDP
Adjusted# T Adjusted#

N Baseline Reduction N mmedaun Reduction P-valuet
29 14.67 .50 3 13.80 .73 .334
29 14,64 1.39 30 13,74 1.31 .797
29 14.37 2.48 25 13.81 1,040 137
29 14.59 3.28 29 13.74 2.25 .004*
26 14,80 3.82 28 13.66 2.70 -.005*
23 14.78 3.95 26 13.48 2.92 .015*
24 14.52 3.85 27 13.66 2.52 .008*

2.25 < ,001*

30 14.60 3.89 32 13.88
Adjusted for baseiine corrected serum calcium |

Analysis of covartance with baseline corrected serum calcium
as a covariate

p < .05 in favor of APD over EHDP

tast value carried ﬁoqzwﬂa.
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Complete
APD (N = 30)

3 (0.0%)
1 (3.3%)
9 (30.0%)
i2 (40.0%)
15 (50.0%)
19 (63.3%)
21 (70.0%)

EHDP (N = 34)

0 (0.00)
2 (5.9%)
7 (20.6%)
10 (29.4%)
11 (32.4%)
14 (41.2%)
14 (4).2%)

TABLE 2
STUDY 03

Responder Proportions

P-value

1.000

1.000
.405
.435
.204
.087
.026*

Complete artial

APD (N = 30) -

0 (0.0%)

8 (26.7%4)

21 (70.00)
26 (86.7%)
28 (93.3%)
28 (93.3%)

29 (96.7%)

Cumulative number of patients who respond by the given day

Fisher's Exact Test

EHDP (N = 34)

1 (2.9%)
9 (26.5%)
13 (38.2%)
20 (58.8%)
21 (61.8%)
22 (64.7%)
22 (64.7%)

P-value*

1.000

1.C00
.014*
.024*
.003*
.007*
.002*



Reaction

Anorexia
Anemia

" Constipation

Arthraigia
Fever
Hypokalemia
Nausea

Dyspnea
Hypomagnesemia
Abdominal Pain

TABLE 3

STUDY 03

Adverse Reaction Frequencies*

18

APD EHOP__
21 (7'.00) 20 (57.1%)
15 (50.0%>* 8§ (22.9%)

1 (46.7%) 16 (54.3%)
13 (43.3%) 14 (40.0%)
13 (43.3%) 11 (31.4%)
12 (40.0%) 11 (31.4%)
11 (36.7%) 17 (48.6%)
10 (33.3%) 8 (22.9%)

9 (30.0%) 5 (14.3%)

6 (20.0%) 11 (31.4%)

the patients in at least one of the

Reported by at least 30% of

treatment groups

p = .023
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TABLE 4
STUDY 01
Adverse Reaction Freguencies+
Reaction APD_30mg APD 60mg - __APD 90mg Tota)
Constipation 10 (66.7%) 11 (55.0%) T 9 (52.9%) 30 (57.7%)
Anorexia 5 (33.3%) 12 (60.0%) 9 (52.9%) 26 (50.0%)
Hypophosphatemia 7 (46.7%) 9 (45.0% B8 (47.1%) 24 (46.2%)
Hypokalemia 6 (40.0%) 10 (50.0%) 7 (41.2%) 23 (44.2%)
Hypomagnesemia 10 (66.7%) 8 (40.0%) 5 (29.4%) 23 (44.2%)
Pain 6 (40.0%) 6 (30.0%) 7 (41.2%) 19 (36.5%)
Arthralgia 7 (46.7%) 5 (25.0%) 5 (29.4%) 17 (32.7%)
Urinary Tract 5 (33.3%) 5 (25.0%) 5 (29.4%) 15 (28.8%)
Infection

Fever 3 (20.0%) 6 (20.9%) 5 (29.4%) 14 (26.9%
Hypertension 6 (40.0%) 4 (20.0%) 4 (23.5%) 14 (26.9%)
Nausea 3 (20.0%) 3 25.0%) 6 (35.3%) 14 (26.9%)

L

Reported by at least 30% of the patients in at teast one of ﬁ:m treatment groups.



TABLE 5 .
STUDY ©1
Correctv1 Serum Calcium Means
{mg/dl)
PD_30m APD 60mg S APD_90mg
Adjusted# Adjusted# s Adj.sted#
~Day N Baseline Reduction N Baseline Reduction N Baseline Redu-tion P-valuet
] 14 13.89 .50 17 13.72 .48 .16 13.26 47 .981 )
2 12 13.52 1.33 16 13.76 1.89 17 13.28 1.47 217 .
3 10 13.74 1.54 16 13.82 2.86 17 13.28 2.49 027*
4 9 13.47 3.22 15 13.89 3.23 16. 13 25 3.57 .636
5 9 13.58 3.39 12 13.90 4.20 15. 13.25 3.94 .255
6 9 13.69 3.18 13 13.92 3.79 14 13.14 4.40 .109
7 10 13.60 3.00 14 13.99 3.7 6. 13.25 4.5% .012%
Endpointb 14 13.89 2.68 18 13.77 3.44 16 13.25 4.72 .001"a
# Adjusted for baseline corrected serum calctum
+ Analysis of covariance with baseline corrected serum calcium as a no<wﬂﬁpwm
* p < .05
Pairwise comparisons were performed using the Tukey multiple comparison procedure to yield a .05 experimentwise o
error rate. At day 3 the 60mg reduction was significantly greater than the 30mg reduction. At day 7 the 90mg _v
reduction was sigrificantly greater than the 30 day reduction. At endpoint, the 90mg reduction was significantly
greater than the 30mg and 60mg reductions. -
a Significant (p = .0006) treatment by baseline interaction due to the fact that the APD 30mg treatment group had a

*mdﬂﬂwno=mﬂm=~ﬂmacnnmos ,anwdn¢c9~m<mdmmnﬂomm different baseline levels whereas the ADP 60 and 90mg trea:ment
group reductions increased as ‘the baseline levels increased. .

last value carried forward
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TABLE 6
STUDY O1

Responder Proportions

Complete Responders

Day # APD 30mg (N = 15 APD 60mg (N = 18) APD 90mg (N = 17)
1 (. 0 . : ) h
-2 0 2 (11.1%) 2 (11.8%)
3 1 (6.7%) 8 (44.4%) 8 (47.14)
4 5 (33.3%) 8 (44.4%) 11 (64.7%)
5 6 (40.0%) 9 (50.0%) 15 (88.20)*
6 6 (40.0%) 11 (61.1%) 17 (100.0%)**
7 6 (40.0%) 11 (61.1%) 17 (100.0%)**

Complete or Partial Responders

0 0 T (5.90)
2 (13.3% 7 (38.9%) 4 (23.5%0)
3 (20.0%) 13 {(72.2%)* 11 (64.7%)*
7 (46.7%) 13 (72.2%) 14 (82.4%)
7 (46.7%) 13 (72.2%) 16 (94.3%)*
7 (46.7%) 13 (72.2%) 17 (100.0%)*
7 (46.7%) 14 (77.8%) 17 {100.0%>*

Cumylative number of pa’ients wng respond by the given d&&

p < .017 (Bonfercint multiple comparison significance level) in
favor of APG 90mg over APD 30mg

r < 017 in favor of APZ 90mg over APC 30mg and APD 60mg
p < .017 in favor of APD 60mg over APD 30mq



