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NDA#: 19-886/S-013 DEC 21 1998
Applicant: Searle
Name of Drug: Synargl (nafarelin intranasal)

Documents Reviewed: Final Report of Trial NAF610/USA dated December 22,1997,
FAX’s dated December 3, 1998. '

Medical Officers: Theresa Van der Vlugt, M.D. and Shelley Slaughter, M.D, HFD-580

- Background

The sponsor has submitted one trial (NAF610/USA) in support of four (4) additions to the label
for Synarel. The first states that Synarel is “equivalent to intramuscular leuprolide depot, 3.75
mg monthly, in the management of endometriosis.” The second states that the “median percent
of days on which woman receiving narafelin experienced hot flashes was significantly less than
those receiving leuprolide (66% vs 91%)”. The third states that “the median percent of days with
bleeding was 8% and 6% for narafelin and leuprolide, respectively.” The fourth states that “ at
the end of 6 months treatment, bone loss was less in the narafelin group than in the leuprolide

( group (3.2% vs 4.5%, p=.002). Bone loss was substantially reversed during the post-treatment

- period in both groups.”

Trial NAF610/USA
This randomized, single-blind, double-placebo parallel trial compared 200 u g BID Synarel
intranasal to 3.75 mg leuprolide once monthly for signs and symptoms of endometriosis. The

study randomized 236 patients among 20 investigational sites. There was a 6 month treatment
period followed by a 6 month follow-up period.

The protocol states that “clinical equivalence” between the two therapies will be assessed

for each symptom, separately: [there are five in all: pelvic tendemess, induration (investigator-
evaluated), dysmenorrhea, dyspareunia, and pelvic pain (patient-evaluated)], the percentage of
patients on Synarel who improve at least one severity category from baseline (absent, mild,
moderate, severe) is at least an absolute 20% within the percentage improvement on leuprolide.
One-sided 95% confidence limits will be used. There is no statement as to how the confidence
intervals will be computed.

For bope loss, it states that “absolute change and percent change from baseline in bone density
will be analyzed using ANOVA as appropriate.”

For hypoestragenic symptoms, CMH will be used. The actual clinical endpoint (e.g.
( percentage with any experience, or number of days with experience) is not stated.




With 100 patients per group, there is 90% power to detect a treatment group difference in mean

percentages in bone density of 4% and -6% with a standard deviation of 4%,

If “clinical response™ as defined above is the same in each group, there is 90% chance that the
trial will demonstrate equivalence as defined above.

There is 84% power to detect a 20% (absolute difference) between groups if one group has 20%
incidence of hypoestrogenic symptoms and the other group has a 40% incidence.

Results

Of the 236 randomized 208 actually received study drug: 99 Synarel and 93 leuprolide. There
were 16 patients excluded from efficacy analyses: 14 for being on study drug for less than 3
months and 2 for drug protocol violations, leaving a total of 192: 93 Synarel and 83 leuprolide.

(The protocol does not state that patients with less than 3 months treatment will be excluded
from efficacy analyses.)

Table 1 displays the patient disposition throughout the trial. A total of 40 patients terminated the
trial before the 6 month treatment period: 15 Synarel and 25 leuprolide. Half of all dropouts was
due to adverse events. At baseline, the only visible imbalance was that there were more current

smokers in the Synarel group (37% vs 18%)

Si s f End e
Table 2 displays the results of the “clinical equivalence” analysis at the end of 6 months
treatment provided by the sponsor. Note that it does ot address the endpoint specified in the
protocol. What the sponsor did post hoc was to assign scores of 0, 1, 2, 3 to the categories of
absent, mild, moderate, severe, respectively, and then .
They then created four (4) post hoc “severity categories” based on these total scores: O(none), 1-
2(mild), 3-5(moderate), 6-10(severe), 11-15(very severe). But the number and percentages in

Table 2 are not even based on these Post hoc categories. They are based on the number of
patients who improved with respect to the total score itself, not any severity category. Thus the

The result of this post hoc analysis is that the lower limit of a 1-sided 95% confidence interval
for the difference in percentage of “improved patients” is -11% which is greater than -20%, thus
supposedly demonstrating “statistical equivalence” to leuprolide. The lower bound using a 2-
sided 95% confidence interval is -12%.




Table 3 displays the results of the comparisons between the treatment groups for these
symptoms. Note that out of seven (7) symptoms, one statistically favored Synarel (hot flashes,
p<.001), and - ide (bleeding, p=.011). However, the analyses producing these
results do not follow from the Plan in the protocol. This is understandable because nearly
everyone got some hot flashes and everyone had some bleeding. Therefore a statistical analysis
on merely the occurance of these symptorms is moot. wij “medi

1 1a] wj »~ and got the results in Table 3. According to the study report,
the Wilcoxon Rank Sum test was used to compare the treatment groups.

Table 4 displays the treatment comparisons with respect to absolute and relative change from
baseline in BMD. change from baseline and percent change from baseline. At the end of 6
months of treatment, there was a statistically significant difference in the lowering of bone
density between the two arms, Leupron had a greater lowering from baseline.

Pain. The sample size for analyzing Dyspareunia was substantially below the number randomized
due to patients’ not having Dyspareunia at baseline. See Tables 5-9 which use LOCF.

Bone Density




Hypoestrogenic Symptoms

There were a total of seven (7) hypoestrogenic symptoms analyzed by the sponsor. They have

QINment on the 0 which rea hed nominal statistica ignifican :hotﬂashcs.which
favored nafarelin, and bleeding, which favored Leupron. This reviewer has analyzed the 202
patients with information about the percentage of days on drug that a patient had at least one
hot flash: N=102 Synarel, N=100 Leuprolide. ANOVA and Wilcoxon signed rank test produce
p-values <.01. The median percentage for the Synarel group was 62% while the median
percentage for the Leuprolide group was 87%. It should be noted that, on the database, there are
patients for whom the percentage is greater than 1.0; i.e, they were 43 patients who recorded
more days with hot flashes than the number of days they were on treatment.

With respect to the percentage of days on drug that a patient experienced bleeding, this
reviewer used the same 202 patients available and produced a Wilcoxon rank sum p-value of .03,
whereas the sponsor had gotten .011 with 191 efficacy patients. On the other hand, a two-way
ANOVA produces a high p-value (:43) with the Ismeans nearly identical .106 vs .094 when
investigator is in the model. Even when investigator is not in the model and the point estimates
are essentially those in the sponsor’s table (11% vs 9.7%), the p-value from this t-test is p=.33.
The reason for the discrepancy is likely due to the long tails of both distributions. See Figure 2.
Deletion of the 10 greatest observations (% days bleeding on treatment at least -30) produces a p-
value of .06 with investigator in the model. By deleting these 10 observations, the MSE was
reduced by 67%. Alternatively, a log transformation to increase the degree of normality results in
a t-test p-value of .06. Aside from this consideration, the sponsor reports that the comparison of
the distributions of the maximum severity favored Lupron (p=.008).

ans;lu&m

1. The results of trial NAF610 fulfiil the statistical condition for “equivalence” (really clinical
comparability) of the given dose of Synarel to the given dose of Lupron with respect to
Dysmenorrhea, Dyspareunia, and Pelvic Pain.

2. There is some statistical evidence (at the nominal .05 level) that the degree of bone loss, as
measured in the trial, was statistically greater on Lupron than on Synarel.

3. Although nearly all patients experienced hot flashes, there was a statistically greater
percentage of days on treatment with any hot flashes associated with being on Lupron as opposed
to Synarel. A Bonferroni correction among the hypoestrogenic symptoms still results in
statistically significant result.

4. There is “suggestive” statistical evidence that patients on Synarel experienced a greater
percentage of days on treatment with bleeding (along with maximum severity of bleeding) than
on Lupron.
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Table 1

( | PATIENT DISPOSITION
Enrolied in Study N= 236
Patient never took
SWd)’ Med, N=28
i Safety Patients
NAFARELIN N= 105
LEUPROUIDE N= 103 ) '
TOTAL N= 208 Discontinued during Posttre
Stopped Study Medication during Followp g Postreatment
Months 0-6 Treatment Period ' -
Due to Adverse Evénts Due to Agverse Events .
- NAFARELIN Pe: N7 NAFARELIN Pra: N=3
LEUPROLIDE Pte: LEUPROLIDE Pt#: N=3
N=13
Lost to follow-up
Due to inefiectiveness of Study Med. NAFARELIN Pr: N=7
(-, LEUPROLIDE Pi#: N=3
‘ Study Administration Problems
Lost to foliow-up NAFARELIN Pta- N=5
NAFARELIN Pi#: N=0 LEUPROLIDE Put: N=3
LEUPROLIDE Pt#: N=5
Became Pregnant
Study Administration Problems NAFARELIN P N= 12
NAFARELIN Pt#: N=2 LEUPROLIDE Pis: N=5
LEUPROLIDE Pu#: ‘N=0
Other reasons
Other reasons NAFARELIN P N=5
NAFARELIN Pi: ' N=3 LEUPROUIDE Pw: N=5
LEUPROLIDE P1#: N= 4
Completed Study -
NAFAREUN N= 58
_ LEUPROLIDE N= 59
( ' TOTAL Na 117




Table 2

© .

( ESTABLISHMENT OF TREATMENT EQUIVALENCE BETWEEN NAFARELIN AND
LEUPROLIDE BASED ON THE IMPROVEMENT RATE* OF TOTAL SIGN AND
' SYMPTOM SEVERITY AT END OF ACTIVE TREATMENT
ALL EFFICACY PATIENTS

NUMBER OFf CONFIDENCE BOUNDZ
PATIENT NUMBER OF INPROVED IMPROVEMENT  ON TREATMENT
POPULATION TREATHENT PATIENTS PATIENTS RATE DIFFERENCE (NAF-LEU)  p-VALUE®
PRETREATMENT
SEVERITY
XILD NAFARELIN 1 1 100%
- 1-2) : 400 HCG
LEUPROLIDE 3 3 1002 - -
3.75 MG
MODERATE NAFARELIN 3 19 &
3-5) ‘ 400 MCG
LEUPROLIDE 20 1% 702 -0.13 0.016
3.75 MG
SEVERE NAFARELIN 57 50 ssx
(6-10) 400 MCG
LEUPROL IDE 58 56 o7z -0.19 0.030
3.75 KG
VERY SEVERE NAFARELIN 18 17 96X
“11-15) 400 MCG
‘ LEUPROLIOE 9 8 55 -0.22 0.063
_ 3.75 MG
ALL SEVERITY NAFARELIN % 87 88x
400 MCG
LEUPROLIDE 90 81 90% -0.11 <0.001
3.75 X6

MISSING DATA WERE REPLACED THROUGH INTERPOLATION/EXTRAPOLATION FROM BASELINE. TOTAL SIGN AND SYMPTOM IS THE
SUM OF PATIENT-ASSESSED AND INVESTIGATOR-ASSESSED SCORES.

NAFARELIN 1S CONSIDERED YO BE CLINICALLY EQUIVALENT TO LEUPROLIDE IF THE POPULATION IMPROVEMENT RATE OF

NAFARELIN (Rnaf) 1S NOT LOWER THAN THAT OF LEUPROLIDE (Rleu) BY 20X OR MORE.

- PROPORTION OF PATIENTS WHOSE PRE-TREATMENT TOTAL SIGN AND SYMPTON SEVERITY SCORE IS LARGER THAKN THE END
OF TREATMENT SCORE. AMENORRHEA PATIENTS INCLUDED IN THE ANALYSIS WITH A SCORE OF O. PATIENTS FOR WHOM
DYSPAREUNIA WAS 7HOT APPLIABLE’ MERE RECODED AS A MISSING VALUE.

1 ONLY PATIENTS VITH PRE-TREATMENT SYNPTOM SEVERITY SCORE > O WERE INCLUOED.
2 THIS 1S THE LOWER LIMIT OF 95X 1-SIDED CORFIDENCE INTERVAL OF Rnaf - Rleu. 1T DEFINES STRICTEST

a CRITERION OF CLINICAL EQUIVALENCE WHICK 1S STATISTICALLY SUPPORTED BY THE OBSERVED DATA.
THE p-VALUE TESTS THE ‘NULL KYPOTHESIS Ho: Rnaf-Rleu £-20%. TREATMENT EQUIVALENCE 1S CONCLUDED WHEN

P<.0S. .
CONFIDENCE BOUND AND p-VALUE GIVEN ONLY UHEN SAMPLE SIZE OF EACH TREATMENT GROUP IS NO LESS THAN S.




Table 3

,_ NUMBEER (%) OF PATIENTS WITH HYPOESTROGENIC SYMPTOMS
( TREATMENT PHASE**
| | ALL EFFICACY PATIENTS

(PAGE 1 OF 3)

MAFARELIN LEUPROLIDE ,
400 MCG 3.75 KG P-VALUE .

NUMBER OF PATIENTS™ 98 o3 B .
BLEEDING

= NO. VITK BLEEDING 98 €100%) 93 (100%) 1.000 {1
MEAN X DAYS. WITH EVENT (SE) 12 (1) 9.22 (1%)
MEDIAN X DAYS WITH EVENT 8.z S.9% 0.011
MAXIMUM SEVERITY REPORTED: 0.008 [3) -
NO. (X) SPOTTING 0 1¢13)
NO. (X) LIGKT 10 ¢10%) 13 ¢14x)
NO. (X) MODERATE 30 (31%) & (47X)
O. (Z) HEAVY S8 (S9%) 35 (383)
HOT FLASHES

( ©*« VITH HOT FLASHES 95 (97%) 93 (100%) 0.247 {11

MEAN X DAYS WITH EVENT (SE) 62X (4%) 21X (3%)
MEDIAN X DAYS WITH EVENT 682 1% <0.001 [2)
MAXIMUM SEVERITY REPORTED: 0.065 [3)
NO. (X) MILD 10 ¢10%) 6 (&)
NO. (X) MODERATE 5 (28%) 16 (17%)
NO. (X) SEVERE 60 (61%) 71 (76%)

Patients with symptoms are patients who had reported at least one occurrence of the specified symptoms in
the daily diary during specified period.

* PATIENT  WHOSE DIARY DATA UAS NOT AVAILABLE.

** TREATMENT PHASE INCLUDED A 30 DAYS OBSERVATION PERIOD AFTER THE EMD OF ACTIVE TREATMENT.

[1] TREATMENT DIFFERENCE IS TESTED BY FISHER’S EXACI’ TEST
[2] TREATHENT DIFFERENCE IS TESTED BY A WILCOXON RANK SUM TEST.
[3) TREATKENT DIFFERENCE IS TESTED BY A MANTEL-MAENSZEL TEST.




Table 4

BONE DENSITOMETRY (LUMBAR SPINE} ANALYSIS

( SAFETY PATIENTS
TREATMENT
MAFARELIN LEUPROLIDE COMPAR ] SON
400 KCG 3.75 xc P-VALUE[1]
BASELINE MEASUREMENT 0.658
N 102 98
MEAN (SE) 116 (0.015) 1.14  (0.016)
MINIMM
&% ; 1.05 1.02
MEDIAN 1.14 1.1%
=X 1.25 1.26
MAXTMUM ‘
END OF TREATMENT CHANGE FROM
- BASELINE. 0.06%
| o] 7 .
MEAN (SE) -0.04 (0.004) -0.05 (0.003)
MINIMUM
&% -0.06 -0.us
MEDIAN -0.03 -0.05
% «0.01 -0.04
MAXTMUM
END OF TREATMENT PERCENT CHANGE
FROM BASELINE 0.002
N ] 7% .
MEAN (SE) -3% 0.3 X -5 0.3 2
o MINIMUNM
(' §>4 -5% -6Z
-+ EDIAN ‘ -3X ~4Z
=% -1Z -3
KAXTMUM
6 MONTHS FROM END OF TREATMENT
CHANGE FROM BASELINE 0.100
| 41 &9
MEAN (SE) -0.02 (0.005) =0.03 (0.004)
MINIMUN ‘
oY -0.04 -0.04
MEDIAN -0.02 -0.03
™x 0.01 -0.01
RAX T MUM
6 MONTHS FROM END OF TREATMENT
PERCENT CHANGE FROM BASELINE 0.072
N 41 49
MEAN (SE) -2 0.4 ) - (0.3 X)
RINTMN
3% %X ' -32
MEDIAN - . -
X =z -1X
RAXTMUM

{11 p-VALUE ARE CALCULATED USING AN ANALYSIS OF VARIANCE MOOEL.
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Table 5
( " Establishment of Treatment Equivalence Between Nafareln and Leaprolide
Based on the Improvement Rate of Induration at End of Active Treatment for
All Efficacy Patients
(Page 1 of 1)
JBEER OF CIFIIDCE RO
PATIENT NMEER OF DROVED DIFFOVEMNENT O TREATIENT
POPULATION (1) TREAIMENT PATIENIS PATIENTS RATE DIFFERDTs P-VALDR (3]
ORr-LEN (2)
FPRETREATMENT
BEVERTTY
¥IID NAPARELIN 4 19 56
() 400 MG
IETRTITE 24 29 7% -0.50 0.509
3.75 6
MXERATE NAFARELIN 19 a8 ”n
- (2) 400 X3
LEOPROLIDE M 23 ] -0.19 0.015
3.75 W
SEVERE NAPARELIN 4 4 1008
@) 400 M5
LEJPROLIDR H 2 1008 - -
3.7
ALL EEVERYTY MAFARELIN 57 4 T
400 NG
LEOPROLIDE 50 “ 8% -0.22 0.396

e} mmmm-mmmm»omm.

{a) msmmmmwn.nz-mmmwm-m. IT DEFDES STRICIEST
mwmmmnmmummm.

lalmr:p-mmmmmmsmx Roaf-Rleu <=-208. TREANGNT EQUIVALENCE IS CONCLITED
WHEN P< .025, )

mmmymmmmmmammmnmmms.

m: /pb/anﬂn/m./mmm_u-um-/mm.m (02D|C98,21114)




Table 6

Establishment of Treatment Equivalence Between Nafarelin and Leuprolide
Based on the Improvement Rate of Pelvic Tenderness at End of Active
Treatment for All Efficacy Patients

(Page1 of 1)
NIMEER COF COTIDRCE BOD
PATIENT NOMEER OF DCROVED DETOVEENT QN TREXTYENT
POPULATIXNN[1) TREADMRNT PATIENTS FPATIENTS KT DITERTE P-VALDE([3)
onr-130) 2)
PRETIEATIGNT
SEVERITY
MIID NAFARELIN 35 pL 54N
Q) 400 NG .
LEQPRALIDE 37 a3 [~ «0.33 0.211
3.75 Mo
MODERATE NAFARELIR 1 40 7%
) 400 % )
LEOPROLIDE 40 36 908 -0.28 0.210
3.75 W3
SEVERE NAFARELIN 4 4 1008
(3) 400 3
LECPROLITE 2 1 SON - -
3.75 N0
ALL SEVERITY . NAFARELIN 20 63 ‘Iﬁ.
400 NG
LETPROLIDE 7 [ ] 5 =0.20 0.030
3.7
MISSING DATA WERE REPLACED THROXXH FROM BASELINE.
PATIENTS CORNCOMITANT MEDICATION DOR 10 BOOEIRIOSIS/PEIVIC PAIN WERR COXNTED
AS NO INPROVEMENT.

SCURCE /pb/-m/u.ﬂ./muw_wmmm.m (02DEC98,20326)




Table 7

Establishment of Treatment Equivalence Between Nafarelin and Leuprolide
Based on the Improvement Rate of Dysmenorrhea at End of Active Treatment

for All Efficacy Patients
(Pagel of1)
NREER OF COUIDECE BORND
PATIENT WMEER OF DOROVED DEFTROVERONTT O TREAIMENT
PFOPOLATION[1]) TREATNENT FATIENTS PATIENTS BAIX DIFFERENCE P-VAILIE[3)
onr-1aD) [2)
‘PRETREATHENT
SEVERITY
MILD MAFARELIN a3 a0 24 ]
Q) 400 w3
LEUPROLIDE 20 : 19 "R -0.29 0.203
3.75 w3
MODERATR JAPARELTM ‘ 4" 38 [ ]
2) 400 w3
LEOUPROLIDE 9 40 8% «0.28 0.137
3.75 W3
SEVERE RAFARELIN an 7 L red
(3) 400 3
LECPROLIDE 29 2 760 -0.12 0.003
3.75 10
ALL SEVERITY NAFARELIN 28 [ L] Ly,
400 3
LEOPROLIDE 90 a 0% -0.1 - <0.001

3.75 s

mmmmmm/mmm.
PATIENTS USED CONCOMTTANT NEDICATION DUE 70 BUXMETRIOSTS/PEINIC PAIN WERR COUNTED
AS NO DMPROVENENT. .

NAFARELIN 15 CONSINERED 70 EE CLINICALLY EQUIVALENT TO LECPROLIIE IF THR POFULATION DIPROVEMENT HATE OF
NAFARELIN (Roaf) IS NOT LOWER THAN THAT OF LEPROLITE (Rleu) BY 20% OR MOKK.

INFROVEMENT RATE I8 THE PROFORTION OF PATIENTS WDSE PRE-TREATMENT SONPTON SEVERITY

SCORE 1S LARGER THAN THE RD OF TREATMENT SCORE. NENORFHEA PATIENTS INCUODID IN THE ANALYSIS WITH

A SCORE OF 0. PATIENTS FOR YN DYSPAREDNIA WO\S SOT APPLICARLE' MERE RECCOED AS DYEPAREINGA MISSING.

[1) QLY PATIENTS WITH FRE-TREATMENT SYMPTCM SEVERITY SCORE > 0 WESE INCLIDED.

(2] THIS IS THE LOWER LOOT OF 97.5% 1-SIDED CONFIDENCE INTESVAL OF Roaf - Rleu. IT DRFINES STRICTEST
CRITERION OF CLINICAL BOUIVALENCE WHICH IS STATISTICALLY SUPPORTED BY THE OBSERVED DATA.

[3] THE p-VALIR TESTS THE NILL EYFOTEESIS Hot Roaf-Rleu cm-208. TREATMENT EXIIVALENCE I8 CONCLIXED
WHEN Pc .025.

CONFIDENCE BOOND ARD p-VALUE GIVEN ONLY Y6IEN ENGLE SIZE OF BACH TREXDGNT GROUP IS )O LESS THAN S.

SOURCE: mm/-uﬂu/mwww_wm-/q—uc.m (02DmC98, 201 58)




Table 8

Establishment of Treatment Equivalence Between Nafarelin and Leuprolide
Based on the Improvement Rate of Dyspareunia at End of Active Treatment for

All Efficacy Patients
(Page1of1)
NO@EER OF COIFIIECE ROUND
PATIENT NIEER OF DIFAVED DERVEET Of TREADANT
FORUTATICN 1) TREATMETT PATIENTS  PATIENTS nE DIFFEREXE D-VALIE(3)
0oy-1a30) (2)
PRETRENTMENT
SEVERTTY
7.0 73 NAFARELIN 26 T @
¢ 4] 400 0
LAUPROLIE 32 20 1~ Y -0.71 0.032
'3.75 w3
MODERATE NAFPARELIN a0 T B0%
Q) 400 &3 '
IEUPROLIDE 18 12 o ~0.53 0.548
3.75 13
SEVERR NAPARELIN 17 1s "’
) 400 W0
LEBROLIDE 10 7 708 -0.22 0.031
3.75 G
ALL SEVERITY NAFARELIN (] 4 8%
400 WG _
LEDROLIIE 60 39 5% -0.15 0.006

3.75 W0

MISSING DATA WERE REPLACED THRIKKEH INTERFOLATION/EXTRARCLATION FROM BASELINE.
PATIENTS UEED CONCOMITANT NEDICATION DUR TO EBNDONEIRIOSIS/FELVIC FAIN WERE COUNTED
AS NO IMPROVENENT.

BAFARELIN 18 CONEIDERED 70 BB CLONICALLY EQUIVALENT TO LEUPROLITE IF THE POPULATION IMPROVENENT RATE OF
NAFARELIN (Roaf) IS NOT IOWER TEAN THAT OF LEOPROLIDE (Rleu) BY 20% CR MORE.

IPROVEMENT RATE IS THR PROFORTICN OF PATIENTS WHOSE PRE-TREAIMENT BYMPTOM SEVERITY

SCORE IS LARGER THAN THE END OF TREATMENT SCORE. AMENORFEEA PATIENTS INCIODED IN THE ANALYSIS WITH

A SCORE OF 0. PATIENTS FUR MEEN DYEPARECONIA WAS *NOT APFLICABLE' WERE RECODED AS DYSPAREINIA MISSING.

{1] QNLY PATIENTS WITH PRE-TREATNENT SONPICM SEVESITY SCONE > 0 WERE INCLIDED.

{2] THIS IS THE IOWER LIMIT OF 97.5% 1-SIDED CONFIIENCE INTERVAL OF Rnaf - Rleu. IT DEFINES STRICTEST
CRITERION OF CLINICAL BQUIVALENCE WHICH IS STATISTICALLY SUPPCRTED EY THR GRSERVED DATA.

(3] THE p-VALIR TESTS THE ML HYPO) 8 Bo: Rnaf-Kleu <»-206. TREADMENT IUIVALEKE IS CONCLIED
WEEN Pc .035.

CONFIDENCE BOURD AND p-VALUZ GIVEN ONLY WHEN SNGPLE SIZE OF EACH TREATMENT GROUP IS ND LXESS TEAN S.

m: /pub/studies/searle/naf610nda/n610_kmdest/tables/dysparic.sns (02DMCS98,21:24)




Table 9

Establishment of Treatment Equivalence Between Nafarelin and Leuprolide
Based on the Improvement Rate of Pelvic Pain at End of Active Treatment for

All Efficacy Patients
(Page1 of 1)
NOEER OF CFIIRECE BOOND
PATIENT JMMAER OF DIFROVED DFROVENET O TREADMENT
PORZATION{1]) TREADENT PATIEMIS PATIRNTS IR IIFFERERCE P-VALDX([3]
oOr-120 (2)
PREIRENTMENT
EEVERTTY
Koo NAFARELIN a8 22 ™
Q) 400 G
LEOPROLIDE 36 21 58% =-0.05 0.001
3.7 M3
MODERATE NAFARELIN 40 28 T8
) 400 M3
IEUPROLITR 35 28 808 -0.32 0.233
3.75 WG
HEVERE NAFARELIN 20 16 s
(&) 400 3
IEOPROLITE 6 a [} ] -0.23 0.040
3.7 M3
: 400 X3
9% =-0.08 <0.001

LEJPROLIDE 87 60

MISSING DATA WERE REPLACED THROUGH INTERPOLATTION/EXTRAPOLATION FROM BASEIINE.
PATIENTS USED CORNCOMITANT NEDICATION DUE TO ENDONETRIOSIS/PELVIC PAIN WERE COUNTED
AS NO INPROVEMENT. -

SAVARELIN IS CONSIDERED TO BE CLINTCALLY ECUIVALENT TO LEIPROLIIE IF TRE FOFULATION INPROVEMENT RATR OF
: NAVARELIN (Roaf) IS NOT LOWER THAN THAT OF LEOPROLIIE (Rleu) BY 206 OR MORE.

DPROVEMENT RATE 1S THE PROPORTION OF PATIENTS WEDSE PRE-TREATMENT SYNPION EEVERITY

SCORE IS LARGER TEAN TRE END OF TREATMENT SCORE. NGNOWGEA FATIENTS INCIODED IN THE ANALYSTS WITH

. A SCORRE OF 0. PATIRNTS FOR WIDN DYSPARERIA WAS 30T APPLICARLE' WERE RECIDED AS DYSPARERNIA NISSDNG.

[1) ONLY PATIENTS WITH PRE-TREATMENT SDCIN SEVEKITY SCORE > 0 WERE DNCLIDED.

{2) THIS 1S THE LOWER LDIT OF 97.5% 1-SIIED CONFIDENCE INTERVAL OF Roaf - Rleu. IT DEFIKES STRICTEST
CRITERION OF CLINICAL RQUIVALENCE WHICK IS STATISTICALLY SUPFORIED BY THE CBSERVED DATA.

HESITS Ho: Roaf-Rleu <=-20%. TREATMENT EOUIVALENCE IS CONCLIDED

[3) TER p-VALUE TESTS THE NULL EYFO
YEN Pe .025.
: CONFIDENCE BOUND AND p-VALIE GIVEN QNLY WHEN SANGLE SIZE OF BEACE TREATMENT GROUP IS MO LESS THAN S.

‘ SOURCE: /pub/studies/sesrle/naf610nda/nf10_hdest/tables/palvpnic.sas (0ZDEC9S,21:20)
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DEC 21 1998
Group Leader Memorandum

NDA: 19-886

Drug: Synarel®
Intranasal nafarelin acetate 2 mg/mL solution

Indications: Equivalence to intramuscular leuprolide depot,
3.7S mg monthly, in the management of
endometriosis; :
Fewer days with hot flashes compared to
intramuscular leuprolide depot
Less bone loss compared to intramuscular
leuprolide depot

Dose: 200 ug (one spray) twice a day

Formulation: Nasal spray

Applicant: G.D. Searle and Co.

Original Submission: December 22, 1997

Review Completed: December 22, 1998

Date of Memorandum: December 21, 1998

Ba und
Synarel® is composed of nafarelin acetate, and is a gonadotropin-releasing hormone
(GnRH) agonistic analog. It is approved for the indication of central precocious puberty

day). Itis also approved for the management of endometriosis with a recommended
dosage of 200 ug twice daily, which can be increased to 400 ug twice daily in those
patients with persistent regular menstruation after 2 months of treatment.

¢ Intranasal Synarel® was clinically equivalent to intramuscular leuprolide depot, 3.75
mg monthly, in the management of endometriosis. '

® Bone loss was less in the nafarelin group than in the leuprolide group (3.2% vs 4.5%,
p=0.002). -

¢ The median percent of days with bleeding was 8% and 6% for nafarelin and
leuprolide, respectively.
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® The median percent of days women experienced hot flushes was significantly less in
the nafarelin arm (66%) compared to the leuprolide arm (91%).

baseline in bone mineral density, but did not power the study to detect any particular
change. A clinically meaningful difference between study arms regarding bone minera]
density loss, for example, was never defined a priori. Thus, the findings of this study
could be considered exploratory in nature, but not significant enough or definitive enough
to support a claim of superiority.

Regarding clinical equivalence, the study protocol stated that for each symptom of
endometriosis, the percentage of patients on nafarelin who improve at least one severity
category from baseline (absent, mild, moderate, severe) will be at least within 20% of the




medical officer that this study supports a claim of clinical comparability between

nafarelin and leuprolide acetate for the relief of pelvic pain, dysmenorrhea, and
dyspareunia associated with endometriosis.

‘ /3/ 4 D 2-21-9F
- 1 ) : .

'Iiﬁlﬁanne Mann, M.D.
Deputy Director, HFD-580
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~ Synarel® (nafarelin acetate) Page | of
Patent Information RA-SYN-03
' Supplemental New Drug Application ‘ Dec. 09, 97
Patent Information
1. Active Ingredient: nafarelin acetate
2. Strength/Dosage Form: 2 mg/mL (as nafareline base)/solution
3. Trade Name: SYNAREL
4. Route of Administration: intranasal
5. Applicant Firm Name: G. D. Searle & Co.
6. Applicable Patent Number 4,234571/June 11, 2011
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Pediatric Page Printout for CHRISTINA KISH

- -

PEDIATRIC PAGE

(Complete for all original application and all efficacy supplements)

Page 1 of 1

NDA/BLA
Number:
Supplement . .
Number: 13 Generic Name: NAFARELIN ACETATE
Supplement SE8
Type:

Regulatory
Action:

19886 Trade Name: SYNAREL NASAL SOLUTION

Dosage Form: SPR

Proposed 400 ug S Lis comparable to 3.75 mg leuprol;
Indication: depot) for dysmenorrhea. d areunia and pelvic

2

IS THERE PEDIATRIC CONTENT IN THIS SUBMISSION? NO

What are the INTENDED Pediatric Age Groups for this submission?
NeoNates (0-30 Days ) Children (25 Months-12 years)
Infants (1-24 Months) Adolescents (13-16 Years)

Label Status -
Formulation Status _
Studies Needed

Study Status .

Are there any Pediatric Phase 4 Commitments in the Action Letter for the Original Submission? NO

COMMENTS:
will be approved by 12/24/98

This Page was completed based on information from a PROJECT MANAGER/CONSUMER SAFETY
OFFICE STINA KISH. - -

de (im
ain

— /8/ Dat/;/r—/ s

Signature

htto://cdsmlweb1/PediTrack/editdata _firm.cfm?ApN=19886&SN=13&ID=347

12/21/98




Synare!® (nafarelin acetate) RAPagsele of 1
Drug Product ~-SYN-02
Debarment Certification Dec. 09, 1997

DEBARMENT CERTIFICATION
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APPLICATION NUMBER: NDA 19-886/S-013
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NDA 19-886/S-013

Food and Drug Administration
Rockville MD 20857

G.D. Searle & Company : JAN 14 1998
4901 Searle Parkway :
—  Skokie, IL. 60077 -

Attention: Doranne Frano
Associate Director

Dear Ms. Frano:
| We acknowledge receipt of Your supplemental application for the following:
Name of Drug: Synarel (nafarelin acetate)
NDA Number: 19-886
Supplement Number: S-013
Date of Supplement: December 22,1997
Date of Receipt: December 24, 1997

Unless we find the application not acceptable for filing, this application will be filed under
Section 505(b)(1) of the Act on February 22, 1997 in accordance with 21 CFR 314.101(a).

All communications concerning this NDA should be addressed as follows:

Center for Drug Evaluation and Research

Division of Reproductive and Urologic Drug Products, HFD-580
Office of Drug Evaluation II

Attention: Document Control Room 17B-20

5600 Fishers Lane

Rockville, MD 20857

—

Sin,cerely,l /S/ B

LanxT Pauls, MP.H. -

Chief, Project Management Staff
- Division of Reproductive and Urologic
( . Drug Products, HFD-580
: ‘ Office of Drug Evaluation I

Center for Drug Evaluation and Research
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Jganie
4901 StakLt Parxway

SO, WLLINOIS 60077
PHONE {847) 982 yoo0

December 22, 1998 sax (847) 0B2-4701

Lisa Rarick, MD

Division of Reproductive and Urology
Drug Products (HFD-580)

Center for Drug Evaluation and Research

Room 17B4S

5600 Fishers Lane

Rockville, MD 20857

Re: NDA 19-886/5-013

Synarel (nafarelin acetate)
AMENDMENT TO PENDING
SUPPLEMENT

Dear Dr. Rarick: i

In accordance with 21 CFR 314.120 G. D. Searle & Co. hereby amends thc abovc mentioned
SNDA with reviscd draft labeling and a Safety Update for Synarel.

———————

If you have any questions regarding this matter, please do not hesitate to contact me.

Sincerely,

@}"{ & :VRKUL @ L0

Doranne Frano

Associatc Dircctor

Regulatory Affairs

(847) 982-7691 -
(847) 982-8090 (fax)

DRFsei 132798Ws gor. --

‘ £
d MONSANTO [} company




SES-01:
SEARLE
ORIGINAL

SEARLE

. | SEARLE PARKWAY
H SUPPL NEW CORHESP ;::m:, IL:Nms 60077
PHONE (B47) 982-7000
December 10, 1998 o (849
Dr. Lisa Rarick, Director
Division of Reproductive and Urology N[~
Drug Products (HFD-580) Y, m
Center for Drug Evaluation and Research o
'Room 17B45

5600 Fishers Lane - .
‘Rockville, MD 20857 )
IL|M \

Re: NDA 19-886/S-013
SYNAREL
(nafarelin acetate)
RESPONSE TO TELEPHONE REQUEST -
DR. HOBERMAN

Dear Dr. Rarick:

A copy of the enclosed floppy disk containing the BMD data set requested by Dr. Hoberman was
Federal Expressed directly to Dr. Hoberman on December 7, 1998. This copy is being submitted
for your file.

If you have any questions regarding this submission, please do not hesitate to contact me.

Sincerely,
REVIEWS COMPLETED Srye)
‘ —— Doranne Frano
CS0 ACTION: Associate Director
LR CInal [Ivemo Regulatory Affairs
(847)982-7691
CSO INMALS " DATE (847)982-8090 (fax) -
DRF/sai 121098W.doc

a MONSANTO company
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h SEARLE

Seanue
) N ‘ . 4901 SsaRLe Pancway
" Sxoxig, Limois 60077
onont (847) 982-7000
sax (847) 982-470

December 3, 1998

Dr. Lisa Rarick, Director

Division of Reproductive and Urology
Drug Products (HFD-580)

Center for Drug Evaluation and Research
Room 17B45

5600 Fishers Lane

Rockville, MD 20857

Re: NDA 19-886/5-013

SYNAREL
(nafarelin acetate) )
(f . ‘ RESPONSE TO TELEPHONE REQUES
Dear Dr. Rarick:
Enclosed are the NAF 610 Case Report Forms for 26 patients as requested by Christina Kish on
December 1, 1998.
If you have any questions regarding this information, please contact me.
Sincerely,
REVIEWS COMPLETED
o5 - ranne Frano e O
0 ACTION: Associate Director
LETTER [INAL [Jwemo Regulatory Affairs
(847)982-7691
CS0 INITIALS DATE (847)982-8090 (fax)
( ORFaei 130398W doc )

£
a mONsaNTO [ company




- - SEARLE

ORIGINAL .

4901 StanLg PaRXwaAY

December 3, 1998 Sxoxig, lLLinoiy 60077

suont (847) 082-7000

*ax (847) 082-470

Dr. Lisa Rarick, Director

Division of Reproductive and Urology
Drug Products (HFD-580)

Center for Drug Evaluation and Research

Room 17B45
5600 Fishers Lane
Rockville, MD 20857
Re: NDA 19-886/S-013
SYNAREL
(nafarelin acetate)
SUPPLEMENT TO
PENDING APPLICATION
Dear Dr. Rarick:

Enclosed are the responses to Dr. Hoberman’s requests of November 12, 1998. These responses

re faxed cember 3, 1998. The BMD data on a floppy disk were
Kederal Expressed to his attention. A copy o oppy disk will be sent to the division under

separate cover.

If you have any questions regarding this information, please contact me.

Sincerely,

[™" ¢ comeicien @ ’
£SO ACTIOR 2 Ao A0

Clerren DInal Cluewo Doranne Frano
Associate Director
Regulatory Affairs
DA
CSO INMALS U3 (847)982-7691 -
(847)982-8090 (fax)

ORF/ai 120798W doc

[d)
£
@ MONSANTO W} company
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SKOKIE, lILLINOIS 60077
November 17, 1998 PHONE (847) 982-7000

FAX (847) 982-4701

Lisa Rarick, MD

Division of Reproductive and Urology

Drug Products (HFD-580) .
- Center for Drug Evaluation and Research
- Room 17B45

"~ 5600 Fishers Lane
= * Rockville, MD 20857
. . - Q 3
A
5@ X
N\

Rer NDA 19-886/S-(

Synarel (nafarelin acetate)
AMENDMENT TO PENDING
SUPPLEMENT

N\

(’ -  Dear Dr. Rarick:

In accordance with 21 CFR 314.70 and per a telephone request from Christina Kish on October
27,1998, G. D. Searle & Co. hereby submits the attached responses to the reviewers questions
and the Case Report Forms for the patients who were lost to follow-up.

If you have any questions regarding this submission, please do not hesitate to contact me.

Sincerely,

Mbraenrtion

Doranne Frano
Associate Director
Regulatory Affairs
(847) 982-7691
(847) 982-8090 (fax)

ORFisai 110398W. doc REVIEWS COMPLETRD
Cso ACTION
( CJeermer OInAL TIvemo
CS0 INMALS DATE

a MONSANTO company




SEARLE

) MU;"&' SlaeNT Searce . -
) 4901 SEARLE PARKWAY
SKOKIE, lLLINOIS 60077
PHONE (847) 982-7000

Fax (847) 982-4701

November 16, 1998

Lisa Rarick, MD

Division of Reproductive and Urology
Drug Products (HFD-580)

Center for Drug Evaluation and Research

Room 17B45 R§C'D -
5600 Fishers Lane NOV. i 9.1990}
Rockville, MD 20857 -
Re: NDA 19-886/S-013
Synarel (nafarelin acetate)
AMENDMENT TO PENDING
SUPPLEMENT
Dear Dr. Rarick:

In accordance with 21 CFR 314.70 and per a telephone request from Christina Kish, Searle
hereby submits an amendment to the pending labeling supplement (S-013) for Synarel.

Ak The clinical pharmacology section of the physician labeling has been revised to be consistent
<=4 with FDA guidelines.

' : Enclosed are 4 copies of the proposed i‘cvision to the Clinical Pharmacology Section of the

- Physician Labeling. A diskette containing the Synare] labeling for Supplements S-013,
3 are being prepared and will be submitted to each pending supplement as soon as
4 they are completed.

If you have any questions regarding this submission, please do not hesitare to contact me.

Sincerely,
: Y
kR e _LTE 4 0.
Doranne Frano
Associate Director
Regulatory Affairs

(847) 9827691
(847) 982-8090 (fax)

I

3
d MONSANTO »_'1 company
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Searle
4901 Seerie Parkway
Skokie, lMinois 60077

Telephone 847 982 7000 1
Fax 847 982 47071 O R o) l

Dr. Lisa Rarick, Director

Division of Reproductive and Urology
Drug Products (HFD-580)

Center for Drug Evaluation and Research
Room 17B45

5600 Fishers Lane

Rockville, MD 20857

- .. » .
NDA NO_j{-$%0 REF NO_D/2___ Re: NDA 19-886

- Synarel®
NDA SUPPL FOR SLL (nafarelin acetate)

Dear Dr. Rarick:

In accordance with 21 CFR 3 14.70(b) G.D. Searle & Co. hereby supplements the above
mentioned NDA for a labeling revision. This labeling revision incorporates an addition to
the clinical pharmacology section to reflect additional data regarding bone loss results from
an adequate well controlled study comparing Synarel® and Leupron (NAF610). Four copies
of the draft proposed labeling revision, the study report NAF610, and the publication of this
study, “Nafarelin vs. Leuprolide Acetate Depot for Endometriosis” are included in this
submission.

 Ifyou have any questions regarding this submission, please do not hesitate to contact me.

Sincerely,
e J
@@ZMM e
CSQ ACTION: Doranfle Fra.no
LETTER [INAL [IMeEMO Associate Director
- Regulatory Affairs
NITIALS (847) 982-7691
£0! DATE (847) 982-8090 (fax)

DF/jm synarel1.doc




