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1. EXECUTIVE SUMMARY

1.1 RECOMMENDATIONS

From the Clinical Pharmacology standpoint, the application is acceptable. This
recommendation and the labeling comments should be conveyed to the sponsor as
appropriate.
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‘ordinal package insert as — minutes. A figure showing the cortisol response maybe " :

Labelmg comments~ o

g From the bloequlvalence study, the peak timie for cortlsol response has been
: mdlcated between 2.25 10 2.5 hours, whlch is much: longer than that described in the

included in the labeling. This information should be updated. Since the pHis < for = = — "~
Cosyntropin, which can be painful if the drug is administered via intramuscular 1njectlon

* Therefore, it should be clearly described in the label that Cosyntropln should not be given

intramuscularly due to .

13  PhaseIV
None

1.4.  Summary of Clinical Pharlilacology Fin‘dings

This is a 505 (b) (2) application to seek marketing of Cosyntropm a synthetlc

 partial sequence (0. 1-24 amino acids) of ACTH. The reference drug product is
Amphastar’s synthetic cosyntropm Cortrosyn, which was approved in 1970 under
NDA16-750. Based on an agreement with the Agency, there is no requirement for the

. pharmacokinetic data to demonstrate bloequlvalence because of the route of i mtravenous
.administration. : :

Cosyntropm CXhlbltS the full cortlcostermdogemc activity of natural ACTH. It
__has been established that 0.25 mg of cosyntropin will stimulate the adrenal cortex
maximally and to the same extent as 25 units of natural ACTH. . Cosyntropin mjectlon is S
intended for use as a diagnostic agent in the screening of patients with adrenocortical =~ A
insufficiency. Because of its rapid effect on the adrenal cortex it has been utilized to !
perform a 30-minute test of adrenal function in most cases.

To supportl this 505 (b) (2) application, the sponsor conducted a single center,

- randomized, single-dose, open-label, 2-way crossover bioequivalence study. The sponsor

compared the plasma cortisol concentration response, a pharmacodynamic marker, of a R
test drug product cosyntropin versus Cortrosyn, a reference cosyntropin, under fasting ' E
“conditions. A single dose of ‘cosyntropin as a 1 mL x 0. 25 ‘mg/mL injection was o
. administered mtravenously in each study period. The treatment phases were separated by - -
a washout period of 5 days. The sponsor used both baseline corrected and uncorrected
- data for BE analysis. The results using baseline corrected data showed that AUC.inr and
Cmax passed the BE acceptance criterion. In conclusion, the cortisol response was
comparable between the test cosyntropin (Treatment A) and the reference Cortrosyn
(Treatment B) following 0.25 mg intravenous dose.

Note: An Optional Intra-Division Level CP Briefing was held on December 1. Chandra

Sahajwalla, Suresh Doddapaneni, Hae-Young Ahn, Bill Lubas and this reviewer were
present.
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2. 1 1 What are the hlghllghts of the chemlstry and physnco-chemlcal propertles of

| Mechanism of Action:

2 ?; QUESTION BASED REVIE W

2 1 GENERAL ATTRIBUTES

: the drug substance, and the formulations of the drug product"

_ - Cosyntropin Injection is a 1 mL sterile solution in v1als containing 0.25 mg of _
Cosyntropm 0.82 mg sodium acetate trihydrate, 6.4 mg sodium chloride, 10 mg

" mannitol, 1 mg glacial.acetic acid, and water for injection, USP. Administration is by

intravenous injection. Cosyntropin is o 1-24 corticotropin, a synthetic subunit of ACTH.
It is an open chain polypeptide containing, from the N terminus, the first 24 of the 39
amino acids of natural ACTH. The sequence of amino a01ds in the 1-24 compound is as -

follows

© Ser - Tyr - Ser - Met - Glu - His - Phe - Arg - Trp - Gly - Lys

1 2. 3 4 5 6 7 8 9 10 1

~ Pro- Val - Gly - Lys - Lys - Arg - Arg - Pro - Val - Lys - Val

12 13 14 15 16 17 18 19 20 21 22
Tyr - Pro

23 24,

"2.1.2  What is the tiechanisin of action, therapeutic indication and dosage o

recommendatlons for Cosyntropin? , : - L

- Cosyntropin exhibits the full cortwostermdogemc activity of natural ACTH.
Various published studies have shown that the biologic activity of ACTH resides in the
N-terminal portion of the molecule-and that the 1 - 20 amino acid residue is the minimal -
sequence retaining full activity. Partial or complete loss of activity is noted with-

progressive shortening of the chain beyond 20 amino acid residues. For example the -
' decrement from 20 to 19 results ina 70% loss of potency. ’

The pharmacologlc proﬁle of cosyntropm is 81m11ar to that of purlﬁed natural
ACTH. It has been established that 0.25 mg of cosyntropin will stimulate the adrenal
cortex maximally and to the same extent as 25 units of natural ACTH. This dose of
cosyntropin injection will produce maximal secretion of 17-OH corticosteroids, 17-keto
steroids and/or 17 -ketogenic steroids.

The extra-adrenal effects which natural ACTH and cosyntropin injection have in
common include increased melanotropic activity, increased growth hormone secretion
and an adipokinetic effect. These are consxdered to be without physiological or clinical
significance.
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- unmunologlc actrVrty although full blOlOglC act1v1ty This property of cosyntropm

2.2 GENERAL CLINICAL PHARMACOLOGY '

Animal, human and synthetlc ‘ACTI-I (1 39) whlch all contam 39 amino acids

-exhibit s simllar unmunologw activity. This actrvrty resides in the C-terminal portion of the:'. :

0lecule and the 22-39 amino acid residues exhibit the greatest degree of antlgemclty In .
contrast, synthetlc poly—peptldes contalnmg 1- 19 or fewer ammo ac1ds have no detectable o

injection assumes added importance in view of antigenicity of natural ACTH.
Proposed Indications

Cosyntropin injection is intended for use as a diagnostic agent in the screening of"
patients presumed to have adrenocortical insufficiency. Because of its rapid effect on the

_ adrenal cortex it may be utilized to perform a 30-minute test of adrenal function.

Proposed Dosage Recommendation

Cosyntropin injection may be administered as a direct intravenous injection when

~used as a rapid screening test of adrenal function. Tt may also be given as an intravenous

infusion over a 4 to 8 hour period to provide a greater stimulus to the adrenal glands.
Doses of cosyntropin injection 0.25 to 0.75 mg have been used in clinical studles anda

‘maximal response noted with the smallest dose.

Based on an agreement w1th the Agency during a Pre-NDA meeting dated September
22, 2004, there is no requirement for the pharmacokinetic data to demonstrate b10equ1valence

" because of the route of intravenous administration.

2.2.1 What are the pharmacodynamic response profiles of Cosyntropin following a
single bolus intravenous administration in healthy subjects?

In a single center randomized, smgle-dose open-label 2-way crossover
bioequivalence study, the sponsor compared the plasma cortisol concentration response a

. “pharmacodynamic marker, of a test drug product cosyntropin versus Cortrosyn, a
" reference cosyntropin, under fasting conditions. A single dose of cosyntropin as a 1 mL

x 0.25 mg/mL injection was administered intravenously in each study period. The blood
samples were collected 1, 0.5, and 0.25 hours pre-dose and-0.167, 0.333, 0.500, 0.667,
0.833, 1.00, 1.25, 1.50, 1.75, 2.00, 2.50, 3.00, 3.50, 4.00, 4.50, 5.00, 5.50, and 6.00 hours
post-dose in each period. A total of 24 subjects were recruited and 22 subjects completed
the study. The treatment phases were separated by washout period of 5 days. The
summary of pharmacodynamic response is presented in Figure 1 and Table 1.
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* Figure 1. The tlme-concentratlon proﬁles of Cosyntropm (test drug) and Cortr Syn -
: (LDP) after mtravenous admmlstratlon in healthy human ' bje ts (baselme corrected) ;

steline Correcteﬁ })ata ofCortisol

R MeanCﬁncentratwn Time ?rsﬁle —n—m S R
oy U N=22 ok

. Flasma Coneentration (ng/mL}

008 050 LOC 156 200 - 250 300 350 400 450 500 558 600
' Time ()

Table 1. Summary of pharmacodynam1c parameters with baseline corrected data of
cortlsol :

. ‘i‘m{(}esmtmgm{&)) '  Reference {Cmasya (B}}
1 Parameters Mean & 8D CVOA)] Mem * SD  CV(%)
AUC,:  (ptimL) | 47039 & 16676 3545 [ 48119 = 22263 = 4627
AUCois  (nph/ml) | 48069 = 16635 - 3461 | 50430 = 21433 4250
AUCyu (%) ] 9766 = 228 234 | 9325 = 1024 10.98
Cons (rig/mL) 15302 = 3890 2542 | 15250 = 50.88 33.36
o O 231 2 055 236 | 227 = 039 1728
Tow* @ 225 = 051 . 250 % 050 .
o Re @) L u7sel & 08628 4943 | 1732 & 03860 . 3290
o [Mwe @ | oa + o016 3425 | 06 = 040 579 |

The results of bioequivalence analysis are presented in Table 2. Obviously, the
The Cmax and AUC 0-inf remain within 90% CI. However, the 90% CI for AUCO-t is a
little off the upper boundary limit as 126.47%.

Table 2. Bioequivalence analysis [Cosyntropin (A, test) vs. Cortrosyn (B, reference)]

AUCo.inf Cmax

Ratio 100.99% 104.15%

90% Geometric confidence 87.61-116.4%1 92.54-117.23
Interval

Intra-subject CV 27.73% 22.94%
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- Itis noted that Subject #5 did not respond to the reference drug product at 30 rin -
and before., Therefore, the cortisol levels for thé baseline corrected data for the 30 min -
* time point after administration was negative and was then set to zero for Subject #5. The '
. sponsor conducted additional bioequivalence analysis excluding Subject #5 (N = 2 . As

a consequence, the 90% confidence intervals are within 80 -125% criteria. -

Cosyntropin is intended for use as a diagnostic agent for adrenocortical
insufficiency. The diagnostic test consists of measuring plasma cortisol levels in
response to a cosyntropin injection. Based on the labeling of reference drug product,
plasma cortisol concentrations usually peak between 30 and 60 minutes after an injection
of cosyntropin and the 30 and/ or 60 minute plasma cortisol concentrations should be
used as the single criterion for this diagnostic test. Therefore, the sponsor collected two
time points for cortisol concentrations at 30 min and 60 min. The cortisol data is -

‘summarized in Table 3. o o

Table 3. Summary of analysis for coSyntropin response at 30 and 60 minutes
(baseline corrected data, N=22) '

‘Parameter Test [Cosyntropin A)] Reference [Cortrosyn (B)]
' , Mean + SD CV (%) Mean + SD {1 CV (%) : .
C30 min (ng/mL)* | 74.18420.77 | 28.00 79.32+32.65 41.16 R
Céo min (ng/mL) .| 107.82+30.17 .| 27.98 107.98+40.03 | 37.07 :

®  For this parameter, N=21.

The sponsor also performed a bioequivalence analysis for the ratios of these two

time point estimates. The results have showed that they are remained inside of BE s /
criteria (Table 4). ' e
Table 4. Cosyntropin (A) vs Cortrosyn (B)

Parameter Csp min* ' Ceo min

Ratio ' 100.44% {1 105.93%

90% Geometric CI | 83.67 —120.58 92.68 — 121.08

Intra-subject CV. | 34.88% B 26.01%
* o For this parameter, N=21. - R
Reviewer’s comments:

It is indicated in the package insert of the reference drug product (Cortrosyn) that
the plasma cortisol levels usually peak about 45 to 60 minutes after an injection of
cosyntropin and the diagnostic test is based on cortisol response at 30 or 60 minutes.
Based on this PD bioequivalence study, Tmax for cortisol response is between 2.25 and
2.5 hours for the test drug product and the reference drug product, respectively.
However, the current diagnostic criteria are based on 30 or 60 minutes. The package
insert should modify the description of peaked response.

It is strange that Subject #5 did not respbnd to the reference drug product until
after 30 minutes (see Figure below). The sponsor did not describe any possible causes.
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Although there is no regulatory policy on pharmacOdynamlc parameters for
bioequivalence acceptance criteria, the sponsor’s additional analysis for data excluding
Subject #5 demonstrated the 90% confidence interval is within BE acceptance criteria,
which provides additional support to their claim of bioequivalence between thetwo
products. This reviewer agrees that the cortisol response is comparable between the test
_cosyntropm (Treatment A) and the reference Cortrosyn (Treatment B) following 0.25 mg

mtravenous dose.

2.3 ANALYTICAL

A high performance hquld chromatographlc method using , b(4)
spectrometry detection (LC MS MS) was used for the determination of cortisol in human '

EDTA plagma. The method was validated by the bioanalytical division of s

and the term charcoal strlpped refers to plasma which was treated with activated charcoal - - } : /
to remove endogenous levels of cortisol prior to use. Validation parameters were

evaluated with both matrices, unless mentioned otherwise, to verify that a standard curve

made in stripped plasma would permit accurate measurement of cortisol in unstripped

~ samples.

Cortisol is extracted from an ahquot of both charcoal smpped and unstripped
human EDTA plasma usmg an ——

o - Quantitation is by peak area ratio method. A weighted (1/C%)

" linear regress1on is performed to determine the concentration of the analyte. All
regressions and figures presented in this validation report were generated by MDS Sciex
Analyst software version 1.4. A summary of the validation results is presented in Table 2.

Table 6. Assay validation results for plasma cortisol samples

Calibration curve range: A P -
Quantitation limit 2.01 ng/mL : B ( 4
Between-run CV of LLOQ (Precision) 6.93 % )

Between-run % nominal of LLOQ (Accuracy) 100.50 %
Between-Run Accuracy (Charcoal Stripped) ’
Between-Run Precision (Charcoal Stripped) CV="

ENDA reviewN22-028NDA22-028 Cosyntropin injection-020306.doc 7



Between-Run Accuracy (Unstripped)
| Between-Run Precision (Unstripped) 7
| Within-Run Accuracy (Charcoal Strlpped)
_Within-Run Precision (Charcoal Strlpped) BRI /=
| ‘Within-Run Accuracy (Unstripped) = © = ¢ - B
' Within-Run Precision (Unstripped) = |Cvs ——— . -

3 'DETAILED LABELING RECOMMENDATIONS
(Smkeeuﬁex% should be removed from labelmg, underhned text should be added to labehng)

' DOSAGE AND ADMINISTRATION

/

bey)

‘ ”\“m

APPEARS THIS WAY
ON ORIGINAL
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APPENDICES :
41 NDA FILING MEMO

Office gcwcaim_m@zggxmmgg@m Fllingand ReviewPorm -~ |
' General Informarion dbont the Submission : -
Information ) Information
NDA Namber 22028 Brand Nanie NiA L
OCPB Divislon (1, IL IIT) ' DPER Generic Nams Cosyntropin injection
Medical Division | HEDS10 Drag Class peptide
OCPE Reviewer Xiaoxiong (Jm) Wei Indication(s) - | Diagnosis of adrenal
- : insufficlency
| OCPB Team Leader Hae-Young Ahn _| DosageForm sotutlons
_ . ' | Strength 3 0.25 migimL
Date of Submission . 02-06-2006 ‘ Route of Administration | SC
Estimated Due Date of OCPB 10-15-2006 Sponsor | Sandoz
Review : . . -
PDUFA Due Date __} 12-06-2006 _| Briovity Clasdification p:3 |
Division Due Date { 11-01-2006 o _
“X*if | Numherof | Numberef Critical Comments If any
incinded ar | studies studies .
- filing submitied reviewed
STUDY TYPE
Table of Contents present and ) X
sufficient to locate reports, tables, data,
: ete.
Tabular Listing of All Human Studies X
HPK Summary X ,
Labeling X 7
Refereace Bioaualmc:d and Analyﬁcai X _-’
Methods -
I Cligical l’hatmacologv N
Mass balance:
Isozvme characterization:
Blood/plasma ratio:
Plasma protein hinding:
- Pharmacokinetics (e.g., Phase ) - -
Healthy Volunteers- . . ) ) . ’
multipledoses | ¢ ' -
single dose:
multiple dose:
Dose proportionality -
fasting / non-fasting single dose:
fasting / nou-fasting muitiple dose:
Drag-drug interaction studies -
In-vive effects on primary drug:
In-vivo effects of primary drug:
In-vitro: i
Subpepulation studies -
ethnicity:
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'pediatrics:
.
fenal impainment:

Phase 2:
Phase 3:

PK/PD: )
Phase | andfor 2, pmofof concept:
i Phase 3 clinical trial:
- Population Analyses -

Dhata rich:
Data sparse:

TI. Biopharmaceutics
Absoluate bioavailability:
Relative bioavailability -

sohution as reference:
attémate formulation as reference:
Bicequivalence studies - '
traditional desipn; single / mulii dose: - X
replicate design; single £ multi dose:
foﬁ—drug interaction studies:
Dissslution:

) AVIVC):

e ) Bio-wavier request based on BCS

BCS class - e
HI. Other CPB Studies
Gemtypypﬁemtype studies:
Chronopharmacokinetics
Pediatrlc dw’e&wﬁnen( plan
Literature Refereuces
Total Number of Studies . 1

’ I

Filability and QBR comments - .
K™ i ves . , " Comunents

‘Application fiiable? - : i " Yes

Comments sent to firn? No

Submission:

Sandoz Canada Inc. is seeking approval of Cosyntropin injection 0,25 mg/ml., aqueous
formulation, based on the listed drug product, Amphastar’s Cortrosyn™ for Injection 0.25 mg
(tyophilized powder), which is identified in the Orange Book, "Approved Drug Products with
Therapeutic Equivalence Evaluations” (NDA 16-750, CORTROSYNT™M),
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ntains cosymmpm as the actave mgred;ent, and isa sterde yop!
powder for mjectxon solely for admnustmﬁon by miramuscuiar and mtravvenous m_}ectxon i

Saadoz 505(b)(2) NDA prodm:t, Cosyntropm In;ectlon 025 mg!nzL has the same achve :
ugredlent in fhe same concemranon and strength as the RLD with the exception of ingredients aéded

to - - Sandoz Cesyntropm Injection 0. 25mg/mL is formulated as a sterile

aqueous solution Tor

Product Route of Admimistration | Dosage Farm

‘RLD C Intramascular . {025 mg G.ZSmglyophthzedpow&t

Cortrosyn™ for injection | Intravenous 1o be reconstituted with 1
S . i al, 0.9 % NaCL )

Sandoz Intravesious 825 mg ' 025 mg/mL aqueous

Cosyntropin Injection. ) i ) . solution

Sandoz requests a therapeutlcally eqmvalent ratmo and TE code o the RIJ) (CORTROSYNW)
upon approval of this apphcahcn

_ In order to demonstrate the bioequivalence between Sandoz Cosyntropin and the reference druz
Comosmm the sponsor conducted a BE study in 24 healthy subjects using PD parameters for cortisol
‘as the primary markers. The sponsor used baseline corrected analysis as the primary method and
baseline uncorrected analysis as a supportive method. The pharmaccianeﬁc parameters were not
analyzed.

The assay 'validation, QC study and PD datasets are submitted for review.

42 .4 INDIVIDUAL STUDY REVIEW
" SYNOPSIS (Study Code: 50525)

Study title: : :
Randomized, Open-Label, 2-Way Crossover, Bloeqmvalence Pharmacodynamlc
Endpoint Study of Cosyntropin 0.25 mg/mL Injection and Cortrosyn (Reference)
Following a 0.25 mg Intravenous Dose In Healthy Subjects :

‘Date of Flnal Report 2005 12-12

. Invostlga_tors:

e

/

b(4)

Study Center:
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¢ i Objectlve L : v S R
The obJectlve of this study was to compare the plasma cortlsol concentratron response of ‘

‘Subjects had to be healthy, adult non-smokers, 18 years and older; body mass indices 2

’ :Dates of the Cllnlcal Portlon. 2005 10 12 to 2005 10 17

Cllmcal Phase' I (Bloequrvalence) o

Sandoz Canada Inc., Canada, cosyntropin and Amphastar (Cortrosyn), cosyntropin,
administered as a 1 mL x 0.25 mg/mL injection, under fasting conditions.

Study Design:
This was a single center, randomlzed smgle-dose open-label, 2-way crossover

‘bioequivalence study to compare the plasma cortisol concentration response of a test
cosyntropin versus Cortrosyn, a reference cosyntropin, under fasting conditions. Subjects.

were confined to the , from at least 10 hours - b(4)
prior to drug administration, until approximately 8 hours post-dose in each period. The - -
treatment phases were separated by washout period of 5 days.

Subjects:
- Enrolled and randomlzed 24 (13 males and 1T females)
- Drop-out: 1 :

" . - Withdrawal: 1

-Completed: 22
- Data set for safety analysis: 24

-~ Data set for statistical analysis: 22

Diagnosis and Mam Criteria for Inclusion: ' : /

19.0 and.: 30.0 kg/m2. All subjects had to meet the inclusion and exclusion criteria
described in the protocol and were judged eligible for enrollment in this study, based on
medical and medication histories, démographic data (including sex, age, race, body
weight (kg), height (cm) and BMI (kg/m?2)), vital signs measurements, 12-lead ECG,
physical examination, a urine drug screen, urine pregnancy test (for all females), and

- clinical laboratory tests (hematology, biochemistry (including morning plasma cortisol),
o urlnaly51s H[V hepatltls C (HCV) antlbodles and hepatltls B surface antrgens

: Treatment. Test (A) Reference (B)
Name: cosyntropin cosyn tropin (Cortosyn 1)
Unit dose: 0.25 mg/mL - 0.25 mg/mL
Regimen: single dose of 1 mL x 0.25mg/mL injection per subject in
accordance with the randomization scheme
b(4)
Lot No.: 1200503-F XCO38ES
Manufacturer: Sandoz Canada Inc., Canada; -~

T
—_—
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. Washout period of 5 days.

Duration of Treatment: A single dose of cosyntropin as a 1'mL x 0:25 mg/mL. injection.
iod. The treatment phases were separated bya

was administered in each

& ; Blood Samplihgr_PdiﬁAt.s: Blood samples were célleéte_d I OS,and 0.25 hours priorto ~
" drug administration and 0.167, 0.333, 0.500,0.667, 0.833, 1.00, 1.25, 1.50, 1.75, 2.00, - -

2.50, 3.00, 3.50, 4.00,4.50, 5.00, 5.50, and 6.00 hours post-dose in each period. -
Analytical Method: Anaiyte: cortisol Plasma samples were used for analysis.

-Method: LCMSMS -~ | _ : b(g
-Quantitation limit: 2.01 ng/mL ' ' , ¢
- Sample analysis calibration curve range: © < N
-Between-run CV of LLOQ (Precision): ———— ,
-Between-run % nominal of LLOQ (Accuracy): ———

Criteria for Evaluation:
Pharmacodynamics: . ‘
AUCO0-t, AUCO-inf, Cmax, AUCH/inf, Tmax, T1/2 el and Kel

Safety: . :

Adverse events, vitals signs measurements, and standard labbratory evaluations. -

Statistical Methods:

Pharmacodynamics: . -

- Parametric ANOVA on AUCO-t, AUCO0-inf, Cmax, Tmax, T1 /2el; geometric
confidence intervals for AUC0-t, AUCO-inf and Cmax; -

- Covariates in the ANOVA model: sequence, subject within sequence, period and
treatment; : : o

- Ln-transformed parameters: AUCO-t, AUCO-inf and Cmax, estimated only for the
baseline corrected data of cortisol. ' ' S ’

:Criteri_a for Bioequivalence: . , _ :
. -For the ba'sv'elinc:c_'orr'ccted data of cortisol, the 90% geometric confidence intervals of o
- the ratio (A/B) of least-squares means from the ANOVA of the In-transformed AUCO=t,;

AUCO-inf, and Crmax should be within 80.00% to 125.00%. - The results without
baseline correction were provided as supportive data only.

Results:

Pharmacodynamics:

SUMMRY OF RESULTS of BASELINE CORRCTED DATA OF CORTISOL
Pharmacodynamic Parameters (N=22)
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?harmacodynam Pmmm

N Test (Cosyntropin (A)) , Rm;e{ﬂmwyn@)) :

| Patameters | Mean # $D cvm) Mean = SD ~ cveR |
[AUCh,  (gb/ml) [ 47039 % 16676 3545 | 48119 = 22263 4627 ;
AUCowm (nghiml) | 480.69 = 16635 3461 | 50430 = 21433 4250
AUCwr (%) | 9766 = 228 234 | 825 = 1024 1098 |
Cowe . (ughul) | 15302 + 3890 2542 | 15250 = 5088 3336 |
Tonex ® 23 = 05 236 | 227 & 039 1728
Tos* (@) 225 & 051 - 250 = 0.50 .
Ky O f17s61 = 08628 4903 | L1732 & 03860 3290
Toa (@) 046 * 016 3425 | 069 = 040 5793
‘Mmm&iqumﬂﬁemmm

Cosyntropin (A) vs Cortrosyn (B) —
" AUC,, ADCour Com
Rafi' | 10696% 10099% | 104.15%
90 % Geometric €17 % 18 v 92.54%t0 11723 %
{Entra-Subjest CV_ 2294%
a ) T Nwzl,AnaiysisExei&diagSubjectNa. 05 » |
7 o AUCq, AUCowe | Com -

[Ratio" T 104sa% o me% | 103.05%
90 % Geometric C1* | 87.89% 10 12434 % | 8543 % to 114.52% | 91.03 % to 116.65 %
Intra-Subject CV. | 33.02% 2769 % 2331%

* Caloulaied using least-squsres means acoording to the formifa: 0w iA)- W‘”ﬁx 100
‘mmmcmmmmwmﬁmm

e 'SUMMARY OF RESULTS OF ADDIT IONAL ANALYSES BASELINE -
~ CORRECTED DATA OF CORTISOL (N=22)
Pharmacodynamic Parameters

Parameter Test [Cosyntropin A)] Reference [Cortrosyn (B)]
: Mean + SD CV (%) Mean + SD CV (%)
C30 min (ng/mL) | 74.18420.77 28.00 79.32432.65 41.16
Céo min (ng/mL) | 107.82+30.17 | 27.98 107.98+40.03 37.07
Cosyntropin (A) vs Cortrosyn (B)
Parameter C30 min Cso min
Ratio 100.44% 105.93%
90% Geometric CI | 83.67 — 120.58 92.68 —121.08
Intra-subject CV 34.88% 26.01%
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S SUMMARY OF RESULTS R st
',ELINE UNCORRECTED DATA OF CORTISOL e

Nmzz "
Pharmacodynamic i’érametets
- Test (Cosyntropin {A)) . | - Reference (Cortrosyn (B))
. Paramefers Mean = 8D CV& | Mean +  §D CV (%)
UG (ngh/imLy 129028 % 16725 1296 | 127772 = 15725 . 1231
Cox (ogml) | 29546 = 3639 1232 | 9070 & 33.54 - 1150
o =~ (B) ' 231 = 055 2363 | 227 = 039 1728
T ® 225 & 051 - 250 x 050 0 -

- # Medians and interquantile rang:s: are wcsmeﬁ, :

Casyntrupiﬁ (A) vs Cortmsyn (B)

AUG,, : Cnx
, Ratio! Sl e ' 101.20%
ga%ﬁmemccx* gses%m 1034‘4% 98.67 % t0 103.75 %
-Infra&bjwtcv o 453% 435% s
! Caleulated nsing Ieast—square.s means awaf&ingto the formule; ¢Comra ) 'C‘“’“"’“‘B’}X 100 , o . z

290% Geometric Genﬁdmee Interval using In-transformed data,

SUMMARY OF RESULTS OF ADDITIONAL ANALYSES
BASELINE UNCORRECTED DATA OF CORTISOL
N=22

' Pharmcokinetcparamstrs

~ Test (Cosyntropin (A)) Reference (Cortrosyn (B))
Parameters Measn = SD CV(®%)} | Mean = 8D CV (%)
Cit aia (ng/mL) 21507 * 2635 1225 | 21476 = 2906 . 13.53
Cotromin (ng/mL) 25026 + 3225 1289 | 24708 £ 33.12 13.40
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Cosyntropin (A) vs Cortrosyn (B)

S

':%%,Gﬁmmenﬁ;c;ﬁ 1 97.22% 10 10371 % | 9824%1010470% | e
Intra-Subject CV 620% |~ 610% |

! Calenlated using lensi-squeres mezns according to the formula: {9279 () - oo B3 ¢ 160
*90% Geometric Confidence Interval using In-transformed data

L ‘ Baﬁe:line_t}morreéteé ’Bata of Cortisol -
‘ Mean Concentration - Time Profile Covatrontn.
- . —a—osyniropin

Plasriia Cancentration (ngimLy

50+
. /!
R 4 e R b
GO0 058 100 LS00 200 230 . 160 3500 460 450 500 550 600
' Timie (k) ' '
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Baselme Uneamcteﬁnataof Cortzsol
: Lii (Mean Concentratmn} Time Proﬁle 5
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Safety:

A total of 24 post-dose adverse events occurred during the study. Of these adverse events
8 were judgéd to be unrelated to the study medication, resulting in a total of 16
potentially related adverse events. The number of potentially related adverse events
experienced per treatment group is as follows: 9 adverse events following administration
of treatment A and 4 adverse events following administration of treatment B. The
remaining 3 adverse events were associated with clinically significant post-study
laboratory tests and abnormal vital signs measurements and could not be assigned to a
treatment group (date and time of onset is not known). No serious or significant adverse
events were reported during this study. Upon conclusion of the clinical portion of the
study, the results from the post-study laboratory tests and vital signs measurements
confirmed the absence of significant changes in the subjects' state of health.

Conclusion:
Safety:. .

" Both formulatlons were well tolerated w1th 1o major 31de effects and no relevant

differences in safety profiles were observed between the preparations, particularly with
respect to the number and pattern of adverse events.

Pharmacodynamics:

Based on these results, it can be concluded that the cortisol response was comparable
between the test cosyntropin (Treatment A) and the reference Cortrosyn (Treatment B)
following 0.25 mg intravenous dose under fasting conditions when using the measures
stated in the product monograph (i.e. C30min and C60 min). Moreover, the
bioequivalence criteria set in the protocol were also met when excluding the non
responding subject.
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S

— ) Office of Clinical Pharmacology New Drug Appltcatton Filing and Revzew Form

General Itz{ommon About the Submission
___Information . . Information
NDA Number ' 22028 - ‘ Brand Name N/A
OCPB Division (I, II; 0 | DPEII Generic. Name Cosyntropin injection
Medical Division HFD-510 Drug-Class peptide
OCPB Reviewer Xiaoxiong (Jim) Wei Indication(s) Diagnosis of adrenal
. insufficiency
OCPB Team Leader Hae-Young Ahn Dosage Foim solution
_ Strength 0.25 mg/ml
Date of Submission’ 02-06-2006 Route of Administration SC
Estimated Due Date of OCPB 10-15-2006 Sponsor Sandoz
Review
PDUFA Due Date 4 12-06-2006 Priority Classification S1
Division Due Date 11-01-2006
Clin, Pharm. and Biopharm. Information
“X” if Number of Number of Critical Comunents If any
included at studies studies
filing submitted reviewed
STUDY TYPE '
Table of Contents present and X
sufficient to locate reports, tables, data,
ete.
Tabular Listing of Al Human Studies X
HPK Summary X
Labeling - X
Reference Bioanalytical and Analytlcal X
Methods
I._Clinical Pharmacelogy
Mass balance:
Isozyme characterization:
_Blood/plasma ratio:
Plasma protein binding:
Pharmacokinetics (e.g., Phase I) -
Healthy Volunteers-
single dose: X 1
multiple dose:
Patients-
single dose:
multiple dose:
Dose proportionality - '
fasting / hon-fasting single dose:
fasting / non-fasting multiple dose:
Drug-drug interaction studies -
In-vivo effects on primary drug:
In-vivo effects of primary drug: ’
In-vitro:
Subpopulation studies -
ethnicity:

ENDA22-028-Cosyntropin injection-Filing-020606.doc



. gender:

R T ) pediatrics:

- geriatrics: - ‘ H
renal impairment: ) ’

. hepatib impairment:
PD: -

Phase 2:

Phase 3:

PK/PD:

_Phase 1 and/or 2, proof of concept:

Phase 3 clinical trial:

Population Analyses -

Data rich:

Data sparse:

I1. Biopharmaceutics

Absolute bioavailability:

Relative bioavailability -
’ solution as reference:

alternate formulation as reference:

Bioequivalence studies - .

traditional design; single / multi dose: X

replicate design; single / multi dose:

Food-drug interaction studies:

Dissolution:

(IVIVC):

Bio-wavier request based on BCS

BCS class

HI. Other CPB Studies

Genotype/phenotype studies:

Chronopharmacokinetics

Pediatric development plan

Literature References
Total Number of Studies ) 1
__Filability and OBR comments
“X” if yes : Comunents
Application filable? Yes
Comunents sent to firm? o " Neo
Submission:

Sandoz Canada Inc. is seeking approval of Cosyntropin injection 0.25 mg/mL, aqueous
formulation, based on the listed drug product, Amphastar’s Cortrosyn™ for Injection 0.25 mg
(lyophilized powder), which is identified in the Orange Book, "Approved Drug Products with
Therapeutic Equivalence Evaluations" (NDA 16-750, CORTROSYNT™™),

ENDA22-028-Cosyntropin injection-Filing-020606.doc



. CORTROSYNTM contams cosyntropln as the active mgredlent and isa sterlle lyophlhzed
powder for mjectlon solely for admmlstratlon by mtramuscular and mtravenous mjectlon

‘ _ Sandoz 505(b)(2) NDA product Cosyntropm Injectlon 0.25 mg/mL has the same actlve v

_ingredient in the same concentration and strength as the RLD with the exception of mgredlents added
to- — . Sandoz Cosyntropin Injection 0 25mg/mL is formulated asa sterlle

_ aqueous solution v N

- Product ) Route of Administration ‘Dosage . ' Form
"I RLD : Intramuscular - . - 025 mg : '0.25 mg lyophilized powder
Cortrosyn™ for injection Intravenous ' o to be reconstituted with 1
L : : | mL 0.9 % NaCL"
- Sandoz - Intravenous S 025 mg : 0.25 mg/mL aqueous
Cosyntropin Injection ' ' . " | solution

» - Sandoz requests a therapeutlcally equlvalent ratmg and TE code to the RLD (CORTROS YN ‘M),
upon approval of this application.

In order to demonstrate the bloequlvalence between Sandoz Cosyntropln and the reference drug |

Cortrosin™, the sponsor conducted a BE study in 24 healthy subjects using PD parameters for cortisol
as the primary markers. The sponsor used baseline corrected analysis as the primary method and
baseline uncorrected analysxs as a supportive method. The pharmacokmetlc parameters were not
analyzed. : :

The assaﬁt validation, QC study and PD datasets are submiitted for review. -

APPEARS THIS WAY
ON ORIGINAL
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