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‘NDA 22-028/001 .

Executive Summary "~

s '{,Pharmacology recommends condltlonal approval of this drug for proposed srngle_
TlTA use. : S . . _ R

B. Recommendatlon for Noncllmcal Studres :
.. The preclinical studies are not required for this drug produot since the reference .
- listed drug.(RLD) cortrosyn has been marketed since 1970 under NDA 16-750 in
- a lyophilized powder form. No animal studies were required for previously ’
approved cortrosyn also, because it is a synthetic form of beta 1-24 corticotropin
* present in the natural product. No carcinogenicity, mutagenicity, impairment of -

fertility, or repro-tox studies have been conducted with this drug under currentor

- previous NDA. However sponsor did not fully qualify the impurities produced
_during the manufacturing and storage of their drug substance/product when they
initially submitted this application on 2/3/06. In the current application they have.
provided the supporting data oh impurities for chemistry deficiencies and one ,
noh-GLP acute preclinical study in mice. The submitted non-GLP acute study is -
adequate for proposed single use. However, the multiple use marketing would
require testing of impurities in a standard toxicity study as per ICH Q3A.

C. Recommendatron ‘on Labelmg Labehng in general is acceptable however
minor changes. have been made. Following labeling changes are. recommended

as previously. suggested in the revrew of the |n|t|a| apphcatron (SIgned off in DFS o R

“~on 10/3/2006) :-

1. Pregnancy Sponsor’s proposed Iabelmg on pregnancy

Pregnancy Category C. Anlmal reproductlon studies have not been conducted wrth
‘cosyntropin injection, it is also not known whether cosyntropin injection can cause
" fetal.harm when administered to a pregnant woman or can affect reproduction

capacity. Cosyntropin lnjectlon should be glven toa pregnant woman only if clearly
needed : : .

. Rewewefs recommended changes s
: Pregnancy Category C. ~Safety in pregnant women has not been establlshed
~ There are no adequ ate and well controlled studies of cosyntropin in pregnant

- women. Cosyntropin sh ould be used during pregnancy only if the potentlal benef/t
justifies the potential risk to the fetuss.

2. Nursing Mothers: Sponsor’s proposed labeling on nursing mothers

it is not known whether this drug is excreted in human milk. Because many drugs
are excreted in human milk, caution should be exercised when cosyntropin injection
is administered to a nursing woman.

Reviewer's recommended changes:
It is not known whether cosyntropin is exérete d into milk. Because many drugs are
excreted in human milk and because of the potential for serious adver se reactions in



IDA 22-028/001

Il Summary‘of Noncllmcal Fmdmgs

ursing infants from cosyntropin, cautlon should be exerc:sed when cosyntropln i
injection is admmlstered to a nursmg woman G SO :

~A. . Brief Review of Nonclmlcal studles

- hormone (ACTH) Tetracosact:de or a'* corticotropin is currently a marketed -
. drug in USA since 1970 as a sterile Iyophlhzed powder for iv and im use (as
‘cortrosyn (NDA' 16-750). ~ This application is a 505 b(2) which relies on the .
. previous studies on cortrosyn The current product differs from the marketed
cortosyn (NDA 16-750) in that it does not require | ——————. The current
product is an aqueous solution which could be used for iv admlmstratlon

- J in the drug substance, which is adequate for: proposed
smgle use lndlcatlon only. However, the multiple use marketing would requnre
testmg of |mpur|t|es ina standard toxtcuty study as per ICH Q3A

| B.. Pharmacologlc act:vuty Co ,
-Cosyntropin is a'synthetic form of beta 1-24 corticotropln present in the natural -

Tetracosactnde (or o™ cortlcotropln) isa synthetlc subumt of adrenocortlcotroplc o

Sponsor has submitted one acute non-GLP study in mice to qualify the impurity

product. ltis an open polypeptlde chain containing the first 24 of the 39 amino -

acids of natural ACTH. A 0.25 mg dose of cosyntropin stimulates adrenal -
_cortex to produce maximal secretion of 17-OH-corticosteroids, 1 7-ketosteronds
and/or 17-ketogenic steroids. This dose stimulates the adrenal ‘cortex to the =
same extent as 25 units of. natural ACTH ' : :

C. Nonclmlcal safety issues relevant to chmcal use ’ o
The impurity in the drug substance has been qualified for acute one time use

" only. Note that the multiple use marketing of this drug would require testing of -
impurities in a standard toxicity study as per ICH Q3A. There are no other non-
clinical safety issues relevant to the clinical use with the current drug product. =

Y
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" NDA number: NDA 22-028 -
B Revuew Number 2 .

Drug

- NDA 220281001

2 6 PHARMACOLOGY/T

’.'2.6 1 lNTRODUCTlON AND DRUG HISTORY |

.Sequence numberldateltype of submlssmn 8/20/2007 ‘one volume Orlglnal o
_ -application was submitted on 2/3/2006. ltis a 505(b)(2) appllcatlon The prev:ous NDA

(NDA 16—750) of this drug was approved in 1970.

'Informatlon to sponsor:Yes () No (X)

' Sponsor: Sandoz Inc., Broomfield, Colarado. = - oo 0@

Manufacturer for’dru'g_substancé:‘ - __m — o

~ Reviewer name: Andra Antonipillai, Ph.D. . Pharmacology. Reviewer.
- Division: Division of Metabolism and Endocrinology Products (DMEP)
" Review completlon date: 1/1 5/2008 - '

Trade name: Cosyntropln intravenous lnjectlon 025 mg/ml :
_ Generic name (list alphabetically): Alpha (sup 1-24)-corticotropin, cosyntropln . L
. Code name: Tetracosactide, tetracosactln -synacthene. . . . U S
- ‘Chemical Name: I
H-L-Seryt—L-Tyrosyl—a-Seryi-L-Meth«onyt-L-Giatamyl-L—Histidy!-%.-Phenyiafani!~L~Arginyl-L—Trypwphy(-L- S - Y A
Glycyki-Lysyl-L-Prolyl-L- Vaiyl-L-Glycyt—L-Lysyl-LoLysyI-bArgmy}-L Argmyf-L-Prolyl-b\lalyl-bl.ysyl—b : // .
Valyl-L-Tyrosyl-L—Pr&OH . )
Primary sequence in ihiree lefier code: -
Ser-Tyr-Ser-Met- Glu—His«Phe-Arg-Trp—Giy-i_ys-Pro Vaf-Gly-Lys—Lys-Arg-Arg-Pro -Val-Lys-Val-Tyr-Pro
Primary sequefice in one fetter code:

_ S-Y~S-M—E~H-F-R«W—G—K-PN-G«-K‘R-R-?—V-K-V‘Y-P

_CAS Reglstry Number 16960-1 6-0
~ Molecular form ulalmolecular welght C1136H210N3N40031/2933
Structure:



P
L

'NDA 22-028/001

Relevant INDs/NDAS/DMFs: NDA_16f750 (¢osyntropih), IND 69,720. DMF number

o ————t

| Drug class Peptide hormone. Cosyntropm (Tetracosactlde) isa synthetuc subumt of

adrenocortlcotroplc hormone (ACTH)

Intended clinical population: The drug is mtended for use as-a diagnostic agent in the
screemng of patients presumed to have adrenocortlcal msuff' C|ency : :

Clmlcal formulatlon The formulatlon contalnlng the actlve drug and mactlve exc:plents
is shown below

“Components T " Quantity per unit Percentage - .

Telracosactive S . 025mg T oms% - | ’ : R
Trifydrated Sodium Acetate - _ . 082mg - ~0082%. o ‘ o ' s
Sodium Chloride. : L ' 6.4 mg 0.84%
| Mannitol - o . 10mg ) '1,0%

Glacial Acetic Acid img 0.1%

: - bia)

Water for Injection -~ . o qs.to{mL ! LT Ty

Route of administration: Intravenous (iv).

Disclaimer: Tabular and graphical.information is from sponsor’s submission unless
stated otherwise

Studies reviewed within this submission: This NDA application was originally
submitted on 2/3/06. Sponsor was sent an approvable letter on 12/6/06 with a list of
chemistry deficiencies. This is because the sponsor had not fully qualified the impurities.
Therefore in the current application (8/20/07) sponsor has provided a complete response
to the chemistry deficiencies as welI as one acute toxicity study in mice to qualify the



rmpurltres and degradatlon products ‘which i is rewewed Note that srnce thisis a
+505(b)(2) application, studies on the referencetrsted drug (RLD) were prevrously
o ""rewewed under NDA 16-750 and IND 69, 720 '“

i Studles not revrewed wrthln thrs submlssmn None O

NDA 22028/001 G

2.6.1 INTRODUCTION-)AND DRUG HISTORY

Cosyntropm (Tetracosactlde or g% cortlcotropln) isa synthetlc subunit of

- ‘adrenocorticotropic hormone (ACTH). It is an.open polypeptrde chain containing the
- first. 24 of the 39 amino acids of natural ACTH. Cosyntropin is intended for use as a-
- diagnostic agent in the screemng of patients presumed to have adrenocortlcal '

msuff crency

The adrenal msufﬁcienCy isa dys‘fdnction which can be present at one or more sites in -
the hypothalamic pituitary axis (HPA).. Administration of ACTH results in a rise in

- plasma corticosteroid concentration which is an.index of the functional reserve of the
- adrenal cortex. Cortrosyn/Cosyntropin injections exhibit the full corticosteroidogenic -
. activity of natural ACTH. The biological activity of ACTH resides in the N-terminal

“portion of the molecule and the 1-20 amino acids residue. is the minimal sequence

retaining full activity. Synthetic ACTH containing 1-24 amino acids has very little
immunological activity. . The greatest degree of antrgemcrty resides in the C-terminal -
portion of natural 39-amino acid molecule and 22-39 amino acid residues exhibit the
greatest degree of antigenicity. - The synthetic polypeptides containing 1-19 or fewer -

~amino acids have no detectable immunologic activity. In contrast those contalnlng 1-26,

1-24, 1-23 amino acids have very little immunologic, although full biologic activity. ~ The
patients presenting with symptoms suggestive of adrenal insufficiency are evaluated to
determine whether cortisol production is adequate. Tests that are routinely used for this

' -purposeiinclude the Cortrosyn stimulation test, the insulin tolérance test, the

metyrapone test, and serum cortisol levels. The cortrosyn stimulation test is however-
the standard. diagnostic test for adrenal insufficiency. Followmg diagnosis of adrenal

. insufficiency the next step is localizing the defect, whrch is usually accompllshed by

drawing a plasma ACTH level. In some cases; a prolonged ACTH infusion or

’ comcotrophln-releasmg hormone (CRH) test may be used to estabhsh whether the

defect is located centrally or at the adrenal glands.
2.6.2 PHARMACOLOGY

A 0.25 mg dose of cosyntropin stimulates the adrenal cortex to produce maximal
secretion of 17-OH-corticosteroids, 17-ketosteroids and/or 17-ketogenic steroids. This
dose stimulates the adrenal cortex to the same extent as 25 units of natural ACTH.
Cosyntropin administered intravenously, is intended for use as a diagnostic agent for
adrenocortical insufficiency.




; Cortrosyn mjectlon (from Amphastar Pharmaceutical, Inc., NDA 16-750) and the other rs‘ .
'Synacthene (European product from Novartis). Cortrosyn is currently a marketed drug

w Background for the cu rrent su bm|sswn and Safety evaluatlon

The current drug (cosyntropln) is developed based on two ex1st|ng products oneis i

in USA since 1970 as a sterile lyophilized powder. . The marketed cortrosyn vial contams

025 mg of the drug (cortrosyn) which needs to be reconstituted with 1 ml of 0.9% o
* sodium chloride and is marketed for intravenous or intramuscular (IM) use. Cortrosyn is

used by the current sponsor as the reference listed drug (RLD) The European product

. Synacthene-is not a powder but an m;ectable squtlon

B ) This apphcatlon was mltlally submltted on 2/3/06. Pharmacologyltoxncology completed
- the review of this application and recommended for approval (see the review sugned off .

in DFS on 10/3/2006)

However after |t was signed off in DFS, the chemistry revuewer had notified the
pharmacology/toxicology discipline that the sponsor had misled us and impurities in the
drug substance/ product were not fully qualified. The pharmacology/toxicology ™
evaluation of impurities was not possible before, since the sponsor did not provide any

'_data and had indicted that aII lmpurltres were below their limit of quantltatlon

v

o Sponsor was sent an approvable letter on 12/6/06 with a list- of chemlstry defi C|enC|es
~ see part of the Ietter below (under point 2 in deficiencies, second sentence). :

2. Inorder to determine an acceptable expiration datmg pened, a complete charactenzaﬁon sumy
report on the impurities and degradation products must be provided, and adequate controls of
impurities and degradation products must be part of the drug substancé and drug product

. specifications. Please include the following in the characterzzatxon study report on the
impurities and degradation products:

¢ A summary of the actual and potential mpunhes and degradation products most kaeiy to atise
durms the manufacture and storage of the drug substance and drug product; a complete
summary of laboratory studies conducted to defect imnpurities and degradation products in the
drug substance and drug product, and cross-references to supporting safety data (nonclinical
and/or clinical data with the associated lot or batch nwnbers) as part of your 3usnﬁcatxon ofthe -
posed hmxts on impuities and degradatien products T

.The spons‘or has now re‘submltted this NDA (8/20/07) with ahco"mplet'e response to t'h'e:' .

listed chemistry deficiencies. They have provided one pre-clinical acute toxicity study in
mice to support the impurities and degradation products.

In the above submission (8/20/07), the sponsor identified a new impurity which is b
witha _ ———_ _—— i'he sponsor states that the drug product has {4)
|mpur|ty of - ———— (n tetracosactide at the level of ——.. Sponsor further

states that ‘as there is no standard for this impurity, this impurity is ldentlf ed by its

relative retention time of around © ————— ), the structure of the impurity is shown

below:



This. rmpunty was |dent|f ed. by the drug substance supplrer durrng the stablhty studles at

‘ '_ month-13 under refrigerated conditions (at

~and *—,. Note that this level of impurity
- censtaai up to time 86 month. P!ease ‘note th;s ;mpunty is found at

levals of / Yo (kat TC0401), /,a {lot TCGSG‘2} and — {lot TCO501) in -
the drug substance and.’— 4 {lot- 12&05@3-F). f—— (1360504~F} and
- , {lot:1350504-Fy in' the drug product,

ln order to qualify thrs rmpurrty the druq substance supplrer performed an abnormal :
toxicity test-of a sample contalnrng - rmpurrty

In'this study, five mice. (werghmg 17—18 g) were m;ected lntravenously (IV) with 10. 26
- mg/kg of the drug (dissolved in water injected over a period of 15-30 seconds) which
- _contained — mg of impurity (or —— |mpurrty) Mice were observed for 48 hoursfor -~ - . -
: .mortahty and anomalous behavror ‘ : ‘

Cltis present at levels between —

Studyéaseandhwaaf:equivaience _ o
Organism TSample Dose ::—— impurity Dose
Study Mice T 1026 mghkg == »
{approx. 20 g weight) - | (0.21 mg) - / I
Human Equivalent | 1026 mg/kg - DR S
(approx. 60 kg weight). . | (615.6 mg) B

' "With a proposed speciﬁcaﬂon of —— impurity eve! Intake Would be:

Max. Daily Dose . — . Impurity Dose
1img ‘ ~ng

The study description is provided below:

b(4) |

b

by
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.6.9. LENEINEY TOXICITY
e B
g t venws!yintoeadw%heakhymice.wetghiag 17glo22g,the
. -quantity of the substance to be examined prescribed inthe monograph, dissotved
: mnsmtotmmmmmgmofasgﬂmmnmm S
_ggg_f_ig__g.!n}ecmmsoluﬁonoverapeﬁcdoﬁsstoaos, urﬂessoﬁwwise
prescribed.
Thesubs:anaepassesthetestifnonectmemicedtewiﬁmzéhorwmnswh
time as is specified in the individual monograph. If more than one animal diesthe
- preparation fails the test. If one of the animals dies, rapeat the fest. The
substanoepassesthetesttfmﬁﬁteanknaismmmndgroupwewimia '
thetsneintewalsneoiﬁed §

“Results: Sponsor states that no mice dled and no signs of toxrcrty or anomalous _

. behavior was observed, no data were provided. On 10/16/07, we requested the study
_ report for the above abnormal toxicity study, the sponsor provided the report by e-mail
~ on the same day, however no additional data were provided in the results section. -

-Additionally, sponsor states that the drug product was found to be sensitive to
degradation by oxidation, thermal and base treatments but because that these
“conditions are considered extreme, it is unhkely that these lmpurltles wrll arise under
normal storage conditions. :

Overall conclusions and recommendations -~~~ -~ . oo

Sponsor has conducted an acute toxicity study in mice with the sample containing ‘% . b@) g
‘impurity to qualify the. impurities, however it is a poorly conducted study and only i, /
mortality data were provided. Note that all animals survived the above admlmstered

~ level of impurity.

- The qualification of imp urltles generally requires in vitro genotox:crty testing aswellas 2
" to 4 week bridging toxicology study in one species (as per ICH Q3A and ICH Q3B)
unless the //terature can be prowded to adequate/y support sa fety ‘

Cosyntropin is intended for use as a diagnostic agent in the screemng of patr’ents' o
presumed to have adrenocortical insufficiency. The drug will be-administered -
intravenously for one time use only. So acute toxicity study conducted in mice to quahfy
the new impurity identified can be acceptable. However, it is a poorly conducted study
and only mortality was observed in animals. Sponsor did not provide us with the

complete data. It is unknown if this was a GLP study and as stated earlier, these and
other details were missing. Y oo
Since the drug impurity is a product, the further genotox testing may ‘
not be warranted.

No bridging toxicity studies were required for this new formulation in the initial
application, as sponsor had stated that there was a similar impurity profile as the
reference listed drug (RLD cortrosyn, NDA 16-750).

- 10



- than just mortalrty examinations (i.e. standard toxicity studies). -

- NDA 22-028/001. -

vThe sponsor is proposmg 0 25 mg dose of the current drug for iv rnjectlon Currently the
‘recommended dose of approved cortrosyn is up 0.25 mg iv or im administration in the ::.
Iabel Therefore the doses of the current drug are the same as the approved drug

, Thrs drug is for one trme uSe only as mdrcted ”ea'rlrer‘ Cosyntropin is to be admmistered
as a single 1ml intravenous dose of a 0.25mg/mL solution (i.e. 0.250 mg). It will be used
for the diagnostic testing. -Previous reference listed drug-(currently marketed) has no

- impurity profile (i.e they did not identify any impurities) but has higher levels of impurities
than the current drug product, so the current drug appears to be a better product in

“terms of total impurities present then the approved one. However ——em———m——
(an impurity here)'is not identified in the currently marketed product. In the initial NDA,
the drug had total impurities of “=.6 and now these have been reduced to up to "™

Note that although sponsor states that the |mpur|ty was pr_esent in the drug substance

 between — and — /4, but when six lots of the drug substance and drug product were -
analyzed this impurity was found between *

T inthe drug product (page 9).

This, drug is for single dlagnostrc use, therefore condltlonal approval of this apphcatlon is

recommended for smgle use only (pending labeling changes). The multiple use
- marketing will require results from impurity testing (qualifi catlon) that will involve more
is a dietary ~

supplement and likely undergoes: —— . Toxicity fi ndlngs as’

require significantly higher exposures than will be achteved in an acute study ‘There are o : o

no data available on the toxicity prof ile of '

~% in the drug substance and -

bia;

by

b

- Labeling - Revrew The labeling is in general acceptable In the prévroUs approved‘ ’

cortrosyn label (not found in the PDR, but copy provided by the sponsor), there were no
labeling sections on carcinogenicity, pregnancy or in nursing mothers.  However,
following minor revisions in the ‘pregnancy’ and ‘nursing mothers’ section of the label are
recommended as mdrcated in the rmtral appllcatlon srgned offin DFS on 10/3/06.

Followmg is sponsor’s suggested label

o
L

11

by
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lec datio ,.The conditional. approval of thrs applrcatlon‘ is. recommended for
ingle Us only (pendlng labeling changes) as the identified impurity ( -
m the drug substance was not qualn" ied i m a standard toxmlty study

-The: multrple use’ marketmg w1|l requ:re results from |mpur|ty testlng, ie qualrf catlon of o
- the drug substance impurity / — — _in‘a standard toxicity study, and not (
just mortality examinations. Sponsor needs to quahfy any novel excipients/i mpurltles 4}
present in the final marketed formulation above the qualification thresholds as per ICH
Q3A. These studies would include a 2-4 week toxicity study in one species unless -
' Ilterature can. be provided to adequat ely support safety of these excrprentsf mpurltles
. . {

Signiatures (optional):

Reviewer Signature:

Supervisor Signature
‘Concurrence Yes - No

cc: ~ IND Arch
HFD-510ldawsbruno/anton|p|lla|/|ubas/weber
- Review code: AP
File name: nda22028/001 (cosyntropm)

: .,

13



This isa representatlon of an electromc record that was signed eleét‘ronicai‘ly and
thls page is the mamfestatlon of the : i

Indra Anton1p111a1

1/16/2008 11:58:00 AM

PHARMACOLOGIST

. The conditional approval of this appllcatlon is recommended for
“single use only, as the identified impurity in

‘the drug substance was not fully quallfled in -~ .

a standard toxicity study. ' o .

. The pharmacology recommends condltlonal approval of this drug for
proposed single use only o SR

Karen’DaviS'Bruno
1/16/2008 12:06:04 PM
PHARMACOLOGIST ’
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1 Recommendatrons

o Efxe'cutive”Slummary e

A Recommendatlon on approvabrllty S -
Pharmacology recommends approval of thls drug for proposed lndlcatlons

. Recommendatlon for Nonclinical Studles '

The preclinical studies are not required for this drug product, since the reference
listed drug (RLD) cortrosyn has been marketed since 1970 under NDA 16-750 in
a lyophilized powder form. No animal studies were required for previously A
-approved cortrosyn also, because it is a synthetic form of beta 1-24 corticotropin
present in the natural product. No carcinogenicity, mutagenicity, impairment of
fertility, or repro-tox studies have been conducted with this drug under current or
previous NDA. Since the RLD (NDA 16-750) was approved in 1970, no further
pre-clinical studies are requrred

C. Recommendation on Labeling: Labeling is in general acceptable, however
minor changes have been made. No new pharmacology/toxicity studies have *
been submitted in the current NDA. Followmg labeling changes are -
recommended:

1. Pregnancy Sponsor’s proposed Iabelmg on pregnancy

-2 Nurein_g_ M_others: Sponso‘r’s proposed l_a'beling'on nursing mothers

‘w

blg)



ll Summary of Nonclmlcal Fmdmgs ..... SHEERES

“A.Brief Review of Noncllmcal studles , - o

- . Tetracosactide (or a‘ 24 corticotropin) is a synthetic subunlt of adrenocortlcotroplc
ihormone (ACTH) - Tetracosactide or a"* corticotropin is currently a marketed
drug in USA since 1970 as a sterile lyophilized powder for iv and im use (as -
cortrosyn (NDA 16-750). This application is a 505 b(2) which relies on the
_previous studies on cortrosyn. The current product differs from the marketed
cortosyn (NDA 16-750) in that it does not require ————————The current
product is an aqueous solutlon whlch could be used fori iv admmlstratlon

B. Pharmacologlc actlwty
- Cosyntropin is a synthetic form of beta 1-24 corticotropin present in the natural

product. It is an open polypeptide chain containing the first 24 of the 39 amino

acids of natural ACTH. A 0.25 mg dose of cosyntropin stimulates adrenal
cortex to produce maximal secretion of 17-OH-corticosteroids, 17-ketosteroids
and/or 17-ketogenic steroids. This dose stimulates the adrenal cortex to the

. same extent as 25 units of natural ACTH.

C. Nonclinical safety issues relevant to clinical use ,
There are no new non-clinical safety issues relevant to the clinical use with the
current drug product.

APPEARS THIS WAY
ON ORIGINAL

0(4)
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NDA ?25928'/'«30@1 i

2 6 PHARMACOLOGY/'FOXICOLOGYREVIEW R

: 2.6.1 . INTRODUCTION AND DRUG HISTORY ’

" 'NDA number: NDA 22-028
‘ Rewew Number 1 :

Sequence numberldateltype of submlsswn 2/3/2006 (onglnal application), 3/13/06

(pharmacology/toxucuty literature reports, 1 volume). Itis a'505(b)(2) appllcatlon The

previous NDA (NDA 16 -750) of this drug was approved in 1970.

Informatlon to sponsor: Yes () No (X)

V -Sponsor: Sandoz Inc., Broomfield, Colarado.

Manufacturer for drug - substance:

| Reviewer name: Indra Antomplllal Ph.D. Pharmacology Revnewer
Division: Division of Metabolism and Endocrinology Products (DMEP).

Revuew completion date: 10/3/2006

Trade name: Cosyntropin intravenous injection, 0. 25 mg/ml. -

Generic name (list alphabetically): Alpha (sup 1- 24)—cort|cotrop|n cosyntropm '

Code name: Tetracosactide, tetracosactin, synacthene.
Chemical Name:
H-L-Seryl-L-Tyrosyh-L-Seryl-L-Methionyl- L—Glutamy!-L—Hisﬁdyi-L—Phenyfafanﬁ-L-Arginyl-L -Tryptophyk-L-
Glycyl-L-Lysyh-l-Prolyl-L-Valyl-L-Glycyl-L-LysykL-Lysyi-L-Arginy-L- Arginyl-L~Prolyl L Valyl~L~Lysyi-L- :
Valyl-L-TyrosykL-Pro-OH: .
Primary sequence in three letter code:
Ser—Tyr-Ser»Met—Giu-Hls-Phe~Arg~Trp-Gly~Lys'Pro—Vat-ny~Lys-Lys—Arg-Arg-Pm-Val—Lys—Va!—Tyr-Pro
, anary sequence i one letter cade:

S-Y-S~M-E-H-F-R«W—G~K—P~V~G»K—K-R—R—P~V~K—V-Y-P

- CAS Reglstry Number: 16960-16-0
Molecular form ulalmolecular welght C1136H210N3N40031/2933

Structure:
. :uiq( TP
; ~CC
i *i? v
Zp{p%\f - Qe
-0 Ve
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NDA22:0280000

——

" Relevant mnsmbAs/bMFg; NDA '1'6-750 (cosyhtrdpjn),'_IND'69,7zo‘.'DMF','nunibe,r'

Drug class Peptlde hormone Cosyntropm (T etracosacttde) is a synthetlc subunlt of
adrenocortlcotroplc hormone (ACTH). - =

_ Intended clmlcal populatlon: The drug is intended for use.as a diagnostic agént in the
screening of patients presumed to have adrenocortical insufficiency

Clinical formulation: The formulation containing the active drug and inactive excipients
is shown below.

' Components Quantity per unit - Percentage
Tetracosaclide " 025mg 0025%
Trifydrated Sodium Acetate 0.82 mg 0.082% -
Sodium Chioride 64 mg 0.64%
Mannitol 10mg 1.0% b )
Glacial Acetic Acid 1 mg 0.1% (4) '
Water for injection T gstolmi -
Total _,', —

Rouieof administraﬁon' lntrévenous (iv).

_Dlsclalmer Tabular and graphlcal information is from sponsor’s submission unless
stated otherwise

Studies reviewed within this submission: Studies were previously reviewed under
. NDA 16-750 and IND 69,720. The safety of current drug formulation is reviewed.

Studies not reviewed within this submission: None

2.6.1 INTRODUCTION AND DRUG HISTORY

‘Cosyntropin (Tetracosactide or a™#* corticotropin) is a synthetic subunit of
adrenocorticotropic hormone (ACTH). It is an open polypeptide chain containing the
first 24 of the 39 amino acids of natural ACTH. Cosyntropin is intended for use as a
diagnostic agent in the screening of patients presumed to have adrenocortical
insufficiency.

The adrenal insufficiency is a dysfunction which can be present at one or more sites in
the hypothalamic pituitary axis (HPA). Administration of ACTH results in a rise in
plasma corticosteroid concentration which is an index of the functional reserve of the

‘ »



onzomon

L adrenal cortex Cortrosyn/Cosyntropln mjectlons exhlblt the full corﬂcostere)tdogemc

~activity of natural ACTH. * The biological activity of ACTH resides in the N-terminal

portion of the molecule and the 1-20 amino acids residue is the minimal sequence

- retaining full activity. - - Synthetic ACTH containing 1-24 amino acids has very little ,
e |mmunolog|cal act|v1ty The:greatest degree of antigenicity resides in the C-terminal
portion of natural 39-amino acid molecule and 22-39 amino acid residues exhibit the .
greatest degree of antigenicity. The synthetic polypeptides containing 1-19 or. fewer
amino acids have no detectable immunologic activity. “In contrast those containing 1-26,

-1-24, 1-23 amino acids have very little immunologic, although full biologic activity. The

patients presenting with symptoms suggestive of adrenal insufficiency are evaluated to

~ determine whether cortisol production is adequate. Tests that are routinely used for this

purpose include the Cortrosyn stimuiation test, the insulin tolerance test, the :
metyrapone test, and serum cortisol levels. The cortrosyn stimulation test is however

. -._the standard diagnastic test for adrenal insuffi iciency. Followmg diagnosis of adrenal

~ insufficiency the next step is localizing the defect, which is usually accomplished by
. drawing a plasma ACTH level. In some cases, a prolonged ACTH infusion or

- corticotrophin-releasing hormone (CRH) test may be used to establlsh whether the
defect is located centrally or at the adrenal glands.

- 2.6.2 PHARMACOLOGY

A 0.25 mg dose of cosyntropin stimulates the adrenal cortex to produce maximal
secretion of 17-OH-corticosteroids, 17-ketosteroids and/or 17-ketogenic steroids.” This
dose stimulates the adrenal cortex to the same extent as 25 units of natural ACTH.
Cosyntropin administered intravenously, is intended for use as a dlagnostlc agent for
adrenocortlcal lnsuft' cxency . :

: The safety evaluation

The current drug (cosyntropin) is developed based on two exnstmg products one is
Cortrosyn injection (from Amphastar Pharmaceutical, Inc., NDA 16-750) and the other is
vSynacthene (European product from Novartis). Cortrosyn is currently a marketed drug
in USA since 1970 as a sterile lyophilized powder. The marketed cortrosyn vial contains
~ 0.25 mg of the drug (cortrosyn) which needs to be reconstituted with 1 ml of 0.9%
sodium chloride and is marketed for intravenous or intramuscular (IM) use. Cortrosyn is
used by the current sponsor as the reference listed drug (RLD) . The European product
Synacthene is nota powder but an lnjectable solutlon

- Sponsor wanted to develop a ready to use version of Cortrosyn, therefore they have
used both Cortrosyn (powder) and synacthene (an injectable solution) as a basis to

16-750) in that it does not require  —————— | it is in an aqueous solution which could
be used for iv administration or infusion (but not for IM administration).

The sponsor states that they have used validated LC-MS/MS methods to quantify
identified and unidentified impurities in the active pharmaceutical ingredient (API) and
finished product. Following impurities have been described in cosyntropin AP! (Table 1)

2

Table 1. — . impurities are shown in cosyntropin AP!. b@)

develop a stable solution..The curient product.differs from the marketed cortrosyn (NDA ...

by



. NDA22:0280000

| e impurities ~=~ potentially be found st lsvals higher than # —/in the purified APL. (dentificationts
~ proposed for —:—’ ofthese impurities; the T T.pesk remaing an unknown 1 —  impurity. - -

o pmpey © . jongm . BRI ]

" The impurities are - _ — ,
- Sponsor states that since there is no reference material for

— s impurities (i.e. .), these are ‘ ,
treated as unidentified impurities. ~ is a known potential . , b(4)
degradation product of tetracosactide, this impurity has been limited to no more than

(NMT) -, based on the British Pharmacopia (BP) monograph for tetracosactide

injection. The individual impurities are limited to NMT ~, each. :

Table 2. The % Impurities of tetracosactide and corresponding proposed limits are
shown below '

| impunty | §mposed ﬁﬁét | &P fimit — .| BON Peptides bmit | _ _
S bl
However, the content and purity of the peptide in the API as well as in the finished drug /

product is similar to the RLD cortrosyn. The results also demonstrate similar impurity
profiles with respect to unidentified impurities in both their drug product (cosyntropin)
and in the RLD (cortrosyn).

Sponsor states that the impurities/drug product degradants in the RLD drug product
were as follows: ! _ b(4)

- Sponsor further states that in fact the known impurity, ~— — ... is higher . | @(4)
in the RLD then in the API of the Sandoz product. Also the byproduct represents only E
# o in Cosyntropin vs ‘™ in the RLD (cortrosyn) as stated below. : ,

- Resuits have shown that COSYNTROPIN (Tetracosactide Iniection) and Cortrosyn® samples, . . .. .
" Both contaln s v ———_______This by-product o ,
represents —o (COSYNTROPIN) and -~ (Cortrosyn®) of the parent Telracosactide peptide. In b(4)
addition. Cortrosyn® samples show evidence of g - ———

— —— This — by-product was not found in COSYNI KUFIN sampies.

b(4)

The Table below also shows that the two marketed drug product formulations have the
same active ingredient (Tetracosactide) as the current cosyntropin product formulation,
and also contain similar exciepients, with the exception of ingredients added to + .
in cosyntropin.




. NDA 22-028/000

. Cortrosyn® Synacthene® — | COSYNYROPIN

-] Eachmicontains: . | - Amphastar | . Novartis | Sandoz Canada inc.
Tetacosacide. © > 1. B2Smg - |.. - 025mg © 025mg
Glaclalaceticacid”. -~ ] . < ] . 145mg? - 1 . 1mg
" | Sodium acetate ~ | 051mg* (anhydrous) | 0.82mg (rihydrate) s R
Sodium chiofids 08%t T g88mg® - B4mg b‘4) I
Mannitol . : 10 mg - 10mg
B S — S——
l Water for injection ; gqs.1mi* t qs. 1ml t : gqs tml l

The excipients used in all three formulations conform to USP/NF monograph and are

commonly used in other pharmaceutical preparations. The pH of the cosyntropin is

adjusted to , which sponsor states is within the stability range fora - :
" solution contalnlng tetracosactlde while the pH of the re-cosnstituted cortrosyn is around h(4) .
—_ because this solution is mtended to be used immediately.

Therefore all the excipients used in the Sandoz formulation have been demonstrated to
be compatlble with the active pharmaceutical ingredient (AP1) Tetracosactide.

OVERALL CONCLUSIONS AND RECOMMENDATIONS

' > . Cosyntropin (Tetracosactide or a'2* corticotropin) is a synthetic subunit of |

adrenocorticotropic hormone (ACTH). It is an open polypeptide chain containing the
- first 24 of the 39 amino acids of natural ACTH. Its intended for use as a diagnostic
agent in the screening of patients presumed to have adrenocortical insufficiency.

Cortrosyn is currently a marketed drug in USA as a sterile lyophilized powder. The
‘marketed cortrosyn vial contains 0.25 mg of the drug (cortrosyn) which needs to be
reconstituted with 1 ml of 0.9% sodium chloride and is marketed for intravenous or
intramuscular (IM) use, this product ‘is used by the sponsor as the reference listed drug
(RLD)..-The current product cosyntropin differs from the marketed cortrosyn (NDA 16- : . b(4) :
750), because it does not require -
.Cosyntropin is in an ‘aqueous solution which could be used for |v .
adrhinistration or infusion (but not for intramuscular administration). ' B

Safety Evaluation: Supportive mformatlon for cosyntropin eXCIplents is prowded in the
current submussnon i e e s b e o gt e 2ot
The sponsor is proposing 0.25 mg dose of the current drug for iv injection. Currently the
recommended dose of approved cortrosyn is up 0.25 mg iv or im administration in the

label. Therefore the doses of the current drug are the same as the approved drug.

Labeling Review: The labeling is in general acceptable. In the previous approved
cortrosyn label (not found in the PDR, but copy provided by the sponsor), there were no
labeling sections on carcinogenicity, pregnancy or in nursing mothers.  However,

9



NDA22028/000

' -:follow1ng minor rewsmns |n the pregnancy and nursm" mothers’ s

= recommended:

Followmg is sponsofs suggested Iabel* Faar

R A Sponsor’s proposed labelmg on Carcmogenesls, Mutagenesls, Impanrment of B R
" Fertility . _ _ _ S =

‘This is acceptable by the reviewer

2. Sponsor’s proposed labeling on pregnancy

b(4)

Revuewer s-recommended- changes

Pregnancy ' ’

Pregnancy Category C Safety in pregnant women has not been estabhshed

. There are no adequate and well controlled studies of cosyntropin in pregnant
women. Cosyntropin.should be used during pregnancy only if the potentlal :
benefi t justifies the potential risk to the fetus. _ , /7

3. Sponser’s proposed labeling on nursing mothers

- b

" RéV '$irecomim
Nursing Mothers

It is not known whether cosyntropin is excreted into milk. Because many drugs
are excreted in human milk and because of the potential for serious adverse
reactions in nursing infants from cosyntropin, caution should be exercised when
cosyntropin injection is administered to a nursing woman.

d chianiges: "

10



approval»of thls apphcatlon is

cc: . 'IND Arch
' HFD-510 -
HFD-51 OldawsbrunolantonlplﬂaI/Iubas/weber
Review code: AP
~ File name: nda22028/000 (cosyntropin)

| APPEARS THIS WAY
. ONORIGINAL

11



.Indra Anton1p111a1

10/3/2006 08:02: 32 AM

PHARMACOLOGIST - o :
"From the pharm/tox p01nt of view this appllcatlon is
recommended for approval pending labeling changes.
This appllcatlon is. recommended for approval pending labeling changes_

Karen Davis-Bruno »
10/3/2006 09:00:24 AM
PHARMACOLOGIST



'NDA22-028fFilng . -

Slgned off in DFS on 4/4/2006 IR D

© ' 45Day Meetmg Checklist '
'NONCLINICAL PHARMACOLOGY/TOXICOLOGY

NDA 22028 This NDA is a 505(b)(2) application.

Submission date: 2/3/06
Sponsor: Sandoz Inc., Broomfield, CO.

Drug: Cosyntropin intravenous injection, 0.25 mg/m|

Introduction: Cosyntropm (Tetracosactide or a

adrenocorticotropic hormone (ACTH).

124 cortlcotropln) is a synthetic subunit of

It is an open polypeptide chain containing the

first 24 of the 39 amino acids of natural ACTH. Its intended for use as a diagnostic
- agent in the screening of patients presumed to have adrenocortical insuffi iciency.

ITEM: NDA 22-028

ES

NO

COMMENT

1) Does this section of the NDA appear
to be organized (according to 21 CFR
314 and current guidelines for format
and content) in a manner that would
allow a substantive review to be
completed‘?

Yes

-2) Is this section of the NDA indexed -
and paginated in a manner to enable a
timely and substantive review?

Yes

3) s this section of the NDA
sufﬁciently legible so that a substantive
review can be done? Has the data been
presented in an appropriate manner
(consider tables, graphs, complete

~ Istudy reports, inclusion of individual
animal data, appropriate data analysis,
etc)?

Yes

No new pharmv/tox data have been
provided. Sponsor refers to the
previously marketed cortrosyn injection
(NDA 16-750), and has provided brief
summary of pharmacology and some
published literature references. ’




» Eppropnate studies for this agent S e
- fincluding special studies/data requested e

g NDA 22-028/Filing_

Are all necessary and e

)

by the Division during pre-subm_rssron

L _:_commumcatrons/dlscussrons
" lcompleted -and submitted in this NDA‘?

Please itemize the critical studies
included and indicate any significant
studies that were omitted from the NDA
(genotox, reprotox, adequate duration

- of chronic tox, carcinogenicity)

g Have electromc f Ies of the
- or statrstlcal revrew? i
- .INo carcmogemmty or other prechnlcal

eurrent drug, since the reference listed

~ tthe current drug (cosyntropin) vs the

rcinogenicity studies been subm|tted

tudies have been conducted with the

drug (RLD) has been marketed since
1970 under NDA 16-750 in a lyophilized
powder form. No animal studies were
required for previously approved
cortrosyn because it is a synthetic form
of beta 1-24 corticotropin present in the
natural product.

This drug is also marketed as
Synacthen in Europe as an injectable
solution. The only difference between

previous marketed RLD cortrosyn is that
the current drug is in aqueous solution
(like the European synacthen) and does
not require __————(vs the USA
marketed one which is in a powder form
and requires ———

ITEM

YES

NO'

COMMENT

) Were the studies adequately
designed (ie., appropriate number of
@animals, adequate monitoring
consistent with the proposed clinical
use, state-of-the art protocols, etc.)?

No non-clinical studies have been
conducted under this NDA 22-028

b(4)



== the: toxrcology studies- (mcludrng the -
- impurity profiles); has the sponsor
learly.defined the drfferences and

justification for why such repetrtron
ould not be necessary)? '

ot ldentrcal to the formulatron used i in

. submitted reviewable supportlve data |
ie., adequate repeat studies using the |
marketed product and/or adequate -

: he current aqueous solutron form of

he drug (cosyntropin) is basically

. lsimilar to Cortrosyn, (the Iyophrlrzed
- jpowder form, NDA 16-750), except the

-+ feurrent drug does not need

o | Therefore the formulatlon
+ .fof the current drug is slightly different .

rom the RLD. .

“lin the pre-NDA meetlng, the current
ponsor (Sandoz on 9/22/04, under IND

169,720) had posed a following question
or us ‘Can the requirements to supply

. lnformatron on clinical, pharmacology _
and toxrcology supported by published
literature suffice for a 505(b)2

- @pplication’?. Our response was that

of the impurity profile. Novel impurities
or an impurity profile significantly
different from the reference product may
necessitate bridging toxicity studies’.

prowded
Sponsor states that both LC/MS

~ impurities in API and finished products
of cosyntropin and cortrosyn (RLD).
The results demonstrate that similar
limpurity profiles were observed with
respect to unidentified impurities, and in
fact the (a
. known potential degradatlon product) is
. fhigher in the RLD than in the API of the
Sandoz drug. Thus there is no added
risk in the current product vs the’
' |marketed products.

The chemist on this NDA has stated that
the impurity profiles of these 2 products
i.e marketed cortrosyn and the current
cosyntropin (NDA 22-028) are similar
but not the same. The impurity profiles
of 2 peptides made by different
manufacturing processes can
never be exactly the same. However,
the similarity of impurity profiles of these
2 products should be adequate to
support the filing of the new NDA as a
505(b)(2).

this is dependent upon the quantification|

However no brldglng studies have been

b(4)i"

h(4)

[

h(4,3

~ [methods were used to quantify the ~ R



'NDA 232‘f;02’$/Fi|'ing.J" .

: ) Does the route of admmtstratuon
{used in animal studies appear to be the
. lsame as the intended human exposure

~:froute? If not, has the sponsor submitted

upportive data and/or an adequate

- scientific rationale to justify the .~
. alternattve route?.

e [

L The route of admlmstratlon of the 5

* - @pproved RLD (cortosyn NDA 16-720) is

- -lim and iv." The route of administration of|

- the current drug (cosyntropm) isiv (but 1.
<+ not |m) in humans LR v

8) Has the proposed draft labeling
- |been submitted? Are the appropriate
sections for the product included and
generally in accordance with 21 CFR
. [201.577? Is information avallable to

- flexpress human dose multiples in either
mg/m2 or comparative serum/plasma
AUC Ievels'7

—~

Yes '

Yes, the draft labeling submitted in
general is in accordance with CFR.
However, no carcinogenicity,
mutagenicity, impairment of fertlllty or

.. frepro-tox studies have been conducted |-

with this drug under current or previous

INDA. The label states that a study in -

rats noted inhibition of reproductive -
function like natural ACTH.

Sponsor states that this drug is a

synthetic subunit of ACTH, and the

pharmacologic profile of cosyntropin or.
cortrosyn is similar to the that of purified

- Inatural ACTH. The 0.25 mg of

. cosyntropln will stimulate the adrenal -

- - fcortex maXImally and to the same extent
. las 25 units of natural ACTH, and this

-lproduct is used as a diagnostic agent in |

screening of patients presumed to have
adrenocortlcal insufficiency.

- [This drug is listed as pregnancy :
. lcategory C, as animal studies have not

been conducted with cosyntropin or
cortrosyn.. Therefore, no data which - |
express human dose multtples in mg/m?| .-
have been described. »

ITEM

YES

NO

COMMENT

9) From a pharmacology/toxicology
perspective, is this NDA fileable? If not,
please state in item # 10 below why it is
not.

Yes




"Not applicable

‘Reviewing Phérmacolog‘ist'_: Indra Antonipillai:, DMEP
- Supervisory Pharmacologist: Karen Davis-Bruno : : )
File name: 22028-filing.. T _ , L

PPEARS THIS WAY
o 6N ORIGINAL
5



‘Thisisa representatlon of an electromc record that was signed-electronically a d
this page is the mamfestatl of the electr:

vIndra Antonlplllal
'4/4/2006 08:10:33 AM
PHARMACOLOGIST

From the pharm/tox p01nt of v1ew thlS appllcatlon 1s

- filable..

From the phérm/tox p01nt of v1ew, this appllcatlon is
filable.

Karen DaVis—Bruno
-4/4/2006 08:21:39 AM"
PHARMACOLOGIST,






