CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
22-028

MEDICAL REVIEW(S)




NDA#: ..

SPOnsor . e ':Sandoz Canada, Inc

Drug: ~ : - Cosyntropin Injvection‘ ;
Indication: o ' _ Diagnosﬁc agentv in the screening of
' : ~ patients with presumed adrenocortical
: - = insufficiency
Date of Submission: o February 6, 2006
Primary Medical: Reviewer: - : William Lubas, M.D., Ph.D.

L Introductlon and Background

Sandoz Canada, Inc. has submitted this 505 (b)(2) new drug application for Cosyntropm

Injection 0.25mg/mL seeking approval for use as a diagnostic agent in the screening of

patients presumed to have adrenocortical insufficiency. The basis for approval is reliance

‘on data from Cortrosyn (cosyntropin for injection), 0.25mg (NDA 16-750 approved in

1970, Amphastar Pharmaceuticals, Inc.); data from the literature supporting safety and
efficacy; and study 50525, a single randomized, blinded, two-way, cross-over

pharmacodynamic (PD) study. No PK or bridging toxicology studies were required for -~ --w-wuoo o

this new formulation as the sponsor was able to show a similar impurity profile to the ' ,
reference product. . - o _ 7

Current therapies available as a diagnostic agent in the screening for adrenocortlcal
insufficiency include the listed drug relied upon, Cortrosyn

IL Clinical Efficacy

Study: 50525: This is a randbmi_zed, singlé dose, open-label, tWo«pefibd,.érdSsoVer
* bioequivalence study comparing the plasma cortisol response to Cosyntropin injection -
0.25mg and Cortrosyn 0.25mg. The primary endpoint was plasma cortisol level.

Study population: Subjects enrolled in the study were healthy, age greater than 18 years
with a body mass index of 19 to 30 kg/m°.

Study treatments: Eligible subjects were randomized to receive a single dose of either
Cosyntropin injection 0.25mg or Cortrosyn 0.25mg as in iv bolus over 2 minutes. After a
5 day wash-out period, each subject received a single dose of the other preparation, again
as an i.v. bolus over 2 minutes. .



.'Eﬁ‘ cacy measures: Blood samples for laboratory assessment of the plasma cortlsol level 5
‘were taken at 22 different time points, from Hour -1 to Hour 6. The AUC, Cmax and e
i Tmax were reported both as corrected for basellne cort1sol and uncorrected values

- Results

* Disposition: A total of 24 sub_]ects (13 men and 11 women) were enrolled and 22 subjects :

(13 men and 9 women) completed the study. A 28 year-old woman elected to withdraw .
from the study. for personal reasons prior to Period 2, and a 26 year-old woman was

" withdrawn from the study prior to Period 2 because of dlfﬁculty with blood draw
sampling.

Deniographics: The mean age of enrollees was 36 % 11 years, with a range of 21 to 55
years. The mean weight was 70.5£11.4 kg with a range of 52. 0 -88.6 kg. The mean

BMIwas24.0 £2.1 kg/m?, w1th a range from 20.1 — 28.4 kg/m?.

Cortisol Levels As noted in the table below AUC, Cmax and Tmax values corrected for
baseline cortrsol following Cosyntropin and Cortrosyn mjectlon are similar.

| AUCg, (ng.h/mL) "470.(167) = 481 (222)
AUCqye(ngh/mL) | - 481(166) -~ | - - 504 (214) -~
Coax(ng/ml) 153 (39) - - 152 (51)

| Toe () ¥ 2.31(0.55) - 2.27 (0.39)

1T Ka@) 1.76 (0.86) 1.17 (0.39)

Tia (h) o 046(0.16) | - 0.69(0.40)

When evaluated in terms of bioequivalence based on the cortisol response, the criteria
prespecified were confidence intervals between 80 to 125% for the 90% geometric of the
ratio (cosyntropin/ cortrosyn) of least-squares means from the ANOVA of the In-
transformed AUC ¢, AUC ¢.in¢ and Cyax. As outlined in the table below, the upper bound

-of the 90% confidence interval for AUC ¢ exceeded 125%. Further evaluation of the
’ _data revealed that in one subject. (subject 5), cortisol levels following cortrosyn (listed
drug) injection were lower than baseline at the 10, 20, and 30 minute sampling times.

This resulted in negative corrected cortisol values. With exclusion of this subject’s
aberrant results, the confidence intervals for all three parameters fall within the
prespecified range and suggest the two agents are bioequivalent.

‘Study 50525: Plasi 1L ,
AUCo t H

i ol e “All subjects . S o
Ratio (%) 106.96 100.99 104.15
90% Geometric C.L. (%) 90.45 12647 ° 87.61 —116.41 92.54-117.23

: oo Vs A L Subjeetsy excluding Subject 5 i i e e
Ratio (%) 104.54 98.91 103.05
90% Geometric C.L. (%) 87.89 — 124.34 85.43 —114.52 91.03 — 116.65



o baseline. Study 50525 enrolled healthy subjects, as indicated by the normal baseline

Chmcal use of stlmulatlon testmg with cosyntropin is performed with cortisol levels
: - drawn at baseline, 30 minutes and 60 minutes. Adrenal sufﬁc1ency is evidenced by a -
.- cortisol level greater than 18 mcg/dL or at least a 7 mcg/dL increase in cortisol over .

* mean cortisol levels. For both diagnostic agents, the mean post-dose cortisol levels were -

above 18 mcg/dL at both 30 and 60 minutes. Use of ACTH analogs are known to have a
. priming effect on the adrenal gland. When evaluated by the time period of administration,
mean cortisol levels post study drug mjectlon were slightly hlgher durmg Period 2 for
both agents.

132 (3.4)
215 (2.6)

12.9 (5.3)

Baseline (mcg/dL) e
21.5(2.9)

Csomia (meg/dL)
Ceomin (meg/dL

Baseline (mcg/dL)

132 (3.2)

145 (5.0)

| Caomin (mcg/dL)

21.2(2.3)

214 (2.9)

Ceorin (meg/dL

244 (3.5

[ Baseline (meg/dL) 133 (3.9) 116 (5.4)
Caoms (micg/dL) 218 G.0) 215 (3.0)
Coonun (mCg/dL) 25.2(42) 25.0(3.3)

*values have been converted from ng/ml to mcg/dL

~ While the mean cortisol levels for both study drugs reached the diagnostic thresholds for
adrenal sufﬁc1ency, some subjects did not achieve adequate cortisol responses. As
outlined in the table below, some subjects did not meet achieve a cortisol level of 18
meg/dL or a change in cortisol lévels greater than 7 mcg/dL at some point during the
study. The most common abnormal response was a change in cortisol levels of less than 7
mcg/dL. However, in these subjects, the cortisol levels were above 18 mcg/dL and this

* would be considered adequate. Subject 22 did not achieve cortisol levels greater than 18

e mcg/dl However, there was a similar pattern with each agent.

Study 50525: Subjects with Suboptimal Cortisol Response

subject ___Period1 . Period 2
drug @ 0 | 30 | 60 dug 0 | 30 | 60
| b(4)
] ~——




: Study 50525: Subjects with Suboptlmal Cortlsol Response

i Study DrﬁgA = wéyhh-opin (test), B = cortrosyn (iisted)

Conclusions: When compared to the listed drug, cosyntropin’s effect on cortisol is
bioequivalent to cortrosyn. As evaluated, these two product elicited similar profiles of
cortisol excursions from baseline. Cosyntropin will be efficacious for the evaluation of
adrenocortical insufficiency. '

1. Clinical Safety

Study 50525

Disposition and exposure: Twenty two sub_lects recelved both doses of study drug during

~ the trial. Two subjects withdrew after Period 1. Both received cortrosyn, the listed -
product during Period 1.

Deaths, serious adverse events, and adverse events leading to withdrawal: There were no
deaths or serious adverse events during this study. No subjects withdrew from the study
due to adverse events.

Adverse events: Overall, five subjects reported six adverse events prior to study drug
administration and thirteen subjects experienced 24 adverse events following study drug
administration. The occurrence of adverse events was even divided between the two :
study periods. Thirteen events were reported by subjects after administration of -
cosyntropin (test) while eleven events were ‘reported by subjects following cortrosyn
(listed drug).

One difference between the two diagnostic agents is the pH of the injected solution.
While the listed drug cortrosyn is a buffered solution, the drug product for the test drug
cosyntropin has an acidic pH (4.0). As outlined in Dr. Lubas’s review, adverse events
related to the site of administration were reported in 3 subjects following cosyntropin
injection and one subject following cortrosyn injection. The findings were mild and self-
limited. It is difficult to attribute these findings solely to the study drug versus related to
the intravenous catheter placement. There was no clear evidence of study drug
extravasation.

RN




‘ Laboratory evaluatzons There were no chnlcally relevant changes noted for all
.-chemistry and hematology parameters, except for.one subject who developed alo
~+hemoglobin and hematocrit during study Perrod 2. Thrs was attr1buted to frequent
o phlebotomy requrred for' the study : : : .

Concluszons There were no new safety srgnals noted in thls small study The pH of the
cosyntropin preparation is acidic and does pose a theoretical risk of tissue injury if
extravasation occurs. For this reason, the product should be labeled for intravenous use
only and should not be given as an intramuscular injection.

I agree with Dr. Lubas’ assessment that the immunogenicity profile of this preparation

" may be altered based on the pH of the product. However, this is a diagnostic agent that is

not intended for long term therapy and therefore, the immunogenicity risk would be low.
Should the company seek an indication for long term therapeutic uses, 1mmunogemc1ty
data will be required.

IV. Pharmacology/T oxrcology ‘

There are no new Pharmacology / Toxicology data submitted in this NDA. The 1mpur1ty
profile of cosyntropin was similar to the marketed product, cortrosyn. Therefore,
preclinical bridging studies were not required. '

V. Clinical Pharmacology
* The single Clinical Pharmacology study submltted has been rev1ewed in the clinical
,,sectron e -

VL. CMC
As noted in Dr. Haber’s review, there are two chemlstry deﬁc1en01es that support an
approvable action at this time. These deficiencies include:
e No bioassay data was submitted for either the drug substance or drug product to
permit assessment of lot-to-lot bioactivity and comparrson of product
performance after manufacturing changes.

"o There is insufficient data on drug 1mpur1t1es and degradatlon products to permit
adequate stability testing and estimation of expiration dates for the product.

VIIL. Other Regulatory Requiremeuts

VIIa. Financial Disclosure

Dr. Lubas has reviewed financial disclosure statements submitted by the applicant and all
concerns have been adequately addressed.

VIIb. Pediatrics

No pediatric data is available for this product. As outlined by Dr. Lubas, the
recommended dosage for testing in the pediatric population varies. While it may be
beneficial to have efficacy and safety data in the pediatric population, this would be done
in an attempt to unify the various dosing recommendations and not because of efficacy or




safety ncems Whlle the current cortrosyn label recomm

-‘ .'pedlatrlc populatlon.

B VIIc. Clmlcal Audlts/Inspectlons

A DSI audit of the single clinical site was conducted for thls submlsswn No clm1cal or -
analytical deficiencies were noted.

VIII. Concllisions and Recommendations

VI1.a. Conclusions

The clinical safety and efficacy proﬁle of cosyntropm is comparable to that of cortrosyn
in the adult populatlon. From a clinical perspective, cosyntropin can be approved as a
diagnostic agent in the screening for adrenocortical insufficiency. However, the’
chemistry deficiencies need to be addressed and therefore, the application is approvable.
Pharmacodynamic data in the pediatric population would be beneficial although there are
no clear reasons to mandate such a study.

VIIIb. Recommendation ‘ o

Approvable, based on the chemistry deficiencies as listed.

"
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1.'1‘; Recommendation on Regulatory Action -
There are no clinical deficiencies in this 505(b)(2) application for Cosyntropin Ihjcction,
. however, the chemistry deficiencies and the results from the DSI inspection still need to be

" addressed before this application can be approved. Therefore, this application should receive an
“approvable” recommendation. ' ' '

1.2 Recommendation on Postmarketing Actions

No postmarketing actions are recommended.

1.2.1 Risk Management Activity

No risk management activity is recommended.

1.2.2 Required Phase 4 Commitments

- ‘There are no phase 4 commitments. - . -«

| 1.2.3 Other Phase 4 Requests

It is suggested that the sponsor monitor closely for adverse events that may be associated with an
increased immune response with the lower pH formulation.

It is suggested that the spohsor get additional pharmacbdynamic and safety data in pediatric -
_ patients including children 2 and under.

. 1.3 Sqmniary of Clinical Findiqgs . A
. . - | b(4)

1.3.1 Brief Overview of Clinical Program

Cosyntropin Injection contains an open chain synthetic polypeptide with the first 24 N-terminal

amino acids of natural ACTH (39 amino acids). The sponsor is seeking an indication for use of

Cosyntropin as a diagnostic agent in adrenocortical insufficiency. Cosyntropin is formulated as a

stable aqueous solution titrated to acidic pH (™ with glacial acetic acid for intravenous

injection. The reference product, Cortrosyn, currently approved for diagnostic testing in

adrenocortical insufficiency contains the same synthetic polypeptide, as a lyophilized powder.

Cortrosyn can be given as an IM or IV injection but must be reconstituted with normal saline
prior to use. No PK or bridging toxicology studies were required for this new formulation as the
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_includes a single, randomized, blinded, two-way, cross-over pharmacodynamic (PD) study

sponsor was able to show a snmlar 1mpur1ty proﬁle to the reference product This submlssmn

measuring plasma cortlsol levels following single intravenous dosmg with Cortrosyn and -
Cosyntropin. -

13.2 Efﬁcacy ?
Cosyntropin and ortrosyn were demonstrated to be bloequlvalent with respect to their
pharmacodynamic effect on plasma cortisol levels (AUC and Cmax) and so are equally effective

for use as diagnostic agents in the screenmg of patients presumed to have adrenocortical
msufﬁmency :

1.3.3 Safety

" There were no adverse events that could directly be related to the study drug in this submission.

While there were slightly more adverse reactions in the Cosyntropin group, this difference was

not statistically significant and there was no clear difference in the pattern of adverse events seen

with Cosyntropin compared to the reference standard Cortrosyn.

Since. Cosyntropm has a lower pH, compared to Cortrosyn, which is reconstituted in normal
saline, there is a theoretical concern of greater morbidity following extravasation from the TV

_ site. There were no clear cases of extravasation reported in the one clinical trial presented in this

submission to support such a concern, but there were only 24 subjects in this trial. There were 3
adverse events associated with the IV site in patients following administration of Cosyntropin
compared to only 1 case following administration of the reference product, but none of these -
adverse events were considered serious. ‘

While neutralizing antibodies are a theoretical concern there is not enough evidence at this time

. to suggest that they are likely to be more of a problem with Cosyntropin compared to the

reference product. Therefore, in this medical officer’s opinion, this new formulation is
approvable and the drug can be monitored during post marketing survelllance for any mcreased
ﬁ‘equency of i 1mmune medlated adverse events.

134 Dosmg Reglmen and Admlmstratlon

The product is to be administered as a single 1ml intravenous dose of the 0.25mg/mL solution
i.e. 0.250 mg. In pediatric patients 2 and under a dose of 0.5mL or 0.125 mg may suffice.

1.3.5 Drug-Drug Interactions

No information about drug-drug interactions was included in this submission.

1.3.6 Special Populations
No information about use in special populations was included in this submission.

5
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‘__':2 INTRODUCTION AND BACKGROUND

2.1 Product Irrformation '

Sandoz Canada Inc. is seeking an indication for use of Cosyntropm asa dlagnostrc agent in

‘adrenocortical insufficiency. A normal response in most patients is typically described as a

doubling of the basal plasma cortisol level during the initial 60 minutes after dosing, provided
that the basal level is not outside the normal range. However, since plasma cortisol levels in
patients with normal adrenal function may not always respond to the expected degree the
following criteria have been established to denote a normal response.
1. the control plasma cortisol level should exceed Smcgs/100mL
‘2. the 30-minute level should show an increment of at least 7mcgs/100mL above the basal
level
3. the 30-minute level should exceed 18mcgs/100mL

This application is being filed under 505(b)(2) of the FD&C Act referencing Cortrosyn
(cosyntropin) for injection approved under NDA 16-750. The application includes
1. a product impurity comparison to the reference product Cortrosyn
. 2. asingle pharmacodynamic bioequivalence study comparing the plasma cortisol
- concentration response following intravenous mjectron of 0.25mg of Cosyntropin and
0.25mg of the reference product Cortrosyn -
3. aliterature search containing more supportlve safety and efﬁcacy 1nformat10n for
cosyntropin

2.2 Currently Available Treatment for Indications

Cortrosyn for injection is a sterile lyophilized powder, currently available for use as a diagnostic
agent in adrenocortical insufficiency, which must be reconstituted with 0.9% sodium chloride
prior to intravenous or intramuscular mjectlon The Sandoz product, Cosyntropln differs from
the currently marketed product because it is already in solution-and does not require

- reconstitution and. because it can only be given via. the intravenous (IV) route. Because of these
~ differences the label for Cosyntropin will riot be identical to the currently approved product,

Cortrosyn, and Cosyntropin cannot be submitted as an abbreviated NDA under 505(j).

2.3 Availability of Proposed Active Ingredient in the United States

Cortrosyn is manufactured by Amphastar Pharmaceutical Inc., Rancho Cucamonga, CA. and is
available in the United States.

2.4 Important Issues With Pharmacologically Related Products

None.
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‘ 2 5 Presubmlssmn Regulatory Actlv1ty

In a preNDA meetmg with the sponsor, A on Sept 22 2004 the agency agreed to accept this
application under section 505(b)(2).

The agency agreed that if the impurity profile was not significantly different from the reference
product that no bridging toxicology studies would be necessary.

| ‘The agency agreed that no PK study would be required for an IV enly formulation, but that -

instead a randomized, blinded, two-way cross-over pharmacodynamrc (PD) study should be

conducted using plasma cortisol levels as the PD endpomt

2.6 Other Relevant Backgrouud Information

None..

3 'SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

3 1 CMC (and Product Mlcroblology, if Appllcable)

Cosyntropm is an open chaln synthetic polypeptlde contalmng the ﬁrst N-termmal 24 out of the
39 amino acids of natural ACTH. It is formulated as a stable aqueous solution trtrated to acidic
pH — ) with glacial acetic acid.

The chemistry submission contained the following two major deficiencies:
1) No bioassay data was submitted for either the drug substance or drug product to
permit assessment of lot-to-lot bioactivity and companson of product
~ performance after manufacturing changes.
2) Insufficient data on drug impurities and degradation products was provrded to
_ permit adequate stablhty testmg and estlmatlon of explratron dates for the
- product.” -
Chemlstry has issued an approvable recommendatron pendmg the sponsor’s response to these
deficiencies. For a detailed review of the chemistry submission see Dr. Martin Haber’s review.

3.2 Animal Pharmacology/Toxicology

No new information was submitted. The drug product impurity profile was similar between the
new formulation and the already marketed product, and as such the sponsor is referencing the
nonclinical information from Cortrosyn, NDA 16-750, as agreed to at the preNDA meeting.

| A.b@) ‘/"f(. |
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4 DATA SOURCES REVIEW STRATEGY AND DATA INTEGRITYS

4.1 Sources of Cliilical Déta
The clinical data was submitted primarily as a paper submlsswn with draft labelmg, and datasets

for clinpharm study 50525 also submitted electromcally (\\Cdsesubl\N22028\N 000\2006-02- '
03\Crt\datasets). -

4.2 Tablés of Clinical Studies

The only new clinical study submitted in this submission was PD study 50525. -

Study | Objectives of study Population Design
150525 | PD study comparing 24 adults (13 male) - Randomized, single-
intravenous 21-55 yrs/ healthy dose, open-label, 2-way
Cosyntropin (0.25mg) and cross-over study .
Cortrosyn (0.25mg) : '
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Twelve llterature refercnces supportmg the efﬁcacy of cosyntropm (1 to 250mcg/dose) were also

submltted
'S.tud_z popqsaﬁm Numbemgemcndiﬁm _ ! Reference/Modde 5
Patients and Controls Y/adulimoderate to severe nonemfacum S packe i
peckert 1971 Vol. 7,
_ Hinesses 7 primary, 2 secondary) 9 control | 54.31
Patients , gma!paﬁems with hypothalamic-pituitary | Lindholm 1987 Vol. 7,
_ - ors , 54.23
Haalthy volunieers 10(5 males)/17-42yrs/ healthy Hawkins 1988 Vol, ?
v 64,16
Egree groups: 2 patients; 1 | 6 1: 7(3 male}37.2 yrs./heslthy
volunteet G i‘fA 1{_){8 mate%&é yfsmwﬁary disease | Tordjman 1998 vol. 7,
i 5 4.33 :
‘ 33: 95 ma:e}f«%& yrs.pitultary aisaase
Saegmnzvcimwers and 1 46 (23 male)/33.2 yrs.Mhealthy Gonzalez-Gonzélez
o 37(14 male)/47 yrs.hypothalamic-pituitary- | 1998 Vol. 7, 5,4.12
. adrenal axis disorders
Patients and cotitrols 57 (31 male)19-73 1 wst hypoma!aaﬁc Ambrosi 1998 Vol. ?
N | disorders 54.1
A o | 18 hoalthy 7 male) 1946 yrs. . |
S Patient &Families 13 families/na/adrenal hyperp!asia Kfeafzmamwag Vol.
‘ _ 7. 54.21
Patients and healthy 24(12 male)4 G«SGyrss!seeon :
o e e
8(5 maleYnafhealthy
_Healthy Volunteers 41 female/29.1yrs/ healthy Azziz 1980 Vol. 7, 5.4.2
i:ﬁ;g;: and healthy 21 patients/ 12-63 yrs.jrénal amyloidosis | Gandoz 2001 Vel. 7,
n 16 controls/21-52 yrs. healthy 5415 -
- ;aj;om!ss and heaithy 44(19 male)/26.78yrsimild forms -p!tunaty '
- disease Mayeriknééht 2005 Vol, -
35(’%8 maEe)!ZS—QE)yrsmealﬂ'fy {20} in- 7, 5425
paﬂams(‘tﬁ)

4.3 Review Strategy

The medical and clinical pharmacology reviewers performed independent reviews, but
collaborated with each other during the review process. There was no need for a statistical

review of this submission.
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o '4 4 Data Quahty and Integnty

A clinical audit of the smgle study site’ — e~ W o 0(4) =
- conducted. The results of this inspection were still pendmg at the time this review was -
’ completed

4, 5 'Compliance with Good Clinical Practices

Study 50525 was conducted in accordance with acceptable ethical standards and in compllance
with Good Clinical Practlce Rules.

46 Financial Disclosures v_

~

“The sponsor provided form FDA 3454 and signed financial disclosure statements certifying that -
no financial arrangements or interests were held by all nine of the clinical investigators involved
in Study 50525 performe_d at’ i T

S CLINICAL PHARMACOLOGY

5.1 Pharmacokinetics
~ No new data was included in this submission. _ B ' -/
5.2 Pharmacodynamics

The new pharmacodynamlc data from Study 50525 is presented in Section 6. Integrated Review
of Efficacy.

53 EXpOsure-Response Relationships
' No new data was included in this submission.

6 INTEGRATED REVIEW OF.EFFICACY

6.1 Indication

For use as a diagnostic agent in the screening of patients presumed to have adrenocortical
deficiency.
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611 1 Methods E

The clm1ca1 data reviewéd‘ in this submission is listed in section 4.1. There was only one new
clinical study in this submission (1 e. Study 50525), which is descrlbed in sections 6.1.3 and
6.14.

6.1.2 General Discussion of Endpoints’

The endpoints in Study 50525 were the relative ratios in AUC and Cmax of plasma cortlsol aﬁer
single IV dosing with Cortrosyn and Cosyntropin. AUC and Cmax are standard endpoints
typically used to compare bioequivalence between drugs. In this study it was appropriate to look
at plasma levels of the PD parameter, cortisol, instead of PK drug levels of Cortrosyn and
Cosyntropin since it is plasma cortisol levels which are used for diagnosing adrenocortical
deﬁ01ency -

16.1.3 Study Design

STUDY DESIGN .
This is a single-center, randomized, single-dose, open-label, two-period, crossover, ,
bioequivalence study comparing the plasma cortisol concentration response of Cosyntropm to

_ Cortrosyn under fasting conditions.

INCLUSION CRITERIA (including but not limited to)-
e male or female nonsmokers 18 years of age or older
e BMI19to 30 kg/m®

EXCLUSION CRITERIA (including but not limited to)-

e history of illness or surgery within 4 weeks prior to dosing

* - history of clinical significant gastrointestinal, neurological, endocrine, cardlovascular
pulmonary, hepatic, immunologic, psychiatric, or metabolic disease
allergic reactions to cosyntropin or related drugs - ' ,
abnormal phys1cal exammatlon v1tal signs, ECG or lab screemng tests, mcludmg an

~ abnormal cortisol level at screening :

e  hepatitis C antibody, hepatitis B surface antlgen or HIV positive
history of alcohol or drug abuse within 1 year of the study

e use of tobacco products in the 3 months preceding the trial or a positive cotinine test at
screening

e pregnancy, breast-feeding, or female subject of child bearing potential having
unprotected sex within 14 days of the study

e use of prescription drugs within 14 days of the study or use of drugs that induce or inhibit
hepatic drug metabolism within 30 days of the study

e use of over the counter drugs within 7 days of the study

11
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4TREATMENT : '
Subjects were admitted to the , on the evening before
study dosing. A randomized smgle dose of Cosyntropm or Cortrosyn was administered after an
overnight fast of at least 10 hours in Period 1. The study medication was administered as a single ~
IV bolus over 2 minutes. Subjects continued to fast, except for water, for a period of at least 4
hours after drug administration. Blood samples were taken at -1, -0.5, -0.25, 0.167,0.33, 0.5,
0.667, 0.75, 0.833, 1, 1.25, 1.5, 1.75, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, and 6 hours post dose. Subjects
were discharged 8 hours post dosing and readmitted 5 days later to receive the alternative study
medication in Period 2. Blood samples were taken at -1, -0.5, -0.25, 0.167, 0.33, 0.5, 0.667,
0.75,0.833, 1, 1.25, 1.5, 1.75,2,2.5, 3, 3.5, 4, 4.5, 5, 5.5, and 6 hours post dose. Subjects were

. discharged 8 hours post dosing. A post study evaluation including hematology, and biochemistry

lab tests, vital signs, urine pregnancy test, urinalysis, and adverse event monitoring, was
performed within 14 days of study completion.

6.1.4 Efficacy Findings . - |

PHARMACODYNAMIC/EFFFICACY RESULTS _

Plasma cortisol levels were measured from 0 to 6 hours post dosing with Cosyntropln or
Cortrosyn. AUC, Cmax and Tmax values corrected for baseline cortisol are reported in Table 1
and are similar for both Cosyntropin and Cortrosyn.

Table 1- Ba’seline Corrected Plasma Cortisol Levels. '
' ~ Pharmacodynamic Parameters

. * Test (Cosyntropin {A)} Reference {Cortms:,m {8})

Purameisrs Mon = SD CVOa ; Mean = SD CV (%)

AUC,, (ngh/mly | 47039 = 16676 3545 | 48119 z 22263 . 4627
AUCy,: (nghimL) | 48069 = 16635 3461 | 50430 = 21433 42.50
AUCu: (%) 9166 = 228 234 | 9325 1 1024 10.98
Cooux ' fngfmLy 15302 « 3890 2542 | 15250 = 3088 3136

o fTee )] 231 4 035 2363 | 227 = 039 1128
ot ®m | 235 = est -] 250 & oso .
Ke &) . | 17561+ o868 4913 | L1732 = 03%60 3290

Ty {h) 046 .+ 016 3425 | 069 = 040 57.93

(N=22) * Yehvadiares and & qaertile peogey et g 1ad
Data taken from sponsor’s Table 2.7.1-1

Plasma levels of Cosyntropin or Cortrosyn were not measured in this study so a formal
pharmacokinetic bioequivalence determination is not possible. However, the study was designed
to look at bioequivalence with respect to the pharmacodynamic parameter cortisol, and used a
similar prespecified criteria for bioequivalence of 80 to 125% for the 90% geometric confidence
intervals of the ratio of least-squares means from the ANOVA of the In-transformed AUC ¢,
AUC ., and Cpax. The results for all 22 subjects are reported in the top part of Table 2, and

12
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o | show that whlle AUC 00 and Cmx were w1thm the 80 to 125% range the upper hmxt of the AUC B
: twas shghtly outside that range at 126 47%

Table 2- Baselme Corrected Plasma Cortisol Levels. (N-22) S
Cosyntropin (A) vs Cortmsyn (B) ‘

AUC,, AUCq s Coaix
 [Ratic’ - 166.96% 1009% 0415% -
90 % Goometric C17 | 9045 %10 12647 % | 8761 %o 11641 % | 9254 % 117.83%
lIntrSubject CV L 2M% 21.72 % L D94%
N = 21, Analysis Excluding Subject No, 05 B -
’ f{UCm' . 'A-Uctl.hr o . Cmn
Ratio’ O 10454% 98.91% 103.05% .
190% Geometric C12 | 87.89% 10 124.34% | 8543 %10 114.52% | 91.03 %10 116.65 %
Totra-Subject CV _33.02% 2169 % 23.318%%

* Calewlated nsing Ieashsqmm teans acvording to the faromale; ¢S o -Canoagn 81 X i
* 8% Claommetric Confidense Intyrval e -tonttormed data

\) ~ Data taken from sponsor’s Tables 2.7.1-2 and 2.7.1-3.
5/ This can largely be attributed to an aberrant result from one subject, No. 05, whose 30 minute o
corrected value for cortisol was negative following administration with Cortrosyn. - _ S
Figure 1 :
Time Profile for Subject No. 05
90 I _ : ‘
5 BT // o ,
§' o l /’// . b(4)
g e :
w50
S i
E o
13
£

.0..(}6”} as6 16D 138 200 A3 3G 150 400 4SH) 500 AsG 6.0
Time (b}

Data taken from sponsor’s Fig. 04a section 5.3.1.2.1 pg 111.



{Willjam Lubas MD-PD} ~
{NDA 22-028,N 000} .~ - * .. .
-{Cosyntropin Injection} . -

If the data from 't:h'is: one patient is excluded, as is shown in the bottom part of Table 2, all three

- parameters AUC o, AUC 0. and Cryax are within the 80 t0.125% range used to demonstrate -

 bioequivalence:. -
Plots of baseline corrected plasma cortisol and natural log of baseline corrected plasma cortisol
over time are shown in Figure 2. Both Cosyntropin and Cortrosyn produce a similar cortisol
response over the initial 60 minutes after dosing, the time period used to screen subjects for
adrenocortical insufficiency, demonstrating that both drugs are equally effective for screening of -

patients with presumed adrenocortical axis insufficiency.

14




Cllmcal Rev1ew e
" {William Lubas MD- PhD}

~ {NDA 22-028, N 000} -
{Cosyntropm Inj ectlon}
Flgure 2—
' Baselme Corrected Plasma Cortlsol or Natural Log of Plasma COl'tlSOl Over Tlme
Baseline Correcied Data of Cortisol ' '
Mean Concentration - Time Profile Cor
160 ~ - N=22 it e o
i
g
&
g
&
oi ] S - : - S . § « ERN e
000 050 KOD 450 200 250 390 350 400 450 S00 530 600
‘ “Time ()
Bascline Corrected Data of Cortisol
Ln (Mean Concentration) - Time Profile
600 ~ N=322 ) -
5 » - S
g
H
g
g
g
£
g
4
CU000 330 1M m W20 3N A0 AW 4 50 S0 s
: : Y )

(Sponsor’s Figures 23a and 23b Section 5.3.1.2.1 pg 130)

6.1.5 Clinical Microbiology

No new data was included in this submission.
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| 6 1. 6 Efﬁcacy Conclus1ons ”

Cortrosyn and Cosyntropm are bloequlvalent with. respect to thelr pharmacodynamw eﬁ'ect on
plasma cortisol levels and so are equally effective for use as diagnostic agents in the screening of ~
patients presumed to have adrenocortical insufficiency.

7 INTEGRATED REVIEW OF SAFETY

/

7.1 Methods and Findings'

7.1.1 Deaths

There were no deaths in the PD study submitted in this application.

7.1.2 Other Serious Adverse Events

- There were no serious adverse events in the PD study submitted in this application. .

7.1.3 Dropouts and Other Slgmﬁcant Adverse Events

Out of the 24 healthy patients who were dosed 22 completed the PD study

With the lower pH in the new formulation there is a theoretical concern of greater morbidity
following extravasation from the IV site. There were no clear cases of extravasation reported in
the one clinical trial presented in this submission to support such a concern. There were 3 AEs
associated with the IV site in patients following administration of Cosyntropin compared to only .
1 case following. administration of the reference product.

- Cosyntropin AEs . ' '

‘1. Mild redness at the catheter 51te beginning at 34 minutes after dose admlmstratlon and
ending at 7 hours post dose. Considered unrelated to the study drug by treating
physician.

2. Moderate pain in the right arm beginning 3 hrs and 52 min after dose administration
which was unresolved at the time of discharge but which required no further follow up
care. Considered remotely related to the study drug by treating physician.

3. Mild bruise at venipuncture site beginning about 4 ¥ days after dose administration but
which required no further follow up care. Considered unrelated to the study drug by
treating physician.
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Cortrosyn AEs

1. Mild pain in the rlght arm begmnmg 3 hrs and 46 min after dose admlmstratlon and
“ending at 5 hrs and 16min post dose. Consrdered unrelated to the study drug by treatmg
physrcran

7.1.4 Other Search Strategies
None..
7.1.5 Common Adverse Events

~ While there appear to be slightly more AEs in the Cosyntropin group (see Table 3), they are all
- mild to moderate in severity and were only remotely related to administration of the study drug.

Table 3 _ '
Adverse Events Reported in Study 50525
Adverse Event Cosyntropin Cortrosyn .
Gastrointestinal : :
Abdominal pam 1 0
. Heartburn ) 2 1 .
\\ . Nausea . . 1 0 . . A
Cardiovascular
Decrease in BP 1 ,/ _
Decrease in HR - 0 1
Increase in HR 0 1
Musculoskeletal
Pain/redness at catheter site 3 1
~ Pain at another site 0 2
General
Bummg sensatlon in throat 1 0
“Drowsiness - o 1 10
Hot flashes 12 : S 0
Nervous System
Dizziness 1 1
Labs Abnormal
Hematocrit 0 1
Hemoglobin 0 1
Total 13 9
Data taken from Module 5 Vol. 1 section 14.5.1. One patient could have
multiple events. Post dose data.
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. These data do "n_ot Tepresent a serious safety concern with the new formulation.

Medical Officer’s comments-Even though Cosyntropin will be labeled for IV use only,
there is always the possibility that it may be mistaken for Cortrosyn and given
inadvertently via an IM route. With a more acidic pH the Cosyntropin formulation is
more likely to be associated with adverse tissue reactions. The sponsor did not observe

any severe localized reactions during the clinical trials, and they recommended “A cool
compress” in the case of injection site reactzons

DIMET S was asked to consult on this issue and recommended a boxed warning to the
container label stating:
Note: for Intravenous Use Only
Not to be administered by the intramuscular route

and additional changes to the DOSAGE AND ADMINISTRATION section of the label
(see section 9.5 Comments to Applicant).

7._ 1.6 Less Common Adverse Events

All adVerse evenfs were listed in Table. 3, see éeotion 7.1.5.

7.1.7 Laboratory Findings

One patient was noted to have abnormal laboratory values at the end of the'study (hemoglobin
10.4mg/dl and hematocrit 31.2%), probably related to excessive phlebotomy, and was sent to a
family physician for follow up care. All other laboratory tests were within normal limits.

7.1.10 Immunogenicity

It is possible that the change in pH in the new formulation may affect antibody formation.

. However, in the majority of cases the presence of an antibody response has no clinical
consequence, unless the antibodies are neutrahzmg or result in an anaphylactlc or allerglc

reaction.

Since the sponsor is seeking an indication for single dose usage, antibody production is less of a
concern.

Since the new product will only be administered intravenously, it is less likely to stimulate
antibody formation than the reference product, which can also be administered by intramuscular
administration.

Since the new product is already presolubilized and presterilized it is likely to have fewer
aggregates than the reference product and therefore less likely to stimulate antibody formation

associated with the presence of aggregates.
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- Medical Officer’s comments- While neutralzzmg antibodies are a theoretical concern -
there is not enough evidence at this time to suggest that this is likely to be more of a
problem with Cosyntropin compared to the reference product. Therefore, it is this
medical officer’s opinion, that this should not prevent approval of this drug application.
It is recommended instead that the sponsor monitor for adverse events that may suggest
an increased immune response during post marketing surveillance. :

7.2 Adequacy of Patient Exposure and Safety Assessments

- There were 13 males and 11 females that received at least one dose of the study medication; 22
of those enrolled completed the study. The age range of the healthy volunteers was between 21
and 55 with a mean of 36yrs (SD 11yrs). Their weight ranged between 52.0 and 88.6kg with a

~mean of 70.5kg (SD 11.4kg). BMI measurements were between 20.1 and-28.4 with a mean of
24.0 (SD 2.1). The patient population was adequate to assess efficacy and safety in adults. There
was no need for a 4-month safety update for this single dose indication.

7.3 Summary of Selected Drug—Related Adverse Events, Important Limitations of
Data, and Conclusions

There were no clearly identified drug-related adverse events in Study 50525. The few casesof -~ -
mild intravenous site local reactions that were seen could be attributed to the procedure itself.

The data was limited as no pediatric patients were included in Study 50525. |

8 ADDITIONAL CLINICAL ISSUES

8.1 Deosing Regimen and Administration

+ Cosyntropin is to be admmlstered asa smgle ImL mtravenous dose of a 0. 25mg/mL solution |
(i.e. 0.250 mg). - :

8.2 Drilg-Drug Interactions
No drug-drug interaction studies were submitted.

8.3 Special Populations

This study had too few patients to compare differences in study subgroups.
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. 8 4 Pedlatrlcs ;

ACTH stlmulatlon tests are performed.in the pedlatrlc populatlon Three references
included by the sponsor in this submission included pediatric populations whlch were
being investigated for p0551ble adrenocortical suppression:

- Peédiatric Population Dosing
premature (24 to 33wk) very low birth weight 3.5mcg/kg cosyntropin IV or IM
newborns (<1500g, n=34)' ' C
mfants with congemtal dlaphragmatlc hernias 0.125mg cosyntropin IV

(n=6)’

chlldren on high dose 1nhaled steroids for asthma 0.125mg tetfacosactride m™m
{ (@=5 0) o

No pediatric data was submitted by the sponsor. The innovator product label mentions
that half the usual dose (i.e. 0.125mg) will suffice for children 2 years of age and under,
but glves no data to support this recommendatlon This lower dose was used in two of the
previous references” . The 1997 JB Handbook 4% edltlon recommends a dose in children
based on body surface area i.e. 250mcg per 1. 73m?, but no data is included to support
how this dose was determined. The 2000-20001 Pedlatrlc Dosage Handbook
recommends doses of 0.015mg/kg/dose in neonates (higher than the dose in reference 1),
0.125mg in children under 2 years of age (similar to the dose in references 2 and 3) and a
dose of 0.250mg in children over 2 years of age (s1m11ar to the dose in the innovator
product label).

Medical Officer’s comments-Since this product is likely to be used in the pediatric
population it seems reasonable to request pharmacodynamic data in this patient
population. Recent publications have suggested that low dose ACTH testing with
1 mcg may actually be more sensitive in identifying subjects with adrenal
insufficiency, so that even the recommendation of half the dose in younger -
children (i.e. 125mcg) may be unnecessarily high for maximal efficacy. However,
this may be a moot issue as there is no evidence to suggest greater safety risk at
single doses up to 25 Omecg, and dosing reeds to take both efficacy and safety into .
account. Since there are unlikely to be:significant safety issues with this single -
dose product at the currently recommended doses, this medical reviewer
recommends approval of the current innovator product dosing information and
suggests that the sponsor get additional pharmacokinetic and safety data in
pediatric patients as part of an elective post marketing request.

1 Watterberg, K.L. and Scott, S.M. 1995 Pediatrics 95: 120-125
2 Pittinger, T.P. and Sawin, R.S. 2000 J of Ped Surg 35: 223-226
3 Sim, D. et al. 2003 Eur Respir J 21:633-636
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'8 5 Adv1sory Commlttee Meetmg

There was no advisory committee meetmg.

8.6 Literature Review o o ~

The ACTH stimulation test is a safer and more convenient method to measure hypothalamic-
pituitary-adrenocortical function than the insulin-induced hypoglycemla or metyrapone tests. The
synthetic polypeptide, cosyntropin, containing only the first 24 amino acids of ACTH, has been
shown to be as effective but less antigenic than ACTH extracts and is the current drug of choice
for use in ACTH stimulation testing. However, occasional allergic reactions have been reported
with this synthetic polypeptide. In a group of 292 patients who received repeat doses of
cosyntropin, off-label for the treatment of multiple sclerosis, two female patients developed
anaphylaxis, one after the 6™ injection and one after the 22" injection®. Anaphylaxis is unlikely
to be a problem with the single dosing routinely used in adrenocortical insufficiency testing.

8.7 Postmarketing Risk Management Plan

. There is no need for a post marketing risk assessment plan.

8.8 Other Relevant Materials

None

9 OVERALL ASSESSMENT

9.1 Conclusions

* Cosyntropin Injection and Cortrosyn are bioequivalent as diagnostic agents in the
- screening of patients presumed to have adrenocortical insufficiency. .
e The chemistry deficiencies w1ll need to be addressed before this application can be
. approved. - L
o The results of the DSI mspectlon still need to be reviewed before this application can be
approved. -

9.2 Recommendation on Regulatory Action

There are no clinical deficiencies in this 505(b)(2) application for Cosyntropin Injection,
however, the chemistry deficiencies and the results from the DSI inspection still need to be

4 Kanic, M and Sepcic J. 1992 Lijec Vjesn May-Aug; 114(5-8): 134-6
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. addressed before this apphcatron can be approved Therefore th1s appllcatlon should recelve an 1 o
approvable” recommendatlon : e

9.3 Recommendation on Postmarketing Actions

No postmarketing actions are recommended..

9.3.1 Risk Managerrlent Activity

No risk management activity is recommended.

9.3.2 Required Phase 4 Commitments

No phase 4 commitments are recommended.

- 9.3.3 Other Phase 4 Requests

It is suggested that the sponsor monitor closely for adverse events that may be associated with an
increased immune response with the lower pH formulation and from mapproprlate mtramuscular
'1nject10n of this intravenous formulation. ‘ :

a W -~ Tt is suggested that the sponsor get additional pharmacodynamic and safety data in pedlatrlc T
- patients mcludmg children 2 years of age and under.

9.4 Labeling Review

The sponsor has a sumlar label to that of the reference product, Cortrosyn® with the following
exceptions: :

e The propri¢tary name Cortrosyn® has been replaced with Cosyntropin Injection
*  Under the Description section the new formulation of Cosyntropin is described (i.e.
~ Cosyntropin is a 1ml sterile solution containing 0.25mg of cosyntropin, 0.82 mg of

sodium acetate trihydrate, 6.4 mg of sodium chloride, 10 mg of mannitol, 1mg of glacial
acetic acid, and water for injection) and mention of use via intramuscular injection has
been removed.

¢ Under the Dosage and Administration section use via intramuscular injection and
references for the need to reconstitute prior to use have been deleted.

* Under the How Supplied section storage conditions have been revised to require storage
under refrigeration and protection from light and freezing.

Specific labeling recommendations to lower the pdssibility that this product may be accidentally
interchanged for Cortrosyn and given IM instead of IV are included in Section 9.5.
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9, 5 Comments to Appllcant

1.

Include a boxed warning on the contalner 1abel that states:
Note: For Intravenous Use Only
Not to be administered by the intramuscular route

The Cortrosyn labels use similar colors with their trade dress (blue on white background).
We strongly recommend that you revise your color scheme so your labels and labeling

. appear entirely different from Organon’s Cortrosyn. This visual s1m11a'r1ty in conjunction

“with the fact that your product does not have a proprietary name increases the risk of

product 1nterchangeab111ty and selectlon errors.

The presentation of the sponsor s name and log is more prominent than the established -
name. Revise the presentation so that the proprietary and established names are the most
prominent information on the primary display panel

Include a net quantity statement on the principal display panel (e.g. 1 mL) and ensure that-
it is not in close proximity to the strength We refer you to 21 CFR 201.51 for further

: guldance

10.

11.

In the carton labeling decrease the size of the “FOR DIAGNOSTIC USE ONLY”
statement, and revise the “10 Smgle—Dose Vials” statement to read “10 — lmL single

dose vials”. i b . } .

Under ADVERSE REACTIONS “  — should be changed to “ ——
* or the entire sentence can be deleted.

Under DOSAGE AND ADMINISTRATION in the first paragraph after describing
intravenous injection and infusions a statement describing that this product should not be
given intramuscularly should be inserted.

. Under DOSAGE AND ADMIN ISTRATION the statement “The drug product should be

visually inspected for particular matter ...” should be placed before the sentence “Inject
Iml of cosyntropin injection.”

Under DOSAGE AND ADMINISTRATION clearly identify the “glucose” and “saline”

solutions, including their strengths which can be mixed with cosyntropin (e.g. 5% b{4)
Dextrose, = ——0 T2, 0.9% Sodium Chloride etc.) prior to

injection and remove the statement ‘

Under DOSAGE AND ADMINISTRATION “Cosyntropin injection should not be
retained.” should be replaced with “Unused cosyntropin injection should be discarded.”

Under DOSAGE AND ADMINISTRATION « -

'm
= - i B
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10 APPENDICES S o o

‘ .':._10 1 Rev:ew of Indwxdual Study Reports coe

Not apphcable

10.2 Lme-by-Lme Labelmg Rev1ew

Spe01ﬁc labelmg recommendatlons were included in Section 9.5 Comments to Applicant.
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