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Application for Extension of Patent Term under 35 U.S.C. § 156 and 37 C.EF.R. § 1.740

Sir:

Pursuant to the requirements of 35 U.S.C. § 156 and 37 CFR § 1.740, this application for
extension of US Patent No. 4,868,179 is being made to the Director.
(1)  The trade name for the approved product is BiDil®. A BiDil® Tablet contains a fixed
dose combination of 37.5 mg hydralazine hydrochloride and 20 mg isosorbide dinitrate. A copy
of the FDA approved package insert prepared by NitroMed, Inc., the NDA holder, is attached as
Appendix A.

The chemical name for hydralazine hydrochloride is 1-hydrazinophthalazine
monohydrochloride. The compound has an empirical formula of CgHgN4 » HCI, and a molecular

weight of 196.64. Hydralazine hydrochloride has the following structural formula:
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The chemical name for isosorbide dinitrate is 1,4:3,6-dianhydro-D-glucitol 2,5-dinitrate.
The compound has an empirical formula of C¢HgN,Og, and a molecular weight of 236.14.

Isosorbide dinitrate has the following structural formula:
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Yo

LI
TNNOr-

2)  BiDil® is a new human drug for the treatment of heart failure. Consequently, the testing
phase of the regulatory review of BiDil® occurred under subsection 505(i) (1993-1996) of the
Federal Food, Drug, and Cosmetic Act (FFDCA). 35 U.S.C. § 156(g) (1)(B)(i) (2005). The
NDA phase of BiDil®'s fegulatory review occurred under FFDCA 505(c) (1996-2005). 35
U.S.C. § 156(g) (1)(B)(ii) (2005).

(3)  BiDil® was approved by the Food and Drug Administration (FDA) on June 23, 2005. A
copy of the approval letter is attached as Appendix B.

(4)  The active ingredients in BiDil® are hydralazine hydrochloride and isosorbide dinitrate.

Hydralazine hydrochloride has not been previously studied under FFDCA § 505(i) (1993-
1996), and has not been previously approved for commercial marketing or use under FFDCA §
505(c) (1996-2005). According to the attached list! (Appendix C) provided by the FDA,
hydralazine hydrochloride new drug applications (NDAs) became effective for use in the
treatment of hypertension undef a different provision of law, FFDCA § 505(c) (1952-1962).
Further according to the list, Abbreviated New Drug Applications (ANDAs) for hydralazi'ne
hydrochloride also were approved under different provisions of law, FFDCA § 505(c) (1974-

! The list was generated in response to a Freedom of Information Act request, and is dated September 9, 2004. With
the exception of BiDil®, FDA’s Orange Book lists no hydralazine hydrochloride or isosorbide dinitrate approvals
after that date.
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1984), and FFDCA § 505(j) (1984-2001). Side-by-side comparison of the statutory provisions
makes clear that the other hydralazine products did not receive permission for commercial
marketing under “the provision of law under which [BiDil®s] regulatory review period
occurred”. 35U.S.C. § 156(g)(a)(5)(A).

Patent term restoration for combination products, of course, is allowed if at least one of
the active ingredients meets the standards therefore. 35 U.S.C. 156(f)(1)-(2). Thus, BiDil® is
eligible for patent term restoration on the basis of its hydralazine hydrochloride component
alone. However, a similar, albeit incomplete, history obtains with respect to isosorbide dinitrate,
BiDil®'s other active ingredient. According to the attached list, until BiDil®, isosorbide dinitrate
had not been previously approved under FFDCA § 505(c) (November 21, 1997-2005). Early
isosorbide dinitrate NDAs were approved for angina under FFDCA § 505(c) (1961).
Subsequently, a number of NDAs and ANDAs entered the market. Without access to additional,
potentially confidential and/or lost information, it is difficult to infer anything more about the
isosorbide dinitrate products on the list.

(5)  This application is being submitted within the sixty (60) day period permitted for
submission pursuant to 37 CFR § 1.720(f). BiDil® first received permission for commercial
marketing or use on June 23, 2005. The date of the last day on which this application could be
submitted is August 22, 2005.

(6)  Anextension is being sought for US Patent No. 4,868,179. The inventor is Jay N. Cohn.
The patent issued on September 19, 1989. The patent expiration date is April 22, 2007.

(1x  Acopy of US Patent No. 4,868,179, including the entire specification is attached herete
as Appendix D.

(8) A copy of the maintenance fee payment receipts for the payment years 4, 8, and 12 are
attached hereto as Appendix E. No disclaimers, certificates of correction or reexamination

certificates are associated with US Patent No. 4,868,179.
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®

US Patent No. 4,868,179 claims a method of using BiDil®, i.e., the approved product.

The following table lists each applicable patent claim and demonstrates (e.g., in bold italics) the

manner in which the patent claims read on the method of using the approved product.

US Patent No. 4,868,179

FDA-Approved Package Insert for BiDil®

Claim 1

A method of reducing the incidence of mortality
associated with chronic congestive heart failure in a
patient with impaired cardiac function and
concomitant reduced exercise tolerance,
comprising the oral administration to said patient in
need of the same of a combination of (a) between
about 75 and about 300 milligrams of hydralazine,
or a pharmaceutically acceptable acid addition salt’
thereof, per day, and (b) between about 40 and
about 160 milligrams of isosorbide dinitrate, per
day.

Indications and Usage

BiDil is indicated for the treatment of heart
failure as an adjunct to standard therapy in self-
identified black patients to improve survival, to
prolong time to hospitalization for heart failure, and
to improve patient-reported functional status.
There is little experience in patients with NYHA
class IV heart failure. Most patients in the clinical
trial supporting effectiveness (A-HeFT) received a
loop diuretic, an angiotensin converting enzyme
inhibitor or an angiotensin II receptor blocker, and
a beta blocker, and many also received a cardiac
glycoside or an aldosterone antagonist.

Description

Each BiDil Tablet for oral administration
contains 20 milligrams of isosorbide dinitrate and
37.5 milligrams of hydralazine hydrochloride.

Dosage and Administration

Treatment with BiDil should be initiated at a dose
of one BiDil Tablet, 3 times a day. BiDil may be
titrated to a maximum tolerated dose, not to
exceed two BiDil Tablets, 3 times a day.

2 The specification of U.S. Patent No. 4,868,179 states that the hydrochloride salt is the preferred “pharmaceutically

acceptable acid additional salt.” Col. 3, lines 19-21.
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US Patent No. 4,868,179

FDA-Approved Package Insert for BiDil®

Claim 2

A method according to claim 1, wherein said
patient is further treated orally with digoxin in an
amount sufficient to achieve in said patient a blood
serum concentration of digoxin® of at least about
0.7 nanograms per milliliter and an effective edema
managing amount of a pharmaceutically acceptable
diuretic selected from the group consisting of
thiazides, ethacrynic acid, furosemide,
spironalactone and triamterene.

Indications and Usage

BiDil is indicated for the treatment of heart failure
as an adjunct to standard therapy in self-identified
black patients to improve survival, to prolong time
to hospitalization for heart failure, and to improve
patient-reported functional status. There is little
experience in patients with NYHA class IV heart
failure. Most patients in the clinical trial
supporting effectiveness (A-HeFT) received a loop
diuretic, an angiotensin converting enzyme
inhibitor or an angiotensin Il receptor blocker, and
a beta blocker, and many also received a cardiac
glycoside or an aldosterone antagonist.

? Digoxin is a known cardiac glycoside. Two suppliers of digoxin tablets, Mylan Bertek Pharmaceuticals, Inc. and
GlaxoSmithKline, both list the following information in the 2005 Physician’s Desk Reference, under “Dosage and
Administration, Serum Digoxin Concentrations” for their products, Digitek® and Lanoxin®: “About two-thirds of
adults considered adequately digitalized (without evidence of toxicity) have serum digoxin concentrations ranging
from 0.8 to 2.0 ng/mL. However, digoxin may produce clinical benefits even at serum concentrations below this

range.”
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(10)  The relevant dates and information pursuant to 35 USC § 156(g) are being provided to
enable the Secretary of Health and Human Services to determine the applicable regulatory
review period for BiDil®:

IND number 41,186 was effective April 1, 1993.

NDA number 20-727 was submitted on July 3; 1996.

The NDA for BiDil® was approved on June 23, 2005.
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(11) A brief description of the activities undertaken during the applicable regulatory review
period, and the dates applicable to such activities, between the U.S. Food and Drug
Administration and the Applicant in IND 41,186 and NDA 20-727 is attached hereto as

Appendix F.
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(12) It is the opinion of NitroMed, Inc. that US Patent No. 4,868,179 is eligible for a 5-year

period of extension of time. This period of extension was calculated in accordance with 37 CFR

1.775 as follows:

(a)

(b)

The regulatory review period under 35 USC 156(g)(1)(B) began on April 1, 1993

(the effective date of the IND) and ended on June 23, 2005 (the date of approval),

amounting to a total of 4,466 days, which is the sum of (i) and (ii) below:

0)

(i)

The period of review under 35 USC 156(g)(1)(B)(i), the “testing period,”
began on April 1, 1993 and ended on July 3, 1996, which equals 1,189
days.

The period of review under 35 USC 156(g)(1)(B)(ii), the “NDA period,”
began on July 3, 1996 and ended on June 23, 2005, which equals 3,277

days.

The period for extension is calculated as the regulatory review period less:

i)

(if)

(i11)

The number of days in the regulatory review period which were on or
before the date on which the patent issued (September 19, 1989),i.e.,0
days, and |

The number of days in which the Applicant did not act with due diligence,
i.e., 0 days, and

One-half the number of days remaining in the period in the “testing
period” after subtracting (i) and (ii) above, which is one-half of (1,189 - [0

+ 0]) or 594 days

which results in a period of 4,466 — [0 + 0 + 594] = 3,872 days.
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(c) 3,872 days when added to the original patent expiration date of April 22, 2007
would result in the date of August 29, 2017.
(d)  Fourteen years when added to the date of NDA approval (June 23, 2005) would
result in the date of June 23, 2019.
()  The earlier date of (c) and (d) is August 29, 2017.
® Since the patent at issue was issued after September 24, 1984, the extension is
limited to no more than 5 years. Five years added to the original expiration date
of April 22, 2007 results in the date April 22, 2012.
(g)  The earlier date of (e) and (f) is April 22, 2012.

Therefore, the extended expiration date of the subject patent is believed to be April 22, 2012, or
an extension of 5 years (1,827 days).
(13)  NitroMed acknowledges a duty to disclose to the Director of the United States Patent and
Trademark Office and the Secretary of Health and Human Services any information which is
material to the determination of entitlement to the extension being sought.
(14)  The Director is hereby authorized to charge the amount of $1,120 to Deposit Account No.
08-0219 for receiving and acting upon this application for extension.
(15)  All inquiries and correspondence relating to this application for patent term extension are
to be directed to:

Michael Sabolinski, M.D.

Senior Vice President .

Clinical Development and Regulatory Affairs

NitroMed, Inc.

125 Spring Street

Lexington, MA 02421

Telephone: (781) 266-4179
Fax: (781) 274-8080
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This application is being submitted to the U.S. Patent Office in triplicate.
Also submitted is an Appointment of Agent to NitroMed, Inc., duly signed by Jay N.
Cohn (the owner of U.S. Patent No. 4,868,179) and a Power of Attorney signed by NitroMed,

Inc. (the licensee under the subject patent).

Respectfully submitted,

Date: August 19, 2005 By: “/JHMJLL . 7%7*4‘\/

Hollie L. Baker
Registration No. 31,321
Attorney for Applicant

Wilmer Cutler Pickering
Hale and Dorr LLP

60 State Street

Boston, MA 02109

Telephone : (617) 526-6110

Facsimile: (617) 526-5000
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APPOINTMENT OF AGENT

WHEREAS Jay N. Cohn (hereinafter “ Dr. Cohn”), an individual whose principal
address is 4848 Russell Avenue South, Minneapolis, Minnesota 55410, is the owner of U.S.
Patent No. 4,868,179 entitled “Method of Reducing Mortality Associated with Congestive Heart
Failure Using Hydralazine and Isosorbide Dinitrate” which was granted September 19, 1989;

WHEREAS NitroMed, Inc. (hereinafter “NitroMed™), a Delaware Corporation whose
principal address is 125 Spring Street, Lexington, Massachusetts 02421, entered into a license
agreement with Dr. Cohn under which NitroMed was granted certain rights under U.S. Patent
No. 4,868,179;

WHEREAS NitroMed is marketing a drug within the scope of the claims of U.S. Patent
No. 4, 868,179, including BiDil® (isosorbide dinitrate/hydralazine hydrochloride);

WHEREAS NitroMed received marketing approval on June 23, 2005 from the United
States Food and Drug Administration to market the fixed dose combination of isosorbide
dinitrate and hydralazine hydrochloride under the mark BiDil®;

WHEREAS 35 U.S.C. Section 156, known as the Drug Price Competition and Patent
Term Restoration Act of 1984, provides at (a)(3) that an application for an extension of a patent
term can be submitted by the owner of record of the patent or its agent;

NOW, THEREFORE, Dr. Cohn hereby appoints NitroMed, its subsidiaries and/or its
designees as his agents for the express purpose of submitting the application for patent term
extension for U.S. Patent No. 4, 868,179 covering BiDil® under 35 USC 156. This appointment
shall be co-extensive with the term of the underlying license agreement.

DR.JAY N. COHN
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POWER OF ATTORNEY

WHEREAS, NitroMed, Inc. (hereinafter “NitroMed™), having its principal place of
business at 125 Spring Street, Lexington MA 02421, has entered into a license agreement with
Jay N. Cohn (hereinafter “Dr. Cohn”), having a principal address at 4848 Russell Avenue South,
Minneapolis, Minnesota 55410, and by virtue thereof has been granted certain rights under U.S.
Patent No. 4, 868,179;

WHEREAS, NitroMed is marketing a drug within the scope of the claims of U.S. Patent
No. 4,868,179 including a drug sold under the mark BiDil®;

WHEREAS, NitroMed has received marketing approval on June 23, 2005 from the
United States Food and Drug Administration to market the drug sold under the mark BiDil®;

WHEREAS, 35 U.S.C. Section 156, known as the Drug Price Competition and Patent
Term Restoration Act of 1984, provides at (a)(3) that an application for an extension of a patent

term can be submitted by the owner of record of the patent or its agent;

WHEREAS, by virtue of APPOINTMENT OF AGENT signed by Dr. Cohn and dated
August 5, 2005, NitroMed is authorized to designate a person as a NitroMed agent for the
express purpose of submitting an application for patent term extension of said U.S. Patent No. 4,

868,179.

NOW, THEREFORE, NitroMed hereby designates Hollie L. Baker (Reg. No. 31,321)
who is a lawyer in the law firm of Wilmer Cutler Pickering Hale and Dorr LLP, 60 State Street,
Boston MA 02109, and serves NitroMed in intellectual property matters, as an authorized

attorney for submitting and prosecuting said application for patent term extension.

AL

Mlchael D. Loberg, Ph D.

Date: August 8, 2005
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mononirts (15 25%) and the S-monanirate (75 85%). Both metaboRes have
nluhgwwmwemw Mmmmmmmdms
hours, The ceaed by sosabide,

5 s, and by

10 sorbdol The 2

hemodynamic effocts iolowing mutlpd dosing.

Clinical Trials

BDlor i mmuamamam trydralazine bydrochloride was studied
placeto-controbed cini in 1,592 patients with i  severe heart tailore

mmmmmmﬂmmmm«s enaizprd) in 804 patients.

In the mulicenter trtal V-Her T |, B combination of hydralazing and tsosarbide dintrate
75 mg/40 mg gid (1=186) was compared In placedo =273) in men with impaired
cardiat function and reduced excercise tokerance (rimarly NYRA cxss land 19, and on
Theray vih tigialis ghycosides and duretics. Tese was o overall sigrificant dfference
in ety Geticen 0 o egmentgrougs. Tt vas, mmatxan(avuig
hydralazine and ksosorbide dintrats, wh ysks, was
meﬂmhﬂaﬂsthmWnMemw&vammm
and the combiration treatment.

102 second sty of moraiZy, V-HeFT I, e combination of hydratazine and isosebids

awm75mg140n-aunmsmwwmnm 1 804 menwilh impaired ¢~
mmmmmm&mmmmmwm

digtaks ghorsites 0 Guretis. e conbieion o yatuie and

frata was inferior to enatapel bt Ihedﬂﬂ'-

ence was obsesved i the white popuation {n=574); there was essentially no dHerence

n the biack popudation {n=215).

Based on these retrospective analyses suggesting an eflect on survival in black patierts,
ut showing (it evidence of an effect in the white popultion, 2 third shudy was oon-
ducted among biack patiends wih heart (akse.

The AHT trat evatzated B vs. placebo among /050 saf-sentlied biack patierts
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Patlents treated with BDD in the A-HeFT study fad randomdy meastred biood
mﬁmmm%mﬂﬁb«aﬂnﬁﬂuﬁhﬁmnm The conri-
bution of the ditference in biood pressure to the overall outoome difesence s
unknown. Whether both hydratazne and isosorbide dinirats contrbute to the
overal outoome differenca has not been studied in outooms triaks. Isosorbide
dintirats and hydralazing have not been Systematically studied lor the treatment of
heart lahwa as separate agents, ang neither drug is indicated for heart fakure

INDICATIONS AND USAGE
mkmmmmwmmdmn(amasmmnmtgmmmaw

n sell-identfled black patients t improve Suvival, o
for heart (zllre, and to Erprove status. There & Bitle
n with NYHA cass N heart fallure, Most patients in the cinical

verting enzyme inhibitor or an angiotentsin O recaptor
&nd many alsa received a cardtac ghycoside or an aidostarone ankagonist.

CONTRAINDICATIONS
BIil & contraindicated In patlents who are allerglc 10 Organic nitrates.
WARNINGS

Augmentation of the vasodiatory effects of isosorbida dintratz by phosphod-
esterase inhbitors such s siidenafi, vardenafi, or tadatafil could resull b sevese
hypatonsion, The time courss and gose dependence of i interaction tave not

been studled. supportiva care showd consist of those measures used
to treai a ndrate overdose with elevation of the extramiies and central vome
exgansion.

PRECAUTIONS

General

The precautions that need to be taken when using BID are thase approprate to
eath of 5 components.

Treaiment with hydratazine hydroctioride may produce a clinical picture simuiating
Systemic kpus enyth incuding

¥ systesnic Lusumnatmﬂemmsowhnamumdmm
B, discontinuation of BIDI should be considered only after a thorough benefit-
to-rtsk assessment. Symptoms and signs of systemic Lous erythematosus usual-
mmmgljﬂmmummmnﬁﬁ[ bemm

marny yedrs iater. G may be necessary.
(SeePlEGNJTIIM Laboralory Tests.)

Symptomatc hypotension, particuiarty with uprght posture, may occur with even
small doses ol BiDA, Therelore, Blmmamuseuwmaumhpauansm
mybevoﬂmeoeoleteoum.wmmmlw are already hypotensive.

€an cause tacty potentially leading to myocardial
Ischemia and anginal attacks.
Carefd clinical and hemodyramic monoring is recommended when B b

adminkstered to patients with acute myocardial infarction to avold the hazards of
ypotension and tachycasdia,

mammmanmmmmsmmteawnnpwwmm evidenced
n&m may be related 10 an antipyridaxine
ecthrIdw‘emldbsaddeﬂla therapy if such symploms develop.

Isosorbide dinitrate therapy may aggravate angina assceiated with iypertrophic
cardomyopatty.

Information for Patients

Patients should be tnformed of possible side efiects and advised to take the meg-
ication regularly and continuously as direcled.

Patlents shoukd be tokd that headaches aften accompany eatment with BIDH,
especially during inittation of treatment. Headaches tend to subside even with
continued dosing. Patients should b instructed to consull a physician (o adkst
the dose of BID if headache continues with repeated dosing. Treatment of
emerging headache was managed with acelaminaphen in some cinical triat

Treatment with B0H may be associated vilh lightheadadness on standing, espe-
cially after rising from a recurmbent or seated position.

Patients should be cautioned that inadequate (ki intake or excessive fhdd foss
from perspiration, dianthea or vombing may (ead to an excessive {al in blood pres-
S8 and cause ledness or even syncope, ¥ syncope does oo, BIDE
%Iemeu , and the prestribing physician should be natified as so0n

as 3

Patients shoutd be cautioned about the increased risk of especially

sigrificant inorzasa in berign necplastic noduies in males igh-dosage) and
tmmmmnammmqm.mmmm
tumors of the testes were also signiflcantly increased in the high-00se grup.
ts mukagenic systems, ang is positive in rat
marammpammwrwmhm Additional in v 2nd fn vito
cells, fibrobiasts trom mica, bong marrow

sirate any mutagenic or clastogenic potential for hydraazing

tsosorbide Dinitrate

mwmmmmwwmmmmmmmu

carcinogenic potential of isnsorbide cinétrate, A modiied two-fitter reproduction

mmvmrwmmmuzsalmwmwmsm
Maximum Recommended Human Dosz of 810 on 8 body surface area basis)

remmmwmmdmedmmugm

Pregnancy Category C

mmmmmmmwam«m n embryo-
mhmnmmuzthmumazld

basis}, Hydratazine hydroctdoride s teratogenic
mnemsemmmmuymmmmmamammm
dmnmamaﬂaceummﬂsxﬂmmmmmm
tesatogenicity of
A meta-analysts of randomized controlled triats comparing hydralazine bydrochio-
ride with olher antinypestensive anerts for severe ypertansion in pregnancy
found that tydratazng was associaled

maternial hypotension, placentsl sbaption,
more adverse wmmfaalmmmemmmwwa

Metabokic: Hypercholesteremta.
Musculoskeletal: Artivaigia, myaigha, tendon disordey.
Skin: Alopecia, angloedema, sweating,
In the V-HeFT | and & studies, & total of 587 patients with heart (alkro were treat-
ed with the combination of isosorbide dinfrate and hydratazine hydrochioride.
The typa, pattam, brequency and sevestly of adverss experiences reportad in
these stucles were simaar t0 those reportad in A-HeFT, and no unusual agverse
epariances were (eported.

Frior experience with BDi components

The foflowing addtiona) adverss events have b
mmmumwmmmwmmem
Digestive: paraiytic eus.
Cardiovascular: paradpdcal pressor 1espanss, crescands angina.
Neurologkc: peripheral neurtlis, numbness, tingling, muscls aramps, psychatic
reactions, disrentation.

Genitourinary: cificutly in uination.

bood dysorasts, ag pupr,
Hypersensitive Reactions: eosinophilia, hepatlls.
Other: nasa! congestion, flushiy, lacrimation, conpunctivis.

OVERDOSAGE

Thers are no documentad cases of overdosage with DL The signs and symp-
pharmaco-

elther Isosorbide dini-

of [}

lapatmswmmgstmﬂ\gmwm‘dm 15|regmﬁﬂi&ueg toms of overdosage with BIK] are expeciad to ba thasa of excessive
nancies resulted in 14 ive births and one stilbirth, Tha o neonatal mwwwmmmmmwmd
wmpuwswaemmdmm alazing

been detected using a non-selectiva assay in matemal
and umbilcal plasma In patients treated with the drug during pragnancy.

Isosorbide dinitrate has been used for effectiva acute and sub-chronic control of

mmmnummmmmmuemmmnhamm

regimen and assessing its effects on pregnant women andfor the

There are no studies using 8Dl in pregnant women. nuetue.BDIlsmmm

used with caution during pregnancy 2nd only & the potentiat benefit justilles

puemmrmometm

Nursing mothers

Tnepuxhlewdmolm«ahmehh&stmukmmnemdetamm Lis
isosorbide dinlirate ks excreted in human mik No studies

Imebeenpafamedvdmemcammmndbewdsedmn&nﬂlsadmh
istered i a nursing woman,

Pediatric use

The satety and effectiveness of BID in ctildren have not been established.
Gerialic use

Clirical studies of BiDi & not include sufficient rumbers of subjects aged 65
they fespond diferently from younger subjects.

tsasarbide dinfrats, &5 actve metabolites, and hydraiazine may be efiminated
more Siowly n elderly patients.

ADVERSE REACTIONS

Bion

8 has been evaluated for sately in 517 heart falkre patients in A-HeFT, A tota)
of 317 of these patients received B for 3t least 6 months, and 220 received
Bl tor at least 12 months. In AHeFT, 21% of the patients ciscontinued BIDE for
aoverse pared to 12% who placebo. Overal,
amgmwmmmemmnmwmﬂmhwmnww
patients. Table 2 Eists adverse events reported with an incidence of > 2% in
patients treated wkh BDI it AHeFT, and, after rounding to the nearest 1%,
ocourring more frequently than in the placebo group, regardiess of causaily.
Headache and dizziness were the two most frequent adverse everts and wers
mare than twice as frequent in the B group. The most common reasons for

they are taking artihypertensive drugs concomiantly.

Patients should be cautioned against concomzant use of BiDA with phosphodi-
esterase-5 inhibltor drugs used for the treatment for erectie dysiunction o pui-
maorary hypestension such as sildenafit cirate (Viagra®; Revatio™), vardenalil
{Levira®) or tadatafil (Clafis®). Use of BIDA may produce an exreme drop in
biood pressura that may resuft in fainting or may provoke chest pain or a heart

Laboratory tests

¥ sympioms suggestive of systemic bipus erythematosus ocour, such as arthval-

ge, fever, crest pan. prolonged malaise, or othes unexplained signs or symptoms,
couns and antinuckear andibody (er determinations should be

peﬂormed A positive mmmmmawsm the physician care-

fully weigh the benefits and risks of continued therapy with BD.

Drug/Orug Interactions

Due o the
beusedwmoammmnanemsrecemngsm

Patiznts treated with BDE who receive any potent parenterat antihypertensive
agent should be continuousty ctserved for several hours for excessive fal in blood
pressure.

The effects of 8D on vasodilators incluting aloohol may be additive.
Sigenafil: See WARNINGS.

Vardenafik See WARNINGS.

Tadalafi: See WARNINGS.

(xidase ntibitors Should

Hydralazing Hydrochloride
An increased incidence of lung tumors (adenomas and B0EROCATCINONAS) was
mmnamamemhmammmte?wmm fhydrochioride
thelr rinking water 81 a dosage of about 250 mo/kg per day (6
tmesnwmﬂugmenovﬂmmBMMacaareabasw) na2yer -
en

study al dose fevels
ol 15,30, afﬂGOmglthyﬁDlﬁS

of Fertlity

by gavage al
times ths MRHD of BDil on a body surface:
area basis), microscopic examination of the liver revealed a smal, but statistically

ing BODA in the A-Her T trial were headache (7%) and Gizzingss (4%).

Tabla 2. Adverse Events Ocourring in the A-HefT Study in > 2% of Patients
Treated with BiDa.

Placado
{=527)
(% of patierts)
Headache 0 2
Dizziness 32 14
Chest pain 16 15
Asthenia 1"
Nausea [

Bronchilis
Hypotension
Siusitis
Ventriculas tachycardia
Pabitations
Hypergiycemia
Rhinilis
Paresthesia
Vormiting
Ambiyopia
Hyporfpidenia
Tachycardia

BDI
M=517)
(% of patients)

k<

N W s~ Dhbddods®z
AMesNNO DL SN

The folowing acverse events wera reported in A-HeF T b at ieast 1% but tess than
zwmmummmemmmmwwosxm

patients than in placebo-treated patients; all such events are inchded unless they
are too non-specic to be meaningfud or appear to reflect undertying disease.

Body as a Whole: Allergic reaction, malaise.
Central nervous system: Somnalence.
Gastointestinal; Cholecystitis.

‘Acute toxicity: No deaths due 10 acute poisoning have boen ieported.

Signs and Symptoms: The anmmmmdmmgewmwwe
expected to be thosa of pharmacclogic effect, i a,vas)dilamm
mw«mwwmﬂmmumwm
heatache, confuslon, tachycardia and generaized skin flushing. Complications
c2n incude myocardial ischemia and subsequent myocardia! infarction, cardiac
mmmhwwmmmmmmmmmm
approprlate treatment.

Treatment There is 0 speciic antidote.

Support of the cardiovascudar system ks of primary impartance. Shock should be
wtedwlhphsrmapandasmm essars, and positve inotropic agents. The
gastric contants evatuated, taking adequa
aspkammmmarmmmwmmmmmmwammm
gm%mmmwwmmmmm

hnaum:wﬁhremldkeaswwmgesthﬂeantalhe.mwresﬁllrmncm
wmmkmmmﬂmmd
mhmmmmm mmmmm:naybe

No data are avaiable to suggest physiologica! maneuvers (¢.g., manewvers b

d‘a‘geﬂnpﬂoﬂtmwiw)ﬂa!m@ﬂmeiaateeﬂmiaﬂmd components

demnhwssrudswwmmmmmmmmm

diayzablity of hydratarine has not been detarmined.

Methemogiobinemia

Nitrate lons [berated during metabolism of isosorbide dintrate can oxidize hemo-

gobin ito methemogiobin.

Maaemrmdsmmwuwmmhhmmm
of arganic nitrates.

Methemoglobin levels & measurabls by most clinical laboratories.

s could be serious in chroel heart taikre patlents becauss of

ahmwmmmnmwmn echangs ynamics.
bmbeaasmmumwmwum

When temia is diagnosed, the ireatment of choice ks methylene
te, 102 ntravenousty.
DOSAGE AND ADMINISTRATION

‘Weatment with BIDA should be inftkated a1 a dose of ong BB Tabiet, 3 times a
(ay. BIDI may be Uirated to a maximum tolerated dose, nat to exceed two BIDI
Tablets, 3 times a day.

naabmmmmuhmmramwmmdwnmnm
those racommendad and no expestence with use of individual componerts.
ttration of BID can be rapid (3-5 days), some patients may expesience
fects and may take longes t seach thekr maximum tolesated dose. The
mgamaybedwmseﬂmsimeaswmﬂﬂnmbﬂsmmmyl
intolerable side effects oocur. Etforts should be made to tirate up as soon as
sida effects subside.

HOW SUPPUIED
mmmmzomotmmmmapmumgdmm
tydrochicride. They are biconvex, appraximately 8 mm in diameter, scored, fim:
ooated, mmmwwmwsﬂemmmwva\m
other side.

NOC 12948-001-12 bottle of 180.

Keep bottes tightly closed.

Store llﬁ‘cmwpenmmmlm (59-856°F).
[See USP Contreiled Room Temperature]

Protect from light. Oispense ina ugm-nsshm tight container.
fx only
Manﬂamured for:
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Lexngton, MA 02421 USA
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v Food and Drug Administration
Rockville, MD 20857

Y {@ DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

NDA 20-727

NitroMed, Inc.

Attention: Michael Sabolinski, M.D.

Senior VP, Clinical Development & Regulatory Affairs
125 Spring Street

Lexington, MA 02421

Dear Dr. Sabolinski:

Please refer to your new drug application (NDA) originally submitted July 3, 1996, under section
505(b) of the Federal Food, Drug, and Cosmetic Act for BiDil® (isosorbide dinitrate and hydralazine
hydrochloride) Tablets, 20 mg/37.5 mg.

We acknowledge receipt of your submissiors dated December 21, 2004 and January 4, 7, and 19,
March 22, April 11, 15, 22, 25, 26, 27, and 29, May 6 and 9, and June 9, 10, and 23, 2005.

Your submission of December 21, 2004 constituted a complete response to our July 2, 1997
not approvable letter.

This new drug application provides for the use of BiDil® (isosorbide dinitrate and hydralazine
hydrochloride) Tablets, 20 mg/37.5 mg for the treatment of heart failure as an adjunct to standard
therapy in self-identified black patients to improve survival, to prolong time to hospitalization for heart
failure, and to improve patient-reported functional status.

We have completed our review of this application, as amended. It is approved, effective on the date of
this letter, for use as recommended in the agreed-upon labeling text.

The final printed labeling (FPL) must be identical in content to the enclosed labeling (text for the

package insert) and the immediate container labels submitted on June 9, 2005. Marketing the product

with FPL that is not identical to the approved labeling text may render the product misbranded and an
" unapproved new drug.

Please submit an electronic version of the FPL according to the guidance for industry titled Providing
Regulatory Submissions in Electronic Format - NDA. Alternatively, you may submit 20 paper copies
of the FPL as soon as it is available but no more than 30 days after it is printed. Individually mount 15
of the copies on heavy-weight paper or similar material. For administrative purposes, designate this
submission “FPL for approved NDA 20-727.” Approval of this submission by FDA is not required
before the labeling is used.



NDA 20-727
Page 2

All applications for new active ingredients, new dosage forms, new indications, new routes of
administration, and new dosing regimens are required to contain an assessment of the safety and
effectiveness of the product in pediatric patients unless this requirement is waived or deferred. We
refer you to our May 25, 2005 letter waiving the pediatric study requirement for this application.

Please continue to monitor the-(b) (4). as an impurity/degradant in the release and
stability testing of BiDil® tablets with a release/shelf life limit of not more than (NMT) (b) (4)Based on
the stability data submitted, an expiration dating period of 6 months is assigned to BiDil® tablets when
stored at 25°C.

We remind you of your commitments provided in the June 9, 2005 submission to:

1) submit a second identification test for inclusion in the drug product specifications by
July 31, 2005

2) complete work on identification of impurity/degradation products in BiDil® tablets with
revised specifications, if appropriate, by August 31, 2005.

‘We have not completed validation of the regulatory methods. However, we expect your continued
cooperation to resolve any problems that may be identified.

The following dissolution method and specification for both isosorbide dinitrate and hydralazine
hydrochloride are recommended:

1) USP Apparatus I at (0} (4)PM in (P) (4)] of (P} (44 HC]
2) Specification not less than () (4h 30 minutes

In addition, submit three copies of the introductory promo tional materials that you propose to use for
this product. Submit all proposed materials in draft or mock-up form, not final print. Send one copy to
the Division of Cardio-Renal Drug Products and two copies of both the promotional materials and the
package insert directly to:

Division of Drug Marketing, Advertising,
and Communications, HFD-42

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

We remind you that you must comply with reporting requirements for an approved NDA (21 CFR
314.80 and 314.81).



NDA 20-727

Page 3

If you have any questions, please call:
Dianne Paraoan

Regulatory Project Manager
(301) 594-5308

Enclosure

Sincerely,

{See appended electronic signature page}

Robert Temple, M.D.

Director

Office of Drug Evaluation I

Center for Drug Evaluation and Research



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Robert Temple
6/23/05 05:16:51 PM
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571 ABSTRACT

A method of reducing mortality associated with
chronic -congestive heart failure in a patient with im-
paired cardiac function and concomitant reduced exer-
cise tolerance, comprising the oral administration: to

- said patient in need of the same of a combination of (a)

between about 75 and about 300 milligrams of hydrala-
zine, per day and (b) between about 40 and about 160 -

‘milligrams of isosorbide dinitrate, per day.

2 Claims, No Drawings
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METHOD OF REDUCING MORTALITY -
ASSOCIATED WITH CONGESTIVE HEART
FAILURE USING HYDRALAZINE AND
ISOSORBIDE DINITRATE 5

BACKGROUND OF THE INVENTION

The work which resulted in the present invention
was supported by the Cooperative Studies Programs of .
the Medical Research Services, Veterans Administra- 10
tion Central Office, Washington, D.C.

The present invention relates to a method of reducing
the incidence of mortality associated with clironic con-
gestive heart failure in. patients, by administering to
such patients an effective amount of a combination of !5

Dydralazine, or a pbarmaceutically acceptable salt
thereof, and isosorbide dinitrate. .

Hydralazine, or I-hydrazinophthalazine, and the
pharmaceutically acceptable acid addition salts thereof
is disclosed in U.S. Pat. No. 2,484,029 which issued Oct. 20
11, 1949. Hydralazine, in the form of its hydrochloride
salt, is a widely used arteriolar dilator drug indicated for
use in the treatment of essential hypertension. Although
hydralazine hydrochloride -has been found to exert a
sustained hemodynamic effect in patients with chronic 25
congestive heart failure, studies have not confirmed that
this drug can increase exercise tolerance or relieve
symptoms when: given alone, as see Chatterjee et al,,
Ann. Intern. Med., Vol. 92, pp. 600-604 (1980) and Fran-
ciosa et al., Am. Heart J, Vol..104, pp. 587-594 (1982). 30

Isosorbide dinitrate, or 1,4:3,6-dianhydrosorbitol 2,5-
dinitrate, is a widely used peripheral dilator, producing
a vasodilatory effect on both peripheral arteries and
veins with predominant effects on the latter. Isosorbide
dinitrate is indicated for the treatment and prevention of 35
angina pectoris and may be symptomatically effectivein .
improving the exercise capacity of patients suffering
from chronic congestive heart failure, as see C. V. Leder .
et al,, Circulation, Vol. 67, pp. 817-822 (1983).

The rationale for vasodilator therapy for heart failure 40
is evidence that vasoconstriction in the systemic arterial
and venous beds raises impedance to left ventricular
ejection and shifts blood centrally from the venous
capacitance vessels. The results of these circulatory
effects is increased preload and afterload that adversely 45
affect left ventricular performance and contribute to
low cardiac output and venous congestion that charac-
terize heart failure,

The combined use of hydralazine hydrochloride and
isosorbide dinitrate has been suggested in the vasodi- 50
lator therapy of patients with chronic heart failure and
for the purposé of eliciting a favorable symptomatic
hemodynamic effect on left ventricular performance, as
see B. Massie et al.,, Am. J. Cardiol, Vol. 40, pp. 794-801
(1977) and G. L. Pierpont et al., Chest, Val, 73, pp. 8-13 55
(1978).

Prazosin hydrochloride, an alpha-adrenoceptor an-
tagonist indicated for the treatment of hypertension, has_
likewise been suggested in.the vasodilator therapy of

. patients with chronic heart failure and for the purpose 60
of eliciting a favorable symptomatic hemodynamic ef-
fect on left ventricular performance, as see N. A. Awan
et al, Am. J. Med., Vol. 71, pp. 153-160 (1981) and W,
S. Colucci et al., Am. J. Cardiol, Vol. 45, pp. 337-344
(1980). 6

However, in neither- the studies conducted with
prazosin hydrochloride, nor the studies conducted with
a combination of hydralazine hydrochloride and isosor-

N
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bide dinitrate, has any influence on mortality been es-
tablished.

It has now been surprisingly and unexpectedly dis-
covered that while no statistically significant reduction
in mortality could be established using prazosin hydro-
chloride in vasodilator therapy in chronic congestive
heart failure, a combination of hydrazaline hydrochlo-
ride and isosorbide nitrate has been formed to substan- -
tially and significantly reduce the incidence of mortality -
in such patients.

It is therefor an object of the present invention to
provide a method of reducing the incidence of mortality

- associated with chronic congestive heart failure in pa-

tients by orally administering a combination of hydrala-
zine, or a pharmaceutically acceptable salt thereof, and

.dsosorbide dinitrate to such patients in need of the same.

It is a further object of the present invention to pro-
vide compositions containing hydralazine or a pharma-
ceutically acceptable salt thereof, and isosorbide dini-
trate for use in such method.

These and other objects of the present invention are
apparent from the following detailed disclosures. -

DETAILED DESCRIPTION OF THE
INVENTION ‘

One embodiment of the present invention relates to a
method of reducing mortality associated with chronic
congestive heart failure in a patient with impaired car-
diac- function and concomitant. reduced exercise toler-
ance, comprising the oral administration to said patient .
in. need of the same of a combination of (a) between.
about 75 and about 300 milligrams of hydralazine or-a
pharmaceutically acceptable acid addition salt thereof,
per day, and (b) between about 40 and about 160 milli-

.grams of isosorbide dinitrate, per day.

By impaired cardiac function in such patient is meant-
a patient exhibiting abnormal cardiac dilatation, as evi--
denced, for example, either.by a cardiothoracic ratio
greater than about 0.55 on a chest X-ray film or by a left

- ventricular internal diameter diastole greater than about

2.7 centimeter per square meter on echocardiography,
or a patient exhibiting left ventricular functional impair-
ment, as.evidenced, for example, by a radionuclide
ejection fraction less than about 45 percent.

Reduced exercise tolerance in such patient can be
assessed by methods known in the art. For example, a
convenient assessment can be made by a progressive
maximal bicycle-ergometer exercise test taken while
expired air is collected continuously to monitor oxygen
consumption, with a peak of generally less than about
25 ml per kilogram of patient body weight per minute.
Reduced exercise tolerance is measuréd by patient
breathlessness and fatigue. :

In a preferred embodiment of the present invention,
the patient with chronic congestive heart failure is addi-
tionally treated with digitalis, such as digoxin, prefera-
bly orally, to achieve a steady state blood serum con-
centration of the same of at least about 0.7 nanograms .
per ml, preferably between about 0.7 and. about 2.0
nanograms per ml. ' _

Also, in preferred embodiment of the present inven-
tion, the patient with chronic congestive heart failure is
additionally placed on a regimen of conventional di-
uretic therapy to manage edema. Depending upon the
diuretic employed, potassium chloride may be adminis-
tered to the patient in order to optimize the fluid bal-
ance while avoiding hypokalemic alkalosis. Preferably,
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the diuretic therapy is achieved by oral administration
of the diuretic, and potassium chloride as needed. Suit-
able conventional diuretics include, for example, thia-
zides such as chlorothiazide (about 500 to about 2000
mg orally per day), hydrochlorothiazide (about 50 to
about 200 mg orally per day), ethacrynic acid (about 50
to about 400 mg orally per day), furcsemide (about 40 to
about 200 mg, 1, 2 or 3 times per day), spironalactone
(about 25 to about 50 mg orally twice to four times per
day), or triamterene (about 50 to about 100 mg orally
one to four times per day), or conventional combina-
tions thereof. Where potassium therapy is indicated to
prevent hypokalemia, the daily ingestion of foods with
high potassium content may be sufficient, such as ba-
nanas or orange juice, but potassium chioride in liquid
-or solid form, €.g. between-about 20 to40-milliequiva-
lents potassium chloride two to four times per day, may
be fiecessary.

The hydralazine may be generally administered in the

5
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form of its pharmaceutically acceptable acid addition 20

salt, preferably the hydrochloride salt thereof. ‘
The two ingredients, the hydralazine, or pharmaceu-

tically acceptable salt thereof, and the isosorbide dini-

trate, may be orally administered together in the form of

a combined unit dose form, or separately, as individual 25

dose forms.

The per diem regimen of the hydralazine and isosor-
bide dinitrate, for oral administration, is convenieatly
met, for example, by administering the hydralazine in a

unit dose form of a 37.5 milligram capsule orally twice 30

daily up to two such capsules four times daily, and by
administering the isosorbide dinitrate as a 20 milligram
tablet unit dose form, and orally administering between
one-half of such tablet four times a day to two tablets
four times a day.

- Preferably, therapy is begun by administering 37.5
mg hydrazaline, e.g. in the form of its hydrochloride,
four times per day and 20 mg isosorbide dinitrate four
times per day. In the absence of side effects, the dosage

35

can be increased to 75 mg hydrazaline hydrochloride 40

and 40 mg isosorbide dinitrate, each given four times
per day. If drug related side effects occur, the dosage is
reduced to 10 mg of isosorbide dinitrate administered
four times daily, and 37.5 mg hydrazaline administered

twice daily. Where dose reduction occurs, an attempt 45

may be made at a later date to reinstitute a higher dose
regimen.

The combination regimen as described above is in-
tended over a long period. Using this regimen a surpris-
ing statistically significant reduction in mortality associ-
ated with chronic congestive heart failure in such pa-
tients can be achieved during the course of administra-
tion.

In order to achieve the objective of the invention, the

50

patient suffering. from congestive heart failure should 55

advantageously be placed on the combination therapy
for a period preferably in excess of six months, more
preferably in excess of one year and most preferably in
excess of two years.

The following Example is for illustrative purposes
only and is not intended to limit the metes and bounds of
the present invention.

EXAMPLE

A total of 642 male patients between the ages of 18
and 75, with chronic congestive heart failure, having
impaired cardiac function and reduced exercise toler-
ance and undergoing conventional treatment with di-

60
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4 -
goxin (>0.7 ng per milliliter) and diuretics to optimize
fluid balance were entered into a double-blind trial of
three groups, one group (183 patients) to receive addi-
tional treatment with prazosin, one group (186 patients)
to receive a combination of hydralazine hydrochloride
and isosorbide dinitrate, and one group (273 patients) to
receive placebo. The groups continued their regimen of
optimal dose of digoxin and diuretic therapy through-
out the study. The placebo group also received placebo
tablets and placebo capsules taken four times daily. The
prazosin group took prazosin hydrochloride capsules,
2.5 mg, and placebo tablets four times daily. The re-
maining group was given 37.5 mg of hydralazine hydro-
chloride capsules and 20 mg of isosorbide ‘dinitrate in
matching tablets to be taken four times daily, In all
groups, therapy began with one capsule and one tiblet
four times daily. In the absence of side effects, this dose
was increased two weeks later to two capsules and two
tablets four times daily. If side effects thought to be
drug related occurred, the dose was reduced to haif a
tablet four times daily or to one capsule twice daily. If
the dose were reduced, an attempt was made in each
case to reinstitute the full dose at a later date. Of the 642
patients in the study, 284 (44.2 percent) had coronary
disease and 358 (53.8 percent) had heart fdilure unre-
lated to coronary disease. The distribution of base-line
variables in the three treatment groups was remarkably

‘cimilar, In the study, follow-up averaged 2.3 years,

with a range of 6 months to 5.7 years, During the fol-
low-up period, there were 120 deaths in the placebo
group (44.0 percent), 91 deaths in the prazosin .group
(49.7 percent) and 72 deaths in the hydralazine group
(38.7 percent). Among the patients with chronic heart
failure who died, it was difficult to exclude the heart
condition as a contributing factor to death—even when
other serious diseases were present. Therefore, the anal-
ysis was confined to mortality from all causes. Of the
deaths, 45 percent were classified as “sudden”. At one
year, the cumulative mortality rate in the group treated
with the hydralazine-nitrate combination (12.1 percent)
was 38 percent lower than in the placebo group (19.5
percent). For mortality by two years, the risk reduction
among patients treated with the hydralazine-nitrate
combination was 34 percent (P<0.028). The cumula-
tive mortality rates at two years were 25.6 percent in
the hydralazine-isosorbide dinitrate group and 34.3 per-
cent in the placebo group. At three years, the mortality
rate was 36.2 percent in the hydralazine-isosorbide dini-
trate group and 46.9 percent in the placebo group. The
mortality-risk reduction in the hydralazine-isosorbide
dinitrate group was 36 percent vis-a-vis the placebo
group after three years. In contrast, over the three year
period, the mortality rate in the prazosin group was
essentially the same as in the placebo group. Other
specifics of this study, including comparative base line
data, drop-out analyses, cumulative mortality specifics,
and hemodynamic variables in the treatment groups are
set forth in Cohn et al., N. Engl J. Med., Vol. 314, pages
1547-62 (June 1986), the disclosure of which is incorpo-
rated herein by reference.

What is claimed is:

1. A method of reducing the incidence of mortality
associated with chronic congestive heart failure in a
patient with impaired cardiac function and concomitant
reduced exercise tolerance, comprising the oral admin-
istration to said patient in need of the same of a combi-
nation of
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(a) between about 75 and about 300 milligrams of
hydralazine, or a pharmaceutically acceptable acid
addition salt thereof, per day, and
(b) between about 40 and about 160 milligrams of
isosorbide dinitrate, per day.’ . .
2. A method according to claim 1, wherein said pa-
tient is further treated orally with digoxin in an amount

10
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6

: 6 :
sufficient to achieve in said patient a blood serum con--
centration of digoxin of at least about 0.7 nanograms per
milliliter and an effective edema managing amount of a
pharmaceutically acceptable diuretic selected from the
group consisting of thiazides, ethacrynic acid, furose-
mide, spironalactone and triamterene. - :
¢ & & % X
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9/26/95
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Submission of original IND for BiDil

FDA receipt of IND

Receipt of letter from FDA acknowledging receipt of IND and assigning
IND number 41,186

Phone conversation with D. Roeder of FDA re manufacturing of BiDil
Phone conversation with G. Buehler of FDA re IND review status

Letter from Medco and telephone conversation re manufacturing of BiDil
Phone conversation with G. Buehler of FDA re IND review status
Effective date of IND

Receipt of fax from G. Buehler-of FDA +e biopharm comments from IND
review

Receipt of FDA letter summarizing pre-IND meeting held on 11/5/92
Receipt of FDA letter re comments on CMC section of IND

Phone call from G. Buehler of FDA re waiver of CRF requirements for V-
HeFT I study

Submission of 1993 annual report and protocol amendment

Letter to FDA re referencing Apresoline NDA

Phone call to T. Ludden of FDA re assay for biopharm studies of
hydralazine

Phone call from Dr. Marroum of FDA re assay for CB-01 study
Teleconference with FDA re pilot BE study and CB-02 study

Submission of protocol amendment providing for analysis of both free and
apparent hydralazine and CMC amendment

Twelve normal subjects enrolled for bioequivalency study

Submission of pilot study results and preliminary safety data
Teleconference with FDA re trial design for BE study

Phone call from G. Buehler re requirements for environmental assessment
report

Letter to FDA re proposal for data to be generated for environmental
assessment

Phone call to G. Buehler of FDA re V-HeFT II patient summaries
Teleconference re environmental assessment requirements for BiDil
Submission of 1994 annual report

Submission of proposal for stability data to be included in NDA
Submission of CB-02 protocol and amendment for change in
manufacturing site

Phone call to FDA re weight variation criteria for CB-02 study

Phone call from G. Buehler of FDA re CB-02 and NDA requirements
Submission of amendment to protocol CB-02 providing for change in
body weight requirements

Phone call from G. Buehler re V-HeFT II case report form requirements
Submission of protocol amendment providing for a change in the oral
clearance levels of hydralazine

Receipt of FDA fax re biopharm requirements

Submission of pre-NDA submission package
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kinetic study and electronic version of NDA
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Submission of additional datasets for clinical studies in NDA

Submission of environmental assessment certification for BiDil; Phone
call from FDA re environmental assessment for BiDil; Phone call to FDA
re review team and review classification

Fax from G. Buehler of FDA re FDA comments on multi dose study
Phone conversation with Dr. Marroum of FDA re multi dose study design
Letter from FDA re manufacturing and controls deficiencies

Submission of patent information
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study design

Fax from FDA re method validation for BiDil; Medco response re method
validation samples

Letter to FDA re update of method validation studies

Response to FDA manufacturing and controls deficiency letter

Phone call from N. Falcone of FDA re receipt of method validation
samples

Phone call from G. Buehler of FDA re rescheduling meeting re multi dose
study design '

Phone conversation with G. Buehler re meeting re multi dose study design
Submission of NDA Safety Update Report

Phone call from C. Ganley at FDA re statistical treatment of patients
discontinued from study early

Phone call to G. Buehler of FDA re multi dose protocol and BiDil trade
name

Fax to FDA re multi dose protocol meeting
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11/21/96
11/21/96
11/25/96
11/26/96
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172197
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1/9/97

1/9/97
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1/31/97
2/3/97
2/6/97

21197
2112197
2/14/97

Phone call to G. Buehler of FDA re meeting with FDA re advisory
committee

Letter to FDA re follow-up with patients who discontinued study early
Submission of published mechanistic data to FDA

Letter from FDA re manufacturing and controls deficiencies

Meeting with review division, Medco presented with FDA questions
Telephone conversation with Dr. Marroum of FDA re dissolution testing
Letter to FDA re summary of issues needed to be addressed prior to
advisory committee meeting

Fax to FDA re composition and specification of BiDil tablets; Phone call
from Dr. Marroum of FDA re muiti dose study protocol

Phone call to G. Buehler re CMC deficiency letter

Submission re response to medical/statistical reviewers questions posed at
meeting on 11/21/96

Letter to FDA re response to CMC deficiency letter; call from G. Buehler
of FDA re supplemental analyses

Submission to FDA re response to medical/statistical reviewers

Letter to FDA re response to reviewers concern over trade name

Fax to FDA re November 25, 1985 IND amendment

Submission re response to questions posed by medical/statistical reviewers
by fax on 12/23/96

Submission re minutes prepared for V-HeFT I trial data presentations
Memo to G. Buehler of FDA re published animal studies on nitrate
tolerance mechanism

Fax from FDA re Dr. Ganley’s draft medical/statistical review
Submission to FDA re additional statistical analyses requested by FDA
Phone conversation with G. Buehler of FDA re advisory committee
packages

Teleconference with FDA re clinical study report, nitrate tolerance,
subgroup analysis, PK data, and dissolution data

Phone call to G. Buehler of FDA re dissolution data requested by FDA
Submission responding to FDA's request for raw pharmacokinetic data
and statistical analysis output from multi dose study; submission of subset
analysis information and method of imputing missing data for ejection
fraction

Submission of Advisory Committee briefing document

Submission of statistical output data for study CB-02

Conference call with FDA re advisory committee briefing document
contents '

Submission of revised advisory committee briefing document
Submission re requested additional dissolution testing

Submission of additional advisory committee materials to advisory
comunittee

Fax to FDA re statistical addendum to advisory committee materials
Submission to FDA re addendum to the 2/3/97 dissolution submission
Fax from FDA re draft questions for advisory committee
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1/29/01
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4/6/01
4/16/01

53/01
6/15/01

Receipt of FDA addendum to FDA review for advisory committee
Submission to FDA re corrected electronic output for study CB-02;
addendum to advisory committee briefing document

Receipt of FDA overview of animal studies examining nitrate tolerance
Submission of presentation outline for advisory committee
Cardiovascular and Renal Drugs Advisory Committee meeting

Phone conversation with G. Buehler of FDA re FDA review activities
Phone conversation with G. Buehler of FDA re approvability of BiDil
Phone conversation with G. Buehler of FDA re chemistry deficiencies
Letter to FDA re agenda for meeting 4/22/97 _

Meeting with FDA re outcome of advisory-committee meeting

Receipt of not approvable letter from FDA

Letter to FDA re intent to file an amendment in response to not approvable
letter '

FDA letter to Medco re user fee payment due

Payment of user fee balance

Meeting with FDA re not approvable letter

Meeting between Dr. Jay Cohn and FDA re status of NDA and subset
analyses

Transfer of ownership of NDA to NitroMed, Inc.

FDA letter to NitroMed confirming transfer of ownership of NDA
Submission to FDA re pre-meeting materials for meeting to discuss not
approvable letter

Meeting with FDA re data needed to support an indication for the
treatment of heart failure in black patients

Letter to FDA responding to questions from 4/5/00 meeting
Amendment to NDA responding to not approvable letter

Letter to FDA re meeting request to discuss 7/28/00 amendment
Meeting with FDA re discussion of new protocol for study in black
patients with heart failure

Letter to FDA from Dr. Jay Cohn re protocol for phase HI study
Submission of revised outline of proposed study in black patients with
heart failure

Letter to FDA re USP specification changes

Receipt of FDA minutes of 12/12/00 meeting

Submission of protocol modifications in response to investigator meeting
Teleconference with FDA re CMC deficiencies in not approvable letter
Teleconference with FDA re FDA feedback on draft protocol outline
Submission of revised statistical protocol

Letter from FDA stating a single positive study would be a basis of
approval of BiDil for heart failure in blacks .

Teleconference with FDA re discussion of clinical protocol for treatment
of blacks with heart failure

Fax from FDA re biopharm comments in response to 1/8/01 submission
Submission of protocol amendment

Submission of second protocol amendment and investigator information



8/1/01

8/28/01
9/26/01
10/18/01
12/06/01
12/12/01
1/9/02
1/15/02
2/1/02
211162
5/9/02
5/28/02

5/29/02
6/3/02
6/4/02
6/12/02
6/25/02
8/16/02
10/23/02
11/6/02

11/8/02
2/3/03

3/25/03
5/20/03
6/13/03
1125103

7/30/03
8/5/03

8/19/03
8/26/03

6/9/04
1121104
8/3/04

9/28/04
10/5/04
10/6/04
11/3/04
12/10/04
12/21/04
12/23/04

Submission of third protocol amendment and additional investigator
information

Submission of additional investigator information

Submission of additional investigator information

Submission of additional investigator information

Phone call to E. Fromm of FDA re IND

A-HeFT protocol amendment to clarify the inclusion criteria

Phone conversation with E. Fromm re transfer of IND

Amendment to NDA re transfer of IND

Receipt of FDA confirmation of IND transfer

Letter from FDA waiving 30 day waiting period for reactivated IND
Phone call to E. Fromm of FDA re A-HeFT statistical plan
Teleconference with FDA re addition of a second interim analysis to the
statistical plan

Amendment to IND re statistical plan

Amendment to IND re CMC update

Amendment to IND re annual report

Amendment to IND re new investigators

Teleconference with FDA re CMC deficiencies in not approvable letter
Amendment to IND re statistical plan

Amendment to IND re limiting on-study duration in A-HeFT to 18 months
Phone call from E. Fromm of FDA re acceptability of 18 month protocol
amendment

Teleconference with FDA re statistical analysis and recruitment
Response to FDA CMC question regarding degradants

Amendment to IND re interim analysis and sample size adjustment
Amendment to IND re annual report

Request for biowaiver for second strength of tablets

Phone call from FDA re request for additional information re request for
biowaiver

Submission re additional information requested for biowaiver

Fax from FDA re biopharm reviewer’s comments for biowaiver request
Response to FDA’s 8/5/03 comments re biowaiver

Amendment to IND re protocol exclusion of patients taking erectile
dysfunction medications

Amendment to IND re steering committee membership

IND amendment re extension of A-HeFT trial

Meeting with FDA re DSMB recommendation to stop A-HeFT trial early
due to statistically significant benefit over placebo

Letter to FDA re review of proposed trade name

Amendment to IND re CMC pre-NDA meeting

Resubmission of V-HeFT I and II analyses in blacks

Letter to FDA re comments on A-HeFT statistical analysis plan
Submission of patent information

Submission of proposed package insert

Payment of user fee



1/4/05
1/7/05
2/1/05
2/3/05

3/11/05
3/18/05
3/22/05
3/28/05
4/4/05

4/7/05

4/11/05
4/15/05
4/22/05
4/25/05
4/26/05
4/27/05
4/29/05
5/6/05

5/9/05

5/11/05
5/13/05
5/19/05
5120/05

5/25/05
6/3/05
6/9/05

6/10/05
6/21/05
6/23/05

Submission of revised package insert

Submission of labeling amendment

Amendment to IND re initial safety report

Letter from FDA acknowledging resubmission of NDA and waiver and
deferral of pediatric information

Amendment to IND re initial safety report

Amendment to IND re new investigators in A-HeFT extension trial
Submission re responses to FDA biostatistician questions -
Amendment to IND re initial safety report; follow-up safety report
Fax from FDA re advisory committee meeting for BiDil
Submission of proposed package labeling for BiDil

Response to FDA medical reviewer questions

Response to FDA biostatistics questions

~ Response to FDA medical reviewer questions

Response to FDA biostatistics questions

Submission of NDA four-month safety update report

Response to FDA chemistry questions

Response to FDA clinical questions

Submission of pediatric drug development plan and request for pediatric
waiver

Response to FDA biostatistics comments

Receipt of CMC discipline review letter

Receipt of draft advisory committee questions

Submission of sponsor advisory committee briefing document
Submission of reference publications for advisory committee briefing
document

Receipt of pediatric waiver for entire pediatric population

Amendment to IND re annual report

Response to FDA CMC deficiencies received in 5/11/05 discipline review
letter

Submission re claimed exclusivity for BiDil

Submission re assessment of quality of life

FDA approval of BiDil
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