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DESCRIPTION .
Nitrogiycerin Is 1,2,3-propanetriol trinitrats, an organic

"1 nitrats whosa structural formuta Is:

lt?ONOz
H?ONOZ
H,CONO,

and whose molecular weight Is 227.09. The organic
w are vasoditators, active on both arterles and

" The NITRO-DUR (nitrogiycerin) Transdermal infusion

System is a flat unit designed to provide continuous
controfled release of nitroglycerin through Intact siin.
The rate of release of ni rin Is linearty depen-
dent upon the area of tha applied systsm; each em’ of
applied system delivers approximately 0.02 mg of

rin per hour. Thus, the §-, 10-, 15-, 20-, go-
an -m' systems deliver approximately 0.1, 0.2,
0.3, 0.4,'0.6, and 0.8 mg of nitrogtycerin per hour,
respectively.

The inder of the nitroglycerin in each system
sarves as a reservoir and is not delivered in normal
use. After 12 hours, for exampls, each system has
dslivered approximately 6% of its original content of
nitroglycerin,

The NITRO-DUR transdermal system contalns nitro-
ghycerin In acrylic-based polymer adhesives with a
resinous cross-inking agent to provide a continvous
source of active ingredient. Each unit is sealed In g
paper po oll pouch.

CUNICAL PHARMACOLOGY
The principal pharmacological action of nitroglycerin
is relaxation of vascular smooth muscle and conse-
Quent dilatation of peripheral arteries and veins, espe-
clally the latter. Dilatation of the veins promotes
peripheral pooling of blood and decreases venous
mgﬂl;oﬂl: heart, ma}';by ll'ududno left l:emnwlar
pressure pulmonary captilary wedge
pressure (preload). Arteriolar relaxation reduces sys-
temic vascular rest tolic arterial

and mean arterial pressure (aftarioad). Dilatation of
the coronary arteries also occurs. The retative impor-
tance of prefoad reduction, aftertoad reduction, and
coronary dilatation remains undefined.

Daosing regimens for most chronically used drugs are
designed 1o provide plasma concentrations that are
conlinuously greater than a minimally effective con-
centration. This strategy is inappropriats for organic
nnsgles. Several well-controfled clinical trials have
used exercise testing to assess the antianginal efficacy
of continuously delivered nitrates. In the Large majority
of these trials, active agents were indistinguishable
from placebo after 24 hours (or less) of continuous
therapy. A to o nitrate tol by
dose escalation, even to doses far in excass of those
used acutely, have consistently failed. Only after
nitrates have been absent from the body for several

hours has thelr antianginal efficacy been restored.
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Pharmacokinetics: B .

The volume of distribution of hitroglycerin is about

3 Uxg, and nitroglycerin is cleared from this votume at

extre rapid rates, with a resufting serum half-lite

of about 3 minutes. The observed clearance rates

adosa to 1 L/xg/min) greatly exceed hepatic blood
ow; known sites of extrzhepatic metabol

ism include
red blood cells and vascular walls.

The first products in the metabolism of nitroglycerin
are inorganic nitrate and the 1,2- and 1,3-dinitro-,

glycerols. The dinitratas are less effective vasodilators”

than nitroglycerin, but they are longer-lived in the
serum, and thetr net contribution to the overall effect
of chronic nitroglycarin regimens is not known. The
dinitrates are fu m zed to (nonvasoactive)
mononitrates and, ultimatsly, to glycerol and carbon
dioxide.

To avoid devetopment of tolerance to nitroglycerin,
drug-free intervals of 10-12 hours are known to be
8 shorter intervals have not been well studied.
lmwnnmmn Wmmgnw' mmmm’
a und or -
drawal effect, 5o that their exsrcisa tolarance at the
end of the dally d Interval was Jess than that
axhibited by the group recelving placebo.
In healthy voluntoers, steady-state plasma concentra-

“Bons of nitrsgiycarin are reaches uy wiiul 2 iLdrs

after application of & patch and are malntained tor the
duration of wearing the m (observations have
beon {imited to 24 hours). Upon removal of the patch,
the plasma concentration declines with a hatf-ife of
about an hour.

Clinicat Trials:
Regimens in which nitroglycerin patches wers womn
for 12 hours daily have been studied In well-controfied
trials up to 4 weeks in duration. Starting about 2 hours
after application and continuing until 10-12 hours after
, patches that defiver at teast 0.4 mg of
lycerin per hour have consistently demonstrated
greatar than placebo. Lower-dose
tches have not baen as well studied, but In one
arge, well-controlled trial in which higher-dose
patches were also studied, patches delivering
0.2 mg/r had significantly less antianginal activity

manpmo

It Is reasonable to believe that the rate of nitrogtycerin
may vary with the sits of
relationship has not been ade-

reported, and it simlarty constitutes a contraindication
to the uss of this product.

. The arcing that may be seen in this situation is
in itseff, but it may be associated with local
current concentration that can cause damage to the
paddies and bums to the patient.
PRECAUTIONS
Gesenal:

Nitrate therapy may aggravate the angina caused by
hypertrophic cardionyopathy.

As tolerance to other forms of nitroglycerin develops,
the eftects of sublingual nitroglycerin on exercise tol-
erance, although still observable,”Is somewhat
biunted.

In industrial workers who have had long-term expo-
sure to unknown (presumably high) doses of organic

_3 nitrates, tolerance clearly occurs. Chest pain, acute

myacardial infarction, and even sudden death have
occurred during temporary withdrawal of nitrates from
these workers, demonstrating the existence of true
physical dependence.
Several clinical trials in patients with angina pectoris
have ftrogly gimens which incorpo-
rated a 10- to 12-hour, nitrate-free interval. In some of
these trials, an increase In the frequency of anginal
attacks during the nitrate-free interval was observed in
a small number of patients. In one trial, patients had
decreased exzreise tolerance at the end of the nitrate-
fres interval. Hemodynamic rebound has been
rarely, on the other hand, few studies
were 8o designed that rebound, if it had occurred,
would have been detected. The importance of these
observations to the routine, clinical use of transdermal
nitrogiycarin is unknown.

Information tor Patients: :

Daily headaches sometimes accompany treatment
with nitrogiycerin. In patients who get these
headacher the headacher mav be » marker of.the
SCUVITY 01w diuy. ¢ GumIal aervuihi SER UG ETTPR
tion to avoid headaches by altering the scheduls of
thelr treatment with nitrogtycerin, since loss of
headache may be assoclated with simuRtaneous loss
of antianginal efficacy.
Treatment with nitroglycerin may be associated with
lighthaadedness on standing, especially just after ris-
ing from a recumbent or seated position. This effect
may be more frequent in patients who have also con-
sumed aicohol. .

After normal uss, there is enough residual nitroglyc-
erin in discarded patches that they are a potential haz-
ard to children and pets.
A patient leafiet Is supplied with the systems.
Dmr?uv:gdﬂaﬂmdfacts ! nitroglyceri be addi
of n may -
tive with thosa of other vasodikators. Alcohol, in partic-
utar, has been found to exhibit additive effects of this

nogenesis studies with topicall led
nﬂromyueﬁnh.mm:t!mﬂpm'forﬂ'm'imJ Y a0l
Rats up to 434 mg/kg/day of distary nitro-
g{ts:sﬂnlot years developed ::yse-rum fibrotic

adenomas and female mammary tumors
2ged rats wers reduced,
consistent with treatment-related decreass in food
Intaka and body Increased fife span was also
seen in the high-dose temales. Lifetime dietary 2dmin-
Istration of up to 1058 mg/kg/day of nitroglycerin was
not tumorigenic tn mice.

Nitroglycerin'was weakly mutagenic in Ames tasts
pertormad in two different faborgtories. Nevertheless,
there was no evidance of mutaganicity in an i1 vivo

dominant lethal a: male rats treated with
doses up to about 363 mg/kg/day, p.o., of in &1 vitro
Cytogenstic tests in rat and dog tissues.

in & three-generstion regroduction study, rats received
dietary nitroglycerin at doses up to sbout
mg/kg/day tor 6 months prior to of the

o

studies in rats and r, wero
with spplied tycerin ointment at doses
up to 80 mg/kg/day and 240 mo/g/day, ly.

dose tested. There are no adequats and well-con-
trolled studies in preg Nitroglycerin
shauld be given to a pregnant woman only f clearty

v mesweEn sy rery
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Nursing Mothers:
It is not known whether nitroglycerin Is axcretad in
human milk. Because many drugs are excreted in
human milk, caution should be exsrcised when nitro-
glycerin is administared 1o a nursing woman,
Pediatric Use: :
Safu)!{ and effectiveness in children have not been
ished.

:g‘:snsz REACTIONS frog

rse reactions to nitroglycerin are generally dose
related, and aimost all of thess rsactions are the resuft
of nitroglycerin's activity as a vasoditator. Headachs,
umichmaybeuvern.lsmenmmmmm)ym rtod
side effoct Headache may be racurrent with dally
dose, especially at higher doses. Transient episodes of
lightheadedness, occasionally related to blood pres-
SUre Lhaiaes, may also occur. Hypotsnsion occurs
infrequently, but in some patisnts it may be sgvere
enough to warrant discontinuation of therapy.
Syncope, crescendo angina, and rebound hyperten-
sion have besn reported but are uncommon.

Allergic reactions 1o nitroghycerin are also uncommon,
and the great majority of thosa reported have besn
cases of contact dermatitis or fixed drug sruptions in
patients receiving nltroglycarin in ointments of
paiches. There have been a tew reports of genuine
a reactions

and thess can prob-
ably occur In patients receiving nitroglycerin by
any route.

hE:aa:v:rmry rarely, ordinary doses :11 organic nltztlﬂesg
caused mathemogichinemia in normat-see

Methemoglobinemta Is so infrequent gt thess
doses that further discussion of its diagnosis and
treatment is defarred (sse OVERDOSAGE).

Appiication-site irritation may occur but is rarely
savere.

In two placebo-controfied triats of fntermittent therapy
with nitroglycerin patches at 0.2 to 0.8 mg/r, the
most frequent adverss rsactions among 307 subjects
were as follows:

Placabo Batch
Headache 18% 63%
Uightheadedness &% 6%
and/or
Wm 0% 4%
Increased Angina 2% %
He 7 Eftacts:
3
TMWeﬂects of nitrogiycerin overdose are
the resutts of nitroglycerin's capacity to induca vasod|
hypotension: Thesa hemx b e m g
nal with Indm of i
pressure, or persistent
heacache, corfision, and modeste vt vl par
pHations; visual rbances; nausea and vomiting
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In patients with renal disease or congestve heart tail-
ure, therapy resum'ng’ in central volume expansion is
not without hazard. Treatment of nitrogtycerin over-
dose in these patients may be subtie and difficult, and
invasive monitoring may be required.
Methemogiobinemia:

Nitrate ions iberated during metabolism of nitroglyc-
erin can oxidize h globin into h globin.
Even in patients totally without cytochfome b, reduc-
fase activity, howsver, and even assuming that the
nitrate moleties of nitroglycarin are quantitativety
applied to oxidation of hemoglobin, about 1 m?/kq of
nitroglycenn should b required before any of these
patients manifasts clinically significant (210%) methe-
moglobinemla. In patients with normal reductase
function, significant production of methemoglobin
should require even larger doses of nitroglycerin. In
one study in which 36 patients received 2-4 weeks of
continuous nitroglycerin theraoy at 3.1 to 4.4 mohr,
the average m:themoytobin ket measured 45 0.2% -
this was comparable to that observed in parallel
patients who received placebo.

Notwithstanding these obsarvations, thers are case
reports of significant methemoglobinemia in associa-
tion with moderate ovardoses of organic nitrates.
None of the affected patients had been thought to be
unusually susceptible. .
Methamoglobin levets are avaltable from most clinical
laboratories. The diagnosis shoukd be suspected in
patients who exhibit signs of impaired oxygen delivery
despite adequate cardiac output and sdequate arterial
PO,. Classically, methemogloblnemic blood is
described as chocolats brown, without color change
0N exposurs to air,

When methemoglobinemia Is diagnosed, the treat-
ment of choice is mathylene biue, 1-2 mg/kg intra-
venously. ~

DOSAGE AND ADMINISTRATION
The wgumd starting dose is between 0.2 mg/hr*
and 0.4 mg/hr°. Doses between 0.4 mg/hr* and
0.8 mg/hr* have shown continued effectivensss for
10-12 hours dally for st least one month (the longest
period studled) of intermittent administration.
Although the minlmum nitrate-free interval has not
defined, data show that a nitrato-tres interval of
10-12 hours is sufficlent (see CLINICAL PHARMA-

COLOGY). Thus, an schedule for
S o T S e
period of 12-14 hours and a dally period of

10-12 hours.

“Releass rates were formerty described In tarms of
drug deiivered per 24 hours. In theso terms, the sup-
plied NITRO-DUR systems would be rated at
2.5 mp/24 hours ;0. mg/hour), 5 mg/24 hours

0.2 mg/our), 7.5 mg/24 hours go.m/hour).
0 mg/24 hours (0.4 mgMour), end 15 4 hours
(0.6 mg/our).

Although some well-controlisd clinical trials uslng
exgreise tolerance maintenance

testing have shown
are womn continuously, the

large majortty of such controlied trials have shown the
development of tolerance (le, complets loss of
within the first 24 hours after was 8
Dose adjustment, even to levels much higher than
Qenerally used, did not restors efficacy.
HOW SUPPLIED
NITRO-DUR

Total
=
wie Lt B et

Cimgh 20mg Scm' Unit Dose30 (NDC

FERMG W
{NDC 0085-3315-35)
20cm' Unit Dose 30
04mohs  80mg {NDC 0085-3320-30)
Hospital Unit Dese 100
(NDC 0085-3320-01)
Insl'mniora%l
Package
(NDC 0085-3320-35)
30cm! Unit Dose 30
06mor 120mg (NDC 0085-3330-30)
: Hospial Unit Dose 100
{NDC 0085-3330-01)
Institutional

Package 30
(NDC 0085-3330-35)
08mghr 160mg 40cm” Unkt Dose 30

(NDC 0085-0819-30)
Hospital Unit Dose 100

Package 30
(NOC 0085-0819-35)
*Releass rates were formerly described In terms of
drug delivered per 24 hours. in these terms, the sup-
plied NITRO-DUR systems would be rated at 2.5 mg/
24 hours (0.1 mg/hour), 5§ mg/24 hours (0.2
mehsun, 7.8 mg2a-hows 0.3.mohour), 10 maR4 a .,

nours (0.4 mg/hour), and 10" g/24 hours (U8~ § 7
mg/hour). :

Stors batween 15° and 30°C (50° and 86°F). Donot :° - o
refrigarate.

CAUTION: Federal law prohibits dispensing without
prescription.

R e Caovs

Key Pharmacsuticals, Inc.
Kenilworth, NJ 07033 USA

B-18143607
1030168

Copyright © 1967, 1094, 1995, Key Phrarmaceuticals, Inc.
Al rights reserved.
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1 and 02mgiv 40mg 10cm® Unk Dose 20 .
*  subject 1o controlled study as a therapy of nitro- | {NDC 0085-3310-30) ) L
" ogl over assock Hospita! Unit Doss 100 : "
ated with nitroglycerin overdoss is the rasult of {NDC 0085-3310-01) '
and arterial ther-

apy in this situation should be directed toward
increase in centrat

The uss of epinephrine or other artertal vasoconstric-
:,oor:d in this setting Is likely t0 do more harm than

(R So852010:35)

03mptr 60 15¢cm* Unit Dose 30
™ 0085-3315-.

Hospital Unft Deso 100
NOC 00BS-T315.01) !
rstiutional
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