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JEC 3 / 885

Dupont Critical Care, Inc.
Attention: Kenneth G. Kasses, Ph.D.
1600 Waukegan Road

Waukegan, IL 60085

Dear Dr. Kasses:

Please refer to your December 31, 1984 new drug application submitted under
section 505(b)(1) of the Federal Food, Drug, and Cosmetic Act for Brevibloc
(esmolol HC1) Injection 250 mg/mL in 10 mL ampules.

MWe also acknowledge receipt of your amendment dated December 29, 19B6.

We have completed the review of this application including the submitted draft
Yabeling and have concluded that adequate information has been presented to
demonstrate that the drug product is safe and effective for use as reconmended
in the enclosed marked-up draft labeling., Accordingly, the application 1s
approved effective on the date of\this letter.

We acknowledge your commitment made in our Decemher 30, 1986 meeting to
conduct post marketing studies to explore the prominent hypotenstve effect of
esmolol. We suggest comparison af the hemodynamic effects of esmolol to those
of propranolol, atenolol and metoprolol. Further details of such a study can
Se discussed with the Division of Cardio-Renal Drug Products.

Please submit twelve copies of the FPL as soon as available., Please
individually mount seven of the coples on heavy weight paper or similar
material, For administrative purposes this submission should be designated
"FPL Supplement® to the approved NDA 19-386, Approval of this supplement by
FDA 1s not required before the labeling 1s used,

The final printed labeling (FPL) must be fdentica) to the marked-up draft
labeling., Marketing the product with FPL that is not fdentical to the draft
labeling my render the product misbranded and an unapproved new drug.

At the time of the next printing, please increzse the type size of esmoicl HCI
where ever it appears on the outer carton.

Should additfonal {nformation relating to the safety and effectiveness of the
drug become available prior to our rece;st of the fTinal printed labeling,
revision of that labeling may be required.
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In addition, we would appreciate your submitting copies of the introductory
promotional material that you propose to use for this product. Please submit
one copy to the Division of Cardfo-Renal Drug Products and a second, along
with a copy of the package insert, directly to:

Division of Orug Advertising and Labeling, HFN-240
Room 108-04

$600 Fishers Lane

Rockville, Maryland 20857

Please submit all proposed materials in draft or mock-up form, not final
print, Also, please do not use form FD-2253 for this submission; this form is
for routine use, not proposed materials.

Please submit one market package of the drug when 1t is available.

We remind vou that you must comply with the requirements for an approved NDA
set forth under 21 CFR 314,80 and 314,81,

1f you have any questions, ploase contact:
Ms. Constance Burner Henry
Consuner Safety Officer
(301) 443-4730

Stincerely yours,

Director
0ffice of Drug Research and Review
Center for Drugs and Biologics

Enclosure
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(esmolol hydrochloride)
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MEMORANDLUM DEPARTMENT OF HFALTH & HUMAN SFPVICFS
Pub)ic Health Service
Food a1d Prug Administration
Center for Drugs and Biologics

Date : December 29, 1986 e

From : Director, 0ffice of Drug Research and Review (HFN-100)
Subject: Esmolol, NDA 19-386

To ¢ Director, Division of Cardio-rendal Drug Products (HFN-110)

This is, as you have indicated repedatedly in word and action, a relatively
close decision, There is no doubt that esmolol can control ventricular
response, at the cost of quite frequent hypotension, and cen prevent the rise
in heart rate and systolic blood pressure accompanying intubation and some
other peri-surgical maneuvers, in this situation with very “ew side effects.

As you point out, the frequency of hypotension seems greater than expected Jor
a beta-blocker and, indeed, hypotenston was much more frequent with esmolol
than propranolol 1n a direct comparison {Study 4).

r=~Ff n =63

Esmolol Propranolol
Reported symptomatic .4 1
Reported Asymptomatic 10 3
Total by “criteria” 27 10
Criteria plus reports 34 LAl

Esmolol 1s cardioselective, a modest advantage, We have never detected a
difference in BP effects between selective and non-selective agents but, in
theory, there should be ore. The selective agent does not block the
peripheral beta-2 dilating effects of c’rculating catecholamines, while the
non-selective agent does, potentially "unmasking® alpha-stimulant
{constricting)} effects of endogenous catechalamines and maintaining blood
pressure, Of course, there is still the question of why we don‘t see this all
the time. Perhaps some reason that catecholamines are especially important to
maintatning BP in ine SVT setting. It may also be the other drugs present in
the pertoptrative setting render this effect unimportant or it may be that in
that setting catecholamines are high and of significance only at those times
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(e.g., intuvpation) when they tend to raise heart rate and RP excessively; the &
extra vasodilating effect of esmolol s then seen as part of the beneficial \
effect on HR and BP, Vf
/
A. Contro) of SVT -1 A
’

I think the views of the Cardio-Renal Advisory Committee should be given
considerable weight, 4s you have done, in weighing the benefits und risks
of esmolol in the SVT setting, The hypotension, while notable and
certainly a factor that makes esmolol difficult to use (as does the 2ed
to give it by carefully titrated intravenous infusions), 1s readily
reversible and usually asymptomatic. According to the Table I added to p.
67 of the SBA, while evidence of hypotension wdas present in 20-50% of
patients only 6-13% of patients were symptomatic from it, In a direct
comparison with propranclol, esmolol did not need to be stopped
significantly more often than propranolol., hile there were nominaily 18
discontinuations due to hypotension in 7 of these there was also a lack of
thersapeutic response leaving only 8 cases of clear-cut discontinuation due
to an adverse effect. There were 6 discontinuations from the propranolol
group, for worsened CHF (2), sinus bradycardéia (1), and nausea (3), alone
(1) or accompanied by hypotension (1), or vomiting and headache (1).
Al1=in all, then, the hypotensicn, while a management problem, dtd not
result in a significantly greater rate of discontinuations.

The hypotension is also, under the closely monitored circumstances 1in
which the drug ts given, not unduly dangerous. There is no SVT patient
described in the MOR (covering the original submission and the first
safety update) or reported in subsequent safety updates {I have reviewed
a1l early drop-outs in the 1986 safety updates (second and third)) who got
into serious difficulty from the hypotension, Thit now represents 381
esmolol patients n the 04, 05, C7, 12/20/3§, and 31 studies and, in the
third safety update (which includes cases fn the secord safety update),
another 72 + patients with VT and other relevant diseases. There were
two dea*hs in these studies each occurring well after esmolol (1 case) or
propranalol (1 cdse) was discontinued. The esmolol patient had possible
algoholic cardiomyopathy and atrial fibrillation. She developed
hypotension (causing esmolol to be stopped) although sha had converted to
NSR and had a persistent tachycdrdia of cbout 115 and a BP of about 100/€0
after esmolol was stepped, Nine hours after discontinuation she developed
intractable VT/VF. The investigator expressed grest certainty that the
drug played no rale in the death or ventricular arrhythmia.

Mdany other patients with heart disease (not counting those in the surgery
studies) also received esmolol, including 44 in hemodynamic and
electrophysiology studies 13, 14, and 15, and about one hundred in various
studies in unstable angina, CAD, or AMI,
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The two patients who got into difficulty, one considerable difficulty,
were not SVT patients but pstients with significant CAD. One was 4
patient in Keefe's AMI study (Study 67, patient 1) with recent inferior
MI, who developed sinus bradycardia, hypotension and sinus passes of up to
7.5 sec. Before recovery (7 minutes after infusing esmolol) BP fell to 70
systol1c (from 116/80) and HR to 35-40. It would be hard to tell what
problem was primary but patfents with inferior infarctions dre susceptibie
to bradycardia, sinus arrest, etc,, probably with any beta blocker, The 7
minute recovery time is probably shorter than would have been seen with

other agents.

The second patient .tho developed severe problems wds 4 patient ¥n Ha.lts'
unstable angina study (Study 69, patient 1) whose neart rate fell te 70,
BP to 84/50 (had been 120/50-53) during infusion. The infusion was
slowed, then stopped, but BP fell to 62/30, and HR gradually fell to 40,
then 30, then 11, then 0. Atropine reversed all this, along witn 15
seconds of CPP, It 1s again difficult to know what the primary -.ent

was. It would seem BP was allowed to stay down too fong but it wa3 the HR
effect, which is not a unique effect of esmolol, that was probably more
important than the BP effect.

The hypotension thus seems to have been manageable and the short recovery
time appears to be an advantage that caen compensate for the excess
hypotension, The alternative therapies, such as propranolol or verapamil
can also cduse excessive hypotension, even if less frequently, as the
propranolol study and study 59 (esmolol vs verapamil) show, Vith regard
to the latter study, not yet reported to us in full, the third safety
update reports 4 hypotension (2 moderate, 2 mild) on esmolol vs 6 (3
moderete, 3 mild) on verapamil, among about 20 patients treated during the
reporting pertod,

As you point out, any advantage/benefit of esmolol applies most clearly
where treatment is expected to be short term, not where chronic therapy 1:
planned. It would be tempting, of course, to consider esmolol a possible
beta-blocker "test dose", but at this point it would seem potentially
misleading, perhaps implying (by causing hypotension), intolerance to
those agents where yeneral intolerance is not truly present.

In sum, with proper labeling and patient selection, ] agree with you and
the Committee that esmolol should be approved for rapid control of
ventricular rate tn short-term circumstances,
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NDA 10-28%

fu Pont Critical Care Inc.

Attentfon: Kennath G. Kesses, Ph.D. 71 A
1600 Vaukegan Road

McGaw Park, IL 60085 .

Neavr Dr, ¥asses:

Please re®er to your December 31, 1964 new drug application submitted under
section 505(nY(1) of the Fadera) Food, Drug, and Cotmetic Act for Srevibloc
(asmolol HL1) Inlection.

Le also acknoxledge receipt of your Coteder 31 2ac Povarber 30, 1034
presutmissions of chemistry information and yeur amendments dated February 4,
8 and 2r, Yzrch 13, Hay 2 ans 14, July 22, Pugust 2, "0, If and 20, Deteber 7,
Mavemher 0, 12, 70 and 2G, 19R5; January 17, Yarch % anc 26, April 02, tay 7,
segterner 11, 17 and¢ 12, Cciober 22, hoverber 7, ani December 8, 1285,

We have conplcted our review of this application as subnittes vith draft
12beling and find the data submittes are suffictert ¢o warrant approval of
esrolol for sknrt term centrol of ventriculsr rate in patfents with atrial
Agtter/tibeillstinn,

Mthough the usc of esmnlal for this indication is aprrovaile, the prominent
nypotensive effect of esuolc! requires explanation througk postrarketiag
study. ‘'e suggest comparison cf the hemodynaric effects 7 esrolol to thase
of propranclol, atenolsl and metoproln), Details of such 3 study can bde
discusses uity the fMvision of Cardio-Fenal Lrug Procducts. ;

Refore the application can be approved, however, it will be necessary for you
to sutmit final printed labeling. The lahelins should he essentially
tdentical in content to the enclosed marked-up draft. Ir ac.iition, please use
the second chemical name listed in U'SAN [4)-Mathy] pelCetylrayy-2a
‘4eopropylaminog) propxy] hydrecinnamate Sydrochlerfde to show that it is a
racemata,
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If addittonal informaticn relating to the safety or effectiveness af *hic Jrua
becomes avatlable before we receive the Tinal printed laheling, revisior of
that lgheling may he fequfred,

In additton, we would appreciate your submitting copfes of the introductory
promotional material that vou propose to use for this product., Please submit
one copy to the Nivisfon af (ardio-Renal frug Prcducts and 2 secead, atono
with & copy of the package tnsert, directly to:

Fivision of Truc Advertising and Lahe)irg, HFr<?4R
floom 10R=04

5600 Fishers Lane

Fackyille, “arviand 20957

Please submit 41l praposed materials in draft or mock-up forr, not final
print. Also, plesse do not vse ®arn FD7263 for this suhrissinn; this farm {s
for routine use, not proposed materials,

Please submpit twelve coples of the printed Tabels and otrer laheling sever af
which gre fndividually mounted on heavy weight paper or simtlar matertal,

Hithin 10 days after the date of this letter, you are regquired in amert the
application, notify us nf ynur fnteat to file an amendment, or follow cne of
your other options under 21 CF? 12,710, In the absence n¢ such action FPA
may take action tc withdraw the application,

The drug may not he Yeqgally marteted until you have heen notified fn writing
that the application is appraved,
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Showld you have any guestions, please contact:

Mg, Constance Burmer Menry
Consumer Safety Officer
Telephone: (301) 443.4730

Sincersly yours,

Robert Temple, W.D.

Pirector

0ffice of Orug Research and Review
Center for Drugs and Biologfics

Enclosyre
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SREVIBLOCe
(esmolol hydrochloride}
INJECT 10N

10 oL Ampul - 2,5 ¢

NOT FOR DIRECT IMTRAVENOUS II!JECTION. BREVIBLOC® MUST BE DILUTED .
PRIOR YO ITS INFUSION (SEE DOSAGE AND AOMINISTRATION SECTION).

DESCRIPTION

BREVIBLOC®  (esmolo? HC1) s a betaj-selective (cardioselective)
adrenergic .receptor blocking agent with a very short duration of
action (elimination half-life {s approximately S minutes). Esmolol

HC1 fs2

()>-Methy) o S-(2-hydroxy-3-(1sopropylaming) propoxy| pheayH—prapienate kﬁdman"w‘d‘
hydrochloride

and has the following structure:

4 CH 302CCN2CH2-© ~OCHaCHOHCHNHCH(CH ) 27 HC).
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Esmolal HC) has the empirical formula Cigh,gNO4CY and a motecular
weight of 331.8. It has one asymmetric center and exists as an

enantiomeric pair.

Esmolo?! HC1 s a white to off-uwhite crystalline powder. It is a
relatively hydrophitic compound which 1{s very soluble in water and
freely soluble in alcohol. Its partition coefficient (octano)/water)

at pH 7.G s 0.42 compared to 17.0 for propranclal.

BREVIBLOC® (esmolo) HC1) INJECTION {s a clear, colorless to light
yellow, sterile, nonpyraogenic salution for intravenous infusion after

dilutfon. It has a pH range of 3.5 to §.5.

2.5 g, 10 mL Ampul - Each mi contains 250 mg esmolo} MCI in 25%
Propylene Glycol, USP, 25% Alcohol, USP and Water for Injection, USP,
buffered with 17.0 mg Sodium Acetate, USP, and 0.00715 mL Glacial
Acetic Acid, USP. Sodium hydroxide and/or hydrochlaoric acid added, as

necessary, to adjust pH,

CLINICAL PHARMACOLOGY

Brevibloc® 1is a beta)-selective (cardioselective) adrenergic receptor

blocking agent with rapid onset, a very short duration of action, and .

no significant Intrinsic sympathomimetic or membrane stabilizing

activity at therapeutic dosages. Its eliaination half-life after

intravenous {nfuston 1s approximately 9 minutes. Brevibloc® inhibits
2
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the beta; receptors located chiefly in cardiac muscle, but this /
preferentia) effect 1s not absolute-heweven, and at higher doses it 1'
begins to inhibit betap receptors located chiefly in the bronchial -
and vascular musculature. JhutnSuasnibloGlepusbontnbitddy==iriviritsethe \

Pharmacokinetics and Metabolise

ming an appropriate loading dose, steady-state DBliood levels of
Brevibloc® for dosages from 50-300 mcg/kg/min are obtained within five . )
(S(ojlds it ca b abeut To Winwlet u&ou’ﬂglauluj doso.
ainytes. Am lzvels of BreviLloc® increase linearly over this . <
and alimtvatvton Uismbkeg ot dota

dosage range, Steady-state blood levels are maintained durl

infusion but decrease rapidly after termination of the infusion) e

SRARAIEsedymfuninudes. ‘rﬂm&cwse of 1ts short half-life, blood
levels of Brevibloc® can be raptdly altered by Increasing or

decreaiing the infusion rate and rapidly eliminated by discontinuing

the infusion,

m:;mc. raly Iztfb.l,m' of e erlar lialinge,

is'::euboﬂzed hiefly by the esterases fn the Cytosol of
red blood cells and not by plasma cholinesterases or red cell membrane
acetylcholingsterase. Total body clearance in man was found to be
about 20 L/kg/hr, —imee==tirty=in greater than cardiac output, the

metabolism c¢7 Brevibloc® is not Yintted a8 f bl 1
re it .:’.w . wﬁ; %rtleual bbod L.

metabolizing tissues such as the liver 8revibToc® has 3 raptd
."\ & ({enloadN@on, -'x. o olet ] u-'u“: .
distribution half-1ife of about 2 minute Consis []

“rate of niood-besed metgboliss of Brevidloc®, Tess than 2X of the drug

1s excreted unchanged in the urine. Within 24 hours of the end of
3
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{nfusion, approximately 73-88% of the dosage has been sccounted for in
the urire ag the acid metahglite of Brevidloc®. Ekmbaationduioatics
O G AL S e DAL DD LU Ol S bk A 0 et RO by Smbrurtin
r anganafui@te it mrgsingrwime

verulis
Metabotism Of Brevinloc® Ceewrsrwiniyingiyrin ol ot Prreresrhttng

RS SRS e

in the formation of the corresponding free ac'd and methanol. The wcve waetabaUty 4oy Goew

winasiormof The acid metavelite
o

elimination half-life S.O"about 3.7 hoursaeethe-
,-s,,.ﬁﬁ M b aadne Wil o clisvwmce
Abblerdidinclatnstconoiniht-notobolibonts

approximately equivalent to
the glomerular filtration m:.“‘mumv blood levels, monitored in

subjactts receiving Brevibloc® far up to 6 hours at 300 meg/kg/min and
24 hours &t 150 mcg/kg/min, spproximated endogencus levels and were
less than 2% of lavels usually associated with methancl toxicity. e

3

Fucwchon T
huphavasssihinaides 40f the acid  metabolite pubOuslinipmwong
significantly dbifemgmd in patieats with renal d!suse,“;}a
numzﬁon half-11fe domtheoppatientyowes increased about ten‘uug

that J«f normals, and the”plasma lavels yore contiderably elevated.

Srevibloc® hags been shown ta be S5% dbound O human plasme protatn,
while the acid metabolite i3 only 10% bound. -

Shown Su M‘u&l‘
b lave ahout
|1(§3° . e

‘a‘w

~ot Correp

e tor (Soeb
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Pharsacodynamics

Clinfca) pharmacology studies in normal volunteers have confirmed the
beta blocking activity of Brev!blocj showing reduction in neart rate

at rest and during exercise, and attenuation of isoproterenol-induced

o

& brdn blockasda . Allmr derrumnatrion, oc‘wee»ﬁu

tncreases in heart rate. Brevlloc Hosd levels Los. bosn Shousn o
it watd Aol

{n numan electrophysiology studies, Brevibloc® produced effects
typtca)l of a beta blocker: a decrease in the heart rate, increasa in
sinus cycle length, prolongation of the sinus node recovery time,
prolongation of the AN interval during normal stnus rhythm and during
atrial pacing, and an increase in antegrade Wenckebach cycie length.
ety adio e de. gl

In pcuents« Brevibloce, at (f:sa‘;es cf 200 mcg/kg/min, produced
reducsions in heart rate,, rate pressure :v"“u'c's. left and right
ventricular ejection fractton and cardiac MduAuMch were similar in
magnitude to those produced dy Intravenous praopranolol (4 mg). During
exercise, Brevibloc® produced reductions in heart rate, rate pressure
praduct and carduc 1ndex which verc :pa sinnar to those ced by

prcprlnolol, r.patients un«mlng cardiac cttteterlution. the

Ehotnt Smi,

¢ ohtaanad Aan
10 ~1D  ualwwi et

Ue blsod pvertuca

*

maximum therapeutic dose of 300 mcg/kg/min of Brevibloc® produced o 1““‘)‘*’ M ‘*‘"

nd

small, clinically insigniticant increases in the left ventricular end

diastolic pressure and pulmonary capillary wedge pressure. At thirty .

minutes after tha discontinuation of Brevibloc® infusion, all of the

hemodyramic parameters had returned to pretreatment levels.

M«,m.....

-



The relative cardioselectivity of Brevibloc* was demonstrated in

10 wmt

Msthma ic ( Detieadoremininmpibioattanltbothoonlii Ohitavitdigmpulaonery
Mmun;t\pctienu, Brevitlioc® infusions

(100, 200 and 300 mcg/kg/min) produced no significant increases in

specific airway resistance -hun,\cou;arud to placebo. At 300
mcg/kg/min, Brevibloc®  produced slightly enhanced bronchomotor
sensftivity to dry atr stimulus. These effects were not clinically
significant, and Brevibloc® was «ell tolerated by ohese patients. We
POLLOMLIGRudinpinbivgry=tugathematudy .  Six of thepe”patients also
received {intravenous prop- .-olol, and at a dosage of 1 mg, two
experienced significant, symptomatic bronchospasm  requiring
bronchniilator treatment. One other propranclol-treated patient aiso
experieaced dry air-induced bronchospasm.  No adverse pulmonary
effect: were observed {n patients with ZOPD who received therapeutic
dosages of 8revibloc® for treatment of supraventricular tachycardia

(51 patients) or in perioperative settings (32 patients).

s
heart disease (unstable angina pectoris or
50 to 300 mcg/kg/min

myocardial
infarction), 8revibloc®, wher titrat

towered heart rate and blo sure; and had no significant effect

on left ventricul ing pressure or systemic vascular resistance,

cardiac index. Cardfac Index returned to pretreataent

n 5 mingtes. If a

ed, approximately 30 minutes s required to




1/1580th the beta-blocking potency of Bre In no-mal

valunteers no correlations hav served batween the blaod levels

and beta blockade following the administration of

of this met

Supraventricular 7achycardia

dure onnlbicander Covaparrisous of
In xrandomized, double-blind, phweebe.controlled
M nethe and o

o Cranbloe vrmre
Brevihloc®, 4w maintenance dosages of 50 to 100 meg/kg/minwas found i - o ‘
to be more effective than &1: b treatment of supraventricular
r rrw‘o‘
tuchyurd 3 ltril\ f lut ter A ~TerTET =il tiompaiadued
a-70% J
W of the Brevibloc-treated

patients had a desirec therapeutic effect (either a 20X redi:tion in

heart rate, a decrease in heart rate to less than 100 bpm, ory "‘"‘B J

abest vhe vz pawded
conversion to NSR) and,?st of M did so at a dosage of

200 mcg/kg/min or le o The uvernge effective dosage of Brevibluc'

uu wrronmltcly 100 ncgl;glliu)- M ot dwe chedess ﬁ!“*“% ;M Wuﬂz Jn tle
"“‘“" MM{M ‘-Ud‘n

or propranolol, Brevibloce® jges of 50 to 300 mcg/kg/min was

found to be cogpaedBie in efficacy to propranolol, 3 to 6 mg given by ‘*‘"‘"' ) ~

8"“"
B (e,



and 97% of the patients who respondgd to

therapeutic response,

Brevibloc® had & therapeutic response at doses of 200 wcg/pd/min or
less. The average effective dosage of Brevibloc® in t study was
approximately 115 mcg/kg/min,

In a 1large, base line~controlled stud revibloc® was infused at
dosages of 25 to 300 mcg/kg/min r periods up to 24 hours, The
effective dosage that produc either a8 15% reduction Sn the heart
rate or a conversion to NSBsFanged from 2§ to 200 mcq/kg/min with 79%
of patients respond and 95% of the responders did so at 200
In another muiticenter trial, patients contralied
on fBrevibl were transferred to one of several ara) or intravenous

agents for chronic

treatment of supraventricular

I g

studies, Brevibloc® (500 mcg/kg/min for 4 minutes follow
mcg/kg/min) was found to be effective in §nhibiting ncredses in
heart rate, Systalfc and mean artertal 0cd pressures, and
rate-pressure product following endo

reduced the Iincidence aof

¢4l intubation. Brevidloc®

nically significant increases in heart

rate (2 100 bpe systolic blood presure (> 180 mmHg) following -

intubation n cowpared to placebo. Breviblac® was wall tolerated

wi



trial in patients undergoing coronary artery bypass graf
Brevibloc® (500 mcg/kg/min for 2 minutes followed by 200 /kg/min

was found to be effective in reducing the tachycardia hypertension
and the Iincrease in rate pressure product 2 tated with varifous
stimuli accurring between the period priopao induction of anesthesia

and the start of cardiopulmonary ass surgery. [n addition, the
patients receiving Srevib? 3lso required significantly less
supplemental inhalatt anesthetic and less pharmacological
fntervention to tain heart rate or arterial blood pressure. When
lacebo, Brevibloc® reduced the incidence of clinically

signifidlnt increases 1in heart rate (100 bpm) and systolic blood

INDICATIONS AND USAGE

Supraventricular Tachycardfa
Brevibleoc® s 1ndica|t"o£ for the rapid control of ventricular rate in Pgﬂ‘\‘«* w\ﬁ.‘
atrial Hbrﬂ'lauonr atrial  flutter v

{ 1 t th b o
W n periuperative or‘osir'd- UMC;:_

emergent mw ere control of vnntricu!qr rata devbandy
anbloe IS mat (wbewdsd o wta Ma.u&.




- - .

CONTRAINOICAT 10ONS

8revidloc® is contraindicated {n patients with sinus bradycardia, heart
block grester than first degree, cardiogenic shock and overt heart
failure {se¢ WARNINGS).

WARNINGS
Ha'-'w.ﬂu: ~
Cardisc Fallyre: Iy Continyed depression of the myocardium with beta

f blocking agents over a period of time can, in some cases, lTead to
cardias faflure,

At the first sign or symptom of impending cardfac
failure, the dosage should be reduced or Brevibloc® should be
withdrawn, Although this dosage adjustment or withdriwal may be
sufficient Dbecause of the short elimination half-11fe of 8revibloc®,

specific treatment may also pe considured. (See Overdosage.)
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8ronchospastic Diseases: PATIENTS WITH BMCNCHOSPASTIC DISEASES SHOULD,
IN GENERAL, NOT RECEIVE BETA BLOCKERS. Becwse of its relative beta 7
selectivity and titratability, Brevibloc® may be used with caution in

G

‘_

patients with bronchospastic diseases. However, since betay

-

salectivity is not absolute, Brevibloc® should be carefully titrated to

obtain the Tlowest possible effsctive dase. In the event of

bronchospasm, the Infusion should be terminated immediately 3ae”a betap

wn:““mnt én:)be adninistered if conditions ucrrcn’t”. ot S‘t—ﬂ:‘i‘ 6'—“(\‘4:*‘*
Cw m L 3 TM, Mé | i ,

Olabetes Mellitus and Hypoglycemla: Brevibloc® should be used with vades

caution 1n diabetic patients requiring a beta-blocking agent. Beta

blackers may mask tachycardia occurring with hypogliycemia, but other

manifestations such as dizziness and sweating may not be significantly

affected,

exacerbation of

This experience includes 45

11
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PRECAUT IONS

General

ressure,

shown to produce a decrease in syst Accordingly,

patients with 1o ment systolic pressures should be carefully

werk

Infusion corcentrations of 20 mg/mL  weeee=treere -ssociated with

sl IV VAR WO wacstveeus oF 'O-Oaln[

vhgndddgene verous frritation and thromborl.iebitis deymiwrbyp
Shometonan, Cancentrations greater than 10 . 3/mL should be avaided.

Because the acid metabolite of Brevibloc® s primarily excreted
unchanged by the kidney, Brevibloc® should be administered with caution
to patients with impaired renal function. The elimination half-life of
the acid metahalite was praolonged ten-fold and the plasma level was

considarably elevated in patients with end-stage renal disease,

Drug Intersctions

Catecholamine-depleting drugs, e.g., reserpine, may have an adeitive
effect when given with beta blocking agents. Patients treated
concurrently with Brevibloc® and a catecholemine depletor should
therefore be closely cobserved for evidence of hypotension or marked
bradycardis, which may result in vertigo, syncope, or postural

hypotension,

12
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Gobam=fngm-ghg interaction study between Brevibioc® and warfarin showed
that concomitant administratfon of Brevibdloc and warfarin does not

alter warfarin plasma levels, Brevidloc® concentrationsyshewsuss, were

equivocally higher snen given with warfaring but *“‘:‘ s -v-o* \ 1 t= k,'“r‘.:::z',

When digoxin and Brevibloc® were concomittantly administered

intravencusly to normal volunteers, there was a 10-20% increase in

digoxin blood levels at some time points. Ofgoxin did not affect

Brevibloc® pharmacokinetics. When intravenous morphine and Brevidloc® wsaslt- mm‘m
in normdl subjects, no effect on morphine blood wan e

levels was seen) tha Brevidbloc® steady-state blood levels were .

increased by 48X {n the presence of morphine, bud “: other

pharmacok inetic parameters were changed.

The affect of Bravidloc® on the duration of succinylcholine-induced
neyromustcular blockade was studied in patients undergoing surgery. The
onset of neuromuscular blockade by succinylcholine was unaffected by
Brevidbloc®, but the durition of neuromuscular blockade was prolonged

from 5 minutes to E ainutes.

Although the Interactions obsarved in thase Studies $se notfof major
clinical impartance, Brevibloc® s3hould be titrated with caution in
patients belng treated cancurrently with digoxin, morphine,

succinylcholing or warfarin.

13
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tncreased in Lhe presenc The dosage of eithar sgent

Carcinogenesis, Mutagenesis, Impairment of Fertility

Becavse of fits short term usage no carcinogenicity, mutagenicity or

reproductive performance studies have been conducted with Brevibloc®.

Pregnancy Category €

Teratogenicity studies in rats at intravenaus dosages of Brevidloce
hydrochloride up to 3000 mcg/kg/min (ten times the maximum recommended
human maintemance dosage) for 30 minutes daily produced no evidence of
maternal taxicity, embryotoxicity or teratogenicity, while a dosage of
10,000 mcg/kg/min produced maternal toxicity and lethality. In
rathits, intravenous dosages up to 1000 mcg/kg/min for 30 minutes daily
preduced no evidence of matarnal toxicity, esmbryotoxicity or
‘eratogenicity, while 2500 mcg/kg/min produced minimal maternal
toxicity and fncreased fetal resorptions.

There are no adequate and well controlled studies in pregnant women.

Brevidbloc® should be used during pregnancy only {f the potential
benefit justifies tha potential risk to the fetus.

14
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MNursing Mothers /

It 1s not known whether Brevibloc® is excreted in human milik, however,
caution should be exercised when Brevidloc® t{s administered to a ‘

nyrsing woman,

Pediatric Use

Wit
The safety and effectiveness of Breviglac® in children hae®not been

astablished.

ADVERSE REACTIONS

suprnmﬂculahchyctrdh '.“_h“ verlef anre bagad su ute of
-~ .1....3 oo clumitad hral
8revibloc W p.éunts with suprav;ntrlcunr b j'u

?
tachycardie, ‘;ost adverse effects have been m‘l'ld and transient.

Toe wal™
Coranndra. Mus .
o - Cardiovascular - symptomatic hypotension (diaphoresis, dizziness)
danu occu n 12% of patients and reguired digcontinuation of therapy in
o -~ ’53‘ W,

c 4% Asymptomatic hypotension occurred 1nh25! of patients. Hypotension
.‘umf) resolved durtng the Brevibloc® fafusion in 63% of these patients and
within 30 minutes after akscnnummcn of infusten in 80 of the
erseafomm i
remaining patients. Duphore is cccommad Fin 10X of patients.
Periphera) ischewia occurred in approximately 1% of patients. Pallor,
f ushing, bradycardie (heart rats less than 50 beats per minute), chest
{ pain, syncope, pulmonary edema and heart block have each been raported ,'

in less than 1X of patients. J‘x e PM hea wmt:rmj

15 . : :,” ads d&tﬁ CEOd'
wachab ~a:~'-) Cave
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Centra) Nervous Systerr . Dizziness has occurred in 3% of patients;
somnolence in 3%, cunfusion, headache, and agitatior im about 2%, and
fatfgue 1In about 1X of patients. Paresthesia, asthenia, depression,
abnormal thinking, anxfety, adnorex{a, and 1fghthezdedness were reported
fn less than 1X of patients, Qne brief (30 second) ep!sode of grand

mal sefzure has been reported.

Respiratory - bronchospasm, wheezing, dyspnea, i.4sal congestion,

rhonchi, and rales have each been -eported in less than 1% of patients.

Gastrontestinal - naysea was reported in 7% of patients. Vomiting has
occyrred in about 1K of patients, Dyspepsia. constipation, dry mouth,

and abdominal discomfort have each occurred in less than 1% of

patients. Tectr rf'm:“& bos Mgo bana,

Skin (lnfus{on Site) - Infusion site reactions including inflammation
and induration wers reported in about 8% of patients. Edema, erythema,
skin discoloration, and burning at the infysion site have each occurred

in Yess than 1% of patients.
Migcellanecus - each of the following has been reported in less than X

of patients:  Urinary retention, speech disorder, abnormal vision,

aidscapular pafn, rigors, and fever,

16
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very few adverse effects have been reported, The

observad adverse effect was mild hypotensig of patients. The

other reported adverse effect was cardia (heart rate less than 50
bpm), which occurred exs than 1X of patients. None of these

adversa effe as severe, and al) resolved soon after discontinuation

OVERDUSAGE

Acute Toxicity

A single case of accidental overdosage with Brevibloc® has occurred to
date. A 5000 mcg/kg/min dose of Brevibloc® instead of the recommended
00 mcg/kg/min loading dose, wis administered aver one minute to a
patient with atria) flutter. Immediately following the infusion,
marked decreases In heart rate and blood pressure were obsarved and the
patient pecame drawsy but could be 4aroused. The infusion rate of
Brevibloc® wes decreased to 5 mcg/kg/min and over the next eight
minutes the patient's rhytha Converted to normal sinus rhythe cnd the
patient started fealing better. Hypotension persisted for a puriod of .
four minutes after decreasing the dosage of Brevidicc®. The drowsiness
disappeared 15 minutes following discontinuation of Brevibloce.

17
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fecause of its approximateiy 9-minuie 2!imination half-1ife, the first
step in the event 3f toxic’ty should be ta discontinue Arevibloc®
administration, Then, based on the pharmacologic actions, the

following genergl messures should also be considered:

Bradycardia: Intravenous agministration of atropine or another

anticholinergic drug.

Bronchospass:  [ntravenous administration of & betap stimulating agent

and/ar a theophylline derivative.

Cardiac Faliyre: Intravenous administration of a diuretic and/or
digitatis glycoside, In shock resulting from inadequate cardiac
contractility, intravenous administration of dopamine, dobutamine,

{soproterencl, or amrinone may be considered.

DOSAGE AND AOMINISTRATION

NOT FOR DOIRECT [INTRAVENQUS INJTCTION, BREVIBLOC® IS A CONCENTRATED,
POTENT ORUG WHICH MUST BE DILUTED PRIOR TO ITS INFUSION. BREVIBLOCe
SHOULD NOY BE AOMIXED W1TH SODTUM BICARBONATE, BREVIBLOC® SHOULD NOT
BE MIXED WITH OTHER DRUGS PRIOR TO DILUTION IN A SUITABLE INTRAVENOUS
FLULID. (See Compatibility Sectian helow.)

Note: Paranteral drug products should ba inspected visually faor
particulate matter and discoloration prior to administration, whenever

sofution and containers permit,

18
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Dilution: Aseptically remove 20 mL from a 500-mL bottle of one of the
fntravenous fluids 1isted below (see Cumpatibility witm Commonly used
Intravenous Fluids), and add the cuntents of two (2) Srevidblac® ampyls
(each containing 2.5 g esmolol hydrochloride). This yfelds & final
concentration of 10 mg/mL. The diluted solution fs stable for at Teast
24 hours st room temperdture. Note; OBrevibloc® concentrations of
greater than 10 mg/m} are 1ikely to produce irritation on continued
infuston [See Precautions]. Brevibloc® has, however, been well

tolerated when administerec via a central vein,

Supraventricular Tachycardia
hov tho treatment of supraventricular tachycnrdfc/areviblocﬁ Jouguatly (m s 5.)
o“eeﬂ-n within ’I range of 50 to 200 meg/kg/min.  The Average

effective dosage s approximately 100 ncg/lgg/nin. alt ad U oae I (vwv- Lunanit
'un‘a.; buf Haes prandd, (9 &ﬁ.‘l: (,.L‘J ﬂuﬁ.

high as 300 mcg/kg/min have been used
A 7 N

Adosage in supraventricular tachycardia must Le individualized by -,
titration in which each step consists of a loading dosage followed by & "“f: g .
-
maintenance dosage. -,
-“‘ .

To {inftizte trea*ment Of a patient with supraventricular tachycardia,
administer a loading dosage infusion of $00 mcg/kg/min of Brevibloce
for one minuta followed by a 4 nin. maintenance {nfusion of S0
mcg/kg/ain, If an adequate therapeutic effect 13 not observed uitMn.
five minutes, repeat the same loading dasage and follow with g

matntenance infusion increased to 100 mcg/kg/smin.
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‘ Continue titration procedure as above, repeating ioading infusion (500
mcg/kg/min for 1 minute), Increasing maintenance infusion by increments
of 50 mcg/kg/min (for 4 minutes). As the desired heart rate or a
safety end-point (e.g., lowered blood pressure) is approached, omit
loading infusion and reduce incremental dose in maintenance infusion
from 50 mcg/kg/min to 25 mcg/kg/min or lower. Also, if desired,
increase interval between titration steps from 5 to 10 minutes.

Maintenance dosages adbove 200 mcg/kg/min have not been shown to have
significantly Iincressed benefits, and the of dosages
above 300 mcg/kg/min has not been studied.

In the event of an adverse reaction, the dosage of Brevibloc® may be
reduced or dfscontinued. If &8 local infusion site reaction develops,
an alternative infusion site should be used. The use of butterfly
needles should be avoided.

Abrupt cessation of Brevibloc® 1in pattents has not been reported to
produce the withdrawal effects which may occur with abrupt withdrawal
of beta-binckers following chronic use in caronary artery disease (CAD)
patients, However, caution should still pe used in discontinuting
Brevibloc® infusions abruptly in CAD patients.

After achieving an adequate control of the heart rats and 2 stadle-

clinfcal status f{n pattents with supraventricylar tachycardia,

transition to alternative lntiarrhytlulé agents such as propranolol,

digoxin, or verapami), may be accomplished. A recmngld guideline

for such a transition is given delow but the physician should carerylly
20
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constder the ladeling instructions for the alternative agent selected:

Alternative Agent Dosage

Propranolol hydrochloride 10-20 »3 g 4-6 h
Digoxin 0.125 - 0.5 mg q

6 h (p.o, or 1.v.)
Verapamil 80mgqgbén

The dosage of Brevinloc® should be reduced as fallows:

1. Thirty minutes following the first dose of the alternative agent,
reduce the Brevidbloc® infusion rate by one-half (50%).

2. Follawing the second dose of the alternative agent, monitor the
patlent"s response and {f satisfactory control is maintained far

the first hour, discontinue the Brevibloc® infusion.
The use of Brevidbloc® f{infusions up to 24 hours has bean weld

documented; 1n addition, limited data from 24-48 hrs (N=48) indicate
that Brevibloc® i3 wall tolerated up to 48 hours.

Pontepansiluslachyssndiaand=iypertynyton

Brevibloc® to the desired effect, such as induction,
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meg/kg/min for four minutes followed by a maintenance dosage
meg/kg/min. 1f a Yower dose is destred, for example, 1n presence
of high-dose narcotic anesthesta, the loading do of 500 mcg/kg/min
may be reduced to 2 minutes and t intenance dosage to 200
meg/kg/min, [f necessary, the d My be subsequently reduced.

fr..alation anesthetic agents may be

n the presence of Brevibloc®. The dosage of efther agent

Compatibi1ity with Commonly Used Intravenous Flulds

BREVIBLOC® (esmolo! HC1) INJECTION was tested for campatidility with
eight commonly used intravenous fluids at a final concentration of

10 mg ssmolol HC1 per mi. BREVIBLOC® INJECTION was found to be
compatible with the following solutians and was stable for at least 24

hours at controlled room temperature or under refrigeration:

Dextrose (5%) Injection, USP

Dextrose (5%) in Ringer's Injection

Dextrose (5%) and Sodium Chloride (0.45%) Injection, USP
Dentrose (5%) and Sodfum Chloride (0.9%) Injection, USP
Lactated Ringsr's Injection, USP

Sodium Chloride (0.45%) lnjection, USP

Sodium Chloride (0,9%) Injection, USP

BREVIBLOC® INJECTION was NOT compatidle with Sodium Bicarbonate (5X)
22




