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PuPont Critical Card, Inc.
Attention: MNr. Joha M. Haterman
1600 MHaukegan Rd.

HWaukegan, IL. 60085

Dear Hr. Yaterman:

Please refer to your Septembef 17, 1987 and July 12, 1988 supplemental new .
drug applications submitted under section 505(b)(1) of the Federal Food, Drug,
and Cosmetic Act for Brevibloc (esmolel HC1) Injection.

We also acknowledge receipt of your amendments to your September 17
supplemental application dated Hovember 19, 1887, March 10 and
June 17, 30, 1988. The latter contained final printed labeling.

- Your September 17 supplemental application provides for a new dosage form of
Breviblec (esmelol HC1) consisting of a 10 mL single use vial containing
esmolol HC1 10 mg/mL (total of 100 mg) suitable for direct intravenous
injection.

Your July 12 supp]emeﬁtal application provides for final printed labeling
- revised to strengthen the Overdosage and Dosage and Administration sections of
the package insert for Brevibloc. _

We have completed the review of these suppiemenggl,appiicat1ons and fhey are
approved, _ o

He remind you thét you must comply with the réqu1rements for an approved NDA
set forth under 21 CFR 314,80 and 314,81, :

Sincerely yours,

e - . ' : I
“Original NDA - - YR E A
CHFD-1TO . - | 6L z 9/ /
-HFD-110/CSO o o Raymond J. Lipicky, H.D.
HFB-80/DDIR - Directar
HFD-100 labeld Division of Cardio-Remal Drug Products
gig:ggg (W‘th abeling) g 0ffice of Drug Evaluation I

HFD-110/KBongiovanni /7 /11/88;8/1/88 Center for Drug Evaluation and Resegrch

c1b/7/11/88;8/3/88/0850C e 873788
R/D:  DCunningham/8/1/88 KA 9™
RWolters/8/1/88
CResnick/8/1/88
SChen/8/1/88.
CGraham/8/1/88
NMorgenstern/8/2/88

APPROVAL



CENTER FOR DRUG EVALUATION AND
RESEARCH |

APPLICATION NUMBER:

19-386/S001 and S002

APPROVABLE LETTER




KDA 19-386/5~001 AG 4 1oy
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buPant Critical Care, Inc.
Attentiont Hr. John H. Haterman
‘1680 Waukegan Read

Waukegan, IL 6O0BS

Dear Mr. Watorman:

‘Please refer to your January 21, 1887 supplemental new drug applications
submitted under section 50§(b)(1) of the Federal Food, Drug, and Cosmetic Act
far Breviblac (esmelol hydrochlaride) Injection. We also acknowledge recefpt
qn March 3, 1987 of your supplemental new drug applieetion { 5~002) dated
February 13, 1987,

This letter also confirms your July 2Y, 1987 telephone convarsation with
‘Mr, Gary Buehler. He advised you that for administrative purposes, we have

renunbered your January 2) supplemantat app?ication. gf
The supplemental’ appl faations proeide for & 7
Janudry 21, 1987/8-081  An additiona) dest?e forin of a 10 ol stngfgg;ase
viel of Breviblog (esmalol hydroehiar1dq

153“%’33 .
Fabruarv 13, 198715~002 Final printed lebeling reviged as fb!%ews:

T. *aextresa (5%} tn Lactuted Riager’s Injaction® will be
addad to the 1¢st of intravenous flutds fnto which
Btavtbtvs m&y be diluted,

2. “This spactfic desage awd sdafnisteation rugﬁmsa has .
been studied intraoparvetively snd, bucayse of the time
required for titratfon, may not bn optimal for fatra~
aperative uge,® will be insertad as a fourth paragraph

dar DOSAGE AND ADMINISTRATION ~ Superventricular

Taehyesrmia.

We have ( mp%etad the raview of thase supplomantal appligetions as submitied

with draft lghgainga Before these supplements may be approved, hewevar, ft

be pecessary for you to submft vial and outer carton labels and final
 labetiage IF additiona) informative relating te the safety or

veness of this drug becames svaflable before we receive the fimal
1abeling, reviston of that Tebsling may be required.

pelaL

-Jﬁease submit twelve ecoples of the printed lahels and labeling seven of which
-are itpdividually moupted on heavy wefght paper or similar material,



Page 2

Within 10 days after the date of this letter, you are required to amend these
supplemantal applications, notify us of your intent to file an amendment, or
follow one of your other options under 21 CFR 314,110, In the absence of such
action, FDA may take action to withdraw these supplemental applicatisns.

Bravibloc (esmolal hydrochloride) Injection in 16 wl single QSe vials may not
be legally marketed antil you have been notified in writing that this
supplemental application is approved.

Should you have any questions, please contact:

Ms. Gonztance Henry
Consumer Safaty Officer
Talephone: {(301) 443-4730

Sincerely yours,

L+ 'zt7//$7

flaywond J. Lipicky, M.D.
- Mractor

pivigton of Cardfo~Reral Drug Produc s

0ffice of Drug Research and Review 7

Center far Ordgs and Bielogies

&
&

HFN~110/CS0

HFN~713/GCh1 .

HFN~80/BRIR

HFN~1Iﬂlﬁﬂalversen/7/2/87

T 16747/21/8 | |

n .o uenier .

SHalversen/7/6/8737/21/87; 7/23/87 A latode” V¥3l/97L
RWolters/7/7/87:7/21/87
NMorgenstern/7/28/87 7/ 3/[27
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NDA Noi H—QKEU Re'd. duiu [§ 19
- - N AR e
@® BREVIBLOC' INJ | “a o

(esmolol hydrochloride) | 0" —_—

10ml Am(wl — 2.5 p: HOT FOR :I;IE(',: Ig;ﬂ‘&vg{l‘ga? INJECTION. AMPUL MY ! 5 1 ; ‘PPROV:_B
INFUSION [SEE DOSAGE AND -ADMINISTRATI . Al K; 988 . .

10 mL Single Oosa Wial — 100 mg - I :

DESCRIPTION . ’ i

BREVIBLOC® (esmolol HC!) is a beta,-selective {cardioselective) adrenergic receplor blocking agent with a very - X AUG , 5 ,98(

short duratien of action {elimination haif-life is approximately 3 minutes). Esmalol HCl is:
{+)-Methyi p-{2-hydroxy-3-(isoprapylamino) prapaxy] hydrocinnamate hydrochloride and has the falfowing struc-
ture: ’ . .

CH,0.CCH,CH, {(D)- OCH.CHORCHNHCH(CH,) .« HCI

Esmalol HCI has the empirical formlua CysHagND4Cl and a molecular weight of 331 8; It has one asymmetric center
and exists as an enantioméric pair. ) :

Esmolo) HCI is-a white to off-white crystalline powder. It is a relatively hydrophilic compound which is very sofuble
in water and Ireely soluble in alcohal. Its partition coefficient {octanol/water) at pH 7.0 is 0.42 compared to 17.0 for
propranolol. ) .

BREVIBLOC® (esmolol HCI} INJECTION is a clear, colorless to light yetiow, sterife, nonpyrogenic salution for intrave-
nous infusion after ditution. '

2.5 g, 10 mL Ampul — Each mi contains 250 mg esmolol HCH in 25% Propylene Glycol, USP, 25% Alcohd, USP and
Water for Injection, USP; buftered with 17.0 mg Sodium Acetate, USP, and 0.00715 mL Glacial Acatic Acid, USPE.
Sodium hydrexide and/or hydrochloric acid added, as necessary, to adjust pH to 3.5-5.5. .
100 mg, 10 mL Singte Oose Vial —~ Each mL contains 18 mp esmolol HCI and Water lor Injection, USP; buffered
with 2.8 mg Sodium Acetate, USP, and 0.546 mg Glacial Acetic Acid, USP. Sodium hydroxide and/ar hydrochioric
acid added, as necessary, to adjust pH 0 4.5-5.5. . : o

CLINICAL PHARMAGOLOGY . ) . -
BREVIBLOC® (esmolo! HCI) is a beta,-selective {cardioselective) adrenergic receptor blocking agent with rapid
onset, a very short duration of action, and no Signiticant intrinsic sympathomimetic or membrane stabilizing activity
at therapeutic dasages. Its elimination half-life after intravenous infusion is approximately 9 minutes. BREVIBLOC®
inhibits the beta, receptors located chiefly in cardiac muscle, but this preferential efféct is not absolute and at
higher doses it begins 10 Inhibit béta, receptors located chiefly in the bronchial and vascuiar muscufature.

Pharmacakinstics and Matabolism . . -
BREVIBLOC® {esmolol.HCI) is rapidty metabolized by hydrolysis of the ester linkage, chiefly by the esterases in the
cylosol of ¢ed. blood cells and not by plasma cholinesterases or red cell membrane acetylcholinesterase. Tatal body ,
clearance in man was found to be about 20 L/ka/hr, which is greater than cardiac cutput; thus the metabolism of )
- BREVIBLOG® is not fimited by the rate of blood flow to metabolizing tissues such as the liver.or affected by hepatic !
or renal blood flow. BREVIBLOC® has a rapid distribution half-life of about 2 minutes and an efimination hali-fife of
about 9 minues. _ : .
Using an appropriale loading dose, steady-state blood levels of BREVIBLOG® for dosages from 50-300 meg/kg/min
are obtained within five minutes. (Steady-state is reached in about 30 minutes without the loading dose.) Steady-
state blood levels of BREVIBLOC® Increase linearly over this dosage range and efimination kinetics are dase-
independent over this range. Steady-state blood levels are maintained during infusion but decrease rapidly after
teemination of the infusion. Because of its shart half-life, biood Jevels of BREVIBLOC® can be rapidly aftered by in-
creasing or decreasing the infusion rate and rapidly eliminated by discontinuing the infusion.
. Censistent with the high rate of blood-based metabolism of BREVIBLOC®, less than 2% of the drug is excreted un-
changed in the urine. Within 24 hours of the end of infusion, approximately 73-88% of the dosage has baen account-
" edfor in the urine as the agid metabofite of BREVIBLOC®. :
Metabolism of BREVIBLOC® results in the formatien of the corresponding tree acid and methanol. The acid metabo-
lite has been shown in animals to have about 1/1500th the activity of esmolol and in normal volunteers its blood
fevels do not.correspond to the level of beta-blockade. The acld metabolite has an elimination half-life of about 3.7
hours and is excreted in the urine with a clearance approximately equivalent o the glomenular filtration rate. Excre-
“tion of the acid metabolite is slgnlli‘camly decreased in patients with renal disease, with the elimination haif-ife in-
creased 1o about ten-fold that of normals; and plasma levels considerably elevated. .

Methanol blood levels, monitored in subjects receiving BREVIBLOC® far up to 6 houts at 300 mcg/kg/min and 24
hours at 150 meg/kg/min, approximated endogenous fevels and were less than 2% of levels usually associateq with

methano! toxicity.

BRE\{;BLO(-)Q has been’shown to be 55% bound fo human plasma protein, while the acid metabolite is only 10%
bound, ' . .
Pharmacodynamics ) ]

Clinical pharmacology stydies in normat vol have confirmed the beta biocking activity of BREVIBLOC® {es-

malol HCt}, showing reduction in hear! rate at rest and during exercise, and attenuation af Isoproterenol-induced In-
creases in hear! rate. Blood fevels of BREVIBLOC® have been shown to correlate with extent of beta blockade. Aftet
termination of infusion, substantial recovery from beta blockade is observed in 10-20 minutes.

In human electrophysiology studies, BREVIBLOC® produced effects typical of a beta blocker: a decrease in the
heart rate, increase in sinus cycle fength, pralongation of the sinus node recovery time, prolongation af the AH inter-
val during normaf sinus thythm and during atrial pacing, and an increase in antegrade Wenckebach cycle length.

In patients undergoing radionuctide angiography, BREVIBLOC®, at dasages of 200 meg/kg/min, produced raduc-
tions in heart rate, systofic blood pressure, rate pressure product, left and right ventricular ejection Iraction and car- .
diac index at rest, which were similar In magnitude to those produced by iniravenous propranolol (4 mg). During ex- - H
ercise, BREVIBLOC® produced reductions. in heart rate, rate pressure product and cardiac index which were afso !
similar to these produced by proprainolol, but produced a significantly {arger fall in systolic bload pressure, In pa- i
fients undergoing ‘cardiac catheterizatidn, the maximum therapeutic dose of 300 suvy/hy/iuin U BAEVIDLOG® piu-
duced similar effects, and, in addition, there were small, clinically insignificant, increases in the Ie!t vengncula_r end
diastolic pressure and pulmonary capitlary wedge pressure. At thirty minutes’ after the discontinuation of
BREVIBLOC® infusion, all of the hemodynamic parameters had returned to pretreatment levels.. :

The relative cardioselectivity of BREVIBLOC® was demonstrated in 10 mildly asthmatic patients. Infusians of
BREVIBLOC® (100, 200 and 300 mcg/kg/min) produced no significant increases in specitic airway resistaace com-
pared 1o placebo. At 300 mcg/kg/min, BREVIBLOC® psoduced slightly enhanced bronchomotor sensitivity to dry ait
stifnulus. These effects were not clinically significant, and BREVIBLOC® was well tolerated by all patients. Six of
the patlents also recelved Intravenous propranolol, and at a dosage of t mg, two experienced significant. symp-
tomatic bronchospasm requiring bronchodilator treatment. One other propranolal-treated patient aiso expefienced
dry air-induced bronchospasm. No adverse pulmonary effects were obiserved in patients with COPO wha received
therapeutic dosages of BREVIBLOC® for ¢ of supra: icular tachycardia (51 patients) or in perioperative
settings (32 patients).




given with war(ann but this is not likely te bg clinicaliy, important.

when.digexin mmm (esmalol HCIY were concomitantly ; administeréd mtravenously to-normal volunteers,
ere was a 10-20% increase if digoxin blood levels at some timie points. Digoxin did not affect BREVIBLOC® phar-
acoKingtiEs f e lqbﬁveno morphine and BREVIBLOC® were concomilantly administered in normal subijects,
eﬂect ‘on morphine blood ieflals was sezn, but BREVIBLOC® steady-state blood levels were increased by 46% in
presem:e of mo(Ehme .Noo er pharmacokinetic parameters were changed.

on the duration of succinylcholine-induced neuromuscular blockade was studied in pa-
k?‘%ﬁund“ oibg sﬂr ery The onset of nesromuscular blockade by-succinylcholine was unaffected by
BL0C2 bul the ddidtion of newromuscular blockade was pralonged from 5 minutes to 8 minutes.
Although the ineractions observed in these studies do not appear to be of major clinica!l importance, BREVIBLOC®
Shor'f"dl be titrated with caullon in patients being treated concurreatly with digoxin, morphine, succinylchotine or
warfarin.

Carclaggeaesis, Mutagenssis, Impairment of Fertility
Because of its short {erm usage no carcinogenicity, mutagenicity or ceproductive performance studies have been
conducted with BREVIBLOC®.

Pragaaacy Category C

. Teratogenicity studies in rats at mtravenms dosages of BREVIBLOC® up to 3000 meg/kg/min (ten timas the maxi-
mum human maintenance dosage) for 30 minutes daily produced no evidence of malernal toxicity, embryotoxicity
or teratogenicity, while a dosage of 10,000 meg/kg/min produced matemnal toxicity and lethality. In rabbits, intrave-
nous dosages up ta 1600 meg/kg/min for 30 minutes daily produced na evidence of matemal toxicity, embryotoxici-
ty or teratogenicity, white 2500 mcg/kg/min produced minimal maternal toxicity and increased fetat resorptions.
There are no adequate and well contrelled studies in pregnant women. BREVIBLOC® should be used during
pregnancy only if the potential benefit justifies the potential risk to the fetus.

Nursing Methers
It is not known whether BREVIBLOC® is excreted in human milk, however, caution should be exercised when
BREVIBLOC® is administered-to a nursing woman.

Padialrlc Use
The safety and effectiveness of BREVIBLOC® in children have not been established.

IIWEIISE REACTIONS

. Supraventricular Teshycardla

The following adverse reaction rates are based on use of BREVIBLOC® {esmolol HCY) in almost 400 clinical trial pa-
tients with supraventricular tachycardia. In addition, over 600 patients have been exposed in clinical studies of
other condltigns. The most important adverse effect has been hypmansmn {see Wamings). Most adverse effects
have been mild and transient.

Cardlevascular — Symptomatic hypotension (d|aphoresns dizziness) occurred in 12% of patients; and therapy was

discontinued in about 11%, abaut half of whom were symptomatic. Asymptomatic hypotension occusred in about
25% of patients. Hypotensmn resolved during BREVIBLOC® infusion in 63% of these patients and within 30 minutes
after discontinuation of infusion in 80% of the remaining patients. Diaphoresis accompanled hypotension in 10% of
'Jauents Peripheral ischemia occurred in approximately 1% of patients. Pallof, fiushing, bradycardia {heart rate

iess than 50 beats per minute), chest pain, Syncope. puimonary edema and heart block have each been feported in*

Jess than 1% of patients. in two patients without supraventricufar tachycardia but with serigus coronary artery dis-
ease {post inferior myocardial infarction or unstable angina), severe bradycardia/sinus pause/asystole has devel-
oped, reversible in both cases with discontinuation of treaiment.

Central Nervaus ‘;:lll — Dizzlness has occurred in 3% of patients; somnolence in 3%, confusion, headache, and agl-
tation in about 2%, and fatigue in about 1% of patients. Paresthesia, asthenia, depresslon abnormal thinking, anxi-
ety, anorexia, and Ingmheadedness were reported in less than 1% of patients. One brief (30 second) episode of grand
mal seizure has been reported.

Respiratery — Bronchospasm, wheezing, dyspnea, nasal congestion, rhonchi, and rales have each been regorted in
less than 1% of patients.

Rustrelntastiaal — Nausea was repoﬂed in 7% of patients. Vomltlnq has occurred In about 1% of patients; Dyspepsia,
constipation, dry mouth, and abdeminal discomfort have each eccurred ir less than 1% of patients. Taste perversion
has also been'reported.

8kin {lafuslon Sita] — Infusion site reactions including inflammation and induration were reported in abou{ 8% of pa-
llenletsn Edema, ‘erythema, skin discoloration, and buming at the infusion site hiave each occurred in fess than 1% of
patients,

Wiscellancens — Each of the foliowing has been reported in less than 1% of patients: Urlnary retention, speech disor-
der, ahnormal Vision, midscapular pain, rigors, and fever.

OVERODOSAGE

Acuts Texlclly

A few cases of massive accidental overdasage of BREVIBLOC® (esmalol HCI) have occurred due ta ervors in dilution.
. Thes intravenous bolus dases of BREVIBLOG® of 5000-6250 mcg/kg over 1-2 minutes have produced hypotension,

bradycardia, drowsiness and loss of consclousness. The effects have resolved within 10 minutes, in some cases

with administration of a pressor agent.

Because of its approximately 9-minute elimination half-life, the first step in the management of toxicity should be

to discontinue the BREVIBLOC® infusian. Then, based on the observed clinical effects, the following general mea-

sures should also be considered:

Bradycardly: intravenous administration of atropine or another antichofinergic drug.

Brenchespaam: Intravenous administration of a beta, stimulating agent and/or a theophyttine derivative.

tardisc Falfere: intravenous administration of a diuretic and/or digitalis glycoside. In shock resulting from inade-

quate cardiac contracllllly, muavenous administration of dopamine, dobutamme isoproterenal, of amrinone may be

considered.

Syaptematlc Hypotensios: Imravenous administration of ﬂunds and/or pressor aqems

DOSAEE mw ABMIN ISTIIATIOH

THE 25 q AMPUL 1S NOT FOR DIRECT INTHAVENOUS INJECTION. THIS DOSAGE FORM'IS A CONCENTRATED
FO{&% &%ﬁi Y({,H}?g ST BE DlL%TED PRIOR TO ITS INFUSION. BREVIBLOC® SHOULD NOT BE ADMIXED
[] ONATE. BREVIBLOC® SHOULD NOT AE MIXED WITH OTHER DRUGS PRIOR TO DILUTION IN
A SUITABLE INTRAVENOUS FLUID. {See Compatibillty Section below.)
Bilutlea: Aseptically prepare a 10 mg/ml infusion, by addmg two 2.5 g ampuls ta a 500 mL container, orone 2.5 g
amput 10 a 250 mL container, of a compatible intravenous solution listed below. {Remove overage prior to dilution as
appropriate). This yields a final concentration of 10 mg/mL. The dituted solution is stable for at least 24 hours at
room temperature. Note: Concentrations of BREVIBLOC® greater than 10 mg/mL are likely to produce irritation on
(t:or:ur;led infasion {see Precautions). BREVIBLOC® has, howsver, bean well tolerated when administered via a cen-
ral veln.
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Supravestricular Tachycardla o ) ) : o

In two multicenter, randomized, double-blind, controlted comparisons of BREVIBLOC® {esmoloi HCI) with placebo
and propranciol, maintanance doses of 50 to 300 meg/kg/min of BREVIBLOC® were found te be more effective than
placeba and about as effeclive as propranalot, 3-6 mg given by balus injections, in the 1reatment of supraventricular
tachycardia, principally atrial libriflatlon and atrial flulter. The majority of these patients developed their arthyth-
mias posloperatively. About 60-70% of the patients treated with BREVIBLOC® had a desired therapeutic effect
{either a 20% reduclion in heart rate, a decrease in heart rate to less than 100 bpm, or, rarely, conversion to NSR}
and about 95% of those who responded did so at a dosage of 200 micg/kg/min or less. The average effective dosage
of BREVIBLOC® was approximately 100-115 mcg/kg/min in the two studies. Other multicenter baseline-controlied
studies gave essenlially similar results. in the comparison with propranolol, about 50% of patieats in both-the
BREVIBLOC® and propranolol groups were on concomitant digoxin Response rates were slighity higher with both
heta-blockers in the digoxin-treated patients. :

In ail studies significant decreases of biood pressure cccurred in 20-50% of palients, identitied either as adverse
reaction reports by investigatars, or by observation of systolic pressure less than 90 mmHg o diastolic pressure
less than 50 mmHg. The hypotension was symptomatic erlnainly diaphoresis or dizziness) in about 12% of patients,
and therapy was discontinued in about 11% of patients, about hall of whom were symptomatic: tn comparison to
propranolol, hypotension was about three times as frequent with BREVIBLOC®, 53% vs. 17%. The hypolension was
rapidly reversible with decreased infusion rate or after discontinuation of therapy with BREVIBLOC®. For both
BREVIBLOG® and propranolol, hypotension was reported less frequently in patients receiving concomitant digoxin.

INDICATIONS AND USAGE :

Sugraveafricular Tachycardia : )
BREVIBLOC® (esmolol HCI) is indicated for the rapid control of ventricular rate in patients with atrial fibriliation or
atsial flutter in perioperative, postoperative, or other emergent circumstances where short term contral of ventricutar
rate with a short-acting agent is desirable. BREVIBLOC® is aiso indicated in noncomg y sinus tachycardia
where, in the physician’s judgement, the rapid heart rate requires specific intervention. BREVIBLOC® is not intended
for use in chronic seltings where transter to another agent is anticipated. . N

CONTRAINDICATIONS _ .
BREVIBLOC® {esmoiol HCY) is contralndicated in patients with sinus bradycardia, heart black greater than first
degree, cardiogenic shock or overt heart failure (see Warnings}.

WARNINGS )
Hypotanglen: In clinical trials 20-50% of patients lreated with BREVIBLOC® (esmafol HCi) have experienced hypoten-
sion, generally defined as syslolic pressure less than 80 mmHg and/or diastalic pressure less than 50 mmHg. Abouit
12% of the patierts have been symptomatic {mainly diaphoresis or dizziness). Hypotension can occur at any dose
but is dose-related so that deses beyond 200 meg/kg/min are not recommended. Patients should be closely moni-
tared, especiaily if pretseatment blood pressure is low. Decrease of dose or termination of infusion reverses hypoten-
sion, usually within 30 minutes. ' .
Cardine Faltvra: Sympathetic stimulation is necessary in supporting circulatory function in’ congestive heart failire,
and beta blockade carries the patential hazard of further depressing myocardial contractility and precipitating more
severe failure. Continued depression of the myocardium with beta blocking agents over a period of time can, in
some cases, lead to cardiac failure. At the first sign or symptom of impending cardiac failure, the dosage should be
reduced or BREVIBLOC® should be withdrawn. Although this dasage adjustment or withdrawa! may be sufticient
beca,use of the short elimination halt-life of BREVIBLOC®, specific treatment may also be considered. (See Overdos-
age) : .

Sronchospastic Diseases: PATIENTS WITH BRONCHOSPASTIC QISEASES SHOULD, N GENERAL, NOY AECENE BETA
BLOEKERS. Because of it relative beta, selectivity and titratability, BREVIBLOC® may be used with caution in pa-
tients with bronchospastic diseases. However, since beta, sefectivity is not absolute, BREVIBLOE® should be care-
fully titrated to abtain the lowest passible effective dose. In the event of bronchospasm, the infusion should be ter-
minated immedialely; a beta, stimulating agent may be administered if conditions warrant but should be used with
particuiar caution as patients already have rapid ventricular rates.

Bishetes Mellitna sed Hypoglycamia: BREVIBLOC® should be used with caution in diabetic patients requiring a beta
blocking agent. Beta bfockers may mask tachycardia occurring with hypoglycemia, but other manifestations such
as dizziness and sweating may not be signlficantly atfected. .

PRECAUTIONS

fenaral . -

Infusion concentralions of 20 mg/mL were associated with more venous irritation and thrombophlebitis than con-
centrations of 10 mg/mL. Concentrations greater than 10 mg/mi should, therefore, be avaided. . .
Because the acid metabalite of BREVIBLOC® is primarily excreted unchanged by the kidney, BREVIBLOC® {esmolof
HCI) should be administered with caution to patients with impaired renal function. The elimination hall-life of the
acid metabolite was prolonged ten-fold and the plasma level was considerably elevated in patients with end-stage
renal disease. .

Drug Interactizns : . ’
Catecholamine-depleting drugs, e.g., reserpine, may have an additive effect when given with beta blocking agents.
Patients treated concurrently with BREVIBLOC® and a catecholamine depletor should therefore be ciosely observed
for evidence of hypotension or marked bradycasdia, which may result in vértigo, syncope, or pastural hypotension.

A study of interaction between BREVIBLOC® and wartarin showsd that concomitant administration of BREVIBLOC®
and warlarin does not aller warfarin plasma levels. BREVIBLOC® concentrations were equivocally higher when-

e
i

271 O R

o BT - St s

i““‘ TE‘QQ Fh ? ‘VF*‘W—--W

PDY BaTT T T e e




e L LT P,

B it ol
ik

-.-ﬂ'\r.-.-n:'_#n-.-_wsﬁ!-jut,m:~

100w ‘ S cL L

This tfcsage form is preduu(ed fo provlde a ready -to‘use 10 mgImL concentration recommended for Brevibloc® in-
travenous administration. it may be used to administer the appropriate Brevibloc® foading dosage infusions by
hand-held syringe while the maintenance infusion is being prepared.

Sopraveniricuter Vachycardia

In the treatment of supraventriculas lachycardia, responses to BREVIBLOC® usually {over 95%) occur within the
range of 50 to 200 mcg/kg/min. The average effective dosage is approximately 100 mcg/kg/min although dosages
as low a5 25 meg/kg/min have bean adequate in some patients. Dosages as high as 300 mcg/kg/min have been
used, but these provide little added effect and an increased rate of adverse effects, and are not recommended.
Oosage of BREVIBLOC® in supraventriculat tachycardia must be individualized by titration In which each step con-

. sists ol aloading dosage followed by 2 maintenance dosage.

To initiate treatment of a patient with supraventricular tachycardla admlmslet a loading dosage infusian of 500
meg/kg/min of BREVIBLOG® for one minute followed by 2.4 min maintenance infusion of 50 meg/kg/min_ if an ade-
quate therapeutic effect is not abserved within five minutes, repeat the same loading dosage and follow with a main-
tenance infusion increased to 100 mcg/kg/min.

Continue titration procedure as above, repeating foading infusion {500 meg/kg/min tor 1 minute}, increasing main-
tenance intusion by increments of 56 mcgrkg/ min (for 4 minutes). As the desired heart rale or a safety end-point
(eg., lowered bload pressure} is approached, omit the loading infusion and reduce incremental dose in maintenance
infusion from 50 meg/kg/min to 25 mcg/kg/min or fower. Also, if desired, increase interval between titration steps
from 5 to 10 minutes.

This specific dosage regimen has nat heen studied mtvaoperatwe!y and, because of the time required for lltralmn
may not be optimal for intraoperative use.

Maintenance dosages above 200 mcg/kg/min have nat been shown to have significantly increased benefits, and the
safety 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 dlsconimued if a facal infusion
sile reaction develops, an alternative infusion site should be used. The use of butterily needtes should be avoided.
Abrupt cessation of BREVIBLOC® in patiénts has not been reported 10 produce the withdrawal effects which may
occur with abrupt withdrawal of beta blockers following chronic use in coronary artery disease (CAD) patients. How-
ever, caution should stili be used-in abruptly discontinuing Infusions of BREVIBLOC® in CAD patients.

Alter achieving an adequate controf of the heart rate and a stable clinical status in patients with supraventricular
tachycardia, lransition to altemative antiarrhythmic agents such as propranofal, digoxin, or verapamil, may be ac-
complished. A recommended guideline for such a transition is given betow but the physician should carefully con-
slder the labeling instructions for the altemative agent-selected: .

Alternstive Ageat Oesaps

Propranclol hydrochloride 10-20mgq4-6h

Digoxin . 0.12505mgq6h (p.o.oriv)
Verapamll 80mgq6h

The dosage of BREVIBLOC® should be reduced as follows:
1. :h:ln 5:;l’l‘r;ules following the first dase of the alternative agent, raduce the infusion rate of BREVIBLOC‘ by one-
2|
2. Following the second dose of the aiternative agent, monitor the patient's response and if satisfactory control is
maintained for the first hour, discontinue BREVIBLOC®
The use of infusions of BREVIBLOC® up ta 24 hours has been well documented: in addition, limited data from 24-48
hrs {N=48) indicate that BREVIBLOC® is well tolerated up 1o 48 hours. .

I:nug,ﬂillllu with Commenly Used Iatraveinous Flulds :
IBLOC® {esmolol HC1) INJECTION was tested for compatibility vnm ten commonly used intravenous fiuids at
a tinal-concentration of 10 mg ¢smolot HCI per mL. BREVIBLOC® INJECTION was found to be compatible wnh the
tollowing solutions and was stable for al least 24 hours at controtled room temperature or under refngemluon ’

Dextrose (5%) Injection, USP

Dextrose (5%) in Lactated Ringer's Injection

Dextrosé (5%) in Ringer's Injection

Dextrose (5%) and Sodium Chlaride (0.45% Injection, USP

Dextrose {5%) and Sodium Chloride (0.9%) {njection, USP

Laclated Ringer's Injection, USP -

Potassium Chieride (40 mEq/liter) in lIexlmse {5%) Injection, USP

Sodium Chioride (0.45%) Injection, USP

Sodtum Chioride (0.9%) injection, USP
BREVIBLOC® INJECTION was NOT compatible with Sodium Blcarbonate (5%) fnjection, USP. :
Nals: Parenieral drug products should be inspected visually for particulate matter and discoloration prior to admln-
istration, whenever sofution and container permit.

HOW SUPPLIED
NOC 0094-0015-71, 100 mg — 10 mL vial, Box of 20
NDC 0094-0025-18, 2.5 g — 10 mL ampul, Box of 10
STORE AT CONTROLLED ROOM TEMPERATURE (53°-86°F, 15°-30°C). Freezing does not adversely atlect lhe nrod-
uclbut posure to elevat peratures should be avolded.

Du Peiit Phatmaceuticals
£ 1. du Pont de Nemours and Company .
=== Wilmington, Delaware 19898

Date: May, 1988 ‘ . - A43049
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DIVISION OF CARDIO-RENAL DRUG PRODUCTS
MEDICAL OFFICER'S REVIEW
NDA: 19386

Name of Drug: Brevibloc (esmolol)
Type of Submission: Revision of labeling

Sponsor: Du Pont Critical Care

Date of Submission: 07/12/88

Date Received bhv FDA: 07/15/88

Date of Assignment: 07/15/88
Date of Review: 07/19/88

Reviewer: Shaw T. Chen, M.D./HFN-110
A. Resume:

The sponsor has received recently more reports of éc
overdose with esmolol due to error in dilution. The

JuL 19 988

cidental
following

. -2:3es of the labeling text ars now proposed to update the

information on overdosage (the usual recommended dos

e is 500

=~ ig/min) and to emphasize proper method of dilution and

--¢paration of drug:

For the Section on QOverdosage:

A few cases of massive accidental overdosage of BREVIBLOC®

(esmolol HC1) have occurred due to errors in dilution.

These

intravenous bolus desas of BREVIBLOC® of 5CC0-6250 mcg/kg
over 1-2 minutes have produced nypotension, bradycardia,
drowsiness dnd loss of consciousness. The effacic have
resolved within 10 minutes, in some cases with adz? n1stra*10n

of a pressor agent.

Squtomatic Hypotension: Intravenous administratﬁcn of
fluids and/or prassor agsnts. '

For the Section on Dosage and Administration:

Dilution: Aseptically prepare a 10 mg/wl infusion, by

adding

two 2.5 g ampuls to a 500 ml contziner, or one 2.5 g ampul to

2 250 ml container, ¢f 2 Zomgpetisie intravencus sotuetice
lisied below. (Remove ovarage prior to di‘uiion as
approprizie). .

n



B, Comments:

In view of the increased incidence of massive overdose, the
labeling text concerning esmolol overdose and preparation needs
to be changed. However, the proposed revision failed to include
the safety data from one additional case reported recently.

The patient, a 49 year old female, was given 250-375 mg (5000-
7500 mcg/kg for 50 kg body weight) of Brevibloc for hypertension
after colonoscopy and polyp removal. Patient developed apnea,
third degree heart block and severe hypotension. Normal sinus
rhythm returned briefly after CPR and cardioversion was later
required for ventricular arrhythmia. Patient was on the
respirator for five days and still not really responsive at the
last report. Form 1639 of the case is attached.

The above case indicates that massive overdose of Brevibloc can
cause, in addition to severe hypotension

———— BAs it was also suggested in this case, the management
of maesive esmolol overdose may be more difficult than that

" described in the labeling revision. Thus the prevention of
accidental overdosage with more strong warning is very important.

C_;_Rs:mmndmgn:
Further revision of the labeling text to incorporate the above
information is recommended. '

I/ — A
Shaw T. Chen, MiD.,Ph.D.. HFN-110

IG: NDA-19386 . T T e,
FN-110 ‘ =
HFN~110Q//CSO

HFN~110/5Chen/07/19/88

CC,
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CHEMIST'S REVIEW 1. onaAkIZATION 2. NDA NUNBER
(0 e emtimiation To rem by mambers o HFN-110 19-386
3. NAME AND ADDRESS OF APBLICAMT (City and State) S AF NUMBER
DuPont Critical Care Inc.
Waukegan, IL 60085 M - .. 3. SUPPLEMENT (8}
’ NUMBSERTS) pargis
6. MAME OF DAUG 7. NONPROPRIETARY NAME
00
BREVIBELOC esmolol hydrochloride _ SLF-gbif 1/12/87
' ' scp-087 | 1/21/87
8. SUPPLEMENTI(S) PROVIDES FORA: oot
SLF-001: Final Printe.d_.Labeling. _ .. A:;v:ﬁ:«:::j;:o oTHEN

SCP-002: 10 mL Single Dose Vial.

10. PHARMACOLOGICAL CATEGORY 11, HOW DISPENSED 2. RELATED INDINnAlcurmr
Anti-adrenergic (B-rcca ptor) = " are
13, DOSAGE FOARM (38} 14.POTENCY (1ee)
Intravenous 2.5 g/10 ol
18, CHEMICAL NAME AND STRUCTURE ' 16, RECORDY AND R"n.fs
‘ CURRENT
Refer to previous reviews . v = no
ACVIEWED '
& Y&s : ~NO

17, COMMENTS

SLF-001: The final printed labels for the ampules, unit carton and shelf

carton and the package insert are submitted. They are all satisfacton
as far as the technical aspects are concerned.

SCP-002: Manufacturing and controls information for 10 mL single dose vials
is provided. The drug solution is identical to the previously approves
ampule dosage form. The container/closure sys tem for the vials
consistas of USP type I glass vials .
- ——-and an aluminum flip-off over seal. Adequate infotmatio
is provided on the characteristics of the stopper. A technical report

is included-to show that the stoppers are compatible with a veriety
of solutions

Stability protocol and standard statements of cowmitment are included
and they are identical to those of the ampul dosage form. Stabilicy

18. CONCLUSIONS ANO NECOMMENDATIONS

data is provided for the drug stored in the vials

. MAI (both upright and inverted) under mnormal and
§:29l' A accelerated conditions. The statility profiles
$-002: AE are sinilar to the ampul dosage forms. The

assigned expiry dating period of -is
reasonable for the vials.

Draft labeling 1s included. Changes were made in
the technical portions only. Satisfactory.

19, REVIEWER ]

Namg ] NGNATURE OATE COMPLETED
B Rao Vishnuvajjala B Ra() [/Uil\th(.l !c/i 3/2/87

SISTRINUTION, g ORIGINAL JACKETY n:vlt':n : DIVISION FILE

PORM PONM 2264 (7/75) PREVIOUS EDITION uAv BE USED UNTIL SUPPLY IS EXHAUSTED. 1
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
"~ PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: FEB 24 jogg

FROM: Sandra Benton, Technical Information Ass
' pivision of Cardio-Renal Drug Products,/ HFD-.

SUBJECT: NDA 19-386/S-001, Brevibloc (esmolol hydrochloride)‘injection

T10: File

The firm submitted a supplement to their new drug application dated

. January 21, 1987. The supplement was assigned S-001; it provided for a 10 mL
single dose vial of Brevibloc (esmolol hydrochloride) Injection. An

approvable letter was tssued August 4, 1987.

In their letter dated September 17, 1987, the firm submitted another
supplement for a new dosage form of Brevibloc (esmolol HC}) consisting of a
10 mL single use vial containing esmolol HC1 10 mg/mL (total of 100 mg)
suitable for direct intravenous injection. This supplement was assigned S-004
and was amended with the letters dated November 19, 1987, March 20 and June 17
and 30, 1988. S-004 was approved August 15, 1988.

Therefore, the June 30, 1988 amendment to the September 17, 1987 submission
containing final printed labeling should also be coded as AF for S-001. For
administrative purposes, this notation has been added to our copies of the
letter and the COMIS; approval action for $S-001 is the August 15, 1988 letter.

Or -
£
HFD-110/CSO
HFD—IIO/SBenton/Z/ZZ/BQ 2/24/89/]9895
R/D: NMorgensteran/23189



MEMORANDUM o DEPARTMENT OF HEALTH AND HUMAN SERVICES
: PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMIMISTRATION
CENTER FOR DRUG EVALUATION AND RESEAPCH

L 6CT 19 i988
DATE:

FROM: Sandra Benton, Technical Information Assist
Division of Cardio-Renal Drug Products, HFD-1

SUBJECT: NDA 19-386/S-002, Brevibloc (esmnlol hydrochloride) Iﬁjection‘

T0: File

In their submission dated March 3, 1937, the firm proposed the following
changes to the package insert: '

1. "Dextrose (5%) in Lactated Ringer's Injection added to the Tist of
intravenous fluids into which 8revibloc may be diluted,

2. The phrase, "This specific dosage and administration regimen has not

~ been studied intraoperatively and, because of the time required for
titration, may not be optimal for intraoperative use" was inserted as a
fourth .paragraph under DOSAGE AND ADMINISTRATION - Supraventricular
Tachycardia, _

This supplement was assigned S-002; an approvable letter was issued
August 4, 1987.

A SPECIAL SUPPLEMENT - CHAMNGES BEING EFFECTED submission dated July 12, 1988
was assigned S-006. The supplement provided for final printed labeling
revised to strengthen the Overdosage and Dasage and Administration sectians,
This labeling also contained the changes proposed in S-002. S-006 was
approved August 15, 1988, :

Therefore, the July 12, 1988 submission should also have been coded as AF for
S-002. For administrative purposes, this notation has been added to our
copies of the letter and the CNMIS; approval actian for S-002 is the

August 15, 1988 letter.

Orig.

HFD-110

HFD-110/CSD .

HFD-110/NMorgenstern
HFD-110/SBenton/10/17/88;10/19/38/14305
R/D: NMorgenstern/10/18/88



