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DuPont Critical Gard, Inc.
Attention: Mr. John H., Haterman
1600 Waukegan Rd.

Haukegan, Il. 60085

Dear Hr. Waterman:

Please refer to your September 17, 1887 and July 12,‘1988 supplemental new
drug applications submitted under section 505(b)(1) of the Federal Food, Drug,
and Cosmetic Act for Brevibloc (esmolol HC1) Injectian,

We also acknowledge receipt of your amendments to‘your September 17
supplemental application dated November 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 (esmolol HC1) consisting of a 10 mL single use vial containing
esmoiol HCT1 10 mg/mL (total of 100 mg) suitable for direct intravenous
injection,

Your July 12 supplemental application provides for final printed labaling
revised to strengthen the Overdosage and Dosage and Administration sections of
the package insert for Brevibloc. _

Ue have completed the review of these suppiemen;gl¢appiicat1ons and fhey are
approved, B -

He remind you thét you must comply with the requirements for an approved NDA
set forth under 21 CFR 314.80 and 314,81, - '

Sincerely yours,

cc: ‘ _ - .
gl oK. » LESelTe

HFD-110/CS0 - Raymond J. Lipicky, H.D.

HFD-80/DDIR Director

HFD-100 - Division of Cardio-Renal Drug Products
ggg-;gg {with labeling) - 0ffice of Drug Evaluation I

HFD-110/KBangiovanni/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 KB

RWolters/8/1/88

CResnick/8/1/88

SChen/8/1/88

CGraham/8/1/88

NMorgenstern/8/2/88

APPROVAL
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BREVIBLOC' INJECTION
(esmolol hydrochloride)

l'? ITLI _A,t‘n?nl — 2.5 9; NOT FOR BIRECT IPBI'T‘HAVEN ufWILMU T BE Dlli"ED PRIOR TO ITS
INFUSION (SEE DOSAGE AND ADMINISTRATION SECTEH). .
apProvEp JAUG | 5 1988

10 ml Singte Dase Vial — 100 mg

OESCRIPTION ! 5 .
BREVIBLOC® {esmolol HCI) is a beta,-selective (carcimmns . i blocking agent with a very
short duration of action {efimination half-life is approximately 9 minutes). Esmolel HCI is:

{=)-Methy! p-{2-hydroxy-3-(isopropylamino) propoxy] hydrecinnamate hydrochlaride and has the following struc-
ture:

CH,0,6CH.CH, <)~ OCH.CHOHCHNHCH (GHy) « HCi

Esmofol HC! has the emplrical formlua sH26NO4Cl and a molecular weight of 331.8. it has_one asymmetric center

and exis_ts as an enantiomeric pair. )
Esmolal HCI is a whité to off-white crystalline powder. It is a refatively hydrophilic compound which is very saluble
in water .;and freely soluble in alcohol. Its partition coefficient {octanol/water) at pH 7.0 is 0.42 compared to 17.0 for
propranolal. )

BREVIBLOC® (esmolol HCI) INJECTION is a clear, colarless to light yellow, sterile, nonpyrogenic solution for intrava-
nous infusion after dilution. . -

259,10 mi Ampul — Each ml contains 250 mg esmolol HCI in 25% Propylene Glycol, USP, 25% Alcohal, USP and
Water for Infection, USP; buftered with 17.0 mg Sodium Acetate, USP, and 0.00715 mL Glacial Acetic Acid, USP.
Sodium hydroxide and/or hydrochioric acid added, as necessary, to adjust pH to 3.5-5.5.

1060 mg, 10 mL Single Dose Vial — Each mL contains 10 mg esmalol HCI and Water for Injection, USP; bulfered
with 2.8 mg Sodium Acetats, USP, and 0.546 mg Glacial Acetic Acid, USP. Sodium hydroxide and/or hydrochlaric
acid added, as necessary, 1o adjust pH (0 4.5-5.5. : )

GLINICAL PHARMACDLOGY .

BREVIBLOC® {esmolol HCI} is a beta,-sefecfive (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. ils elimination half-life after intravenous infusion is approximately 9 minuies. BREVIBLOC®
inhibits the-beta, receplors lacated chiefly in cardiac muscle, but this preferential effect is not absolule and at
higher dases it begins to-inhibit beta, receptors located chiefly in the bronchial and vascular musculatuce.

Pharmacakietics and Metabollsm
BREVIBLOC® (esmolol HC1) is rapidly metabolized by hydrolysts of the ester linkage, chiefly by the esterases in the
cytasol of red blood cefls and not by plasma chotinesterases o red cefl membrane acetylcholinesterase. Total body
- clearance in man was lound to be about 20 Lrkg/hr, which is greater than cardiac output; thus the metabelism of
- BREVIBLOCS is not limited by the rate of blood flow to metabolizing tissues such as thé liver or affected by hepatic
or renal blood flow. BREVIBLOC® has a rapid distribution half-life of about 2 minutes and an elimination half-life of
about 9 minutes. -
Using an appropriate loading dose, sleady-state blood levels af BREVIBLOC® for dosages from 50-300 moeg/kg/min
are obtained within five minutes. (Steady-state is reached in about 30 minutes without tha loading dose.) Steady-
state blood levels of BREVIBLOC® increase linearly over this dosage range and elimination kinetics are dose-
independent over thls range. Steady-state blood fevels are maintained during infusion but decrease rapidly after
termination of the infusion. Because of its short half-life, blood levels of BREVIBLOC® can be rapidty altered by In-
creasing or decreasing the infusion rate and rapidiy eliminated by discontinuing the infusion.
Consistent with the high rate of blood-based metabolism of BREVIBLOCS, 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 been account-
&d for in the urine as the acid metabolite of BREVIBLOC®. .
Metabotism of BREVIBLOC® results in the. formation of the corresponding free acid and methanol. The acid metabo-
fite has been shawn In animals to have about 1/1500th the activity of esmolof and in normal volunteers its blood
levels do not correspand ta the level of beta-tlockade. The acld metabolite has an elimination half-iife of about 3.7
hours and is excreted in the urine with a clearance approximately equivalent ta the glomerular filtration rate, Excre-
tion of the acid metabolite is significantly decreased in patients with renal disease, with the elimination half-lite in-
creased to about ten-fold that of normals, and plasma levels considerably elevated.
Methanol blood levels, monitored in subjects receiving BREVIBLOC® for up to 6 hours at 300 meg/kg/min and 24
hours at 150 mcg/kg/min, approximated endagenous fevels and were fess than 2% of levels usually assoclated with
methanol toxicity. : S
EEE\GIBLOCO has been shown to be 55% bound to human plasma protein, while the acid metabolite is only 10%
und. :

Pharmacedynanilcs L . .

Clinical pharmacolagy stisdies in normal volunteers have confirmed the beta blocking aclivity of BREVIBLOC® {es-
molal HC1), showing reduction in heart rate at rest and during exercise, and attenuation of isoproterenol-induced in-
creases In heart rate. Blood levels of BREVIBLOC® have been shown la correfate with extent of beta blockade. After
termination of infusion, substantial recovery from beta blockade is abserved in 10-20 minutes. .
In human electrophysiology. studies, BREVIBLOC® produced effects typical of a beta blacker: a decrease in the
heart rate, increase In sinus cycle length, prolengation of the sinus nade recovery time, prolongation of the AH inter-
val during normat sinus srythm and during atrial pacing. and an increase in antegrade Wenckebach cycle length.

In patients undergoing radionuclide angiography, BREVIBLOC®, at dosages of 200 mcg/kg/min, produced reduc-
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tions in heart rate, systolic blood pressure, fate pressure product, feft and right ventricuiar ejection fraction and car-
diac index at rest, which were simitar in magnitude to those produced by intravenous propranolol (4 mg). During ex-
ercise, BREVIBLOC® produced reductions in heart rate, rate pressure product and cardiac index which were also
similat to those produced by propranolol, but produced a significantly larger fall in systolic blood pressure. In pa-
tients undergoing cardiac cathelerization, the maximum therapeutic dese of 300 mcg/kg/min of BREVIBLOC® pro-
duced similar effects, and, in additior, there were small, clinically insignificant, increases in the left ventricular end
diastofic pressure and pulmonary capillary wedge pressure. At thicty minules afler the discontinuation of
BREVIBLOC® infusion, atl-of the hemodynamic parameters had returned to pretreatment fevels.

The relalive cardioselectivity of BREVIBLOC® was demonstrated in 10 mildly asthmatic patients. Infusions of
BREVIBLOC® (100, 200 and 300 mcg/kg/min) produced no significant increases in specilic aisway resislance com-
pared to placebo. At 300 meg/kg/min, BREVIBLOC® produced slightly enhanced branchomotor sensitivity to dey aic
stimulus. These ellects were not clinically significant, and BREVIBLOC® was well tolerated by all patients. Six of
the patienls 2lso received intravenous propranolol, and at a dosage of 1 mg, two experienced significant, symp-
lomatic bronchospasm requiting bronchodilator trealment. One other propranalol-ireated patient aiso experienced
dry air-induced bronchospasm. No adverse pulmanary eflects were observed in patients with COPD wha received

therapeutic dosages of BREVIBLOC® for treatment of supraventriculas tachycardia (51 patients) or in perioperative -

sellings (32 patients),

Supraveniricular Tachycardla .

in two multicenter, randomized, doubie-blind, controlled comparisons of BREVIBLOC® {esmolot HCI] with placebo
and propranalol, maintenance doses of 50 to 300 mcg/kg/min of BREVIBLOC® were found to be more effective than
placebo and about as effective as propranolel, 3-6 mg given by bolus injections, in the treatment of Supraventricular
tachycardla, principally atrial fibrillation and atrial Hlutter. The tmajority of thiese patients developed their arrhyth+
mias postoperatively. About 60-70% of the patients treated with BREVIBLOC® had a desired therapeutic effect
{either @ 20% reduction in heart rate, a decrease in heart rate lo less than 100 bpm, or, rarely, conversion to NSR)
and about 95% of those who responded did so at a dosage of 200 meg/kg/min or less. The average effective dosage
of BREVIBLOC® was approximalely 100-115 mcg/kg/min in the two studies. Other multicenter baseline-controlled
studies gave essentially simifar resufts. in the comparison with propranolal, about 50% of patients in both-the
BREVIBLOC® and propranolol groups were on concomitant digoxin. Response rates were slightly higher with both
heta-blackers in the digoxin-treated patients.

In aft studies signilicant decreases of bload pressuce occurred in 20-50% of patients, identified either as adverse
reaction’ repaits by investigators, or by observation of systolic pressure less than 90 mmHg or diastolic pressure
less than 50 mmHg. The hypotension was symptomatic {mainly diaphoresis or dizziness) in about 12% of patients,
and therapy was discontinued in about 11% of patients, about half of whom were symptomatic. in comparison to
propranolot, hypotension was about three times as frequent with BREVIBLOC®, 53% vs. 17%. The hypotension was
rapidly reversible with decreased infusion rate or afier discontinuation of therapy with BREVIBLOC®. For both
BREVIBLOC® and propranalol, hypolension was reported fess frequently in patients receiving concomitant digoxin.

INDICATIONS AND USAGE

Supraventricular Tachycardla : - .
BAEVIBLOC® {esmalol HCY) is indicated for the rapid conttol of ventricular rale in patients with atrial fibrillation or
atrial flulter in perioperative, postoperative, or other emergent circumstances where short term controt of ventricular
rate with a short-acting agent is desirable. BAEVIBLOC® Is also indicated in noncompensatory Sinus tachycardia
where, in the physician's judgément, the rapid heart rate requires specific Intervention. BREVIBLOC® is not intended
for use in chranic settings where-transter to another agent is anticipated. '

CONTRAINDICATIDNS . :
BREVIBLOC® (esmolal HCY) Is contraindicated-in patients with sinus bradycardia, heart block greater than first
degree, cardiogenic shack or overt hearl failure {see Warnings}.

WARNINGS

Hypotensian: In clinical lrials 20-50% of patiants treated with BREVIBLOC® (esmolol HCf) have expecienced hypoten- -

ston, generally defined as systolic pressura lass than 90 mmHg and/or diaslolic pressure fess than 50 mmHg. About
12% of the patients have been symptomatic {mainly diaphoresis or dizziness). Hypotension can occur at any dose
but is dose-related so that doses beyond 200 meg/ka/min are not recommended. Patients should be closely moni-
tored, especially if pretreatment blood pressure is low. Decrease of dose or termination of infusion reverses hypoten-
sion, usually within 30 minutes. . ,
Cuydlac Fajturs: Sympathetic stimulation is necessary in supporting citculatory function in congestive heart failure;
and beta blockade carries the potential hazard of further depressing myocardlal contractility and preclpitating 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 symplom of impending cardiac failure, the dosage should be
reduced or BREVIBLOC® should be withdrawn. Although-this desage adjustment or withdrawal may be sufficlent
beca,use of the shorl elimination half-life of BREVIBLGC®, specific treatment may also be considered. (See Overdos-
age. R
Bronchaspastic Diggases: PATIERTS WITH BRONCHOSPASTIC DISEASES SHOULD, IN GENERAL, NOT RECEINE SETA
BLDCKERS. Because of its celative beta, sefectivily and titratability, BREVIBLOC® may be used with caution in pa-
tients with brenchospastic diseases. However, since beta, sefectivity is not absolute, BREVIBLOC® should be care-
. Tully titrated to obtain 1he jowest possible effective dose. In the event of bronchospasm, the infusion should be ter-
minated immediately; a beta, stimulating agent may be administered if conditions warrant but should be used with
particular caution as patients already have rapld ventricular rates.
Diabates Mellitus and Hypsglycemia: BREVIBLOC® should be used with caution in diabetic palienls requiring a beta
blocking agent. Beta blockers may mask tachycardia occurring with hypoglycemla, but ather maniféstations such
as dizziness and sweating may not be significantly affecled.

PRECAUTIONS

Genena! . . : -

Infusion concentrations of 20 mg/mL were associated with more venous irritation and thrombophlebitis than con-

centrations of 10 mg/mL. Concentrations greater than 10 mg/mL should, therefore, be avoided.

Because the acid metabolite of BREVIBLOC® Is primarlly excreted unchanged by the kidney, BREVIBLOC® {esmotol
- HC1} should be administered with caution o patients with impaired renat function. The elimination halt-life of the

acid In;elabolile was prolonged ten-fold and the plasma level was considerably efevated in patiénts with end-stage

renal disease. : :

Brug Interactions . Lo L
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 shoutd therefore be closely observed
for evidence of hypotensfon or marked bradycardia, which may resutt in vertigo, syncope, or péstural hypotension. -

A study of interaction belween BREVIBLOC® and warfarin showed that concomitant administration of BREVIBLOC®
and warfarin dees not alter warfarin plasma levels. BREVIBLOC® concentrations were equivocally “higher when

L{
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given with warfarin, iguu_ﬁis is not tikely to be clinically important. - -

When digoxin'and BREVIBLOC® {esmolo] HC1) were concomitantly administered intravenously to normal volunteers,
there was a 10-20% increase’in digoxin blood levels at some tinie paints. Digoxin did not affect BREVIBLOC® phar-
macokinetics. When intravenous morphine and BREVIBLOC® were concomitantly administered in narmal subjects,
no effect on marphine blood levels was seen, but' BREVIBLOC® steady-state biood {evels were increased by 46% in
the presence of morphine. No other pharmacokinetic parameters were changed.

The effect of BREVIBLOC® o {he dusabien-olessinytahoiing-induced neuromuscular blockade was studied in pa-
tlents undergoing Syrgefy.gThe onset of neuromusculdr blockade by sutcinylcholine was unalfecled by
BREVIBLOC®. but the dutatigripf neurgtiuat@a?, Mt de wis prolonged from 5 minutes to B miautes. .
Although the interactions obsdgved in these studies do not abpear to be of major clinical importance, BREViBLOC®
sho?ld_ be titrated with cauticg -i i il Ncurrently with digoxin, morphine, succinylcholine o
warfarin.

Carcinageaesls, Mutageaesls, mptimenl_of Ferlility )
Because of its short lerm usage no carcinogenicity, mutagenicity or reproductive performance studies have been-
conducted with BREVIBLOC®.

Fregnancy Category C- . .

Teratogenicity studies in rats at intravenous dosages of BREVIBLOC® up to 3000 mcg/kg/min (ten times the maxi-
mum human maintenance dosage) for 30 minules daily produced no evidence of maternal toxicity, embryotoxicity
or teratogenicity, while a dosage of 10,000 meg/kg/min produced maternal toxicity and lethality. In cabblts, intrave-
nous dosages up te 1000 meg/ke/min for 30 minutes daily produced no evidence of maternal taxicity, embryotoxici-
ty or teratogenicity, while 2500 meg/ka/min produced minimal maternal toxicity and Increased letal resorptions.

There are no adequate and wel! ed studies in pregi women. BREVIBLOC®--should be used dufing
pregnancy anly if the potentia! henefit justifies the potentiat risk to the fetus.
Nursiag Motbers

It is not known whether BREVIBLOC® is excreted in human mitk, however, caution should be exercised when
BREVIBLOC® Is administered toa nursing woman. .

Fediatric Use
The safety and effectiveness of BREVIBLOC® in children have not beén established.

ADVERSE REACTIONS

Supraveairieular Tachycardla ) .

The following adverse reaction rates are based on use of BREVIBLOC® (esmolol HC1} In afmost 400 clinicat trlal pa-
tients with supraventricular tachycaddia. In addition, over 600 patients have been exposed in clinical studies of
other conditions. The most important adverse effect has been hypotension (see Wainings). Most adverse effects
have been mild and transient. .

Cardlonasculsr — Symptomatic hypotension {diaphoresis, dizziness) occuiied in 12% of patlents, and therapy was
discontinued in about 11%, about half of whom were symptomatic. Asymplomatic hypotension occurred In about
25% of patients. Hypotension resolved duting BREVIBLOC® infusion in 63% of these patients and within 30 mintites
after discontinuation of infusion in 80% of the remaining patients. Oiaphoresis accompanied hypotenslon in 10% of
patients. Peripheral ischemia occurred in approximately 1% of patients. Pallor, flushing, bradycardia (heart rate
less than 50 beats per minute), chest pain, Syncope, pulmonary edema and heart black have each been reported in
less than 1% of patients. In two patienis without supraventricular tachycardia but with serlous coronary aftery dis-

ease {post infedor myocardial infarction or unstable angina), severe bradycardia/sinus pause/asystole has deve!-

. aped, reversible in both cases with discontinuation of treatment.

Central Nervaus System — Dizziness has occurred in 3% of patleats; somnolence in 3%, confusion, headache, and agl-
tation {n about 2%, and fatigue in about 1% of patients. Paresthesia, asthenia, depression, abnormal thinking, anxi-
ety, anorexia, and lightheadedness were reported in less than 15 of patients. One brief {30 second) episode-of grand
mal-seizure has been reported. - :

Respiratory = Bronchaspasm, wheezing, dyspnea, nasal congeslion, rhonchi, and rales have each been repoited in
fess than'1% of patients. ) .

Gastrafntostinal — Nausea was reparted in 7% of patients. Vomiting has occucred in abaut 1% of patients. Dyspepsia,
constipation, dry-mouth, and abdominal discomiort have each occurred in less than 1% of patlerits. Taste perversion
has also been reported. : o

Skiq [Isfusion Sita) — Infusion site reactions including inflammation and induration were reported In about 8% of pa-
tients. Edema, erythema, skin discoloration, and huening at the infusion site have each occurred in less than 1% of
patients. T .

Miscellaneaes — Each of the following has been reported in fess than 1% of patients: Urinary retention, speech disor-
der, abnormal vislon, midscapular pain, rigors, and fever, .

QVERDDSAGE

Acute Texlelty . - . s

A few cases of massive accidental overdosage of BREVIBLOC® (esmolol HCI} have occurred due to errors In dilution;
These Intravenous bolus doses of BREVIBLOC® of 5000-6250 mcg/kg over 1-2 minutes have produced hypatension;
bradycardia, drowsiness and loss of consciousness. The elfects have resolved within 10 minutes, in some cases
with administration'of a pressor agent. . '
Because of ils approximately 9-minute elimination half-life, the first step In the management of toxicity should be
to discontinue the BREVIBLOC® infusion. Then, based on the abserved clinical effects, the-loflowing general mea-
sures should also be considered: : L oo
lfidyé‘lﬁh:'l_niiavenoq; adiinistration of atropine or another anticholinergic drug. E

Brsachaspasai: Intravenous administratlon of a beta, stimulating agent and/or a thieophyfline derivative.

Cardiac Fallure: Intravenous administration of a diuretic and/or digitalis glycoside. In shock resulting from inade-
quate cardiac contractility, intravenous administration of depamine, dobutamine, isoproterenol, or amrinone may he
considered. :

Symplematic Kypolension: Intravenous administration of fluids and/or pressor agents.

{
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DOSA( PE ARD ADMINISTRATION
2.5 g AMPUL

THE 2.5 g AMPUL S NOT FOR DIRECT INTRAVENQUS INJECTION. THIS DOSAGE FORM IS A CONCENTRATED,
POTENT DRUG WHICH MUST BE OILUTED PRIOR TO (TS INFUSION, BREVIBLOC® SHOULD NOT BE ADMIXED
WITH SODIUM BICARBONATE. BREVIBLOC® SHOULD NOT BE MIXEO WiTH DTHER DRUGS PRIOR TO DILUTION IN
ASUITABLE [NTRAVENQUS FLUID. {See Compatibility Section below.) -

Dilutisa: Aseplically prepare a 10 mg/mL infusion, by adding fwo 2.5 g ampuls l¢ a 500 mL container, or one 2.5 ¢
ampul to a 250 mL container, of a compatible intravenous solution listed below. (Remave overage priot to dilution as
appropriate). This yields a final concentration of 10 mg/mL. The diluted solution is stable for at feast 24 hours at
roorn temperature. Note: Concentrations of BREVIBLOC® greater than 10 mg/mL are likely to produce irritation on
continued infusion {see Precautions). BREVIBLOC® has, however, been well folerated when administered via a cen-
Iral vein. :

100 mg-UIAL .

This dosage form is prediluted to provide a ready-to-use 10 mg/mL concentration.cecommended for Brevibloc® in-
travenous administration. it may be used to administer lhe appropriate Brevibloc® loading dosage infusions by
hand-held syringe whie the maintenance infusion is being prepared.

Supraventricutar Tachycardia .
In the treatment of supraventricular tachycardia, responses lo BREVIBLOC® usually (over 95%) occur within the
range of 50 to 200 mcg/kg/min. The average eflective dosage is approximately 100 mcg/ka/min although dosages 1
as low as 25 meg/kg/min have been adequate in some patients. Dosages as high as 300 mcg/kg/min have been :
used, iut these provide little added effect and an increased rate of adverse effects, and are not recommended.
Dosage of BREVIBLOC® in supraventricular tachycardia must be individualized by titration in which each step con-
sists of a loading dosage foflowed by a maintenance dosagé. . '
To initiate freatment of a patient with supraventricular tachycardia, administer a loading dosage Infusion of 500
meg/kg/min of BREVIBLOC® for one minute followed by a 4 min maintenance infusion of 50 mcg/kg/min, If an ade-
quate therapeutic effect is not observed within five minutes, repeat the same loading dosage and folfow with a main-
tenance infusion increased to 100 mcg/kg/min. —
Continue titration pracedure as abave, repeating loading infusion (500 mcg/kg/min far 1 minute), increasing main- |
tenance 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, omil the loading infusion and reduce incremental dose in malntenance
infusion from 50 mcg/kg/min to 25 mcarkg/min or lower. Aiso, if desired, increase Interval between titration steps
from § to 10 minutes.
This specific dosage regimen has not heen studied intraoperatively and, because of the time quired for titration,
may not be optimal for intraoperative use.
Maintenance dosages-above 200 mcg/kg/min have not been shown to have slgnificantly increased benefits, and the
safety of dosages above 300 mcg/kg/min has not been studied.
In the event of an adverse seaction, the dosage of BREVIBLOC® may be reduced ar discontinued. If a local infusion
site reaction develops, an altemative infusion site should be used. The use of butterfly needles should be avoided.
Abrupt cessatlon of BREVIBLOC® in patients has not beeri reported to praduce the withdrawal etfects which may
occur with abrupt withdrawal of beta blockers following chranic use in corenary artery disease (CAD)-patients. How-
ever, caution should stifl be used in abruptly discontinuing Infusions of BREVIBLOC® in CAD patients.
Alter achleving an adequate control of the héart rate and a stable clinical status in patients with supraventricular
tachycardia, transition to alternative antiarrhythmic agents such as propranolol, digoxin, or verapamli, may be ac-
complished. A recomménded guideline for such a teansition is given below but the physictan shoutd carefully con-
sider the labeling instructions lor the alternative agent selected: -
Altarvativa Ageat Dosage :
Propranolo! hydrochloride 10-20mg g 4-6 4
Digoxin, 0.125-0.5mgq6h(p.o oriv)
Verapamil 80mgq6h .
The dosage of BREVIBLOC® should be reduced as lollows: . . . -
1. Thln&]ngl‘r;utes following the first dase of the aiternative agent, reduce the Infusion rite of BREVIBLOC® by ane-

hatt 5 - o -

Us 15 i988

2. Fallowing the second dose of the alternative agent, monitor the patient's respanse and if satisfactory control is
maintained for the first hour, discontinue BREVIBLOC® '

The use of infusions of BREVIBLOC® up to 24 hours has been well documented; in addition, limited data from 24-48

hrs (N=48) indicate that BREVIBLOC® is well tolerated up ta 48 hours,

Compatibillity with Commanly Used Intravenous Flulds . .
BREVIBLOC® (esmolol HCI} INJECTION was lested for compatibility with ten commonly used intravenous fluids at
a final concentration of 10, mg esmolo! HC! per mL. BREVIBLOC® INJECTIDN was found to be compatible with the
following solutions and was §table for at teast 24 hours at controtied room temperature or undei refrigeration: ~
Dextrose (5%) Injection, USP | . L.
Dextrosa (5%) in Lactated Ringer's Injection
Dextrose (5%) In Ringer's Injection ] .
Dextrose (5%) and Sodium Chiorlde {0.45%) tnjection, USP
Dextrose (5%) and Sodium Chloride {0.9%) Injection, USP
Lactated Ringer's Injection, USP ’ o
Potassium Chlorlde {40 mEq/iiter) in Dextrose (5%} §
Sodium Chloride (0.45%) tnjection, USP
Sodium Chiloride {0.9%) Injection, USP .
BREVIBLOC® INJECTION was NOT compatibie with Sodium Bicarbonate (5%} Injection, USP. .

Nate: Parenteral drug:products should be inspected visually for pacticulate mattér and discolaratlon prior ta admin- -
istration, whene_\_ler salqtlon and contairer permit.’ . . . .
HOW SUI’_P[IE'D.'-__" S o o
NDC 0094-0D15:71 100 mg — 10 mL vial, Boxof 20
HOC B0B4-0025-18, 2.5 — 10.mL ampul, Box of 10 ,
STORE AT CONTROLLED ROOM TEMPERATURE (59°-86°F, 157-30°C). Freezing does not adversely affect the prod-
uct, but exposure to elevated tempergtures should be avoided. k X . T

5. Du Pont Pharmaceuticals
E. . du Pont de Nemours and Company
=T Wilmington, Delaware 19898 ,
Date: May, 1988 . - A43049

njection, USP
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CHEMIST'S REVIEYW 1. Organization 2. NDA Number
HEN-110 19-386
3. Name and Address of Applicant (City & State) 4, AF Number
DuPont Critical Care, Inc.
1600 Waukegan Road 5.  Supplement(s)
Waukegan, IL 60085 Number(s) | Date(s)
. Name of Drug 7. Nonproprietary Name
BREVIBLOC Esmolol Hydrochloride S-OOﬁ‘ 9/17/87
tBM)—
8. Supplement(s) Provides For:

A new dosage form, comprising a new formulation |[9. Amendments and Other

and a new container/closure system. Also provides (Reports, etc.) Dates
for additional clinical indication for BREVIBLOC. 11/19/87
10. Pharmacological Category I1. How Dispensed [1Z2. Related IND/NDA/DMF(s
Anti-adrenergic (B-receptor) | DHMFs ——— ——— and
/X [/ RX/ ] OTC L
13. Dosage Form(s) 14. Potency{ies) MF ~——o
Injection 10 mg/mL or 100 mg/10 ml IND 20,015
15. Chemical Name and Structure , 16. Records & Reports
: : Current
Yes _ No
[Reviewed
Yes No

17. Comments
See attached pages.
Included in the draft labeling is the recommendation for administering an
80 mg loading dose of BREVIBLOC over 30 seconds, to initiate immediate
control of intraoperative tachycardia ar hypertension. The loading dose is
to be followed by a constant infusion. The 100 mg single use vial re-
presents a safe, convenient means of initiating therapy by slow intravenous
anectIOn while the infusion dilution 1s being prepared.

18. Conclusions and Recommendations AE pend1ng submission of additional sta-
bility data. With the exception of expiration dating, manufacturing and
controls information are satisfactory. Need additional stability data .
befare the requested 24 month expiration date cou]d be approved.
Def1c1enc1es in labels and package 1nsert - 1

i

DESCRIPTION section for the 10 mg/mL product should include
quantities of the other ingredients present in the injection. If one
package insert will be used for both strengths, the header (p. 93) infor-

~mation should be added to the current insert information. HOW SUPPLIED -
satisfactory as proposed. Company agreed to revise the labeling as
requested (meeting 3/15/838).

19. . REVIEWER
[Name - ignatu Date Completed
Danute G. Cunningham l is _g éuLbLOQUQ/é£@J4&~ March 15, 1988
Distribution 7X/ Original Jacket U '/ /Reviewer / _/Div. File

Wang 0010c [ / CSO (Reis)
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CHEMIST'S REVIEW 1. Organization 2. NDA Number
HFD - 110 19-3856
. Name and Address of Applicant (City & State) 4. AF Number
DuPont Critical Care, Inc.
1600 Waukegan Road ' 5.  Supplement(s)
Waukegan, IL 60085 Number(s)| Date(s)
6. Name of Drug 7. Nonproprietary Name
Brevibloc Esmolol Hydrochloride S-004 6/30/88
3. Supplement(s) Provides For:
9. Amendments and Other
Final printed labeling (Reports, etc.) Dates
: . 9/17/87, 3/10/88 ,
6/8/88
10. Pharmacological Category 11. How Dispensed |12. Related IND/NDA/DMF(s)
Anti-adrenergic (B receptor) _ .
IX/ RX / / OTC
*(13. Dosage Form(s) 14. Potency(ies)
Injection 10 mg/mL
15. Chemical Name and Structure 16. Records & Reports
Current
Yes - No
Reviewed
-Yes No
17. Comments
Carton and vial labels are included. Lot No. and expiration date are not
inciuded on the label.
Package insert (A43094, May, 1988) - DESCRIPTION section - satisfactory,
HOW SUPPLIED section - sat]sfactory
118. Conclusions and Recommendations
Vial label and carton need Lot No. -and Expiration date.
Insert - satisfactory for DESCRIPTION and HOW SUPPLIED sections.
19. - REVIEWER _ , d
ame ignature Date Complete
Danute G. Cunningham Ef 12 Corecctinliweer July 7, 1988 _
Distribution /[N Original Jacket /_/Reviever / _/Div. File

Wang 0159¢

/ / CSO (Bongiovanni)
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“CHEMIST'S REVIEW . Organization 2. NDA Number

HFD - 110 19-386 _
. Name and Address of Applicant (City & State) 4. AF Number
DuPont Critical Care, Inc. _
1600 Waukegan Road 5. Supplement(s)
Waukegan, IL 60085 Number(s) ! Date(s) :
6. Name of Drug 7. Nonproprietary Name i
Brevibloc Esmolol Hydrochloride | S-004 6/8/88 :
8. Supplement(s) Provides For: _ :
9. . Amendments and Other
Additional stability data in support of the (Reports, etc.) Dates
requested expiration dating. 9/17/87, 3/10/88
10. Pharmacological Category 11. How Dispensed {12. Related IND/NDA/DMF(s)

Anti-adrenergic (B receptor) _ _
- IX/ RX [ [ OTC

13. Dosage Form(s) -14. Potency(ies)
Injection 10 mg/mL
15. Chemical Name and Structure ' 16. Records & Reporis
‘Current
—Yes. -~ ____No
eviewed - :

—Yes ____No

17. Comments

12 month change ranged 3.3 - 5.5%, 13 months - 3.6 - 5.2%, 14 months - 5.7 -
7.3% from the-original values. Similar changes were noted in the original
(250 mg/mL) strength of the injection. Shelf-life projection of 95%
confidence level support the requested (24 month) expiration dating.

18. Conclusions and Recommendations
Approved.
. 9. : REVIEWER i 5
Name ISignature Date Complete
Danute G. Cunningham azﬁﬁa“‘<- June 29, 1988 _
Distribution i>4 Original Jacket™ lReviewer 1 _/biv. File

/. Wang 0156¢C ' 1L/ CSO (Bongiovanni)
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DATE

ju‘\/ 2,198%
» NDA NUMBER
Re: N dosage Lem - Om| Sinfle use viel 10 Mg lmi 19 -—33@/ S—OOL/
at . Dr. Cur\l\i/\jha.mé r‘e-‘iy\(Sf, T Called fhe NG NUMBER

Co"".‘(’“’\'j oand  asted Fhem o indude
Lot 3 and € ¥prahva ddle pn Theo

RECORD OF TELEPHONE CONVERSATION/MEETING

TELECON/MEETING

next pF}A‘h‘Aj of viat Cackom Lol hS . INITIATED BY MADS
. e 0o | Oame
N L 7 BNYS '
Bﬁa‘ Dillon Cald Sha comnre ’\J.}lébu! Tre oA [] i PERSON

Infocrmalonn o dfg ﬁaltd’_urj Al PRODUCT NAME

Brevibloc Il\jcc;ﬁon
CCSrnolo\ Hei )

FIRM NAME

Sharon Rickiee called me back and Dubont Criticd Cane.

said That iz thformebion witll b€
odded by the mMasnFrebarec 10 The
labets - “hot stamyped |

NAME AND TITLE OF PERSON WITH
WHOM CONVERSATION WAS HELD

Johe m‘[C—r
Betsy Dillon

TELEPHONE NO.

(3127473 - 3000 XZoo.

SIGNATURE : DIVISION

farsder fonipmnns | #D-10

FORM FD 2587 (11/77) ' : o ORIGINAL m
' U, S, GOVERNMENT RINTING OFFICE-1584-232-576/7126
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Jate: ' 29 July 1988

To: NDA 19-386

From# Actiné Group Leader, HFD-110

Subject: NDA 19-386/S-004 and S-006, Brevibloc (esmolol)

After reviewing the materials associated with the two supplements
identified above, I phoned Mr. Waterman at Dupont Critical Care. I
asked him about how many cases of accidental overdoses they had in '
their possession. He stated that they had 3 or 4 cases. They have
reviewed the cases in order to ascertain the problems associated with

. administration of Brevibloc and discovered that the instructions for
dilution of the ampules were nmisinterpreted by hospital personnel.
Instead of withdrawing and discarding about 10 to 20 ml of a 250-500
ml intravenous solution, hospital staff members were using the
withdrawn amount to dilute the Brevibloc before giving the loading
dose. This resulted in much higher concentrations then would have
occurred if the Brevibloc were added to the IV bottle. Therefore the
approval of the new lower concentration of Brevibloc in a single dose
vial (S-004), along with the changes in the labeling (S-006) with
regard to dilution, should provide some assurance that future
accidental overdoses can be avoided.

I asked Mr. Waterman to put together a summary of the overdose
and extreme hypotension cases that they had collected since first
beginning studies with the drug. The intent of the summary is to help
us understand the best approach to treating these overdoses since
several of these patients eventually died. The sponsor has coricluded
that stopping the infusion is associated with recovery. However, I
agree with Dr. Chen’s conclusion in his review dated 19 July 1988
that this may not be generally correct. In reviewing several of the
severe hypotension cases previously submitted by the sponsor, it
appeared that several of these patients did not fully recover after
stopping the infusion, and at least one other patient eventually
died.

Mr. Waterman will call early next week with the requested
information.. Meanwhile it is recommended that the two-pending
supplements be approved. As additional information regarding the v
treatment of Brevibloc overdoses is reviewed, it may be necessary to
revise that portion of the labeling.

ACTION: CSO should prepare approprlate approval letters for S-004 and

S-006.
B oaeir St

Cheryl Fossum Graham, M.D.

-t {034

V/grig. NDA 19-386
HFD-110
HFD-110/CSO
HFD-110/S.Chen
HFD-110/C.Graham-



