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MEDICAL 6FFICER'S REVIEW
'NDA 19-386. -
Section I ‘ Clinical Pharmacology

A. Summary Tables of Clinical Pharmacology Studies (Tables A, By, B;
EEE'E;ZL"""‘

The following tables summarize the principal clinical studies (phase 1 and
phas? %) submitted by the sponsor concerning the clinical pharmacology of
esmolol.
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Table C

Medical Proceldure

Routine diagnostic
electropaysiology
testing

Cac-diac
caznezerization
invasive hezodynanics

Nor-invasive
nexsdynam:ic

Anes<hesia - ccronary
revescu.arizaztion

Anes=hesia - coronary

revessularizazion

Anesthesia
intubezion - non-carciaz
surgery

Anesthesia - endosracheal
intubasion - non-carcéiac
surgery

endotrazheal

Prior or
Conurrent Medji-a-iogns

Bupivicaine, heparin,
diazepan*

Nitroglyserin or
isosorbide dinizcazer

-

Nifedipiner,
nirogivserin®

Dizzepar, msTpnine,
[ 3 cp.:a..ne.
yg l-.t =0 ;" ¢

-. e - o
=2 Sl

nitroglycer:.nT,
‘eﬁ:a-v-,
enflurane*

Diazepar, msrphine,
s-opolamxne, fenzany.
c pancuronium

Hydroxyzime,
meperidine,
glycopyrrsiete,
°bxope". -
nitrous ox:ide,
szginylehesiine

Dxazepa&. nepe-ze ne,
gl yc0pv-ro¢a:e.
ke .&ulh. ¢ G.u. &U. ‘ne [
succinylehsline

* Not all but a significant portion of the patients received
this medication
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Chemical Structural Formula

1. Formula and Description

Owmis! strecteres

%swawoswwz-n

Gapiricel Fermoles CygiygW0, 0
ieculer Velghts 351.8

Descriptions Walfe 98 offeuhite, free flav! stal)ine paréer,
v very smissie In ::'nr. erealy saiestt 18 sleohete

Ovnleal mmer Mordy) S-Léelbydraey=3-{ 1o0prapy imninolpropemy} .

phery [Jproplesate nnaum-.
Cote nambderss
Descriptive immes Emolel ytrschiorits (USAN, 1963)

Trotensse: Brovidiec®
4

Ny

. 4
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2.

.lelationship to Related Drugs

Emolol Werochicrids s cheaically related t0 bete~biochars of the
shencayproperoimine £lass. In perticular, (¢ I3 closely related to
the commerelal iy svallobls bete~diccher, metoprolo) tarfrate, as shovn

boloms

%swawsw»smns'rn

emo{sl yedrochiwride

05995391C::»4356§no§nnudgy}uunuununnunﬁ .

wetopreisl tartrate

tn contrast fo thesm ofher befa-blochers, however, smolol has an
ommﬂnllk tabile ater function Incorporsted Into Itz chmical
structure. Is stfown repld metedollsm of ammoiol snd Is responsible
for 113 shor? ptome Mt f=11fs of (o33 then 10 ninvtes In san. Because
of the enzyrstic {adlility of the ester function, emoiel I3 only vsed
by intravencus admialstration. Emotol Mydrochioride, Ilike the
aajor ity of cosmercially svalladle dete~dleckers, Is ® raceaic slhxture.

Pharmecologlently,  emolol drochioride (s related Y0 other
beto=adrensrgic remptor bloching agents, specificeily to
cardroselective baterbinchkers such os matoprolol. Hmever, In contrant
to emoipl, These bete-blochers have long ploma Ratf-llves Ia the
range of 3 to 24 hours,

/
’
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Description of Dosage Form and Quantfitative Composition

Srovidiec® Injection Is o sterile, lﬂ-nnpun solution ter
tmtrovensus infuston, osuppiied In 10 oL Type .lm enpuls In tve
strongthss 1.0 §/10 s (100 eg/al) and 2.3 .m at. (250 sg/al). The
two strongths are {denticnl In conposition with respect o both ective
and [sactive Ingrecients and Slffer only with Pespect %o concantration
os shars bolew:

[J

1 gren 2.9 grm
100 sp/ut. 250 sg/nt
. Il smoul 10 s _ae=aal,

JActlve ingeedigag
Emolol Hydrochieride 109 298
Joactive Ingrecignts
Sodlun Acetate, USP 3.0 g 170.0 »g
Slacisl Acntie Acle, USP 0.0208 o 0.0715 o
Fropylem Slycnl, USP 1.0 2.9
flgohel, USP b . t.0 ot ‘2.5
Sodlun Wy@rexide, WF o8 sseded o adjust pit to 3.5-5.5
Wyerocalarte Acld, W 08 meded to adjust pH 90 3.5-5.5

Vater tar injection, USP QL TOI0 L e o0t
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Section I1 - Review of Clinical Efficacy Trials

1. Clinical Purpose: Brevibloc (esmolol hydrochloride) is proposed for the
treatment of (1] supraventricular tachycardfa (SVT) and for (2) the management
of perioperative tachycardia and hypertension.

11. Efficacy Data: The following studies are submitted as principal evidence
(pivotal studfes) and supportive evidence in support of the sponsor's claim

for clinical efficacy (Table D Summary Tables - Clinical Efficacy Trials).

S\



Table .

BREV IBLOC® (esmolol HCI) INJECTION (MDA 19-386)

SUMMARY TABLE - CLINICAL STUDIES

96 3bed

4 3.5
Volumes 3,60 - 3.64

(Petiont Case Reports?

to less thea 100 bpm, or
3? converslion o NSR.

Controlled Trials: SVT
INVESTIGATOR/ sTuoY MAOER OF OESCRIPTIOM oo TEST PARNETERS FOR RESLTS
INSTIRUY 0N NUOER SBIECTS, N\ O00SAGE SAFETY AD/OR EFFICACY
PATIENTS AID OURAT IO

Wyl ticonter Study 9052-81-04 (27 Potients A r-l-uﬁ. doudio-bt Ind Oravibice® titrated In Increesing  The therapeutic success ond Thirty=six af 30 pstionts

18 Investigators peraifol comperieca of the doses from 30 acg/kg/ain to 300 points weres ceceiving Brevidioc® (123
oftects of Brevibloc® end acg/ug/ain or progransiol 3 40 6 L1 28 or groster ond 38 of 39 petients
progrenciol In ntluh with ag by repeat bolus Injections, reduction In hesrt rate recelving propresctol

Volumes 3,32 & 3.33 (Medical) swproventricular techycardls 1o @ therspevtic end polat. trom eversge dasel lne, o (698) achieved therspeut!.

M In on 18-site mui ticenter 2) reduction In hear? rate SUCCOSS,
Yoluses 3.34, ).39 (Statlstical) winl.

ADR*s: The mos?
trequently reported ADR':
were related to the ceral
vesculor gsysten with 29
patients treated with
Brovidioe® and 1 patiem!
freated with propremotiol
experioncing ADR's
oversil,

Wi ticeater $tudy
9 investigators

Yotuwe 3.37
Yoluws 3.38 § 3.9
Yolumes 3,63 - 3.60

8032-61-09 71 Patloats

{Medical)
(Statiatical)
(Petiont Case Reports)

A rondcmized, double-bl ing
cross~over camparison of the
oftects of Brevidbioc® and
plocebo in patieats vith
supraventricular tachycardie
{a a slas~site muiticenter
triat.

Brevisice® titrated in Incrassing

doses from 30 fo acg/hg/nin

to 300 mcg/ng/mia to s therspestic
ond polat, for o msxisum of 30 min.

The tharspeutic success
ond polaty weres
1) 205 or greater
reduction la heert rate
from overall desel ine, or
2] reduction In beert rate
to lass then 100 bps, or
3) comversion 1o NSR,

Thirty-alne of 61 patient
recelviag Brevibloc (648)
schioved therapsutic
WCCess vs. three of 39
patients recelving
placedo (8%).

MDR's; Hypotenslon, snd
disphoresis, other less
traquent CNS, GI end
miscel lonscus of fects.
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SINONRY VABLE - CLINICAL STMES
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E.4. PAATIALY CONTROLLED STUDIES s SVT N
WVESTIGATOR / SRV meeIn oF
1S TUTION [ F ] a|RENY
PATIENTS

Mt ticonter Stuly wi-- 162 ationts
24 Iwvestigetars 2% 30/%

Volumes 3.46 thru 3.51

Volumes 3.5¢6-3.57 (FD-1639)

An spon-tahe), wvl ticewter,
sase (i contrel stedy of
e etlect of Bravidbiec® 1o
pationts ith pugro-
veatriculer fachycerdie.

Volumes 3.79-3.80 (Patient Case Reports - Dropouts)

Srovibiec® titrated tram

7 axghg/ein t0 300 acg/ug/mia,
olth sppropriate fosting doms,
for o seniows of 24 hows,
tnfused through ¢ lorge
soripaeral vels.

Therspoutic responss ves

dof ined o8 1} 19 or graster
reduction In beatt ot feem
Sase Ilas Gverage or

2) conversien te SR

Srevibioc® vas mie ond
oflective In treeting
pationts with swpror
vonts lcul ar tachycerd!oe.

Rts: 913 pationmts

oper lonced adverss slfects,
sos? trequentiy pertelning
to the cordiovescul or
systan and infusion slte
reactions, ADR%s la 24
pationts sere “def inttely®
otiv ibuted to Brevibioc®

by e lovestigators.

et ticonter Study 092-63-31 49 Fetiante
Ton investigetars

Volume 3.52

Volume 3.58 (FD-1639)
Volume 3.81

An opon-latel, wvl ticeater,
base ) lee conivol led
ovalwtien of e offect

of Srevibice® In patients
vith swraveatricelwr
techyriytimlas, with
ovelmtion of troasitien
fran Srevibiec® to o0
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agat.  Tals Study 1o

ongolng.

(Patient Case Report -.Dropouts)

Brevidtoc® 1 treted trem

2 acg/hg/ain 10 300 acg/hg/aln
vith apprepricte tosding domms.
Seov IV1oc® salatonsnce Tafusion
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for & 0 10 hows. Peem
Brovidiec® Vi trated dumard
felicning Inl tistian of

ot terngte aatlorrhytialc

* ageat.

Tharspoutic and points

tor Srevidiac therapy wOr®

1) 198 or graster reduction
In hoart rate from bose
}ine verage or

2) ceswersion te RSR.

Grevidiec® vas mte ond
ollective la trestuent

of his patient popelation.
The sajority of patients
responding fo Brevibioc®
renctned otaquately
control 1od during
tronsttion to ol ternste
therapy.

ARy Cardiovesculer
systen offects vere aost
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The sponsor's summary for each claim is reproduced in Appenidx 2A (see Overall
Expanded summary pages 169-173).

111 Background/Rationale

A ST

Beta-adrenoceptor-bigcking drugs have been established as one of the standard
therapies for SVT.1=> The effect of beta blockers on automaticity and A-V
conduction velocity forms the basis for ghsir use in the treatment of
sugraventricular tachyarrhythmias (SVT).%s/ SVT includes atrial

fibrillation, atrial flutter, paroxysmal s:grcventricular tachycardia (PSVT);
supraventricular tachycardia assocfated with Wolff-Parkinson-White (WPW)
syndrome, automatic atrial tachycardia and sinus tachycardfa. Although beta
blockers are effective in the management of SVT, there may be a degree of risk
fnvolved in their use since these arrhythmias can be associated with or indeed
caused by cardfac failure. If cardiac faflure 1s undiagnosed or
sympathetically compensated, then fnduction of beta blockade can produce
serious adverse hemodynramic effects. Moreover, at the time of therapy with
beta blockers, the presence or absence of cardiac failure.and the degree of
symgathetfc compensation is often not known and thus, the hemodynamic effects
of beta blockade are difficult to predict. Conventional beta adrenergic
blocking agents have long half lives, ranging from approximately 4 to 24
hours, which complicate the treatment of adverse effects that may develop.
Esmolol, has a very short half life (approximately 9 minutes in man,
permitting in theory rapid modification or reversal of beta blockade if
adverse cardiac effects related to beta blockade occur. In addition, esmolol
can be titrated rapidly in patients to achieve a desired level of beta
blockade. Esmolol, an ultrashort acting beta adrenergic recegtgr blocker has
recently been introduced for use in critical care situations.%? Esmolol,

has been used in the treatment of acute gssff 7ypraventricular arrhythmias
predominantly following cardiac surgery.'Vs''s Thus esmolol mijht be

useful in these settings if 1t allows rapid titration of therapy arc rapid
recovery from d-ug effect upon discontinuation.

B. Use of Esmolol in the Management of Perioperative Tachycardia and

ﬂxgmns 1on

’
Esmolol {s also proposed for the management of perioperative tachycardia and
hypertension elicited by endotrach?sl 1n¥gbation and other surgical stimulf in
patients under general anesthesia. o4, The catecholamine medfated .
reflex hypertension and tachycardia that occury during fntubation and surgery
can be attenuated by beta adrenergic blockade. 6 Clinically significant
increases in the rate pressure product during endotracheal intubation in
patients with coronary artery disease may be esgecial!y undesirable, Cases of
enhanced myocardial ischemia and infarction in CABG patients following
perioperative tachycafgfig have been documented with electrocardiographic and
hemodynamic evidence.!/» Slogoff and Keats have demonstrated an
association between perioperative tachycardia, myocardial ischemia and
postoperative myocardial infarction in CABG patients.]d While episodes of
perioperative tachycardia and hypertension can be relatively brief, there is

some experimental data in dogs that even intermittent brief periods of

.
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myocardial ischemia have an accumulative effect and can therefore lead to
myocardial dysfunction and necrosis.20 Therefore, it is reasonable to
attempt to limit perioperative tachycardia and hypertension associated with
the induction of anesthesia.

However, it is not clear from the available evidence whether one can equate
blunting of this adrenergic medfated response (tachycardia and hypertension)
with prevention of myocardial ischemia/infarction and clinical benefit. To
date, there have been no well controlled prospective randomized clinical
trials with IV beta blockers which have directly answered this question. -
Until there is objective evidence of patient benefit from this intervention,
the utility of beta blockade 1n this setting 1s conjectural. Hence, the -
theoretical benefft to patients with CAD must be weighed against the risks
presented by a potent IV beta blocker such as hypotension, bradycardia and
depression of left ventricular function.

Clinical studies have suggested that perioperative tachycardia and
hypertension can be prevented or sianificantly reduced by intravenous
administration of beta blockers.21,22 The use of currently available beta
blockers with long elimination half 1ives (example propranoclol) in this-
-setting, however is assocfated with a risk of cardiac failure especially in
patients with coronary artery disease.?3 Recently esmolo) has been used in
the perfoperative setting to control heart rate and blood pressure rises
during intubation.24,25,26 since esmolol has a biological half 1ife of
approximately 9 minutes, this drug may be extremely useful in this situation
in that it would provide rapid titration of therapy and rapid recovery from
the drug effect upon discontinuation.
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IV. Review of Pivotal Studies:

First Indication
(A) SVT

Overview of Principal Evidence (Pivotal Studies) and Supportive Evidence
iFart!aTTx»Eontrcl‘ea Trials) of Brevibloc for SVI
(a) Pivotal Studies {8052-81-04 and 8052-81-05)

Both of these studies were multicenter randomized controlled trials which
used- the same esmolol treatment schedule, response and patient selection
criteria. In general, the overall therapeutic results were similar in the
active drug contfrolled (04) and the. placedo controlled trial (05). Among
the esmolol-treated patients in these two trials-the comparative response
rates were 64% (05) and 72% (04)." Both trials demonstrated a similar dose
response relationship with the majority of patients responding at a
esmolo] dosage of 200 mcg/kg/min or less: 61% (05) and 70% (04). The
major therapeutic endpoint in these studies was control of ventricular
response (HR). Although the relative incidence of adverse drug effects
(ADE) was higher in 04, the overall spectra and nature of the ADE was very
similar with a predominance of cardiovascular side effects (hypotension).
Therefore these two well controlled studies support the sponsor's claim
that esmolol is a safe and effective agent for the treatment of SVT.
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(bg Partially Controlled Trials [8052-83-23/30/36 (Study 1) and
8052

Both of these studies utilized a similar esmolol dosage and titration
schedule, response and patient entrance criteria. The patient entrance
criteria (MR greater than or equal to 100 bpm) and primary efficacy
endpoint (15% or greater reduction in HR) differed from the two pivotal
studies: (entrance criterfa HR greater than or equal to 120 bpm; endpoint
203 or greater reduction in MR). Overall therapeutic response rates
(during the titration period) were: 793 (116/147) for study 1 and 81%
(29/36) for study 2. Both studies demonstrated a similar dose response _
relationship with a majority of the patients responding at or below the
200 mcg/kg/min dosage (74% and 79%). Furthermore, a similar pattern and
incidence of ADE and premature terminations due to ADE was noted in the
two studies. Thus, these two studies tend to reinforce and support the
over:ll)findings of the two well controlled multicenter trials (pivotal
studies).

Specific Results _

“Two multicenter, randomized, controlled studies were conducted to establish
the safety and efficacy of esmolo} in the treatment of SVT. These studies are
reviewed in this section. One of the studies was placebo controlled
(8052-81-05. and the other study was actively controlled with propranolol
(8052-81-08). Both of these trials shared common features re esmolol dosage
and titration schedule, patient selection criteria and efficacy assessment
{primary endpoint).

1st Pivotal Study
1. Study 8052-81-05 (Fi1acebo controlled)

Study Ob*ective: The objective of the study was to evaluate the efficacy and
safety of esmolol vs placebo in the treatdent of patfents with persistent
supraventricular tachyarrhythmia (SVT). Treatment efficacy was determined by
reduction in ventricular rate or conversion of SVT to NSR.

Investi ’tors and Institutions: A1l investigators were board certified
cardiologists. For a complete listing of investigators, institutions and the
number of patients énrolled at each center (see Table 1 below). One
investigator (center 09:Gopal Das, M.D.) conducted the study at two centers
both in Fargo, ND. The study was conducted from June 1982 through March 1984,
and was monitored by the staff of the medical department at American Critical
Care. The number of patients entered in the study varied considerably among
the centers (from O at center 6 to 20 at center 2). In four centers, six or
fewer patients were entered (center 3: 6 patfents, center 5: 3 patients,
center 7: S patients, and center 8: ! patient). Due to the small sample
size in each of these four centers, the data from the 15 patients studied in
centers 3, 5, 7 and 8 were pooled.

vy
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Tadle }

LIST OF INVESTIGATORS AND MUMBER OF PATIENTS AT EACH CENTER

=

INVESTIGATOR AND INSTITUTION

PATIENTS
ENROLLED

PATIENTS
TREATED

)

ﬁ". I”'Im. a.ba
Rhode Istang Nospital
Providence, fhoos Islang

12

62

Ei’ n". WU,
San Francisco Genera) Nospita?
San Francisco,Californta

21

03

=.', a“ll.". iou.
Evanston Mospital
Evangton, [1linots

Jonn Scaroedger, N.U.
Stanford University mgd. Center
Stanforg, California

Sct Najter, W.D.
UMVIHR{ of Chicago Med. Canter
Chicago, I11ineis

Jonas Bracnfeld, W.U.
Rancocas Valley Hespits)
¥illingboro, New Jersey

ore

Nooert Engler, W.D. .
Veterang Agministration Mespitat
San Diego, California

Hovert Joote, R.D.
Veterans Agmin{gtration Wospital
Tamps, Floriga

»

“ sWVe
vaterans Agmin. Nospital (09A)

St. John's Hospital (098)
fargo, Morth Dakota

17

16

7 Tt Trow thete Ginters were posTed.

figure below.

Stug* Design: The design of this prospective multicenter clinical trial was
double-biind, randomized placebo-controlled, partial crossover.

fajled to respond to the initial treatment were crossed over and received the
second treatment. For a schematic representation of the study design see the

Patients who
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Treatment Plan and Response Criteria: Following completion of a 30 minute
baseline period, during which the stability of the patient's SVT was
monitored, an ¥nfusion of esmolol or placebo was administered during a 30
minute inftial titration period. The study drug dosage was titrated upward
(from 50 ace/Kg/min to 300 mcg/Kg/min) stepwise until a therapeutic response
(203 or greater heart rate reduction (HRR), HRR to less than 100 bps or
conversion to NSR) was achieved.

Vd
4

The {nfugsion schedule in the dose titration
period vas as follows:

- 800 meg/kg/min for 1 man - S0 mcg/kg/min for 4 ain

500 mcg/kg/min for 1 min - 100 mcg/kg/min for ¢ min
. 500 mcg/kg/min for 1 min - 150 mcg/kg/min for & sin
. 800 meg/kg/min for 1 min -~ 200 meg/kg/min for & min
*S00 mcy. kg./ain for 1 min - 280 megs/kg/min for & min
*500 mcg/hg/min for 1 a@in ~ )00 meg/kg/min for & min

*The protocol vas amende2 on November 1, 1982 to add
tve sdditional doses (2350 and 300 mcg/kg/min) to the
titration schedule.
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Therapeutic -failures during the initial titration period were given the
alternative drug during a similar crossover titration period. The therapeutic
responders from either titration period entered a 30 minute maintenance

riod. The dosage given during this period was to be the same dosage at
which the therapeutic response was exhibited. Following completion of the
maintenance period (therapeutic responders) or the crossover titration period
(tirerapeutic faﬂure:) a2 30 minute follow up period was cml:tet:i 1‘:;::5i the
entire stu riod lasted £ 172 hours. C!Engcal measureman en durin
the study gnﬁst&d of heart rate, blcod pressure and respiration rate. Hgart
rates were taken from one minute ECG strips (lead II). The ECG tracings from
all study patients were retained in the case record forms and the heart rate_
and the type of the SVT was diagnosed from these. However, there were no
safe% checkﬁoints %redefi ned such as SBP less than 90 mmig, DBP less than

] ess than 50, In view of the relatively hich {ncidence

or
hypotension, such checkpoints are recommended.

For a complete display of the clinical observations made 1n this study see
Table 2.

Tebin 2
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Patient Selection: Patients were selected for this study according to the
ol iowing entrance criteria, ,

Inclusion Criteria:

a. Either males or females {without childbearing potential) of any race
from 18 to 75 years of age. Patients over the age of 75 were permitted in
the study 1f, in the apinion of the investigator, study participation
would not be detrimental to their health.

b. All study patients were hospitalized with supraventricular
tachyrhythmia with a ventricular rate exceeding 120 beats per minute with
or without digitalis administration, for which therapy with a
beta-adrenergic hlocking drug would be considered useful. (The duration
of the SVT whether .t was acute vs chronic was not specified.)

c. A1l patients signed an informed consent form prior to study
participation.

d. The tachyrhythmia had to be continuously present-during the 30-minute
baseline control period of the study. : -

Exclusion Criteria:

a. Females of child-bearing potential.
b. A)1 degrees of AV conduction block.
¢c. Sick sinus syndrome.

d. Hypotension with systolic blood pressure less than 100 mm Hg or
diastolic less than 70 mm Hg.

e. Congestive heart failure, New York Heart Association Grades III and
IV, unless failure was secondary to a tachyrhythmia treatable with
proprgnolol.

f. Thronic obstructive pulmonary disease of a degree that precluded
therapy with beta-adrenergic blocking drugs.

g. Bronchial asthma or patients prone to bronchospasm.
h. VYentricular arrhythmias that required drug therapy.

i. History of drug allergy or idiosyncracy to beta-adrenergic blocking
drugs.

j. Current drug or alcoho) abuse.
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k. Ekpérimnul drug administration within the preceding three months or

any prgvious administration of esmolol.
1. Cardiogenic shock.

@. Patients who received adrenergic-augmencing psychotropic drugs

(including MAO 1nhibitors) or adrenergic-depleting drugs (i.e., resperine)

during the six week perfod prior to entry into the study.

n. Severe hepatic or renal failure (in the judgment of the investigator).

o. Clinically significant electrolyte abnormalities.

p. (Cardiac valvular disease of sufficient degree to produce
significantly abnormal hemodynamics or intracardiac pressures.

q. Tachyhytmia of ext:acardfac origin (anemta, fnfection, etc.). The

presence of hyperthyroidism was not an exclusion criterion.

r. A1l degrees of AV conduction delay except for paroxysmal tachycardia

with block associated with digitalis administration.

s. Patients receiving oral cardiovascular medications were to be
carefully reviewed prior to their entry into the study. Those patients

vhose last oral dose of the following medications was received within two

half-1ives of the study medications were not to be considered for entry
into the study.

Calcium Channel B8lockers e.g.. verspamfl, nifedipine,
diltiazem, etc.
Beta Adrenergic Blockers e.g., propranolol, nadolol,

metoproiol, timolol, etc.

-

t. Any other condition which in the opinfon of the investigator
endangered the patient.

Efficacy Assessment

The variable evaluated for efficacy in this study was heart rate. The heart
rates were measured at the beginning and the end of the baseline period, at
five-mtnute intervals during the drug titration periods, and at ten-minute
intervals during the maintenance and follow-up periods.
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The analysis of efficacy was based on the achievement of 2 therapeutic
response during the esmolol (or placebo) titration period. Three response
criteria were used in this study:

a) 20% or greater reduction from the average baseline heart rate;

b) reduction in ventricular rate to less than 100 bpm;

c) conversion to normal sinus rhythm.

Safety Assessment:

a. Adverse Effects: All patients were closely monitored throughout the
study to detect the occurrence of adverse effects. Investigators were
particularly vigilant in looking for adverse effects common to
beta-blocking drugs such as hypotension and bradycardia.

b. Clinical Safety Variables: The influence of esmolol and placebo on
the following clinical safety varfables i.e., systolic blood pressure
(S8P), diastolic blood pressure (DBP), mean arterial pressure (MAP), and
rate-pressure product (RPP) was determined. ‘ .

Statistical Methodology:

The results of statistical tests were assessed using the 0.05 level of
significance. The SAS was also used to prepare data 1istings, tables of
sumary statistics, and plots.

Number of Patients ("all", “efficacy”, "dropouts, "exclusions” and
Tterminations':

Tables 16 and 17 (see below) summarize the "all patients® and “efficacy
patients” during all phases of the study. The effects of esmolol and placebo
were compared-in 71 patients (5 patients did not rece’'ve the study drug). The
patients were categorized into 2 groups, “all patients” (those who received
either study medication, n=71) and “"efficacy patients" (those who met all
protocol requirements, n=63). The derivation of "all patfents” and “efticacy
patients” are presented in Table 9. A list of the 8 patients excluded from
the efficacy analysis and their reasons for exclusion are summarized in
Tables 10 and 11. Four of the eight exclusfons were due to verapami]
administration within 2 half-lives of study entry. The reasons for exclusion
of patients from safety analysis are provided in Table 11, Thus protocol
deviations (collection of data either too early or too late) led to the
disqualification of data from the analysis of safety for 14 patients. Of the
71 “all patients”, 10 patients did not complete the study. The period during
which the study was terminated and the reason for termination are listed for
each of these patients in Table 19, It is worth noting that the occurrence of
adverse cardiovascular effects during esmolol titration or maintenance led to
premature termination of the study for 6 of these 10 patients (105, 106, 409,
410, 913, 914). Four of these six termminations were related to hypotension.
(In addition, four of the 39 esmolol responders did not enter the maintenance

period: two were dropped due to adverse effects and two were mistakenly
crossed over to the placebo titration period.]
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Tanie 9 .
. OERIVATION OF *ALL PATILNIS®,
*LPFICACY PATIENTS® IR THE STUOY
|
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LIST OF PATIENTS EXQLUDED FROM EFFICACY ANALYSIS
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b Table 10 (cont.)
' LIST OF PATIENTS EXCLUDED FROM EFFICACY ANALYSIS

[REMOGRARMIE DATA_

AGE |WEIGHT
(Yre)| Xg)

REASON FOR EXCLUSION

TREADIENT FROM EFFICACY ANALYS IS

INEDATA |
B8L000 PRESSURE
SP (smtlg) DBP

AASEL
HEART RATE
(bpm)

2s3)

Esmol o /P acabo 3

79 150 109

Owvistion of entramce criteria
(Patient received verspanit
within 2 deif={ives (3.4 hrs)
of study Initistion,]

Mid

”n3 Ll

— e —

P) acebo/Esmot ol | |

10 129

Osvistion of entrance criteris
(Patient received verspaai} -
withia 2 Mait=ilves (8.7 hrs)
of study Initiation.])

e Esmotl 01 /PS acebo

" 140 173

Osvistion of emtrance criteris
{Petient received verspenil
uithin 2 Ralf=iives (3.2 hrs)
of study Initistion.]

LIST O PATILINS LXCLUDED RO SAPETY ANALYSIS
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Post-otudy winsiyeis entivded..,.spucions
ohtoiand > 20 heure siter study.

Pl“’-lﬂ

Postestudy arinsiysis ancieded...spectons
obinined > 26 hours offer study,

Pl eushe/tanstet

'n-nu‘ Siend chenietry/hamatelogy
winslysls emtiomd. ..opouians ebteinnd
Guring intwiem, winsiysils
outteded...opusioen ebtelnnd » I8 huure
ofter stuly.

Laupi ot /Pl sosbe

Pro~otedy Diesd chanistry/hembel
Ll ::hr....nu_ isined Qﬂ:'" .
weion.

7 acnbelEanniel

118

Pro~study bissd chemistry/
hetelogy ansisded...spugione
Miin]| sdtalned Guaring (nfusien,

Pt ecebe/Esaniod

1o

130

Pro~otudy wrinsipeis encivded. .. ipecioem
10| sbtaiand > 7 daye prier to otudy,

Conniot/Plecabe ”

199

Fost-study eritaiysis enciueed,..speciomn)

A=t |} chtelmmd > 26 haurs ofter study.

t
seiel/Plecste |iF n

109

Pronstudy erinaiysis emcivdsd...speciom
M=t18]l sbtanined » 7 days prier tu atudy,

)
N It-.mm-:-ol a |

Pro~study winsiysio suciveed...specinen
A=010]] cbteined on day of atudy, but tine
ks .

 ecoda/E i 0} (3]

t28

i)

H Pro~stody orinaiysis euxivded, .. specinem

I obtglined Guring (afvelen,

[ SRRy g
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Taole 19

PATIENTS wwiQ OI0 NOT COMPLETE TWE STUDY

Pationt

AN

108

08

12

408

703

LAk

| AT

Thargooutic responoer” tduring
the Initiag) titration peries
(placedtn): compietes tne
placebo maintenance perfog.
Sut 616 not enter the follgee
up periog

Tharspeutic responder guring
the crossovers titration
perioo (esmalot}: easmeltel
mgintenance perioc (300 wecy/
ag/min) ses g1scontinued
afser 10 minytes: felloe~yp
our1gd egs CUmDigted

fnttial titration periog
{esmpto)) termingtec ot
180 meg/an/min;: $01)geeyp
period ses completed

Thersoeutic respondger guring
the (nigial titrgrIon

period (esmoigl);: esmolo!

R intengnCe DAri1008 snoed
sfter 20 minutas: follom~yp
oerios wad completee

Compisteg initial (placens)
ang CrOSEOve” (esmcio!l) tigra~
tion Per 0Qs without e300~
Ing. Dut G118 ROt ente” the
folloe~up DE*400

Crossover titration perioe
(esmotol) terminates at

80 mcg/ng/min; trgngferren tO
anAtOnEance periog for 10
ninvtas: fotloe~up periog sas
compgleten

Cressover titrazion perice
{esmeio!) termimated at

S0 mcp/up/min (susseausnt to
acnievement of therapeul te
rosponse);: follae-up oerteo
w88 Completed

Thersoeutic responger Ouring
the Crossove” tirtration

periog (olaceso): 818 not
enter Mmaintenance periog:
follge=ubD Periosd vas completed

Crossover titration period
(ssmol01) terminates at
350 mep/ug/min; follow~yp
Deri0a was conpieoted

Inttia) titration periog
(esmolo') terminaten ot

300 mep/ug/min (subseauent to
agchisvement of tRaragevtic
reB00n8e); follom-up perioce
ead Comdletes

Investigator-s
cVimical Jjuogment

AGverse esperiences
(srop 1n Reart rgte.
Junctiong! ePaythm)

AQverse esperiences
(hPypotenston,
Gysgnea. digorores‘'s!?

Drue suootly ran oyt
(an tnsyffigiont
SwdD'y was miseo By
the ‘nvestigator)

{nvestigator's
ciinical juapment

AGve~se esperienCes
(incressee puwimon~
sry arte”y Dressvuce.
milg geesting)

AGve~8e Sarperience
{(nypotens iom)

Investigutor failec
to clasatfy the
oatisnt g8 & thera-
pevtic responder

Agverse esperignees
{nypotensian, irrite~
bility, ataphoresis)

Agverse eaperiences
(nypetensron, 1ighte
noadeaness., CGlaphore=-
ste)




Page 113 -~ NDA 19-386

Study Results:

I Basel{ne Demographics and Comparability of Treatment Groups

A. Analysis by Center

Tables 7, 7A and 8 describe characteristics of the study population by
center. Oue to the small sample size in four of the centers (centers 3,
5, 7 and 8), the data from these centers were pooled whenever results for
the individual centers were provided. The patients ran?ed in age from 25
to 91 years with a mean of 67 years. 39 (63%) of the 71 patients who were
randomized and recefved study drug treatment were at least 65 years old.
52 (73%) of the patients were males, and 19 (27%) were females. The
majority of the patients were Caucasian. The types of SVTs exhibited by
the patients were classified and distributed as shown below.

The types of SVTs exhibited Dby the patients were
classified as shown below:s

ation; atriad

A-FL Atrial flutcer.

VT Paroxysmal suptlvontrleular tl:ﬁy:lrafl Iie.
paroxysasl atrial tachycardia in the form of
reentrant AV nodal tnchicnrdia or paroxysaal

junctionsl (nodal) tachycardial.
W Wolll-Parkinscn-White Tome@ Vith associat
tachycardias.

b vy Kutomatic  atrial  tachycardia (i1.e. sultifocal
strial tachycardia and ectopic atrial tachycardial.

ST Sinus tachycardis.

Biher  SYT not Titting into one of the other six
categories.

TYPES OF SVT'S IN THE STUDY POPULATION

- ——eam - o emeea——
TYPE OF SVT NUMBER OF PATIENTS {s) L

-

V4

’
A-PIB a (61)
A-FL 18 ()
PSVT 3 te)
WPW 1 {1)
AAT i 6 8

- ! \

Ozrer % 2° (3)

® Pz. #307: A-PL/Paroxysmsl atrisl tachycardia
Pz. #409: Sinus tachycardis/atrisl ceciprocating
cactveard: a/AAT
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Although the patient distributions by type of SVT did not differ

significantly among the centers, the proportions of patients with A-FIB
varied considerably (from 47% in the pooled centers to 83% in Center 01).
Similarly, more than 1/3 of the patients from Center 04 and from the
pooled centers (number 03, 05, 07, 08) had A-FL ¢

the

Tobie 7
CHARACTERIZATION OF STUDY PORALATION 8Y CENTER

red with 0% to 193 of
There were no
statistically significant differences among the centers with respect to
the HR, SBP, and DBP (Table 8).

patients from any of the other centers (Table 7A).

“INVESTIGATOR | N SEX AGE (YRS.) HEIGNT | WEI BSA RACE
CENTER § MLE FENLE | MEMLS.D. RANGE | (cm) kg) | (M) | Covcastan  Bisck Orfentel
BILL IS 12 s 9 71.3 47-83 1353.8 649 V.7 [} ] [} []
o §02.4 80 lasy |2
) 0] 19 9 64.1 2591 | 166.8 | 64,7 | 1 12 ] n
02 , 2.3 77 (e |2 -
"SOMOEDER s g 0. 92.9 20-75 | 179.7 6.4 | 2.0 ° ) ]
o4 218.8 #.7 |ste2 {02
DAS 16 1. 2 7.4 58-91 | '76.2 92 | (.9 16 ) °
o 289 803 |37 |02
OTHERS® | 12 3 %) 35-87 | 1709 69.9 | 1.0 13 2 ()
214.7 ®3  |sea |92

(Brachfeld) d1d not enter any patient (n the study.

Tebie 7A
DISTRIBUTION OF STUDY POPULATION BY TYPE OF SYT BY CENTER

®  Otherss PFooled date (rom conter JO3 (Wilher), 09 (Rajter), 07 (Engler) end 08 (Zoble), Investigetor #O6

_,' Type of SYT
Grow Cadl] AMFL PSyY L L] MT ST
Conter 1 10 0 ] 0 1 0
Conter 2 1} 2 ? ] 2 ?
Conter & 4 3 [ ] ] ] ]
Conter 9 9 3 ] [} 3 ]
Others® ? 7 ] ] 0 )
¢ Others: Pooled date from center 03 (¥liner), 03 (Rujfer), 07 (Engler) and 08

(Zodle}. lavestigator #08 (Brachteid) did not enter any patient In the study,
¢ Pattent £307 cloasified os "other® — type of SYT wes sfriel flutter vs peroxymmal

strial techycerdie,

+ Patient £409 clessitied oy "other® — type of SYT ves sinus techycerdia vs ewtometic
atriel techycerdle vs striei recipracating techycardla,

bhas o o

e
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Tedie 8
QANGNRY OF BASEL INE QL INICAL DATA BY CENTER

tnvestigator N tHewrt Rate Systolic Blood Diestol ic Blood Post=-0p¢ Ol agnosticee
(Center #) (opm) Pressure Presswre
C(om Hg) (om Hg) yos no CAD velve other
ll:'lnl’- ' 12 1732318 1182279 6z3 ¢ 9.9 2 e 2 1 7
Q(&, 0 13742120 1742209 0n.a s 13,2 4 ¢ 3 2 15
0 U484 11732174 7.8 % 0.9 2 ¢ 3 o s
{04)
h:”, 16 130.4 £ 13,9 13672228 Q.0 2120 0 18 9 ! 10
Othars® 19 10,1 2142 12922120 .1 &12.2 t 3 ] ] 13

Yeluwes represent acee £ 3.0,

¢ Pooled dete fram centers 03 (Wiiner), 05 (Raj

008 (Bruchteld) did not enter eny petientn in the study,

¢ Oate In this colume sey not eqeal (in sus) the number of patients et sech conter due to

nissing cbservetions,

[

8. Analysis by Treatment Group
/ .
Tablés 14 and 15 below summarize the prestudy demographic and clinical

data separately for patients initially treated with esmolol and patients
In general, the mean values for the

initially treated with placebo.
variables presented 1n the two tables do not differ significantly between

the two groups of patients.

fer), 07 (Engier) and 08 (Zobie). Investigetor
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Tadlg 14

SUMMARY OF DEMCGRAPHIC AND PRESTUDY CLINICAL OATA,
BY INITIAL TREATMENT GROUP (CSMOLOL OR PLACERQ)

. Inttia}

Varisble Trestmant Mean  S.D. Hin Max
e (yesrs Esmo0iol 6.7 138 R0 910 36
M (” ) ')mu 6.5, 15.4 285.0 .ai.o 33
Hetght (cm)® Esmole) 166.7 148 1340 188.0 32
Placsbe 1704 12.4 137.8 205.) M4

Weight (kg) €sm0l0l 73.7  17.6 5.0 114.0 38
Placado 6.6 165 4.0 1080 138

8sA (a?)® Esmoto) 18 0.3 1.4 23
Placedo 1.8 0.2 1.3 2.3

Heart Rate (bpm) £smolol 140.9 20.2 1200 235.0 36
Placebo 141.7 158 120.0 180.0 35

Systolic Dlood Esmolo? 32,5 20.8 104.0 " 190.0 36
Pressure (m ¥g) Placado 120.7 20.9 8.0 180.0 35

Diastoli= Blood Esmolo! 3.9 1.2 2.0 110.0 136
Pregsure (m Wg) Placsdo 79.7 . 11.9 0.6 110.0 35

 Hetght snd body surface ares wers not obtained from five patients

:‘ Thers were no statistically significant differences betwesn patients
© first treated with asmolol and patients first treated with plecedo.

Ces e LSTISSUYET DOTNSI,
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Tabis 15

BY INITIAL mmn's&:‘ T% MACERO
Bt SEx D orsv%”'. )

“In{tial Treatsent Group
Varfable Esmo0l0} Placedo -
Type of VT
A~Fib 23 2
l"‘ ' ‘
rsvT 0 3
b [ !
AMT 3 3
14 1 0
Other 0 2
Sex  Males 1] 25
Fematles ] 10

>

1} Efficacy Resylts:
Initial Titration Response

A. Analysis bx"l’reatment Group

The therapeutic resnonses to either esmolol or placebo during the initial
or crossover titrs..on period, the esmolol maintenance and follow u
eer’loa are summarized in Tables 20, 22, 23, and Figure &. m‘sg
efficacy patients’, 32 received esmolol and 3) received placebo during
the initia) titration period. Two placebo patients (63) and 23 esmolol
patients (723) were therapeutic responders during the initial titration
period. The percent response in patients treated with esmolol (72%) was
significantly greatar than the placebo response {63) {p 1ess than 0.001).
0f the 23 responders on esmolol, di stribution by the response criteria was

as follows:

1. 20% reduction in the heart rate n=22

Lenis s LPTSSUYEr Dertng,
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2;. heart rate less than 100 bpa n=1

3. Conversion to NSR n=2
(These two patients also had a 203 reduction in the heart rate.)

Table 20

THERAPEUTIC RESPONSE AMONG “EFFICACY PATIENTS™ DURING -
THE INITIAL E£SMOLOL TITRATION PERICO, BY ESMOLOL DOSAGE

Responders Nonresponders
Esmolol
Dosage No. of Cum. | Tier. Adv. Ther.
wcg/kg/min | Pats.8| Wo. | % $ | Cont.® | £ffect® [Fatiyre?

% 2 | 10 |n3|ns| 2
100 2 | 4 [182]as]| 1
1% 8|s |28 8.
200 12 | 2 |16.7] 656
250 s {1 |20]e.s
300 s | 19 [25.0]n.9

2 a v b
o ¢ o - 0 0O
w o w«# 0o 0o o

B wmder of patients eYigidle for the officacy analysts
® mumder of patients vho continued to the next hisher dosage

C xumbe- ¢f prtients who were te-minated dus to “he occurrence of
ldvcry ffucts .

G patient 914 ressonded st the 300 K’}iﬁlﬂﬁ doi 2, DUT the
titration period was then terminated dus to the cccurrence of
yvcru effscts

[ 4
The protocet 1nitia)ly allowed § saximm dose of 200 mcg/kg/ein of
esolol. Tha projoco! was later on gmended to 4)low 300 mcg/vg/min
esmolol. This explaing the difference in sample si2e at acg/eg/min,
250 acg/kg/min, and 300 meg/kg/min.

Combin’ng the results from the initial and crossover titration periods, 61
of the 63 patients eligible for the efficacy analysis were treated with
esmolol (32 during the initial titration and 29 during the crossover
period). Two patients (#702 and 917) responded to placebo during inftial
titration and thus were not crossed over to esmolol.

Sixteen (55%) of the 29 “efficacy patients® (therapeutic failures on

placebn) treated with esmolol during tha crossover periad achieved
therapautic response. Only one (121) of the sight esmolol failures

rn‘;\""”'f'?“ P T e 2t st wes m) amho der
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Table 22

THERAPEUTIC RESPONSE  ANONQ °EFFICACY PAT *
THE CROSSOVER ESMOLOL TITRATION PERICD, BY %%

esoto! Responders Nonresponders

-em:'/:m peiat Lo | 1 |G | e | e Farnee
0 n Wiy s, v z 0
100 1 s {elas| 1 0 °
150 14 2 |4} 882 12 0 0
200 12 o | cofss2| s 0 s
250 s o | cojss2| s ] 0
300 ) o { oo)ss2| ‘o ) s

¢ musber of patients aligidle for the efficacy analysis
P mmter of patients who continued to the naxt higher dosage

€ nusber of patients who wers terst
e acts nated due to the occurrence of

¢ patient 410 responded at the SO sc
/eg/ein dosage
period was then terwinated due to {u'ocum &".3-.‘?«‘15‘?:23?

r

Overall Response (Initial and Crossover Titration)

Therefore, combining the results from the initia) and crossover titration

periods, the response rates in esmolol-treated and placebo-treated
patients were 64% (39/61) and 8% (3/39). When the response rates are

calculated for "all patients® regardless of whether eligible for efficacy
or not, simflar results are founc: 673 for esmolol, 93 for placebo during

the fnitial titration period; 60% for esmolol, 9% for placebo on the
combined periods (p less than 0.001).
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. Tadle 23 -
' OVERALL THERAPEUTIC RESPONSE TO £SMOLOL
AMONG *EFFICACY PATIENTS® BY ESMOLOL DOSAGE
) .
. Responders Nonresponders
£smolo!
Dosage No. of Cum. | Titr, Adv, Ther,
ncg/kg/min | Pats.® | wo. s g 2 |erfect® (Fatiure
50 o | 29 (a4 | 2 1 | o
o 100, 9 |72 l1reless| 2 0 o
Y 150 12 7 |219 | 57.4] 20 1 0
; L 200 2 2 | 831607 13 0 ’
’ 2%0 13 1 7.7 ] 62.3 12 0 (]
100 12 1| 8.3 | 639 0 0 11

8 number of patients eligidle for the sfficscy analysis who
received asmolol

D numter of patients who continued to the next higher dosage
»

€ mumber of patfants who vere tarminated due %o the .occurrence of
adverse effect

; ¢ patient 410 respanded at the 50 meg/kg/min gossge Guring the
crossovar titration period, but titration was then terwinated due

to t’h occurrence of adverse offects.

® patient 914 responded at the 300 mcg/kg/min dosage during the
initig) titration period, but titration was then terainatesd due
to the eccurrence of adverse effects.

[T S,

a .
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Fisure &

Percentace oF Patients Acuevins A Tierargutic Response DrinG-
Tie IMTiaL 80 Orossovir Esowol TiTRaTion Pericos, sy Ern.u._lbws

PERCENT
¥ 3
(T
s22 (39,61)
[ 7
3 (37}:1 ) (38/61)
80 (£/6Y)
%3
(28/61)
4
30 -
I (7%)
3 .
- (7139) W
!5 - ”’4’
" s L 3
- % 2/24) (3/13) (112
1 2. )
0 / / Y4 /ﬂ 27/
4 100 150 200 250 300
' ESNOLBL DBSAGE (NCG/KG/MIN)
LEGEND s RESPONSE DOSAGE £ CunuLATIVE

Dose Response Relationship

The average effective dose of Brevibloc (esmolol) among responders was

97.5 mcg/Kg/min.

(optimal dosage) was 195 mcg/Kg/min.
(37/61) responded at or before the 200 mcg/Kg/min dose (Table 23). of
those titrated above 200 mcg/Kg/min, only « (15%3) responded. Response

The average dosage at the end of esmolol titration

Of esmolol-treated patients, 61%

.n.‘.-J_‘-

rates at these two dose ranges were significantly different (p less than

0.01). Therapeutic response rates in selected patient subgroups are shown
19 Table 34. The response rates did not differ significantly for any of

A LIS TR Y P

b

teviahess ide sania »d4



Page 122 - NDA 19-386

Tadla 24

THERAPEUTIC RESPONSE MATES IN SELECTED
PATIENT SUSGROUPS AMONG “TFFICACY PATIENTS®

variadle [Category | a/eb ®
Age (ymars) | <65 122 »
6. 26/ 4]
Sex Male 20/4% 6
Femide | 11/16 o -
Type of SVT | A FIB 24/38 ®
AL 8/14 $7
otmerc 112 s
Diagnosis CAD 10711 1
Velve /5 100
Other 2/43 [
Post-Op Yes 8% 9
o 9748 | &

¢ mumber of therapeutic responders(R)/mmber of
patients eligidble for the primery analysis of

N efficacy who recefved essolol(E)
Percent response: no statistically signtficant
giffererces dbetwsun categories ware detacted for any
of the tabulated variadles .

12 '
P 0/1
AT €/6
T 1/1
A FL/PAT 6/1
ST/AY 01

»

8. Analysis of Efficacy Results by Center

’
Primaty efficacy analysis pooled the data from the traatment centers.
Therapeutic respqnse rates were also analyzed among the different study
centers. Therapeutic response among “"efficacy patients” on esmolol for
each center is provided in Table 24A. As shown, the percen® response
ranged from 25% {n pooled centers (others) to 83% in Center G2. The
esmolol response rate in the individual centers was found to be
significantly different (p=0.02). Patient data from the pooled centers
were reviewed to determine if any factors could be responsible for the low
percentage response to esmolol (25%) compared to the remainisig 4
individual centers. No significant difference in any of these factors in
patient population from poaled centers compareu to individuai centers was
seen. According to the sponsor (which §s probably correct) the sample
size is too small to make any dcfinitive conclusion from this data.
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= ' Tadle 24A

THERAPZUTIC RCSPONSE OURING TWE INIT
AND CROSS-OVER TITRATION PERICOD IY.&#ILI

Invest igator/Center llgr‘h:' l/t:’
WILLINS/0L 610 | 0/s

SUnG/02 15/18 9 09

SCHROEDER /04 7] &2 o6 0
DAS/09 713 | ” 177 | 14
OTHERS® 3012 | 2 wma| v
TOTAL A /6L | & wn/| o -

e
Numder of therapeutic ressonders(R)/rumper of patients
€11gidle for the primsry snalysis of efficaty who rec
the indicated trutnnt{t) ysis of of ? tived

5 pespanse percentage N
€ Centers 03, 05, 07 and 08

C. Analysis During Majntenance and Follow-up Periods

31 of the 35 esmolol responders who entered the 30 minute maintenance
period maintained their therapeutic response and entered the 30 minute

follow up perfod. Six of the 31 patients maintained a therapeutic respone
during the entire follow-up perfod. The other 25 patients escaped

response during the follow-up period, 19 (763) by minute 10,

D. Analysis of Recovery from Brevibloc

The percentage heart rate reduction tn esmolol responders at the end of
infusfon was 27%. During the follow-up period, the percent reductions at
10, 20, 30 minutes were 15%, 11% and 9% respectively, indicating a
progressive recovery from esmolol-induced beta blockade, after its

discontinuation (Table 33).

. a ‘.’J,‘...a
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Teble 33
MEART RATES (BPM) OF EFFICACY PATIENTS DURING FOLLOW-UP PERIOD ‘
4
Esmolol Placedo
Study
Period fssponcers | Nonresponders (N=12)
(Ne3a) (Ne16) -
Saseline 135.322.2 | 145.404.4 139.7+4.0
€nd of Infution | 98.7¢2.2 | 126.8+4.8 124.525.1
follow-up Periad
10 min | 115.0=2.9* | 135.0+4.9° 128,38, 8°
20 Min | 120.2<2.9* | 140.3:5.0°° 128.2+5.1*
30 min | 123.622.6* | 140,8+4.0° 129.425.0°

Values represent sean + SEM.

*  Significantly different from the corresponding baseline mean
i:ggg; ang from the corresponding eng of infusion meen

*e Significantly differsnt from the end of infusion sean

IV Safeg Results:

Safety related results are summarized in Tables 35, 37, 38, 39, 40, 41,
42, 47, 48. Adverse experiences were reported for 16 (23%) of the 71
patients in the study; nearly all adverse experiences occurred during

esmolol infusion. Adverse effects by body system are summarized in
Table 37.
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Tadle 37

SUMMARY OF AOVERSE EFFECTS, BY BODY SYSTEM

Sody System

Adgverse Effect

Nusbar of Patients

£smole? Placsdo

Cardtovascular

Mypotens ton
(Sywptomatic)

Nypotensien
(asymptomatic)

Digphoresis

Paired YPC's
Increases VPC's
Decredsed heary rate
Juncticnal Rhytha
Chest Pain

Increased pulmonary
artery pressure
Dyspres

Sudbtotal

Centra) Marvous
$ysten

" Dizyinesy -

Lightheacdedness
Irritadility
Peresthesia
Neadache

Sudbtotal

-

b"OOOD‘ - D0 000000 »

‘Gntninustlml

Nausea

!MSCI\ laneous

IV Infiitration
Reaness &t [njection
Site

Sudtota!)

o e O JOID Oesrepere : Pere Qe papuiee

AN

Total

w e K o Joe I

[
@

8 gceurred after completion of the fnitia) titration pertod
{esm010)), but pricr to start of the crossover period

Vd
7 ® gegan prior to start of the Initial titration pariod (placedo)

The most frequently observed adverse effect in patients treated with
esmotol pertained to the cardiovascular system 17.6% (12/68).
(9 patients) and diaphoresis (7 patients) were the most frequently

experienced adverse effects. Six patients treated with esmolol were

terminated from the study due to systemic adverse effects.

in 1 patient treated with placebo (Table 38).

Hypotension

Hypotension
was reported by the investigators in 8 patients treated with esmolol and
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Tadble 38
SUMMARY OF PATIENTS WITH HYPOTENSION (AS INDICATED 8Y INVESTIGATOR)

8100d Prassure (SBP/DBP)
Onset Baseline At the time

fPatient Dosage of onset
Treatment/Study Period Numoer  (mcg/kg/min)  (mm Ng) (v Hg)
£smolol
Titration 108 150 110/80 70/8R -
410 so 108/8% 8s/52
704 200 109/80 80/70
908 300 129/84 96/72
910° 200 120/69 78/6:
913 200 1257105 60/43
s - 300 118/83 °  63/84
Maintgnarce 408 100 113/62 104/58
Placeto
Titraticon 103 306 141781 60/NR-
® Asysptomatic

MR: Not recorded

0f these, 7 on esmolol and 1 on placebo were symptomatic (Table 37). In
addition to these, 8 patients on esmolol and 1 patient on placebo were
found-to have criteris hypotension: systolic blood pressure less than 90
smuig And or diastolic blood pressure less than 50 muHg during the study
period (Table 39).
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Tadle B

o SUMARY OF PATIENTS WITH HYPOTENSION
(*AS OEFINED 8Y CRITERION: B8P <90/50 MM MG)

Blood Pressure(S8P/0RP)

Onset Baseling At the time
Treatment/Study Pericd :::;::‘ (-‘Clo‘l’:;’:m) (om ng) °:-3"=3 i

Esmolo)

Titration 217 300 108/65 86/58

218 100 102/72 105/48

302 200 122/%0 84/72

91l - 180 109/66 ~ 84/68

Maintenance 212 250 120/80 88/74

213 ., 200 113790 00/60

as =~ s 114/75 88/70

904 190 118772 85/64
Placedo

Titration 701 150 110/70 88/70

* Sixz patients (#108, 410, 704, 910, 913, 914) on ¢« lo! and ome
> patient (#703) on placedo, who wers indicated by invetligator as
having hypotension, also sat this criterion.

’
’

None of these patients was symptomatic and none was indicated by the
investigator as having hypotensicn. Hence the actual incidence of
hypotension was double the rate reported by the investigators. Therefore
16 of the 61 esmolol tr: ted patients experienced hypotension. According
ic the sponsor, in all cases hypotension was resolved rapidly (within 30
minutes) after discontinuation of esmolol. The patients who exhibited
hypotension (Table 40) were (1} younger (age less than 65 years developed
more hypotension when compared to patients with age greater than 65
years), (2) had higher baseline heart rates and (3) had Tower basel!ine
systolic blood pressure than the nonhypotensive patients.

“J_‘.u

a -

A .
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Tedle &0

OCCURRENCE OF WYPOTENSION [N SELECTED PATIENT SUBGROUPS

variedle  {Catagory | N/T® g
Age (yesrs) | <85 9/2% Ty
85 8/42 12
Sex Male 11749 Q2
Femgle e 17
Caucasian] §/96 18
Race Slack 1/6 17
Orienta! ¥/ ] 75
Weignt (kg) <75 $/34 15
7% 9/33 F )
A ) | as. | e 12
1.9+ 3 3
Type of SVT A FI8 [ V1) n
AFRL 4/13 3.
Others /13 15
CAD 1713 &
Diagrasis Valve 1/5 20
Other /80 23
Post-0p Yes 19 11
Mo 12/53 2
Baseline <138 4/31 13
MR (bpm) 13%. 10/36 8
Saseline «120 10/27 3’
SBP (am Wg) 120~ 4/40 10
Saseline <40 /27 k7 4
03P (mm Hg) 80~ 8/40 0
Digoxin [ ‘3/19 16
3 gox Yes 11746 23
1V Digoxin o /58 F{ )
ge Yes M | 1

4 mumber of patients with Aypitension as de-
Ctned by the formel criteria
® patients who received ssmolo

(H) /masmar of
()

83A was not obtained fros five of the 67

o Datients.

Statistically s
categories (p<0.

x:;ﬂum difererce Datwean
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Although the incidence of hypotension was somewhat less frequent at
dosages of 200 mcg/Kg/min or less (153) than at dosages of greater than
200 uc?/K min (21%3), the difference was not statistically significant.
The relationship between esmolol dose vs adverse effects was examined in

this study (Table 37A.

Table 37A
Esmolol Dose vs ADE

Dose of Esmolo) (mc in
Body Systen/ {ncg/kg/min) 4
Symptom SO | 100 | 150 | 200 | 250 | 300 | s00
Hypotension
Symtomattc |, 1 i 0 1 1] 2 1
Asysptomatic 0 0 (] 1 0 0 0
Diaphoresis 1 1 e 0 2 2 1
Oyspnea 0 L 0 '] 0 ] 1
Incressed 1 0 6}:-0 0 0 0 .
Puimonary Ar- ' .
tery Pressure
Patired PVC's i 0 0 0 0 e 0
gvcsf"m 0 0
. 0 0 /] ]
Oscreased !
Heart “ite 0 0 0 1 0 0 0
Junctional
Ryt ] 0 0 1 ] (/] (-]
&¥§zin¢ss 0 0 ] 1
srritability 0 0 0 0 1 0 0
Light Headed- 0 0 0 0 1
ness
%Hsnlnnmu
el usion Site
Resction 0 0 ] 1 (] 0 0

‘S

Hypotension, diaphoresis and CNS adverse effects appear to occur more
frequently at higher doses of esmolol (greater tham 200). Since the
sample size {s very small, a definite conclusion regarding a dose
relationship cannot be drawn from this data. In addition, patients with
disease states (n=28), which are at risk for treatment with beta blockers,
such as COPD, bronchitis, asthma, GHF, recent MI, or AV conduction block
were treated with esmolol. Of these, 3 patients were terminated from the

study due to adverse effects.
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Finally, no significant trend was seen among lab parameters with
clin#cai'l,y significant changes from prestudy to post study. No
association between maximum esmolol dosage and the occurrence of
laboratory parameter changes was seen.

2nd Pivotal Study

Study No. 8052-81-04 “Safety and Efficacy of Esmolol vs Propranolol in the
reatment o .

Investigators and Institutions: Multicenter Study; 18 investigators. See
T'EI‘TaF—Tf'E_T'rH—"ET'Toa [ or Iist o vestigators and number of patients enrolled.

TABLE 1
LIST OF INVESTIGATORS AND NUMBER OF PATIENTS ENROLLED

. Nustier of
Center | Investigator and Institution Patients
Number
1 John Alten, M.D. 1

White Memorial Mospita)
Los Angeles, California

2 Onkar Naryls, M.D. 2
Interngtiong! Nospita!
Miami, Florids

3 Bart Wong, M.D. 0
University of Kansas
Medical Center

Kansas Ci%y, Kansas

4 Peter Steele, M.D. 0
' Mercy Hospital
Oenver, Colorado

5 Jonathan Abrans, M.D. L]
University of New Mexico (05A)
Alduguerque, New Mexico

Veterans Acmin. Wospital (058)
Albuquergque, New Mgxico

[ Albert Welgo, M.0. 17
Unfversity ¢f Alabams
girmingnam, Alabama .

“\

7 Bramah Singn, M.D. '3
Wadsworth VA Medical Center
Los Angeles, California

8 Leonard N, Morowitz, M.0. 29
Mahnemann Hospital
Pniladelpnia, Pennsylvania

9 Jang 8, Singh, M.D, 28
$t. vincent Hospits)
| Morcester, Massachuset:s

LR JREITL 2 o TV T PRI L T
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TABLE 1 (Continued)

LIST OF INVESTIGATORS AND NUMBER OF PATIENTS ENROLLED

Center
Nusber

Investigator and Institution

Number of
Patients

10

1

12

13

14

15

16

17

18

Rovert OiBfanco, M.0.
Washington Adventist Hosp., (10A)
Tacoma Park, Marylang

Yeterans Admin, Med. Ctr. (108)
Washington, 0.C.

Juan Arands, M.D.
V.A. Hospital Medizal Center
San Juan, Puerto Rico

Kul Chadda, M.D,

Long 1sland Jewish Hiliside
Memorig! -Hogpita?t

Long Island, New York

Jeffrey Anderson, M.D.
LOS Mospital (13A)
Salt Lake City, Utan

University of Utan Mea. Ctr.(138)
Salt Lake City, utan

Laurence Favrot, M.D.
Sharp Memorial Hospital (14A)
San Diego, California
Sharp Cadrillo Hosoftat (148)
San Diego, California

Charles Swerdlow, M.D.
Oeaconess Hospital (15A)
Spokane, Washington

Sacred Heart Medical Center (158)
Spokane, Washington

M, Sridharan, 1.0,
fastern Virginig Medica) Center
Hampton, Virginia

~

Garvett Lee, MO,
Cedars South
Miani, Florida

Hygos Cuadros, M.D.
Christ Mospitel
Qak Lawn, [1linois

a3




Page 132 ~ NDA 19-386

StugE Ob*ect'lve: The objective of the study was to compare the efficacy and
safety of IV. esmolol with that of 1V propranolol in the treatrent of
hospitalized patients with persistent SYT. The primary entrance criterian was
an average ventricular heart rate exceeding 120 beats per minute during a 30
minute baseline control period. Treatment efficacy was evidenced by either
conversion to normal sinus rhythm (NSR) or by predefined reduction in
ventricular rate.

Stud¥ Design and Treatment Plan: The study was a randomized, double-blind
parallel group trial. schemétic representation of the study design is
provided in Figure 1. -

Figwre §

Tyry——

o 290 bourense o MR
s Crmwrsion to MR
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0 apd 130 "0
L ] -
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N\ L)
T~ L]
ld s‘\
\s~_ -’~E e -
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ol leneily Poryen

o v wo Terswpetic tollwes anid olve sater anivienanms puried Jased en 0o sitnical judpunt of isvertigater,
¢ Patients drapped 00 10 alewre offecte enter 19 alnete Fol laiy Peried
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The study consisted of four periods: a 30 minute baseline period, a 30 minute
dose titration period, a 4 hour maintenance period, a 20 minute follow up
period. To qualify to receive study medication, the average of the four
baseline heart rates (taken at 0, 10, 20, and 30 minutes) had to exceed 120
bpm. Briefly, the treatment consisted of IV eumolol dose titration from
50-300 mcg/kg/min or titration of 3 to 6 mg of IV propranclol with titration
ending when the paticat achieved therapeutic response or the highest dose had
been given. Patients who achieved therapeutic response durfng titration were
entered into a four hour maintenance period during vhich esm?ol was continued
at the same rate at which response was observed, Sut no additional propranolol
was given. Esmolol (or placebo) infusion and propranclol (cr placebo)
injections were initiated simultaneously. The dose tiiracion schedule for ~
esmolo) was (the same as in study 05) as follows:

Brevib.

$00 meg/kg/nin for 1 min - 80 /xg/min for 4 ain
800 =cqg/kg/min for 1 min ~ 100 :’ﬁllghtn for 4 min
300 ucg/kg/min for 1 min - 150 meg/kg/min for ¢ min
S00 mcg/kg/min for 1 min ~ 200 mcg/kg/min for & min
$00 mcg/kg/min for ) min -~ 230 meg/Rg/min for ¢ min
$00 mcg/kg/ain for 1 min - 300 weg/kg/min for 4 ain

The dosage titration schedule for propranolol was as follows:

Propranolel

1 mg/min 0-1 ain
1 ag/min 1-2 ain
1 sg/nin 2-3 min
0 (pincedo) 3-4 min
0 (placedo) 4&-8 ain

= 1 mg/nin $-8 uin
1 ng/min 6~7 ain
1 =g/min 7-8 ain
0 ‘placedo) 8-30 min

/

Thus 3 mg of propranolol were injected during the first 5 minutes of the
titration period and; provided if therapeutic response was not observed at
minute 5 of titration, an additional 3 mg of pro::anoloi was injected durin
the second 5 minutes of the titration perfod. The maximum dose of proprano?ol
(6 mg) was not exceeded. Both study drugs were administered intravenously
through a large peripheral vein; however esmolol was given by continuous
infusion whereas propranolol was given by bolus injection. Because of these
differing methods of intravenous administration, the study was blinded by
means of a double placebo technique. That is, patients recefving active
esmolol infusion simultaneously received placebo injections, and those
receiving active propranolo! injections, received a placebo infusion.

For patients randomized to propranolol, a placebo solution was infused during
the mafntenance period to keep the double-blind design of the study.

.. B o -
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Study Detafls | |
For details of the method of patient selection (inclusion and exclusion N
criteria) efficacy and safety assesswent and data management and statistical :
methodology see eppropriate sections under stu {as these

parameters are essential unchanged). The schedule of study observations is !

sumsarized in Table 2 (see study 05).
Number of Patients - "All,* “Efficacy,” "Drop-outs” “Exclusions"”

The effects of esmolol and propranolol were compared in 127 patients (9
patients on esmolo) and 7 patients on propranolol were assigned patient
numbers but never recefved the study drug). The patients were categorized
into 2 ps: “All patients” (total 127); those who recefved either study
medication (esmolol N=64; Propranolol N=63) and "efficacy patients” (total
110); those who met all protocol requirements, esmolol N=63; Propranclol
N=57. A summary of "all patfents" at each phase of the study for both
treatment groups is provided in Tables 20, 20A 22, and 2ZA.

Tebie 20

SNOURY OF "W PATIZNTS® AT CADN MINIE &7 THE STWIV: (9RO

rnamtiss [7]

* Too patieonts 10010, 610} vere ¢ise Incivied sador sdverse offects.
o Ong putiont (003) wee 8l (neludnd under osdverse offects,

o Cus pution? (F709) ¢1¢ not ewter (ol loww period,

5 Ous puttawt (§0E3) 10 nut ewter tol low=w Period,
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Tadle 20A

STUDY OUTCOME OF °“ALL PATIENTS®
DURING THE ESMOLOL TITRATION PERIOD

g « Study Outcome Patient Mugers

Achieved Therapeutic Response 4201, 203, 504, 602, %05, 610, 611.
(N=42) 614, 015. ‘13. 705, £12, 804,

» 809, 821, 823, 8.5, 828, l29.

901. 904, 910, 911. 920, 924, 924,

1001, 1003, 1302, 1306, 1‘04. 1502,

{g:. {m. ‘550. 151" lsl" lm.

Dl'wm'ﬁ.l:)te Adverse Effects #502, 603°, 810*v, 618*+, 1307, 1407
N
\

Therapautic Fatlures #6803, 812, 814, 816, 818, 913, 918,
(=14) 9268, 929, 932, 1202, 1301, 1512,
: 1528
Incomplete Titration #820, %05, 1006, 1503
(N=4) - o .
Insufficient Baseline Data #701
- (Nsl)

*  Also & therapeutic failure
**  Algo schieved therapeutic response

Tedia 227
KNONRY OF “ALL PATIENTS® AT SADH PIASE OF THE STUDY: PROPRANOLOL

S Onw mtiewe (£1203) ¢i¢ not owter teticw=wp pericd.
® Ous gatiamt (REP) €14 ot omter follev-wp poriod.
¢ Oms putiont (F167) 616 w? emter fol lo- portiod,

Bl .

-~ I
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Table 222

STUDY QUTCOME OF “ALL PATIENTS®
OURING THE PROPRANDLOL TITRATION PERIOD

+ Study Outcome ' Patient Mumbers

Achieved Therspeutic Response #3501, 503, 801, 607, 609, 612, 813,
(N=41) 61S, 617, 801, 803, 807, 817, @22, -
824, 828, %02, 9.8, 903, 912, 917,
921, 925, 927, 151, 1008, 1203,
1301, 1304, 1304, 1308, 1309, 1403,
1408, {ggg. 1504, 1509, 1511, 1822,

1527,
Oropped Oue to Adverse Effects #9509, 1519
(Ns2)
. Therapeutic Failyres f102, 604, 806, 805, 811, 813, 818,
(n=16) 819, 827, 830, 903, 921, 930, 1813,
. - 1514, 1523 o
Incompiete Titration #316, 919
(He2)

xmf: :c;:nt Saseline Data #5058, 703

Seventeen "all patients®, 11 in the esmolol group and 6 in the propranolol
group were not included in the efficacy analysis. ODerivatfon of “all
patients”, “é¥ficacy patients" for both esmolol and propranclol treated groups
are provided in Tables 4 and S.

’
’

nr wotibiwbm & o
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Tadle ¢

OERIVATION OF “ALL PATIENTS®, *EFFICACY PATIENTS®
SMOLOL

IN THE STUOY: €

"Al1 Patients® 64 :
s Efficacy® 11 (4502, 605, 616. 701, 802, 915, -
’z’. ’3" lmt lmn 1‘0‘)

Exclusions

b. Safety** 10  (#802, 603, 603, 616, 808,

816, 1003, 1306, 1407, 1512)

*tfficacy Patiems®

1]

* Efficacy dats from these 11 patients were exCluded from efficacy
anglysis. Rsasons for exclusion appear in Tadle 6.

oo part of the safety data from these 10 patients was excluded from

safety snalysis.

Reasons for exclusion agpear in Tadle 8,

Tedle §

DERIVATION OF °ALL PATIENTS®, "EFFICACY PATIENTS®

IN THE STUDY: PROPRANOLOL

*A11 Patients® 63

s. Efficacy* 6 - (#505, 609, 613, 703

° 1504, 1523)

Excluflons

b. Safetye* 17 1102, 501, 505, 60a, 607,

+ 613, 615, 807, 815,

s 819, 903, 916, 925, 1203,
-’ 1305, 1308)
Sgfficacy Patients® 57

* geficacy data from these § patients were exclyded from efficacy
analysis. Reasons for exclusion appear in Tadle 7.

** Part of the safety data from these 1) patients was excluded fron

safety analysis.

Reasons for exclusion appear in Tadle 9.
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The reason for the exclusions

each patient fn Table 6 and 7.

from the efficacy analysis is summarized for

Tenlo &
SITANS OF CIEALA PATIENTS LLDED PRGN EFPIONEY AALTS IS

1A

e AT
[/W o
(ms Wg) (em Nyp)

o t—
e

re

R R DT TR GO 1T )

reneived IV vrapanil vithin 2 eid=llvw
(apprenicately 3.7 ipars) of wnivy iote
"*.

Stedy asniust devistion. Comversien f0
aprnsl siags rigthe, Mtieot estervd lo»
asdtetely inte pelntemunse pariad,

"2

tatvenss eriturte Goviction. Mtient re-
eatved 1V grogranviet sithin 3 dait>lven
(sgpraninntely 3.9 tewrs) of antvy (nte the

Intromsn critwie sewistien, Petient reo
colved arel programpiet olthia 3 hel =i ven
(3.9 rare) oF entey Inte e gPely.

m

Gotvenme eriterie awistien, Mtte? ren
colvad IV varepumi! within 2 het i~ liven
(7.25 tows) of entvy ivte e stedy.

™ “ (s "m

Entrence ariterte Goviction. Patient
reenived IV verepanil withio 2 delt={ives
(38 hears) of entry lwte the oteldy.

1303 n 1 L] n

UL

(rivense criterto Gavintion. Patient reo-
colved arel preparetion cantelalsg reserpine
12,39 aours Sotere enivy inde the stedy,

194 ] [ » m

13

Entvence criterio duviction, Potione re-
colvad IV vorapani) within 2 hett={ives
(0 bwurs) of emtry (nte the stuly.

N e mt roirivaie

-



ﬁ-\-_:..- aenarvas e e . . / . - q

.. Page 139 - NOA 19-386 | . !

ALASOR FOR DIO.USION FRON EFF ICACY ‘ \
LTSS

Stuty asntus? ¢ovistien, Mo heor? rates
cbtetined of bassl lne 10, 20, ond 39
niowtos Ouiy enn bassl In0 Smovreent
areined,)

névence criterte éwistion, Potient reo
colves IV verapmmit within 2 Mol t=iives
:'m.. lantely 5.9 teuwrs) of antry inte the -

tatvence oriterie Gvisticn, Petien? re-
cotved IV verepanidl vithin 2 bolt=itvay
19.9 wwra) of entry tnte the etuly.

Stely condust dovistion. USmel ine
sasseranent's swre st chlelase,

Study eondect ewistion, Stedy &reg
(prugrensiol) toiwmee glven such toter
hen calied fer by study (stedy alnutes
0 et 12 ter 1000 tve Moimte),

ttrance erifarie dwistion, Petient reo .
colves orel mdsiel vithia 2 hatf=| lven
(199 daurg) of enivy isfe the stedy,

o ot retviovedle

- m-mr,
¢

In addition, 3 “"efficacy patients" from the esmolol and 2 "efficacy patients®
from the propranolol group were excluded from the analysis of therapeutic
response due to:

1. The titration period was stopped prior to achieving therapeutic
response {4 patients) and 2) 1interrupted titration period due to I.V.
fnfiltration (1 patient). Since both treatment groups are equally
affected by these exclusions, they probably won't change the overall
results. Therefore 105 “efficacy patients® (esmolol, N=50; propranolol
N=55) were analyzed for therapeutic response. For analysis of heart rate
changes, data from the total 110 "efficacy patients” were used. Safety
assessment was based on analysis of the data from 127 “all patients"
though partial data from 27 patients (esmolol N=10; propranolol N=17) were
excluded from safety analysis. The reasons for the exclusion from the
safety analysis is summarized {n Tables & and 9.
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Tebie 9
OITARS OF PROPRANRGL PRTIENTS OELUDED PRUN SAFTTY AWLTSIS .
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Table 9 (Continsnd)

GETARS OF PROFAANILGL MATIEWTS DI (DS FROR SVEITY MIRLTSIS

ACTUN, OATA (X0, UDED, MO REASGR FOR
[+ -1

USION FRON SVETY ANALTSIS
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Study Results:
I  Baseline Demographics and Comparability of Treatment Groups

Tables 12 and 13 below describe the prestudy clinfcal data of “all
patfents® and “efficacy patients” trected with esmolcl and propranclol
respectively. There was no significant difference in heart rate and
systolic blood pressure between the two treatment groups.

Tebte 12
FESTIY GLINICN. OATA OF PATICATS AGSUIZED TV (PEAA )
TR GO W | TG LN TN )
Terisble % Men 5.5, Mg A een $.0. Nenge » foen 3.0. Range
e ————————
n::’m 4 1603 147 (BA-IMA]93 V4T 199 1B 08 | U1 [] S 1940108
wh M IDS NI WINLN IBI 222 VH-IWE| 10 e N2 120108
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The distribution of patients by SVT type in both treatment groups is
provided in Tables 14 and 15 respectively. No significant difference in ,
the distribution by type of SVT was seen between the two treatment [

groups. ~



