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The dose schedules relative to intubation for the 3 esmolol groups were as

follows. - .

infusion

Brevibloc G

100 meg/kg/min  ~ 200 nc_gng'ﬁgu 300 meg/kg/min

Misute 1 500 mcg/kg/min 500 meg/kg/min $00 meg/kg/min
Minute 2 100 meg/kg/min 500 mcg/kg/min $00 mcg/kg/ain
Minute 3 i00 mcg/kg/min 200 mcg/kg/min 500 mcg/kg/min

Intubation Intubation intubation -

Minute ¢ 100 wcg/kg/min 200 mcg/kg/min 300 mcg/kg/min
Minute 8 100 mcg/kg/min 200 mcg/kg/min 300 meg/kg/min
Minute € 100 mcg/kg/min 200 meg/kg/min 300 mcg/kg/min
Minute 7 100 mcg/kg/min .20,0 ncg/hg/min 300 mcg/kg/min

Heart rate and blood pressure were measured at perfodic intervals for-all

patients throughout-the study. ' Hemodynamic measurements from a pulmonary

artery catheter were also obtafned in 55% (23/42) of the patients. In
addition, plasma catecholamine levels and esmolol blood levels were ¢ termined
to evaluate their possible relationship to the efficacy of esmolol.

Study Results

The efficacy results for the primary variables (heart rate and blood pressure)
and rate pressure product (RPP) are provided in Tables 8, 9, 12 and 13.
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A. Heart Rate

The maximum cbartnge from baseline to ?ost intubation is shown in Table 13, As
can be seen in this table, the stimulus of endotracheal {ntubition produced a
significant increase in the heart rate from the baseline values. Treatment
with esmolol produced dDlunting of this response (Tables 8 and 13). The
differences between the control and esmolol treated grougs with respect to
mean increases in heart rate approached but did not reach statistical
significance (p=0.07). A clear dose response relationship between the dose of
esmolol and the effect on intubation induced changes in -hemodynamics was not
seen, although a dose response pattern was observed with respect to heart
rate: the 300 mg/kg/min dose of esmolol appeared to be more effective than ~
the lower two doses of esmolol. _ .

B. Systolic Blood Pressure

Maximum post intubatfon increases {(changes from the baseline) in SBP were
lower in magnitude for the esmolol treated patients when compared to the
control patfents, though the differences did not reach statistical

signififcance. Actual maximum SBP following intubation was significantly.

- g‘i)ghei- in the control and esmolol 100 hicg/kg/min groups, than in the esmolol

and 300 mcg/kg/min groups, suggesting the blunting effect of esmolol at
the 200 and 300 mcg/kg/min dose levels (see Table 9 and 13).

C. Secondary Variables

No slgnificant 'differences were detected between study groups for the
variables DBP and MAP with respect to maximum changes from baseline or on
actual maximal values.

D. RPP

RPP alone among the efficacy variables exhibited a statistically significant
difference between the four study groups with respect to maximum change from
baseline foHowing intubation. See Tables 12 and 13.

E. Clinically Significant Increases in Heart Rate and Blood Pressure

Since adverse effects due to the fmbalance between myocardial oxygen demand vs -

supply in patients with coronary artery disease will be related to the maximum
values of heart rate and blood pressure ocbtained by particular patients
following <ntubation, the sponsor tabulated the number of patients in the
three esmolol dosage groups and one co~*~ol group in terms of increases in
heart rate and blood pressure that woulu be considered clinically significant
in this patient population. For the purposes of this analysis, systolic blood
pressure greater than 180 mm Hg and heart rate greater than 100 bpm were
selected as the significant levels. In summary the number of patients
exhibiting elevations of heart rate and/or systolic blood pressure was lower
in all of the esmolol groups than in the control groups.
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F. VYariables Possibly Related to Efficacy

Since the effects of intubation on heart rate and blood pressure are generally
belfeved to be adrenergically mediated, plasma catecholamine (norepinephrine,
epinephrine) levels were measured in an attempt to correlate these levels with
the fntubation induced changes and following the administration of esmolol.
This data is presented in Figures 6 and 7 and Tabls 19.
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Figure 7

Epinephrine Levels, by Dosage Group
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Although the sponsor interprets the data to suggest that the levels of
norepinephrine increased after the stimulus of intubation, careful analysis of
this data however does not really support this conclusfon. Rather {t appears
that for rorepinephrine, there were not significant changes from baseline
excegt for the esmolol 200 group. However, for epinephrine, all groups
exhibited significant change from baseline including the post intubation
period. For both norepinephrine and epinephrine there were no signfffcant

di fferences between the groups. Thus it is difficult to interpret whether
esaolol had any effect on circulating levels of catecholamines (epinephrine)
since Tevels of epinephrine were already depressed prior to the esmolol
infusion (post induction). It 1s not clear what effect methodological
problems mig:t have had on the results obtained. Neverthsiess, because of the
scatter 1n the data especially for the esmolol 200 mg/kg/min gruup, it is .
probably not possible to make any definitive conclusior from this dati. Thus,
the sponsor's contention that the administration of esiolol attenuated the
intubation fnduced heart rate and blood pressure response only without
effecting norepinephrine levels is not clear from the data.

Safety Results

“Only one-adverse effect was ieported by the investi gétdr .'(ny'potens'lon ’

exhibfted by one patient). This occurred prior to the initiation of the
esmolol infusfon and was treated with phenylephrine. In summary, although a
clear dose response relationship between dose of esmolol and the effect on

intubation induced changes in hemodynamics was not seen, a dose response trend
was observed with respect to heart rate and biood ressur'a_m“mf%tg'?ﬁi“
dose of esmolol appe'a'r-eE d to more effect than the Tower two doses. Basea on
the data obtained on circulating levels of catecholamines, it is not possible

to make any definitive conclusions regarding their relationship to the
efficacy of esmolol and the hemodynamic changes observed.

Addendum to 8052-82-21

The sponsor indicates that after the stimulus of intubation all four groups
exhibited am elevation of the norepinephrine levels. However, if one uses the
prestudy baseline perfod for a comparison, rather than the preintubation
period there is no significant change in the plasma norepinephrine levels.
However,”the data can be interpreted to indicate that esmolol while
at“cnuating the intubation induced heart rate and blood pressure response,
does not appear to effect significantly norepinephrine levels.

Study 8052-83-44
Study Objective

To compare four treatment groups: esmolol 100, 200, and 300 and placebo with
respect to the effect on increases observed in heart rate and systolic biood
pressure following the stimulus of endotracheal intubation and safety in
patfents anesthetized with thiopental. A secondary objective was to compare
the plasma catecholamines and esmolol levels between the groups and assess
their relationship to heart rate.
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Study Design and Number of Patients

This was a nonrandomized, open label study in noncardiac surgery patients.
Forty ail patients entered the study and of these patients, 35 were classified
as efficacy patients; placebo group n=7, esmolo) 100 n=8, esmolol 200 n=9,
esmolol 300 n~11. Analysis of the effect of esmolol on heart rate and blcad
pressure was restricted to the 35 "efficacy patients.”

Treatment Plan and Test Parameters for Safety and/or Efficacy
The study consisted of 4 perfods: a prestudy evaluation period, a 5-minute

preinfusion baseline period, a 10 minute study drug infusion perfod, and 30 ~

minute post infusion (followup). The patients were assigned to one of t! .-
study treatment groups in a nonrandom manner. The dosage schedules in these

groups were as follows.

Trestaent Groups

N ace rev oc revibloc rev [-T4
sime in . (DSW) . 200 - - - 200 - -300. .-
ninutes ml/kg/hr meg/kg/min  meg/kg/min meg/kg/min

3 1.0 500 500* snQe

2 1.0 100 500+ 550+

3 1.0 100 00 1113

4 1.0 100 200 X0

s 1.0 100 200 b

'3 1.0 100 200 300

7 1.0 100 200 300

8 1.0 100 200 300

9 2.0 100 200 300

10 1.0 100 200 300

*Loading dose to rapidly achieve steady stite
hlood level.

-

Anesthesia was induced with thiopental (3-4 mg/kg IV) at minute four of the
esmolol Yhfusfon.

Heart rate and blood pressure were measured at periodic intervals for all
tients throughout the study. In addition, plasma catecholamine levels and
Tood levels of esmolol were also determined.

Study Results

The major findings are sumarized in Table 6 (heart rate), 7 (systolic blood
pressure) and 10 (rate pressure product).
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A. Heart Rate

The three esmolol dosage groups (100, 200 and 300 mcg/kg/min) exhibited
smaller mean increases in heart rate after intubation when compared to tae
placebo group (see Table 6). The net mean change (23 vs (11 at 100) in the
esmolol 200 mcg/kg/min groups deviates from the expected duse response
effect. Hence, HR does not order re increasing doses of esmolol,

B. Systolic Blood Pressure

In the esmolol 200 and 300 mcg/kg/min dosage groups, a significant decrease
after intubation, of the increase in systolic blood pressure was seen in
comparison to the placebo group (see Table 7). The systolic blood pressure in
the esmolol 300 mcg/kg/min group showed a mean fncrease of 28 vs (19 at 200)
which again deviates from the expected dose response effect. Hence SBP
doesn't order re increasing doses of esmolol.
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The rate pressure product (which the sponsor claims 1s an indicator of
myocardial oxygen consumption) showed a greater increase {n the placebo group
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C. Rate Pressure Praduct
4 increasing doses of esmolo

than in the 3 esmolol grou?s (see Table 10). However, RPP doesn't order re

D. Following intubatfon a significantly greater number of patients in the
placebo group demonstrated heart rates greater than 100 bpm and systolic blood
pressure greater than 180 mm Hg compared to the esmolol -groups.

E. Increases fn catecholamines were observed as a result of endotracheal
intubatfon in the placebo and three esmolol groups (see Table 25 for changes
in plasma norepinephrine from baseline). Hence, the increases in
catecholamines folliowing endotracheal intubation were unaffected by esmolol.
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Safety Results and S'mmary

Safety was assessed in all the patients entering the study esmolol n=30 and
placebo n=10. No adverse effects were reported in this study. In summary
the rank order of the described effect i.e., MR and SBP 1s lost implying
there is no clear effect of esmolol on these parameters.

Study 8062-83-45
Study Objective

To compare four treatment groups (placebo and esmolol 100, 200 and
300 mcg/kg/min) with respect to changes observed in HR and SBP following
endotracheal intubation in patients anesthetized with ketamine.

Study Design and Number of Patients

This was a nonrandomized, open label study in noncardfac surgical patients.
41 all patfents entered the study and of these 34 were classified as “"efficacy

_patients”: control group n=9; esmolol 100 n=8; esmolol 200 n=10, esmolol 300

n=7. Seven all patients were excluded from the analysis. Thus analysis of

efficacy patients was based on 34 patients whereas safety was based on the
data for all 41 patients.

Treatment Plan and Test Parameters for Safety and/or Efficacy

The study consisted of four perfods.

1. Prestudy evaluation period.
2. Preinfusion baseline period.

3. Study drug infusion period.
4, Post infusion (follow up) perfod.

The study drug dose was administered according to the same schedule as in
8052-83-44, ~

Anesthesia was fnduced at minute four of the infusfon with ketamine
(0.5-1.0“mg/kg 1V).

Heart rate and blood pressure measurements were obtained periodically for all
patients throughout the study. Similar to the other two studies, plasma
catecholamine levels and esmolol levels were also monitored.

Study Results

The overall findings are summarized in Table 6 (heart rate), Table 7 (systolic
blood pressure), Table 10 (rate pressure product) and Table 24 (plasma
catechol levels).
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A. Heart Rate

Esmolol treated patfents showed a significant blunting of the increase in
heart rate observed following endotracheal fntubation when compared to the
placebo treated patfents (see Table 6). Although not statistically
significant, there was a trend towards dose dependency with higher doses of
esmolo] resulting in lesser increases in heart rate.

B. Systolic Blood Pressure

No significant differences were observed in the maximum changes from baseline
during endotracheal intubation between different esmolol dosage groups for —
SBP. SBP did not order re increasing doses of esmolol (Table 7). .

C. The rate pressure product showed results similar to that for heart rate,
with greater increases in rate pressure product seen in the placebo group than
in the three esmolol groups. Moreover, the results for the RPP showed a
nonsignificant dose response trend (see Table 10).

D. Elevations in catecholamines were observed as a result of endotracheal

. intubation (see.Table Z4). However -because of large varfab{lity in-the data °
-only few of the changes were significant. There were no significant

differences between treatment groups for plasma norepinephrine, epinephrin.,
or the sum of the two (see Table 24). 1In addition there were no significant
differences between groups for the changes in these variables from
prefnductfon to postintubation.

E. There was also a significant correlation between the blood level of
esmolol and the blunting of the heart rate {ncreases observed during
endotracheal intubation. Esmolol reached steady state levels at four minutes
after the inftfation of the infusion.

Safety Results

Safety was assessed in all the patients entering the study. One patient
treated with esmolol (300 mcg/kg/min) developed an adverse effect. This
patient exhibited bradycardia (heart rate of around 40 bpm) 3 minutes after
the infusfon was discontinued and hypotension (80/40 mm Hg) 13 minutes after
discontinuing esmolol. In summary, although a clear dose response
relationship between the dose of esmolol and the effect on intubation induced
changes in hemodynamics was not seen, a dose response trend was observed with
respect to heart rate. However, the rank order response of SBP was lost
suggesting that esmolol had no effect’ on this parameter.

Conclusion

In conclusion, al) four studies were probably too small to establish a
statistically significant dose response relationship. A positive trend was
noted in the SVT study in that the largest dosage given (300 mcg/kg/min)
appeared to be most effective. However, no clear cut effect or dose related
trend was demonstrated in two of the three perioperative studies. In
addition, in all studies the overall incidence of adverse effects was very
smail. Accordingly, the sponsor then selected the 300 mcg/kg/min dosage for
gltled;:ontroﬂed perioperative clinical studies, see Controlled Clinical
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Addendum to the Clinical Pharmacology (Section I)

The following materfal (appendices 1C, 1D, 1E) represents new or revised
pharmacokinetic (PK) and pharmacodynamic (PD) data submitted by the sponsor at

the est of the FDA. Init{al review of the original NDA submission
{dentified deficiencies eand/or problems 1n the Clinical Pharm data base.

Since much of this information cuts across several related studies and agpears
to be generally applicable to the basic PK model and PD profile previously
described in the initial medical review, this new information will be
discussed and analyzed as & whole {n this addendum.

Issue #1: antitation 1imits (analytical sensitivity) of esmolol and acid

metabolite assays. e table below
esmolol (e.g. ? ng;ml in 8052-81-01 to ‘o ng/ml in 8052-82-07). In the
majority of studies, the 1imit of detection was @@ ng/mlL.

S\

vides the range of detection for

d

S .




F‘-‘-\btﬁ““.bu S,

u

- a .

Page 89

S\

Notes: Al] Brevidlos assays dome t; RFLC-UV ualess soted ® GC-IS o2

e GO-ECD.

All ASL~8123 assays dons by EPLC-UV.
Details of asssy yracedures smpbe found is Volumme 3.11

of tiis submission.
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Qusatitatioa Linits of Breviblos asd Netabolite Bloed Assays

Stndx Nupbeg Brasibips, ag/sl
sos3-s1-08 2.s¢
8053-81-02 so
8052-81-03 100
$052-82-07 100ee
$052-62-09 2800
052-22-10 0
$052-82-12 30

. s0s2-83-13 - - " s0.-
2052-82-14-02 so
$052-83-15 23
t0s2-82-21 50
2052-43-28 s0
2052-83-27-06 so
£052-33-38 50
8052-33-19 s0
80332343 s0
J033-83-44 s0
80528343 so
8052-34-50 ’ 50
$052-84-58 50
$053-64-61 2s
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Issue #2: Linearity of the terminal elimination half-life of esmolol and
ASL-8123. .

The overall {mpressfon of the data (Studies 01, 02, 03, 09) providing

(a) individual subject g’lots and (b) mean plots (for Study 09) re log blood
conc vs time for esmolol fs that the elimination phase {s consisten
“pseudo” Tirst order kinetics (see appendix IC). Clearly one doesn't find the
classic "1inear” pattern which is the sine quo non of a true first order
reaction. This contrasts with the same plots for the acid metabolite
(ASL-8123) which does show a true 1inear pattern (see the two figures below
for this comparison).

~ BREVIBLOC DO PROPURTIONALITY STUDY (®) i
. MEAN OF 8 SUBJECTS o
f DR o soomeaorm | i
Q’,O\ Po) @ 200 MCG/KG/MIN
§ " 2. No-00 V 150 MCG/GAM
= ] qelete % %\\ B 100 oG/ AN
g ' ) D 50 MCG/XGAMN
o . VA oot
. °
z Jp\ D,F"D\D‘ - x\.‘a
S o Q CI%: v,
3 "
(& ] - \ - . V.v'v
%‘Q- ] .s %
s o ] ‘.
@ INFUSION PERIOD ELIMINATION PERIOD
0.01 T T T L} T [ Sma paams 1 ™ 4 T L] T ] T et Y T 0
© ~N < onNaO X o n e 1) b3 ] q
HOURS MINUTES
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n BREVIBLOC DOFt PROPORTIONALITY STUDY

MEAN OF 8 SUBJECTS © i
250 !
; O 300 MO/ .
3 | o0 o%) ® 200 MeGATAMN .
§ 100 I N V 150 Moa/EAm
s ] o et % W 00McoAGMN |
- 1 ."v/ \. D so XG/MIN_
e [ " um g, ® %
= YR & AN
@ f!/" | .0 " CeNv i\
z Jm’ T R I N
g 104 I. D/D 28 A N
§ ] ﬁ/ o o= \o\\?
L |
BN BN
o H )
2 1 j b .\
2, ' & INFUSION PERIOD ELIMINATION PERIOD n
6 L g ; L ; ) ; é 5 é _6'- 1] : RS ; ¥ é 1] ; L) é
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Since enzymatic metabolism per se doesn't preclude 1inear kinetics, the data
could sugport the idea that (a) the concentration of the enzyme (nonspecific
esterase) s not the crucfal factor here and (b) the rate of metabolism is
dependent on the concentration of esmolol, 1.e., "pseudo® first order reaction.

Issue #3: Dose-response relationship (Studies 43 and 58) of inhibitisa of

isoproterenol induced tachycardia. %ﬁ'e' new data piots (percent beta blockade
Vs Eog {dose, time and blood Tevels of esmolol) tend to supgort the analysis
provided Tn the body of the medical review (see Appendix 1D). However, Some
resolution to the problem fs provided in the figure below which compares the
dose respunse in SVT (clinfcal efficacy trials) to the percent inhibition of

tachycardia (phermacodynamic beta blockade studies).
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Relationship Between Percent inhibition
of ol Hear? Rate Response

Dose of Bravibloc Scale) .
Compared to SVT otmdl Pug::.u %‘\d Response
Wiloms 8052~-84-88
Schnells 8052+-§1-02

100-
s
90

80+
754
70+

Percent Inhibition
g8

154 ) o SVT

104 - u Schnelle

$- ® Willioms

o 0 V0 ©0 200 250 300 400
Brevibloc (meg/kg/min)

The above data supports the fo)lowing:

(1) The 50-200 dose range {s at the lower end of the dose response curve and
at the 300 dose one has reached the plateau or maximum response.

(2) The clinical res?onse in the SVT (which showed a dose response effect)
reasonably well parallels the isoprotgrenoI inhibition curve.

(3) These data tend to reinforce each other.

{4) The sponsor's assertion is probably correct that exercise-induced
tachycardia 1s a clinically more relevant mode) [vs {soproterenol induced
tachycardial in comparing the potency and effects of cardioselective (esmolol)
and non-selected beta blockers {inderal) at the heart.

NE Issue #4: Methanol Blood Levels as a function of esmolo} dose and duration

Since the metabolism of esmolol yields methanol (a potentially toxic
metabolite) the safety of this compound needs to be carefully monitored (see
Appendix 1E). Review of this data supports the sponsor's contention that
methanol levels remain below toxic levels.
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BREV IBLOC® (esmolol hydrochloride)

DOSING REGIMEN DETERMINATION ;

Following the completion of Study No. 8052-81-02 In which varyling doses of
esmolo! were Infused Infravenously In eight subjects and the Dlood levels
dotermined, a computer modelIng system was developed to predict blood
levels based on varying Infusion regimens. Based on these data and with
subsequent analysis It was determined that the optimum dosing regimen would
require an Initlal loading dose followed by a malntalnence dose designed fo
rapldly produce the deslired steady state biood fevels.

" This regimen was then Incorporated in the subsequent shidjes desighed to

establ Ish the safety and efficacy of esmolol hydrochloride.

Following Is a report entitied, "Design of Dosing Regimen for Brevibloc
Ettlicacy," describing the kinetic information used and the computer
predicted blood ievel curves for the selected dosing regimens.
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V8 = 3.43 1/kg and Vc = 0.867

Purpose: To design a dosing regimen that will allow rapid
establishment of steady state blood concentrations and
vhen desired cause rapid transition from the steady
state blood concentration of one dose to the steady
state of the following dose.

It is desirable to have a dosing regimen that will, in
effect, either cause a staircase type pattern in blood and tissue
concentrations or one that will cause rapid transition to a
single level. Simple infusion of the various doses will require
too long for the tissues and blood to reach a steady state.
Because of the concentration of propylene glycol in-the early
formulation, bolus dosing was not considered at this tifme. -

The data from eight normal male subjects have been used to

. determine the armacokinetic parameters of esmolol following a

two hour infusion at 400 mcg/kg/min.(1) The blood values,
following similar dosing with either 50 or 150 mcg/kg/min, were
too low to allow meaningful pharmacokinetic analyses of the data.
The calculated parameters for esmolol be summarized as follows:

a = 2,03 min, 8 =,g.035tn1n'1. T1/2._8
golg mi.n' klo' & 0.31°'m1n-1' kl = 00038 min- r k 1 = 0.101 min-

I}kg. Total clearance averaged 285
ml/kg/min and steady state blood concentrations averaged 1.59
meg/ml after two hours of infusions of esmolol at 400 mcg/kg/min.
The equation for blood concentrations using an infusion and
assuming: a) primary metabolism via hydrolysis of the ester, to
the extent of 90% or more; b) a two compartment model; and c¢)
linear kinetics of distribution and elimination can be described
by an established model(l,2) as follows:

(k21-0)(1-e%T) _ . ko (8~k21) (1-efT)
e T 4
Ve & (a-B) Ve B (a-B)

This equation describes the time course of drug in the blood
during infusion and after cessation of infusion. While infusion
is continuing, T=t and varies with time. When infusion ceases, T
becomes a constant corresponding to the time infusion was
stopped. In this eguation, k23 is the rate constant going from
the peripheral compartment to the central compartment. Since
ax 8 =kjgx k21, the equation above can be rewritten as:

ce ko (B-k10) (1-e%T) ot

Ve k10 (a-8) To-8)

Using these equations and the calculated values for a, 8, V.
and k1o given above, the plasma concentrations, at any given time
during or following infusion, can be calculated. Summing these
concentrations for several different infusions for each time
ggiut. gives us a model to approximate the plasma profile with

me.

. a = 0.364 min”}, T1/2:

C = ko e—BT

- 8T
R (k1g—2a){1-e®") Q-Bt
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These equations have been incorporated into a basic computer
rogram 80 that multiple analysis of different rates and times of
nfusions can be summed. The £foliowing £figures show the

predicted blood concentration profiles for dosing regimes with
and without a short loading dose prior to the maintenance dose
expected co be used in clinical trials. Figure 1 shows the doses
given for a fifteen minute period each progressing in 50
meg/kg/min  increments from 50 to 300 mecg/kg/min. Table 1 shows
the percent of steady state achieved after. 5 minutes with and
without the 1loading dose at each level. As can be seen, a five
minute interval is sufficient to establish near stgady state

conditions with the loading dose. Some studies may have a longer.

or shorter maintenance period than the 15 minute period shown but
the same general pattern will be observed. Figure 2 depicts the
simulated plasma concentration versus time profiles of esmolol
using a dosing regime in which some doses are not tested. Thus a
longer loading dose is required to make the rapid transition to
the next higher steady state level. Again, it is demonstrated
that a proper dosing regimen involving a loading dose, followed
by a given dose, can produce desirable blood levels. Also shown
are the 1lover predicted levels that would result if no loading
doses "were given. ' '

Figure 3 depicts the regime used to make a single rapid
transition to the steady state of 3 doses (100, 200 and 300
mcg/kg/min). Here again the duration of the loading dose must be
adjusted in accordance with the desired steady state level and
the absence of the loading dose results in a prolonged time to
achieve steady state. Numerous such schemas can be predicted for
individual situations but these figures are representation of
regimens used in clinical studies.

Table 1

Comparison of Dosing Regimens After Five Minutes
of Constant Infusion

Predicted Bloed Level at S min
Steady State o
Infusion Rate Blood Level With The Without The
meg/kg/min meg/mL Loading Dose2rP Loading DoseP
~50 0.186 0.253 (136)  0.138 (74.2)
100 0.372 0.435 (117) 0.305 (82.0)
150 0.558 0.605 (108) 0.480 (86.0)
200 0.744 0.773 (104) 0.660 (88.7)

A 1loading dose of 500 mcg/kg/min was given during the
f£irst 1.0 minutes of infusion.

Values given in parentheses denote percent of steady
state value
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Appendix 1B - Key Hemodynamic Variables
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