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Medical Officer’s Consultation Review of NDA 19-922 DEC -5 1996

Ophthalmology
NDA 19-922 Review date: 12/3/96
Sponsor:
Drug: Fenoldopam

Pharmacologic Category: Post-synaptic dopamine-1 (DA-1) receptor agonist

Dosage Form and
Route of Administration: IV Solution

Consult Request:
Included are the two study reports

- What is the significance of the IOP changes?

- Are such pressure increases likely or potentially capable of causing
irreversible changes during infusion times of 24-48 hours?

- Will any premonitory symptoms be obvious prior to irreversible changes?

- Based on above, any labeling suggestions? i.e., 2nd line drug, tonometry
prior to infusion?

Study 1: Protocol 239

Investigation of the Effect of Fenoldopam and Placebo on Intraocular Pressure in Patients
with Elevated Intraocular Pressure (IOP)

Design: A randomized, double-masked, two period crossover study to compare the effects
of a constant intravenous infusion of fenoldopam and placebo. 12 subjects with
primary open angle glaucoma or intraocular hypertension with elevated IOP of 21
to 30 were enrolled. IOP was measured by pneumotonometry, other outcome
measures included macular blood flow by blue field examination, visual field
examination by automated perimetry and aqueous outflow facility measured by
tonography and fluorophotometry. -Patients would be terminated if IOP increased
above 35 mmHg. Study medications were titrated to the highest tolerated of four
dose levels (up to 0.5ug/kg/min) during a maximum infusion duration of 210
minutes on each of two study days.
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'Reviewer’s Comments: .
The study design has some problematic aspects. Pneumotonometry is not the most
accurate measure of IOP. While it is a measure of IOP, the variability is greater (and
the numerical values usually higher) than applanation tonometry. This is likely to make
it more difficult to detect a difference between groups even if a difference exists. In
addition, tonography may have an effect on IOP measurements.

There are currently no good methods to measure macular blood flow and the duration of
the trial is too short to expect to see any visual field changes.
Results:

Thirteen subjects were enrolled. One subject was withdrawn on the first study day during
placebo infusion following a corneal abrasion related to the tonography procedure.

Infusions were terminated in 5 subjects during dosing of fenoldopam and 1 subject during
dosing of placebo because supine IOP rose to greater than 35 mmHg.

Mean IOP : Fenoldopam Placebo
Baseline 29.2 284
15 min 29.5 27.7
35 min 30.5 27.8
55 min 32.3 27.8
75 min 33.5 28.0
90 min 33.8 27.8
105 min 33.8 28.6
150 min 34.3 29.9
180 min 33.6 29.8
210 min 31.9 29.1
225 min 315 29.6
. 240 min 29.4 29.0
270 min 26.6 274
330 min 25.1 26.5

Reviewer’s Comments: Assuming this trial was conducted during the day, IOP
measurements would be expected to decrease during the study.
Infusion of saline, could cause slight increases in IOP.

The IOP measurements identified in this study represent a clear
increase in the fenoldopam group compared to an expected baseline
and compared to placebo.



Visual Field:

Change from Baseline Fenoldopam Placebo
Mean Sensitivity -28 . -1.12
Mean Defect 0.33 1.12
Reviewer’s Comments: These changes are not meaningful, however the duration between

tests is not adequate to expect any changes.

Blue Field Exam

Change from Baseline Fenoldopam Placebo
Velocity -0.07 ' 0.02
Density 13.0 -11.4

Reviewer’s Comments: No significant changes.

Tonography Fenoldopam . Placebo

Change in Outflow 0.07 0.15 .

Reviewer’s Comments: No significant changes.

Fluorophotometry Fenoldopam Placebo
~ Aqueous flow 0.19 0.24

Reviewer’s Comments: No significant changes.



Study 2: Protocol 088

A Double-Masked, Placebo Controlled Crossover Study of the Effect of Intravenous
Fenoldopam on Intraocular Pressure

Design: Randomized, double-masked, four period crossover study to compare. the effects
of a 2-hour intravenous infusion of fenoldopam. 13 healthy volunteers were
enrolled. IOP was measured by a Perkins hand-held tonometer. Other outcome
measures included tonography by Schiotz tonometer with a weighted plunger.
Study medications included three dose levels (up to 1ug/kg/min).

Results:

10P
Thirteen subjects were enrolled. One subject was withdrawn on the first study day prior
to receiving medication because he was unable to tolerate the tonometric examination.

Minutes of Infusion End of Infusion
0 40 80 120 150 180
0.0 pg/kg/min 132 121 122 109 116 118
0.2 pg/kg/min 128 147 142 134 114 108 .
0.5 pg/kg/min 128 155 157 144 12 11
1.0 pg/kg/min 13 169 172 148 117 114
[see attached graph]
Aqueous Outflow .
Baseline Final
P, C P, C
0.0 pg/kg/min 13.6 .27 - 125 30
0.2 pg/kg/min 141 .28 146 .21
0.5 pg/kg/min 139 .24 ' 163 .18
1.0 pg/kg/min 136 .27 174 .20
P, Estimated steady state intraocular pressure (mmHg)

C Facility of aqueous outflow (ul/min/mmHg)
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Reviewer’s Comments: The IOP measurements identified in this study represent a clear

increase in the fenoldopam group compared to placebo. The
outflow facility appears to be decreased in these patients.

The amount of 10P increase exceeds the normal diurnal variation
which occurs with IOP.

Summary:

1.

It is not unexpected that a drug product which activates dopamine, (DA,) receptors would
cause an increase in intraocular pressure (IOP).

A clear dose response has been observed in patients treated with fenoldopam with respect
to elevations in intraocular pressure. Individual IOP elevations were generally on the
order of 2-8 mmHg, although occasionally were in the 10-12 mmHg range.

Mean IOP elevations of 4-6 mmHg may be clinically significant if the IOP remains
elevated over a period of years. There is no evidence in the published literature which
would support a safety problem in non-glaucoma patients with single day IOP elevations
of up to 10 mmHg. Elevations of IOP at the level reported in these papers for less than
a week’s duration are highly unlikely to cause any permanent changes in normal
individuals.

Elevations in IOP of the type noted in these studies may cause small permanent changes
in the visual function of a subset of patients with glaucoma and ocular hypertension.

The IOP diurnal variation in normal individuals is usually much less than 5 mmHg
(usually less than 3 mmHg). The IOP diurnal variation in glaucoma patients is often
higher than normal individuals and may exceed 5 mmHg.

In the absence of IOP measurements (tonometry) on individual subjects, elevations in
intraocular pressure are not usually detectable by a patient. The lack of reported events
related to elevated intraocular pressure is no assurance that elevations have not occurred.
The accurate measure of IOP requires an applanation tonometer. Accurate tonometers
which are capable of measuring IOP in supine patients are not commonly available. ‘The
use of these tonometers usually requires an ophthalmologist or a technician trained in
measuring IOP.

Demographic information including "iris color" and "family history of glaucoma” do not
appear to have been collected and should have been.
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Ophthalmology Consultant Recommendations:

1. The labeling of the product should include statements in the WARNINGS section which
limit the use of this product in patients with a history of glaucoma or ocular hypertension,
particularly those patients with visual field defects.

2. The labeling of the product should include statements which identify the drug products
potential to elevate intraocular pressure generally in the range of 2-8 mmHg.

3. It is not practical and probably unnecessary to measure IOP in a clinical (non-study)
setting prior to administration of the drug product. With the exception of extended use
(i.e., greater than 1 week), it is probably unnecessary to monitor these patients (except
those with ocular hypertension or glaucoma). If extended continuous therapy is
anticipated, monitoring every 7-14 days is recommended.

APPEARS THIS WAY
ON DRIGINAL

Y[ (A o

Wiley A. Chambers, M.D.

cc: NDA 19-922
HFD-550/Consult File
HFD-550/Chambers
APPEARS THIS waY
ON ORIGINAL
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Medical Officer’s Consultation of NDA 19-922

Ophthalmology

NDA 19-922 Submission date: 9/ 5/90
Consult Consult request date: 10/ 1/90

Review date: 10/ 2/90
Sponsor:
Drug: Corlopam (fenoldopam mesylate) Infusion
Requested: Review of amendment.
Submitted: Published reports regarding increases in intraocular pressure (IOP)

during fenoldopam mesylate infusion which occurred in a small

number of normal volunteers and patients. The sponsor’s submitted

information has been summarized below.

1. Four published reports are enclosed. In both normal subjects and hypertensive
patients, intraocular pressure was reported to rise an average of 3 and 4 mmHg,
respectively. The normal diurnal variation of the parameter is 5 mmHg.

2. To date, no specific events related to elevated intraocular pressure have been
" reported in trials of intravenous fenoldopam. In 320 patients with severe
hypertension enrolled in the intravenous fenoldopam trials, a total of two events of

visual disturbances, on therapy, were noted.
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Although intraocular pressure has only been studied in a small number of patients,
the sponsor feels that a mild rise in IOP may occur in hypertensive patients
receiving fenoldopam infusion. They also feel it unlikely that a rise of only 4
mmHg will be of significance to the majority of patients receiving fenoldopam.
The following steps have been or will be taken by the sponsor:

a. The sponsor has obtained the opinion of outside glaucoma expert.

i. The sponsor’s consultant has reviewed the articles and does not
consider the IOP elevation associated with the use of
fenoldopam infusion to be clinically significant because of the
small magnitude of the increase and the short duration of the
elevation.

ii. The consultant has recommended that until further study of
IOP elevation is undertaken, patients with a history of glaucoma
be excluded from clinical trials due to the unknown risk for that
patient population.

b. The ongoing protocols have been amended to exclude patients with a history
of glaucoma.

c. The sponsor is working their consultant to design trials to appropriately
study the change in intraocular pressure.

edical dati

1. The cases cited are from published reports. It is unknown how many

additional cases have been reported to the respective regulatory agencies. -

An update of safety reports should be requested.

2. The sponsor should be requested to obtain IOP measurements in al] patients
in all studies.
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Ophthalmology Consultant’s Comments:

1

It is not unexpected that a drug product which activates dopamine, (DA,) receptors
would cause an increase in Intraocular Pressure (IOP).

The sponsor reports the increases in IOP as average rises in IOP (4 mmHg). It would
be more appropriate to also report the range of increases. In the published papers, it
appears that IOP increases were observed in almost all patients examined (2-6 mmHg).
There may be genetic factors which influence the amount of IOP elevation.

Mean IOP elevations of 4-6 mmHg may be clinically significant if the IOP remains
elevated over a period of years. There is no evidence in the published literature which
would support a safety problem in non-glaucoma patients with single day IOP elevations
of up 1o 10 mmHg. Elevations of IOP at the level reported in these papers for less
than a week’s duration are highly unlikely to cause any permanent changes.

The IOP diurnal variation in normal individuals is usually much less than § mmHg
(usually less than 3 mmkKg). The IOP diurnal variation in glaucoma patients is often
higher than normal individuals and may exceed 5 mmHg.

I agree with the sponsor’s consultant that the studies performed in normals cannot be
used to predict the effect in patients with glaucoma. The studies also cannot be used
to predict the effect in patients with ocular hypertension. Until patients with ocular
hypertension and patients with glaucoma are specifically studied, they probably should
be excluded from the current protocols.

In the absence of IOP measurements (tonometry) on individual subjects, elevations in
ocular pressure are not usually detectable by a patient until optic nerve damage has
occurred. The lack of reported events related to elevated intraocular pressure is no
assurance that elevations have not occurred.

The accurate measure of IOP requires an applanation tonometer. Accurate tonometers
which are capable of measuring IOP in supine patients are not commonly available.
The use of these tonometers usually requires an ophthalmologist or a technician trained
in measuring IOP. Ideally, it would be desirable to measure the IOP in all patients -
currently enrolled in all clinical protocols. As a practical matter, the inclusion of IOP
measurements in all studies may not be possible.

It would also be advantageous to have the sponsor conduct studies which specifically
examine these IOP elevations. In such studies, demographic information including "iris
color" and "family history of glaucoma" should be collected.



Ophthalmol onsultant Medical Office endations:

1 Ongoing protocols should exclude patients with ocular hypertension or glaucoma. -

2. " The sponsor should conduct clinical trials to more completely study the IOP
elevation potential of fenoldopam mesylate.
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Wiley A. Chambers, M.D.

cc:  NDA 19-922

HFD-110
HFD-111/Roeder
HFD-110/Graham
HFD-520/Chambers
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DIVISION OF CARDIO-RENAL DRUG PRODUCTS
MEDICAL OFFICER'S REVIEW

MDA Mumber: 19-922

Drug Name: Fenoldcpan

Sponsor:

sulmission Date: rdmm'.y 10, 1992

Sulmission Type: cl.inic;l

Date of Receipt: !ﬁruuy 18, 1992

Review Caplets: February 26, 1992

Contant: Clinical report protocol D 101

Background: - Additional clinical protocol to evaluate efficacy of
. fencldcpan in patients with severe hypertensicn.

Review: The sutmision was reviewed. () vas ocmpared to

Reccamendations: 1 Fencldopan appears to reduce IBP to the same extent

period. All these factors complicate interpretation of data
and there is a possibility of bias in interpretation of cpen
daa

as does SN in severe hypertensives. However, due
ummmo{maumt

antihypertensive agents and investigator
interpretation, :I.t is difficult to evaluats F's
actual effect

2 It is gifficult to ascertain the duration of

: effect, as additional agents were added

3 Subgroup analyses should be performed, as stated in
overall summary

no-m/mm File

WD~110/C80
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A MULTTNATIOMAL, MULTICEMTER, OPEM IABEL

N OF IV “CORIOPAM"

Design:

Open label, randcmised, Gose-titration trial in severe hypertansives (Dep >
120 mm Hg), requiring immediate parenteral treatment. Patients received
either fenoldopam (F) or sodium nitroprusside (sN) IV.

Prior to initiation of treatment, eligible patients had all their
mwmﬁmmwmmmm.
They were then randcmized to continous infusion of F or SN on a 1:1 besis.
mintmimmistdotm\p-titntimphautomchpmtocol
specified DP reductions. This was followed by 6-18 hour maintenance, 2
hour down-titration and 48 hour post-infusion phases. Maximm duration of
infusion was not to exceed 24 hours.

Initiudoaumo.llcq/xg/nin(r)ao.sw.n(m. [Nots, that
nmum,mwummummmuww] These

initiddoa-mw—titratdtommtodtm:<mmn;,it
initialmmno-lso-w,orbyatlmtcomnqifiniﬁnmnl
"150'-170nng,or1-ao£amicnifthoinv-stigato:wth¢
further reduction would be unsafe. After achieving the required reductionm,
dosingmkqtmtnttorﬁntaomamm.
mm,mmwuwmmdunmuwmnm
mtiontorwtonhamnim&-ing. Infusion rate was then
down~-titrated over 2 hours. Antihypertensive agents could be added at

necessary. All vital signs were mesasured at regular intervals " Based

reductions in DBP, thjudgdthshﬂyudiaﬁma;m,
. partial successful or treatment failure.

Demography _

A total of 183 patients (96 males and 87 famales, age range 22 to 80 years)
mmmlldndnﬁdndto!(”)orﬂ(!:).bmgnphium
similar in both groups.

Conoomi tant Medjcations

mwm,mmmmmnmmw
parantarally (20-40 mj) at least cne hour apart. Othar diuretics or |
memtp@tumw-ﬁmumum
2 and follow yp phases. In ¥
TP 51/90 (57%) received antihypertensives compared to 57/93 (61%) sM
b

|
;
:
E
i
!
E



There were 153 (75 ¥ and 78 8N) acospted for efficacy evaluation. Baseline
characteristics were similar. Both groups produced *high overall success
rates" in reducing DBP; P had 99% success rats and BN 91%. The differences
wers not statistically significantly different. Both drugs "produced rapid
and ccmparable lowering of diastolic blood pressure during uptitration
vhich was dose related."” Time to complete wptitration was similar (¥ 85

No deaths cocurred during study or follow up pericd. Withdrawals for
adverse events (AEs) were similar, (F 11% and 8N 13%). On~therapy events
mns&rmmmpﬁm,muampn—wm,
it was 31% ¥ and 31% 8N. Most AEs were associated with cardiovascular
systam (flushing, hypotension and decreased blood pressure). Most frequent

on-therapy AE was headache. The mmber of severs events were 5 ¥ and 4 £N.

'Mmmmmywdtmhlmmmfu
either group. More ¥ patients (S5) bad low serum potassium than 8N (1).
There were no clinically important BOG changes with either growp.

Conclusions

Sponsor concludes that ¥ was as effective as 8N in reducing DEP in severely
Wﬁpﬁm:qdﬂmi—dimmmﬂmmiw
therapy. Safety profiles are also similar.




MEDXCAL REFORT
Ajective -

mmum@.mmmm«eya:ntnu@-mm
sodium nitroprusside (8N) hm:ﬂ.nqbloodmhpﬁmﬂth

severe hypertension requiring immediate parenteral treatment. Safety was
to be evaluated and ccxpared during infusion period and for 48 hours
post-infusion.
!

The study was conducted in 24 centers in S countries. A list of
investigators is attached.

Dates of Study
Date of initiation 12 Decamber 1988
Date of completion 2 Jamuary 1990
Date of report October 1991
Design

Open label, miltinational, milticenter, mmofotﬁaq
and safety of ¥ and BN.

~ Patient Selection

1 Men and wcmen, ages 21-80 years with severe hypertansion (DBP 120 mm Hg

or more) requiring immediate hlood pressure reduction with parenteral
mumo:m

Exclusion

Pregnant or lactating patients
DBP < 120 =m Hy
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1 Dp-titration (Phase 1): DEP was to be reduced to < 110 mm Hg if initial
DEP was 120-150 mm HJ, or by at least 40 mm Hg if initial DBP was > 150
m Hg, ammmmitmmmwm
acute reduction may be unsafe for the patient. This period was 4-16

bours duraticn.

2 Maintenance period (Phase 2): When protocol specified reductioms in
DBP had besn achieved, infusion was to be maintained for at least 6
ummmtmtmnm;mnmunmumm
24 hours. n,mmuusom,mwm
nim,hﬁnimmhohtp-ﬂtntuumym.

3 Down-titration: This took place over 2 hours and infusicn was then
terminated. antihypertensives and/or concomitant medications oould be
given during down-titration.

Patients were evaluated for at least 48 hours post-infusion with follow wp
assessments at 7-10 days after study termination.

mﬁm.mmmummunmwdwin
. the emergency room or in XCU. All antihypertensives were withdrmsm before
initiation of treatment. Maximm infusion time permitted was 2¢ hours and
further infusion was not allowed.

Minqw—ﬂ&tﬂmm,rummqimmﬂlqedﬂdmmh
DEP ware cbtained. ﬁmdgnsmmmﬂmtuattcmym
in dose. DEP was not to fall below 95 mm Hy. If this oocurred, infusion
rate was to be decreased or terminated. Up-titration was not to exceed 16
- hours, to allow 6 hours maintenance and 2 hour down-titraticn.

When desired DBP was attained, infusion rate was maintained for 6 hours and
ﬁmmmmmm:o:mm»m,mu
minites for cne-and-a -half hours, then every 30 minutes for 4 hours, then

During post-infusion phase, patients could receive additional
Wmmmmuzahwmm«m. vital signs
recorded at 5, 10, 13, 20, 2S, 30, 45 and 60 minites, every hour for 3
hours, every 2 hours for 8 hours, then daily for 36 hours.



Efficacy Assessments -

Bfi was assessed by change in DBP during maintenance phase and by
i.uv:quaton' evaluation of response, classified as follows:

Treatment success: ndctcmm,thmm (i) reduction
in DBP to < 110 mm Hy, if initial DBP was 120~150 mm By, or reduction of at
least 40 ma Hg, if baseline DEP was > 150 mm Hg or (ii) less than these

Muuitthimdgttarthughtigmfotommm.

: m.mwumumwaumtmq
reduction in DEP had been cbtained, but less than that defined above.

Ireztment failure: This was reported if, within 16 hours of initiation of
mmm,m.mmwum,mmmmm

Safety Monitoring

Lab tests were done at screening, Qﬂnqinhaimndputtmhnt.
wcm,mmﬁmmmmumm
during maintenance and post-treatment phase.

Protocol Amendments
Exclusion criteria

”mecmsmotmmm,umu
infusion, rather than within 12 hours; Significant surgical procedures
within previous 7 days.

Additional significant amendments were: (i) If DEP decreased below 95 mm
Hg, dose could be reduced thres times, at 10 mimite intervals; if DBP was
stiﬂhlw!Snﬂ;lthcthisﬁm,hMmmtﬁnﬂM(ﬂ)m
first 30 mimites of maintenance, no dose adjustment was allowed. After 30
m,mmuim-ao:m,umq. (1ii) During
. post~treatment, vital signs were recorded at 5, 10, 1S, 20, 25, 30, 45 and
wdmt.ndthnhumlymahammthnmzmmam.
(iv) Primary efficacy index was changed from difference between baseline
and hour 6 of maintenance to difference between baseline and the half-hour
motﬂm.mumsmmamqim. Hour
cne is also a secondary index.

variations from Protocol
The following were protocol variations:

a. Two presclamtic patients wers acoepted for efficacy
o mm:&mw arugs during up~titration and
_ C. Om® ve
m;mmmmmmm :



d. Two patients were iiifused for > 24 hours. One was excluded for another
violation
e. Maintenance was < 6 hours for 32 patients. Three had maintenace > 18

£. Vi
to

g. DBP < 95 mm Hg (with conditioms)

A total of 183 patients (96 males,

hours. MNone were excluded from anal
tal

87 females) were enrclled in 24 centers.

There ware 90 ¥ and 93 8N randomized. Damograhics were similar in both

groups. (From sponsor Table 1)

Demographic characteristics
_Fenoldopam _Nitroprusside

¥ales 47 52% 49 S3%
Fenales 43 48% - 44 4%
20-39 27 30% 26 28%
40-59 47 53% 47 S1%
60-80 . 15 16% 20 21%
> 80 b § 1% ] 0%

Mean age 46.9 £ 1.3 48.1 £ 1.2

_ _  Tange 22-80 22~74

Weight (mean, Xg) 80.7 £ 1.9 80.6 £ 2.4
Mmerican Indian 0 b B |
Black 5?7 63% 59 63%
Caucasian 33 3% 30 32%
Melanesian 0 1 1%
Oriental 0 2 2%

"motmum-uuaadmmmmm
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2-3% Holland, 10-9%




Dosing Distribution ™~

Suration of ¥ infusion ranged from 0.9 hours to 28.3 hours (mean 9.5,
median 9.2 hours). Majority (69%) received infusion for 6-12 hours.
duration for 84 0.5 to 30.7 hours (mean 9.3

from 6-12 hours. Appendix 6.1 (reference cited) gives the following
&

}%
;
}

mmbars:

: ) 4
Mean duration ' 9.28 9.19
Median 9.01 8.51
Minimam 0.55 0.33
Maximm ‘ 28.16 30.44

Maximm rates of infusion were 0.1 to 2.9 (average 0.61) P with 51% having
infusion rates 0.1 to 0.39; 21% 0.4 to 0.69 and 16% > 1.5. For 8N, the
maximm rates were 0.39 to 8.0 (average 1.81). Of these 25% were 0.5 to
0.99, 42% 1.5 to 3.49 and one patient had a rate > 7.5.

Camilative doses F ranged from 0.45 to 131.69 my (average 19.1); 36%
received 2.5 - 10 mg, 32% 10-30 mg. &N cumilative dose range was 1.49 to

423.97 mg, average 58.33 my. 44% received between 10 and 50 mg and 22% 50
to 100 mg. :

Of 183 enrolled, 153 ware evaluable for efficacy, 75 F and 78 SN. The
mmmmmmmmcmmmmo.
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ve ages were similar to overall
¥ and 133 mn Hg SN. In ¥ growp, there
The respective mmbers for 8N

ware 37 males and 38 females (F) and 42
m Hg.

Appendices 7.8A.1A., 7.68A.1B and 7 8A.3.

It

next Appendices in sequence, it was

taxt of the report to this point.

the
the

1

:

- 29
- 31
- 34
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78
71

- 30
- 30
- 32
- 29
=- 30
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75
66

Protocol - No

- 32
- 31
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74
64
46

73
72
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38
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- 30
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- 29
- 30
- 31

136

61
53
34

- 31
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in DBP vas not

% and
label

luca-mroo;:d-din'lor (93%) and
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is an open
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. 0.1 4 20% 0 o%
0.1 - 0.39 37  s3% 1 2s%
0.7 - 0.99 6 % -1 25%
1.0 - 1.39 1 1 o o%
> 1.39 2 k- 4 2 50%
Nitroprusside
~ € 0.8 7 Kid 0 0%
1.0 - 1.49 13 m ] 0*
1.5 - 3.49 24 3%% 1 50%
3.5 - 5.49 . S 7% 0 0%
> 5.49 3 4% 0 0%

achieved. This could, inreviewer's opinion, lead to bias in
terpretation). One (2%) F and 7 (9%) BN were detarmined to be
slures. This difference approached, but &id not reach statistical
significance. (To put everything in perspective, it must be remexzbdered
6 P were withdraam due to lack of efficacy ccmpared to 3 8N. If these
added to treatment failures, the mmbers would be.7 ¥ and 10 8N, not
mch different).

i
g |

Of 57 P with baseline DBP < 150 mm Hg, 55 (96%) achieved maintenance
control of < 110 zm Hg. Of 68 8N, 60 (88%) were controlled. Ten of eleven
P (91%) with DEP > 150 mm Hg at baseline were judged successes compared to
3/3 (100%) 8N. The partial successes had decreases in DBP of 28, 22, 40
and 3 xm Ky with P and 31 and 33 mm Hg with &N. This patient had,
apparantly, responded at end of wp~titration with 31 mm Hg reductionm,
classified as partial success, and then DBP increased by end of infusion.

This dose was one which adequately controlled DEP as per protocol
specifications. Majority of ¥ (37/70, 53%) who successfully responded were
maintained on 0.1-0.39 dose.
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——FYenoldopam = 8N
Dose N Baseline Decreass Dose N___ Baseline Decrease
0.1 168 137 9 0.50 214 133 12
0.2 102 137 p ¥ 0.78 20 138 22
0.5 23 138 20 2.0 4 - 140 26
0.7 i3 144 29 3.0 29 149 19
0.9 9 147 27 4.0 12 148 a3
1.0 n 1“ 3’ ...OQ......-.....0.0..............
Blood Pressure and Heart Rate During Maintenance

up-titration to end of maintenance. Mean decrease in DBEP at begimning of
maintenance was 29 mm Hg for both groups. Reductions in SEP were 33 mm Hg
F and 39 mm Hg 8N. : .

Time (Hr) b |

Baseline 75

Start Main. 66

0.5 73 - 30 73 - 31
_ L0 72 - 29 75 - 32

6.0 58 - 29 64 - 33

End 38 - 29 46 - 32

were similar for both grouwps, 33-ngrlhd39nn;
Changes in heart rats were S and 4 Ixm, respectively.

IR Hg) from half hour until end of 6 hour period. Heart rats increased by

F
|

Time | _E8EP —HR N_ SBP HR_
Baseline 75 212 7 78 210 (1
start Main 66 -33 5 71 -39 4
0.5 hr 73 - 36 7 73 - 44 6
\hr 72 - 6 74 - 45 s
» hrs 58 -39 3 64 -4 2
End 3s - 29 2 43 - 42 4




For infusion > 12 hours; sponsor states that DBP "contimued to remain below
baseline at levels camparable to that seen at one and six hour time points
for both fenoldcpem and nitroprusside™. For F, the cne and 6 hour
decreases were 29 mm Hg. However, in sponsor Table 10, the decrease for 12
hours is given as 45 mm Hg, with similar reduction for &N. Sponsor was
contacted, as it wvas difficult to identify the 9 P patients treated for >
12 hours. Sponsor has replied that their 12 hours is actually # 2 hours,
1...,mmum.mhorigimln,thhnhhdmhmtmuy
reader friendly, with Appendices and data not following sequentially,
resulting in time comsuming search for data).

Average Time to Maintenance

Average time to maintenance and average maintenance dose are summarized in
sponsor Table 11. Average time to maintenance was 1 hour 25 minutes (F)
and 1 hour 34 mimites SN. The respective doses at start and end of
maintenance were 0.38 and 0.41 P, and 1.61 and 1.67 8N.

rrqmyofmimmmmmmhighuinrm,mﬂo
frequency of dose decreases was higher for sN.




N Mean (¥) N Mean (8N)

Baseline 28 136 30 134

Down Titration

Start 27 107 30 105

1 Bour 28 101 2 107

2 Hour 24 " 95 .26 106

End ’ 24 96 30 105

The decreases in DEP were essentially the same, irrespective of the mmber
of antihypertensive agents used.

DEP During Post-Infusion Phase

The following Table sumnarizes DBP during -infusion phase, irrespecti:
ctadditimatothcmﬁhypctmﬁvuor::f e

DEP Post-Infusion Phase
Time N ) 4 N SN
Baseline 70 136 76 134
End Infusion 69 101 76 101
1 hour 66 104 73 106
' hours 56 107 68 106
‘4 hours 48 106 64 107
¢ hours 39 108 57 106
8 I'n.n."' 39 104 52 103
End 70 97 76 97

All patients (M = 183) who received at least cne dose of drug were
evaluated for safety; 90 ¥ and 93 8N.

There wers no deaths reported during the study.
Rithdrawal for ABs
m_(ut)rmn (13%) 8N were vithdrmwn due to ABs.
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DBP During Down-Titration -~ Patients Receiving Antihypertensives

' N Mean (F) N _Mean (8N)

Baseline 28 136 30 134

Down Titration

start 27 107 30 108

1 Hour 28 101 29 . 107

2 Bour 24 95 26 106

End 24 96 30 105

The decreases in DEP ware essentially the same, irrespective of the mmber

)

antihypertansive agents used.
Post

The following Table summarizes DEP during ~-infusion phase, irrespective
of addition of other antihypertensives or not.

E

[N W W N

DBP Fost-Infusion Phase
Time N_ 4 _N_ 8N
Baseline 70 136 76 134
End Infusion 69 101 76 101
hour 66 104 73 106
hours 56 107 68 106
hours 48 106 64 107
hours 39 108 57 106
hours 39 104 52 103
End 70 97 76 9?7

The most cammonly used antihypertensives were arteriolar smooth muscle -

relaxants, mdummom,nmw,mmmz

acting antiadrenergics, beta blockers and diuretics. _
EAFETY

All patients msm)mmdvd;tlmtaudouotdmgm
evaluated for safety; 950 F and 93 BN.

There were no deaths reported during the study.
Withdrawa]l for APs .
Ten (11%) F and 12 (13%) 8N were withdram due to AEs.

g s e 4
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The F related events were:

Protocol specified hypotension (DEP < 95 mm Hg)

Flushing, urinary retention, upset stomach, anxiety, bigeminy,
shortness of breath, projectile vamiting

Hypokalemia, leg crmmps, anxiety, hypotension

Tachycardia, headache, nausea/vemiting, inscamia, increased creatinine,

Gastrointestinal bleeding and hypotension

, vomiting, visual disturbances 13 wed
Flushing, headache, nausea and vomiting
Agitation and DBP < 95 mm Hg Yo ur !
Drop in blood pressure, nausea and parasthesia both ams .

Bvents were: L

' Oo-Therwpy Clinical Events

AEs were reported for 55.6% (50/90) ¥ and 52.7% (49/93) SN patients.
Events, by body system, are presented in the Table (from spomsor Table 19
and Appendix 8.1). ' .
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is presented in sponsor Tables 20 and 21.
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wst ccomon events were:
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A listing of aEs, by
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patients experienced their AEs at intervals » 1 to 6

(sponsor Tables 24 & 25).

pearcantage of
Beverity of Events

Severity of events are sumarized, by treatment and by phase balow.

Greatast
hours
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FENOLDOPAM

Number and Percentage of Patients with Most Common”
Clinical Events Grouped by Time to Onset
(Appendix 8.0) .

Table 24:

Time to Onset -
eeeeseece-On~The lapYy=~—cccvcaa cean-Post -The APy =~=m-

1st Hour >1 Hr-6 Hrs > Hrs lst 24 Hzs >1st Day
Clinical Event {n=90) (n=89) (n=78) (n=9%0) (n=90)

n (%) a (v) L] (%) a (v) a (%)
Headache 1 (1.1 € (6.7) 8 (10.3) 4 (4.4) 0
Nausea 3 (3.3) 3 (3.4 1 1.3 ] . 0
Deczeased .
Serum X* 0 S (5.6 2 (2.6) 1 (1.1) 0
Flushing 4 (4.4) 1 (1.1 0 -} 0
Hypoetension,
other -1 (1.1) 2 (2.2) 2 (2.6) 0 1 (1)
Nausea and _
Vomiting ] 4 (4.5) o ’ 1.1 (]
Extzasyastoles,
ventricular 0 3 (3.9 0 0 0
Decreased Blood
Pressure 0 "3 (3.4) 0 0 0
Vomiting 1 (1.1) 2 (2.2) ("] 1 (1.1)° 0
Insomnia o 2 (2.2) 1 (1.3 2 (2.2) 0
Cramp, limb 0 3 (3.4) ] 1.1 0
Tachycarzdia,
unspecified 1 (1.1) 1 (1.1 o (+] 0
Pain, genezal Q 2 (2.2) o ] 1 (1.1)
Dyspepsia 0 2 (2.2) -] o ]
Dizziness and )
Giddiness 1 (1.1) 1 (.1 0 0 0
Agitation 0 2 (2.2) 0 0 ]
Anxiety o 1 (1.1) i1 Q1.3 0 1.1
Upper Resp. : .
Disorder, other 1 {1.1) 1-(1.4) ] -] 1 (1.1)
Bypezhidrosis . o T2 (2.2) 0 0 o ’
~—Totalfeee 11 (12.2) 30 (33.7) 18 (23.1) 21 (23.3) 12 (13.3)

{pez iaterval)
® “Most Commen® is defined as any clinical eveat that cecurred 1a > 20 ef the patient
$ pepulatien.

Total may net oqual the eslumn sua becauss it ceprasencs a1} elinical ov'cuga per dm
mhu.u udlog one pacient may have > one svent.

000050
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TABLE 25: (

~
~
\
\

NITROPRUSSIDE

Number and Percentage of Patients with Most Common®

Clinical Events Gzouped by Time to Onset
{Appendix 8.0)

meemeses——=0n~Therapy—~==eece=

‘Time to Onset

===--Post-Therapy--~--

lst Hour >1 Hr-6 Hrs >6 Hrs lst 24 Hrs >1st Day
Clinical Event {n=93) {n=91) (n=79) (n=93) (n=93)

n (%) n (%) n (%) a (%) n (%)
Headache 3 {3.2) 7 (1.7 S {6.3) 7 (7.%) 3 (3.2)
Nausea 0 6 (6.6) 2 (2.5) 1 (1.1) 0
Hyperhidrosis 2 (2.2) 3 (3.3) 1 (1.3) 1 Q1.1) 0
Decreased Blood .
Pressuze 1 (1.1) 3 (3.3) 1 (1.3) 0 0
Bypotension,
other 1 (1.1) 3 (3.3 1 (1.3) 1 1.1 0
Dizziness and
Giddiness 1 (1.1 2 (2.2) 2 (2.5) 0 1 (1.1)
Flushing 4 (4.3) 0 0 0 0
Vomiting 0 3 (3.3) 1 (1.3) 0 0
Palpitations ~ 2 (2.2) 1 (1.1) 0 1 (1.1 0
Somnolence and
Drowsiness 2 (2.2) 1 (1.1) 0 ) 0
Decreased
Serum X* 0 2 (2.2) 1 (1.3) 0 °
Anemia 0 0 3 (3.8) 0 0
Extzasystoles, . .
ventricular 1 (1.1) 1 (1.1) 0 ] (]
Ischemic Reart
Disease 0 0 2 (2.%) 1 (1.1) o
Pallor 1 (1.1) 0 1 (1.3) 0 0
Edema 0 1 {1.1) 1 (1.3) 0 0
Tachycardia . 1] 1 1.1 1 (1.3) 0 (-]
Pain,
abdomino-pelvic 0 S | 2 (2.%) 0 0
Nausea and
Veaiting 1 (1.1) 1 (1.1) o 0 0
Agitatioa 0 2 (2.2) 0 0 o
Leukopenia 0 1 (1.1) 1 (1.3) 0 0
-—!'oul’-— 14 (15.1) 29 (31.0) 20 (25.3) 18 (19.4) 11 (11.9)

{pez interval)

*"Most Common® is defined as any clinical event that occurred in > 2¢ of the patient

$ populatien.

Total may not equal the eoi\m sum because it represents al} clinical events per drug

regimen and/or one patient say have > one event.
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pattern in these parameters (Sponsor Tables 30 and 31).

In F group, the greatest incidence of low hamoglobin concentrations

occurred greater than or equal to cne day post-therapy compared to 8N which
occurred on therapy. mrputicntsmm“<so’cof1m1mi§ot
normal conpared to 5 8N. One F had WBC count of concern (> 20 x 10 “/L)

two days post~therapy (initial value above normal range: 14.9 rising to
20.1).

Additional changes from baseline included one P with post-

25% below baseline; 36 on- and post-therapy total neutrophil
counts 20% below pretreatment values; 8 with platelets 20% below baseline
and 39 with WBCs either 25% below or above baseline values.

aN had greater incidence of BUN values of concern ccmpared to P. One F had
BUN of concern (> 35 my/dl) post-therapy (valus increased from 30 to 47
njy/dl). Two ¥ had creatinine of concern (2.2 to 4.8, and 2.5 to 3.3);
One SGPT increased from 63 to 86 U/L and ons alkaline phos from 265 to 298
nU/ml. Three F had glucose values increasing more than 50% (Table 30).

'~ There were 18 P with BUN on- or post-therapy values > 50% baselins values.
Four bad urea > 50% baseline and 4 SGPT 50-100% of baselins. One alkaline
phos increased 100% and 2 5GOT were 50-100% of baseline.

. P had greater incidence of low serum potassiums than did 8¥. PFive had

decreasing serum potassium and 4 with values > 5.5 mmol/L. Four had sodium
values of concern.

The percentage of ¥ patients with values beslow normal at 1 or 2 days post _.
therapy were: ;

4 Day Fost 4 Day Fost

Hemoglobin 10% - 3%
Bematocrit 2% 0%
RBC 9% 9%
WBC - 1% 0%
C 4% 5%
Lysphocytes (L) & | -7%
Lymphocytas (H) 5% 7%
“latalets b 1%

16
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Table 30:

¢ Inecludes values eof patients whose pre=thera;
and patients wvhose pre-ther
sponsor-dsfined concern.

§ (On) = ca-therapy values (dP) = post~therapy

FENOLDOPAM
Clinical Laboratory Test
of Sponsor-Defined Concern”
(Appendixes 9.2, 11.3)
Patient Pre-
laboratory Criteria Document therapy
Test of Concern Number Value
Hemoglobin (g/dL) <80% lower 6 11.8
) limit of normil 63 15.9
141 12.9
164 12.3
Total neutrophils (nL) <1.5 nL , ) 98 1.7
WBC count (109/1) >20 109/1 716 14.9
- BUN (mg/dL) >35 mg/dL 79 30.0
Czreatinine (mg/dyr) 2x upper limit 70 2.2
of normal 160 2.5
Uzea (mg/dL) >50 mg/dL 539 41.3
) >0.5 g/L 665 0.4
ALAT/SGPT (U/L) >2x upper limit 716 63.0
of normal :
Alk. phosphatase (U/L) >2x upper limit 466 265.0
of normal
Fasting
glucose (mg/dL) >140 mg/dL 17 106.0
100 85.0
137 137.0
Potassium (mmol/L) <3.0 mmol/L 53 3.0
59 3.2
112 3.0
141 3.0
162 3.0
>5.5 mmol/L 64 4.4
$31 3.7
)} 534 4.0
537 $.0
Sodium (mmol/L) <130 mmol/L 136 139.0
’ " 141 131.0
164 143.0
539 139.0

{bP) = post-therapy and number of hours post-therapy.

value and number of da

" Highest or
Lowves
Value
8.6 (3dp)
11.2 (1dp)
8.7 (4ap)
9.3 (idp)
- 1.1 (1dp)
20.1 (2ap)
47.0 (1dp)
4.8 (2dp)
3.3 (1dp)
59.4 (1dw)
0.6 (1dp)
86.0 (2dp)
298.0 (6hpP)
183.0 {On)
156.0 {On)
152.0 (3np)
2.9 {On)
2.8 {On)
2.8 {On)
2.9 {On)
2.9 {On)
S.6 {On)
$.8 {On).
8.4 (16nP)
6.5 (3hp)
128.0 (21np)
129.0 {Oon)
128.0 (1dP)
128.0 (On)

PY results were within the nermal cange °
4Py values wers above or below the normal range but not of

ys postetherapy:

- -62-
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Table 31: NITROPRUSSIDR
Clinical Laboratory Test Results
of Sponsor-Defined Concern* =
(Appendixes 9.3, 11.3)

Patient ) Pre~ Highest or
Laboratory Criteria Document therapy _ Lowes
Test of Concern Number Value Value
Hemoglobin (g/dL) <80% lower 32 10.1 9.6 (On)
- limit of normal 87 11.7 10.9 {On)
' 131 11.6 8.5 (On)
138 11.6 10.8 ({On)
140 12.4 .10.8 {On)
. 163 9.9 8.9 (1dp)
Total neutrophils (nL) <1.S nL 165 2.5 0.1 {On)
’ 463 2.0 1.2 (3np)
BUN (mg/dL) >35 mg/dL 18 35.0 44.0 (1dp)
27 30.0 36.0 (ide)
60 27.0 45.0 (3dp)
© 158 11.0 93.0 (12dp)
Urea (mg/dL) >50 mg/dL 533 40.0 55.5 (lap)
. : 538 30.8 76.2 (1dp)
_ >8.3 mmol/L 592 8.1 8.7 {On)
ALAT/SGPT (U/L) >2x upper limit 143 70.0 73.0 (1dp)
of normal 465 34.0 173  (1ap)
ASAT/SGOT (U/L) >2x upper limit 60 10.0 96.0 (1hp)
of normal 465 30.0 182.0 (1dp)
Fasting
glucose (mg/dL) >140 mg/dL 39 .109 179 (1ihp)
(mmol/L) >7.8 mmol/L s91 Nt 8.1 (on)
Potassium (mmol/L) <3.0 mmol/L 168 3.0 2.8 (On)
>5.5 nmol/L 500 4.5 8.7 (idp)
$32 3.3 7.5 (idp)
538 4.0 7.4 (On)
S40 3.9 5.5 (On)
Sodiunm (mmol/L) T <130 mmol/L 29 133.0 129.0 (22np)
717 142.0 128.0 (On)

* Includes values of patients whose pre~therapy results wers within the normal range and
patients whose Pre=therapy values were above or balow the normal range but not of sponsor-
defined concern.

§ion) » en=therapy value; (dP) = pest-therapy value and aumber of days post-therapy; (hP) =
pest-therapy and number of hours post=thezapy.

¢ ¥0 = not done. Patient 591 did not have a baseline fasting 9lucose drawm.

-§3-
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Percentage of patients with transitions from normal baselines to abnormal
values latar was:

Parmeter —On-Therapy ____ 0-24 Br Post 24-48 hr Post
Hamoglobin (L) ' 10% 15y 19%
Bamatocrit (L) 1% 10% 19%
RBC (L) 9% 17% 16%
WBC (L) 0% 3% 2%
Neutrophils (L) % 8% 9%
Lymphoctes (L) 22% 1sy 6%
‘Lymphocytes (H) 6% 1%
Platalets 0% % 1%

mo:rmmﬂnmmmmmn_xmz
days ccopared to percent at baseline was: :

-1 Day £ Days
BUN 8% 8%
Alk Phos (H) - 8% 8%
Creatinine (H) 3% %
8G0T (H) - 1% -7%
SGET (H) o% - 5%
‘GIucose (L) - 10% - 4%
. Glucose (H) 1% 44
Bilirubin 5% - 3%

Parmmeter fm_w_m;
BON (H) L ' i8% is%
Creatinine (m) 4% - 6% 13%
Alk Phos (H) 2% 0% 0%
8GOT (H) 5% 8% 3%
8GPT (M) 2% 0% . 0%
Glucose (L) 0% 0% [~
Glucose (H) 20% 10% 19%
Bilirubin (@) 6% 7% 5%

pr—
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Percentage of F patients with electrolyts values outside normal at 1 and 2
days ccmpared to percent at baseline was:

-3 Day 2 Days
Potassium (L) - 45 - 6%
Fotassium (H) 45 - 2%
Sodiwm (L) (> : . 7%
Sodium (H) - . - 1% 2%
Chloride (H) - 5% - 5%

Pearcentage of patients with transitions from normal baseline electrolytes
to almormal values later was:

Parcent ents with ons [ Values

Parameter On-Therapy - 0-24 Er Post 24-48 hr Post
Potassium (L) 22% 9% 10%
Potassiwm (R) 3% 7% 0%
Sodium (L) 28% 17% 5%
8odium (H) 0% 0% 1%
Chloride (H) 3% 3% 3x
Safety - ECGs

“mhnaﬂmumitmmmlmmm,mm,
FR, QRS and QTc intervals. Mean values are presented in the Table (sponsor
and

m rate 82.2 0.3 - 7.3 - 6.5
Ventric rate 82.9 0.2 - 7.3 - 6.5
PR interval 165.4 -3.3 3.7 - 3.3
QR8 interval 131.9 1.2 - 20.4 - 10.3

QTc interval 439.4 9.6 6.0 4.1

S S B MRS P T 4 P T, e ¥ e S S e F gt B



At baseline, 27/84 (32%) had T wave abnormalities (flattening, inversiom or
veaking). During P infusicn, majority remained unchange (96%). Eight
patients m!mntnomutinorw.ngotthpmim
condition. Muﬂmofhsdimnhomliﬂuﬂdmtmﬁ:ﬂng
infusion. mm—wo”atzlmmzﬁuumm
improvements from baseline.

ST segmant changes were present in 34/84 (40%) at baseline. ori
showed no change both during infusion and post-infusion. yajority

Rabound Bypertension
Thare ware 3% in both groups with baseline during

D8P
down-titration or post-treatment. All the pati were receiving
antihypertensives conccmitantly during this period.

Sponsor Conclusions

Sponsor states " .....F and not SN infusions were effective in
mmmmummmpwuhmmma
maintenance infusiom....", It then states *These clinically important

:
g
;
é
g
§
:
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“DIVISION OF CARDIO-RENAL DRUG PRODUCTS NOV 2 ° 1000
MEDICAL OFFICER’S REVIEW

NDA Number: 19-922

Drug Name: Fenoldopam

Sponsor:

Submission Date: October 17, 1990

Submission Type: Safety Update

Date of Receipt: October 24, 1990

Review Complete: November 9, 1990

Content: Safety Update

Background: The NDA was completed and previously reviewed. This is a
safety update with a cutoff date of June 13, 1990 for the iv
fomulat;or.

Review: The submission was reviewed. There does not appear to be

any additional safety problems that were not seen in the
original submission, except for reports of increased )
intraocular pressure seen in a number of patients. This was
previously submitted and reviewed. FDA consultant has
issued an opinion on these cases.

Recommendations: 1 This submission is a safety update with no new

Signature:

cc:

Original NDA

serious events having been identified, except for
cases of increased intraocular pressure. There is
nothing new in the review to alter previously
expressed opinions regarding this NDA.

B:‘m
T Y 906

HFD-110/Division File

HFD-110/CSO

HFD-110/C Graham
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BEST POSSIBLE Cir .

FENOLDOPAM - SAFETY UPDATE

Since the zubmission of the NDA, two
additional hypertenszion studies were completed with 112 fenoldopam and 93
nitroprussids patients, The dats are presented separately for these
studies as well as combined for all studies, including non-hypertensicn
indications and cral dosing.

QVERVIEW

T 3" zurielt: rad recedced Fenoldogan
ST ozupjelts recsised botn
f 1340 were ec.pozed to fenoldopam Tra
e Table, a3 ewtractsd from sporzor’s
Evposure to Fencldopam
Route of Adminiztratiocn Fatients Sub jects Total
Intravenous 598 . 204 802
Severe hypertension 320
Mild/moderate hypertension ' 64
» Other diagnoses 214 ~n
TOTAL ¢

* 70 patients and 15 subjects received both forms of administration and
are counted under both routes but only once in the total.

Intravenous Studies

In the two additional studiegb;ince submission of the NDA, 112 patients
received fenoldopam for a mean duration of infusion of 9 hours 19 minutes;
ma jority received drug from.1 to 12 hours. About 75% had maximum infusion
rates within 0.1 to 0.69 mcg/kg/min range. (Unit mcg/kg/min will be
omitted in the remainder of this report). About 34% of patients received
the maximum infusion rate from 30 minutes to 4 hours and 47% (53/112) for
longer than 4 hours. Majority (84/112, 75%) had cumulative doses of 2.5
to 30 mqg.

G O0BdsEonc™ afedio cafled “aksared dokn



FQT POSSIRLE
F- 5 \. Y
In trme Iompired gata, e.osure for IO petients i DoEeosrs voperterzis
Ttudies were 2.ziudtea. Msan dur2tion waz T ohours TE emingtes) ooers’

=g Fe 1 s 24 Rours mgisrit. pevng betwsen oand 1l mi,rs

Ma -« inf 0.1 £ 9.82 with E8% receiving mavimunr a::zs
far r - { : exceading 4 hours at masimum JCsel Tumuiative
dose waz 2.5 to 30 mg for 72% of patients, ‘

In the controlled hypertension studies, nitroprusside, nitroglveerin or
placebo, the mean duration of exposure with fenoldopam and nitrepruzzide

b

was the same: 7 hours 3 minutes vs 7 hours 37 minutes, respectively:
P y

>

nitroglycerin exposure was 1 hour 17 minutes and placeboe 3 hours | minuts,

In non-hypartension studies, 214 patients with (HF, renal or hepatic
dizseaze received iv drug; 149 were in open, non-crossover studies with
mean s.pozure o L8 Rourz B minutes. The orther 88 raceived drgy e
Famdiwized, irossiver studiss Wit mesn Juration oF < nours 16 mirLsez,
Trare wers 204 zybiects an: oreowiled v Fepoldogam e Irozzones T4 =z
1250 studiss, Meagn duraticn in nom-Irossover ztonie: asz:z

non-IriEsver
hours 52 minutes ana for croszsover 1t was 7 hours 83 minutes., Maicrit.
{35%) had duration of exposzure of 1 to 1Z hours. {(Comment: Thiz is & wide
range, 12 hours). Orally, fenoldepam had been adminiszstered to ZZ2%
patients and subjects. Daily doses of 2% to 600 mg were given to 1530
patients, with exposure from one to 1147 days with 434 patients being
treated for > 180 days. There were 293 subjects with dosing from one to

30 days.

Demography

- Mean age for patients was 55.6 years (17 to 88) and for subjects 28.3 (1%

to 56). Males comprised 65% of the population and caucasians 65%, blacks
12% and other races 12%.

Adverse Experiences

Incidence of AEs with iv fenoldopam was less than with oral form (44% vs
€2% patientz; 45% vs 61% subjects). Most commonly affacted body system
was cardiovascular.

With iv infusion in short term studies, 263/598 (44%) patients and 91/204
(45%) subjects reported AEs. The events in severe hypertension were
considered to be mild to moderate severity (89%) and drug related (73%).
Cardiovascular events were reported in 24% of severe hypertensives, 19%
moderate hypertensives, 18% other studies and 28% subjects. Most commen
events was flushing (10% of severe hypertensives). Flushing was reported
in 5% of mild to moderates and 2% in other studies; incidence in subjects
was 25%. In mild to moderate hypertensives, abnormal ECGs was seen in 13%
compared to 4% in severe hypertensives. In the "other" studies,
hypotension was the most common event (9%) compared to 4% in severe
hypertensives.

"~
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(2% zeverez: and nayzes (4°

iporEir ostates that the inzidence oF Af: was similar to nitropruszszide dn
controsllea studies (52% fenoidopam vs £1% nitroprusside;. ‘
Number (%) Patientz with AEz (Sponsor Table 1.2)
NDA
Severe hypertension 158 48% 94 /208 45%
Mild/moderate 20 31% 20,”64 21
Jther indications 28 41% BZ/111 47
tubielts 31 45%, azs170 455,
:er_TJ::am Ttz ls iE3 43% I4n SRR S
AR N R I PN o “’, . T 1=

- s,
e

-1

i

pt-iherape ARz, Coourring within 42 hours after the studies were lezs
rejuent than on-therapy svents in severe nypertension (23% post vs 48%
en-therapy). The only body system with increased events post-therapy was

hemic. Most commen post-therapy AEs were headache, insomnia and increazed
. P ——————
BUN and creatinine,
w

After oral administration, 1195/1930 (62%) patients and 178/293 (61%)
subjects had on-thera AEs, 'n&lk-
! \ ): [ Y/ noh‘msl-ﬂ-ﬂb'«-h VO buk J-B- ke '\

re hypertensives had blood pressure or heart rate

of sponsor-defined concern, resulting in gj wal from the
study. Ted patients (3%) had BP readings of concern with 4 having
associated éﬁ; resulting in withdrawal. There were 34 (11%) with HR
readings of concern (>120 bpm) and 31 (10%) with HRs < 60 bpm, with one
being withdrawn.

Six of 320 se

Post-therapy, 18/301 severe hypertensives (6%) had BPs of concern with 5
reporting hypotension. There were 11 (4%) severe hypertensives with HRs
> 120 bpm, one with associated atrial fibrillation. HRs < 60 bpm were
s2en in 63 (21%) of severe hypertensives,

Withdrawals Due to AEs.

In the new studies, gﬁ_patients were withdrawn due to AEs, 11 received
fenoldopam. Most common causes were hypotension, decreased Jdiastolic BP.
0f the total 802 patients/subjects, 5% withdrew due to AEs. In oral
study update, 86 were withdrawn for AEs in non-hypertension studies, 78
CHF and 8 renal failure. Of these 53 received fenoldopam. In oral
studies, placebo patients withdrawn were 12 CHF, 2 renal failures.

To date, of 2223 patients/subjects receiving feno]dopam up to 1174 days,
507 (23%) were withdrawn due to AES.

[ i
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Tinze submizzion of ifP‘dEy updst s odten F sseeeso =
Ticriilation, Thizs was Zonzias TeIL Frur 3ied
within 30 davz post-therapy, al r= i % tenziacpam,
There were 21 deaths with oral fenocidcpam (13 CHF and 2 renz) failure;; |

. S - — Sy
wers considered unrelated to drug and 3 poessibly relatea. One dsath
ccourred after 21 days therapy and the rest after 30 days tra2atment,
Eleven crai patients died 30 days post-therapy, all conzidered unrelared
to drug.

2r total sxperience to date,‘on; i v dieé&pn therapy, 10 within 30 davs
~therapv: 72 oral died on-therapy (61 conzidered unrelated to
srzTgcpam); 20 died within 20 days pozt-therapy.

+
(1]

TIes ar =z
arnorma?! firainy was
concluzion will be s.aminey on

in total neutraphil countsz ani
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Dose-Response Information

AEs increased with dose increase, 4% with infusion rates < 0.1 and 13-29%

at higher rates. Higher cumulative doses resulted in more AEs. Nausca

was more common with higher infusion rates, as were headache and flushing.

Drug-Drug Interactions

AEs were more common when prior thepapy was centrally acting
antiadrenergics.

Drug-Demographic Interacticns

Blacks experienced higher incidence of post- therapy events than
non-blacks. Age d1d not appear to be a problem but more females reported
on-therapy AEs than did males.

Urug-Disease Interactions

Nc specific drdg-disease problems were identified.

AEs Not from Clinical Trials f
Literature search has identified publications reporting increased ocular
pressure, without symptoms, associated with fenoldopam. Values returned
to baseline on discontinuation of the infuszion.

Conclusion

Sponsor concludes that fenoldopam is a safe drug for iv infusion.



FENOLDOPAM - SAFETY UPDATE

REST PGSSIBLE

As of Juns 13, 1930, 802 patisnts/subj=its had receivea iv fencidopam
70 patients and 1% subiects receiveaa caoth v
A total of 59§ patients and 204 =zubjectz raceived iv
fencldopam, of whom 384 were in hypertenzion studiez (320 zesvere
hypertensives), This total iz an increase of 137 patients and subjects
compared to September 30, 1923 database.

\J’

Tz zpirmzoe fg: racorted 2il PN uT N Twlo 3rouns Trteres srz
'timpiren dzta The dnteryz’ data refer o patiertsz from g o=e g

witrn 111 zevers hypertensives onduct=d since Jeiemosr 12, 19917 o i
data are all studies reportesd.

Interval Data

This data base consists of ilj;severe hypertensives in two studies., Mesan
duration of infusion for both studies combined was 9 hours 19 minutes with
majority being infused for 1 to 12 hours. (As stated previously, this a
wide range). Majority (75%) had infusion rates within 0.1 to 0.69
mcg/kg/min and 91/112 (81%) maintained their maximum rate for > 30

_minutes. Thirty-eight (34%) received maximum rate for 30 minutes to 4

hours and 47% for > 4 hours. Cumulative doses of 2.5 to 30 mg were seen
in 34/112 (75%) with 18 (16%) exceeding 30 mg. Expressing cumulative dose
as mg/kg, 92% (103/112) had cumulative doses of 0.001 to 0.500 mg/kg.

Combined Data

A total of 320 severe hypertensives were evaluated. Mean duration of
infusion was 7 hours 10 minutes (range of'majority 1-12 hours). Maximum
infusion rate was 0.1 to 0.69 for 76% (244/320) and 83% maintained their
maximum ratte for > 30 minutes. Majority, 55%, received maximum dose up
to 4 hours with 28% exceeding 4 hours. About 72% had cumulative doses of
2.5 to 30 mg with 93% being 0.001 to 0.500 mg/kg.

Controlled Studies

One controlled study in "INTERVAL DATA" compared fenoldopam to
nitroprusside. Mean duration of exposure for 90 fenoldopam patients was 9
hours 28 minutes compared to 9 hours 19 minutes for 93 nitroprusside
group. About 83-85% in both groups were exposed for ©6-24 hours.

In 5 controlled studies in "Combined Data", fenoldopam was compared to
nitroprusside, nitroglycerin or placebo. Mean durations were: fenoldopam
7 hours 3 mintes, n1tropruss1de 7 hours 37 minutes, nitroglycerin 1 hour
17 minutes and placebo 3 hours 1 minute.
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r epectamzign  studies, 14 THF, renal or nepatic diszeaze pacierc:
= 0% fenstacpam in SroIsover 8nd non-orossover studises, It

yim-Ircszover, 14% ;at*@nfz Fgd mean duration o 1% hours £ mingtes
compered to A% 4n randomized crozzover TTudies with duration of infuszio-
-f 4 rourz 18 minutes., (why was duration in cpen label, non-:crzzsc.sr
studies almozt 4 timesz as long than crossover 7). -
Thers were 204 subjects given iv fenoldopam, 12% in non-crossover triai:z. S
Mean duration of infuszion was 2 hours 53 minutes (non-crosover) and 7
hours 52 minutes {(crossover).
Total Exposure IV Fenoldopam j

i

‘. _Fenoldopam was administered iv to 802 patients and subjects with duration
of exposure shown in the Table (sponsor’s Table 2.1}). ;
Mean and Median Duration of Exposure IV Fenoldopam :
!
Duration exposure (hours:minutes)

Diagneosis Patient/Subiject Mean Median Range ) ;
Hvpertension (334) %
Non-crossover 353 05:08 06:01 ' !
Crossover 31 02:08 01:56 ﬁ
Non Hypertension (214) :
Non-crossover 149 15:52 23.40 !
Crossover 65 04:15 04:02 f
Subijects (204) ;:
Non-crossover 12% 02:58 2:00
Crossover g 79 07:53 05:55

Exposure in Severe Hypertension

The interval data consist of 112 patients in two protocols (Qgg. D1101). I
In A 52, al1 22 patients had total cumulative doses of 1.32 to 34.15 mg
with total duration of infusion of * 3.5 hours (3-17 hours). In D1101,
all 90 patients had infusion durations of 1-29 hours (mean 9 hours).
Total cumulative doses were 0.45 to 132 mg.

)
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imeices darsl Thers wers T o32se titraction ztudies wite Iog ratients, -
814, all If patient: nad totel tumuieties aczer oetwssr L.u o 3n3 1lL0 ma
z=d durarvtionsz of 2-17 Wours In tre srrer, precizueziy regported sro3is:
the total cumuylative dozesz ranged trom 0,028 o [0d.d mg with infusioan
durations of 2 2 44.6 hours., ({Ea:h study nad itz own titraticn zcheme,
duration of therapy and maximum rate. These numbers were takser from the

report of each study to provide an overall range. The protocoals, in
gensral, were specifying a duration of infusion, up to 24 hours, but
ce=rtain patients wers treated in excess of protocol specifications),

Total Duration of Exposure

In the two "intarval" studies, total duraticn of exposure ranged from EE
minutes to 2% hours. In combined data, mean a2xposure was 7 hours 66
minutes range 25 minutes to & davz:, Distritution of sipczure waz:

< Imzurz o= 1 iy I-8 maur: > i-llmzarzo= DIIiEmr ) 1l
(S IR T S S SE N S noIre =ryg T 1T,

parierntz o 1I%0 n3d 3urstions

Mavimum Infuzizn Rate

In the "interval data", the mean maximum infusion rates (mcg/kg/min) were
0.44 + 0.04 in study AS52 (range 0.10-0.90), and in D110l the mean was 0.6}
+ 0.06 (range 0.01 to 2.90). The distribution of maximum infusion rates
in the combined data has a mean of (.50 + 0.02 with a range of (.05 to
2.90. A total of 76% (244/320) had maximum infusion rates of 0.1 to

0.69. The distribution of maximum infusion rates for combined data was:

< 0.1 =3 (1%); 0.1 - 0.69 = 244 (76%}); 0.7 - 1.5 = 59 (19%); > 1.5 = 14
(4%).

Cumulative Dose (mqg)

The cumulative doses in the two "interval" studies had a mean of 13.99
{range 1.32-34.15 mg) in A52 and 19.1 (0.45-132 mg) in D1101. 1In both
studies, 75% received cumulative doses between 2.5 - 30 mq; two patients
in D1101 had doses > 100 mg.

Mean cumulative dose in combined data base was 14.4 + 1.2, range
25-18%.8 mg. The distribution of dose was: < 2.5 = 55 (17%); 2.5-10.0 =
140 (44%); > 10-30 = 88 (28%); > 30-50 = 20 (6%); > 50 mg = 17 (5%).

Time (minutes) to Maximum Infusion Rate

No data are supplied in this section as sponsor felt it did not present
important new data.

Time (minutes) on Maximum Infusion Rate

Distribution of time on maximum infusion for the two interval studies
ranged from 30 minutes to > 4 hours in A52 and 10 minutes to > 4 hours in
D1101. Most (81%) in both studies were on .for > 30 minutes. In D1101, 42%
exceeded 4 hours. The distribution of time on maximum dose for the
combined data was: € 11 minutes = 17 (5%); 11-30 minutes = 36 (11%); 31-60
= 80 (75%)}\171 -240 = 51 ‘16%), > 240 minutes = 90 (28%).
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For combined data, 80% (257/320) received total cumulative doze between

G.0011 and 2.5 mg/kg. Of these, 95% (24%5/257) had total duration 1-12 =
hours. Twenty-three had total dose > 0.% mg/kg. Distribution of doszes

were: (,0011 to (,0500 = 396 (30%); 0.0501 to 0.1000 = 77 (24%); 0.1001 to

U.2800 = 54 (26%); ©.2501 to 0.5000 = 40 (13%); > 0.5000 = 23 (7%).

Comparison Medication Expesure in IV Controlled Trials
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26. Adye 2.
comicins 3 datapasze, a total of 143 patisnts recsived fensidopam with " Yandid = 763
“mean duration of 3 hours 11 minutss;

132 :itroprusside patientsz had mean o
: Ty - - o 4 P . 7.37
duration of 10 hours & minutes a

4 & nitroglycerin patients mean expoaure‘-—-__________\“
was 1 hour 17 minutes, (Ihe 10 placebo patients exposure wasz 3 hours) ) J N
u L]

rea

—_— 3

Total Duration of Exposure for A1l subjects Receiving IV Fenoldopam

This appears in Table on page 6. Total 204 subjects received drug;
duration was 1-12 hours for 95% subjects.
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Demiarage
& rrzal of 24R< pe:ien%? and d:7 z.g-=: sieil.ea Seocraigcam o, LD Ture
1226, The m=ar ages wa:z 55.5 vear:z -7 :osears Yir patient: anmy 110
1% 12 56 faor subjects. There wers 15 8%y mals gpartisat: and 0% mais
sub jects, Caucaszians were 55%, biatksz and 1% zther races Ra-= wa:z
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There wer= 112

< zevere hypertensives in the "intervsl phase" with & mean
age of 45.3% vearsz; 51

v 51% males, 49% caucazianz and 51% black..

Of the 14538 patients and 482 subjects receiving fenoldopam, 717 (24%)

L
received only v administraticon, 2137 (73%) anly and f& (%) both .
and
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TOTAL 2453 55.6 17-83 1897 (65%) BBE (22%) 303 (i)

Severe Hypertension

These data are from 320 severe hypertensives. the mean age was 439.4 years
(17-80), with 56% males, 48% caucasians and 50% black; mean baseline

~ ~weight was 80.5 kg (45-179),

Adverse Experiences

Incidence of clinical events for patients and subjects was 44% and 45%,
respectively with iv form and 62% and 61% respectively for oral.

IV Fenoldopam

Of the 263 (44%) patients with AEs, 155/320 (48%) were severe
hypertensives and 20/64 (31%) mild to moderates and 88/214 (41%) other
(CHF, renal or hepatic diseases). Majority of events were considered mild
tc moderate and drug related in 73% of cases.

Most common therapeutic area was cardiovascular (24% of severe
hypertensives, 19% mild/moderate and 18% other). Flushing was the most
commonly reported event for severe hypertensives. In mild/moderate,
abnormal ECGs was most common. Second most common system was general body
with headache being the main event. :

Compared to nitroprusside, the incidence of AEs was similar (52% vs 51%).
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ADVERZE EXPERIENCES

In zevere hypertension studies uzing ig;:;xal_ggia, 123 AEs were reportasd
in £l/112 patients receiving iv. In combined data, a total of J5F Afs
wers raported for 1857320 (48% rartianrz, Theze data sre greszented peol-

finzirtz Takie 4.1,
jumpsr T Fersidep f-Trerse o %deiozl ELents
in tevaeras ttaies hsil

Body System Numiber of FPatiants Number of Events
Lardiovascular 75 24% £
Digestive 2R % 35
General Body . 56 18% &0
Genitourinary 9 3% 10
Hematic 3 1% 3
Integumentary 6 2% &
Matabolic 21 7% 25
Musculoskeletal 8 2% 3
Nervous 23 7% 23
Psychological 8 3% 39
Respiratory 10 _3% 10

TAQTAL 155 48% 28%

Clinizal Events by Incidence

The most frequently reported AEs in the interval studies were headache
(20%), flushing (9%), decressed serum potassium (8%), nausea (6%),
hypotension (5%), and ventricular extrasystoles (4%). One patient was
withdrawn from the study due to headache.

In the combined data base of 320 severe hypertensives with iv fenoldopam,

headache was the most commonly reported event (14%), followed by flushing |
{(10%), decreased serum potassium (5%), hypotension (4%), ventricular . !
extrasystoles (4%) and nausea (4%). These data are presented in sponsor’s :
Table 4.3. Sponsor feels that flushing, headache and hypotension are

predictable secondary effects of the vasodilatory action of fenoldopam.

10
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Table 4.3: Rank-arder of Oaz-therapy Clinical Events”
for Fencldspaxz Patients in
Severe Eypertension Studies
{Appendix 4.1, 4.2)
Interval Cembined
lata: Data:
Number of Nuzber of

Patients % Patients %

Clinical Event

Eeadache 22 (20) 45 (14)

lushing y 10 (9) 33 (10)
Decreased serum potassium i/ g (8) 18 (6)
Hypotension®™ & S (5 14 (4)
Ventricular extrasystoles 4 (4) 14 (4)
Nausea 7 (6) 14 (4)
Dizzyness 3 (3) 11 (3)
Vomiting: 3 (3 9 (3
Tachycardia 4 (4) 8 (3)
Lizb cramp 3 (3) 8 (3)
Upper respiratory disorder 2 (2 7 (2)
Blood pressure decreased” '3 (3) 7 (2
Abnormal ECG 0 (0) 7 (2
Palpitations 1l (1) 5 (2
Nausea and vomiting 5 (5) 5 (2
Hyperhidrosis 3 (3 5 (2)
Anxiety 2 (2 4 (1)
Dyspepsia 2 (2 3 (1)
Abdcmino-pelvic pain 0 (0) 3 1) )
Precordial pain 0 (0) 3 (1)
Insomnia 3 (3 3 (1)
Total Number of

Clinical Events 123 285
Total Number of Patients

with Clinical Events 61 (54) 155 (48)
Total Number of Patients

Receiving Fenoldopam 112 (100) 320 (100)

® Includes events reported for at least 1% of patients in

., COMBINED DATA set. Rank ordered based on COIEI.\'ED DATA set.
The dictionary preferred term "hypotersion® includes only
reductions in blood pressure specifically designated ae
bypotensive by the icvestigator; see also "blood pressure
decreased."” .
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of L2ZD fmterval ARz foe Sl patienvts, TI% were zomzidarss drug refartey or
possiniy relaved,  Of 286 AEs 3 1z2taraze ¢ 1TY patienrz,, T:
weres Ionzidered either reljats siated. Tre gata in the
f2ilowing Table are summarize 5 Tacle 4.3,
Number On-Tharapy AEs in Zevers Hypertansivesz - Investisatar Determined -
Body System Not Related Pozsibly Related Related
Cardiovascular & 2% 11 9% 51 18%
Digestive 7 2% 22 8% 6 2%
aerersl Body 13 7% 24 2% 1 =%
aeritsurinagry i e : 1% ! L
ooClin < i <!
= i e : Lia : :
=ietal Io<i% B 2% i
chological 4 1% 5 2% g (%
iratory 1 <1% g 2% - (%
TOTAL AEs: 59 21% 134 47% 88 31%
Investigator Determined Severity
Majority (83%) AEs in the interval studies were considered mild (55%) or
moderate (33%). E}n AEs in 7 patients were considered seyarLe. Three —
patients were withdrawn: flushing and tachycardia 3 hours after start of
infusion; vomiting after 4 hours 35 minutes; nausea after 50 minutes, In
the combined data, 89% were considered mild or moderate in severity,
Twenty six AEs (15 patients) were considered sevare with & patients being
withdrawn from the studies. Classification by severity is presented
below, summarized from sponsor’s Table 4.5,
. L e —_
. . - . (\\B—\.“. 2t
Number of AEs by Investigator Determined Severity . Care o
. . § et : " "
' . o N e ‘l ?
Number On-Therapy AEs in §evere‘Hypertens1ves Y Investigator Determined -*- cod L LY
\—_——// /-’*' z"
Body System Mild Moderate Severe a2 .
Cardiovascular 57 20% 11 9% 51 18%
Digestive 7 % 22 8% & 2%
General Body 19 7% 24 8% 16 6%
Genitourinary 6 2% 3 1% 1. (1%
Hematic 1 <1% 1 <1 1 <1%
Integumentary 0 0% 3 1% 3 1%
Metabolic 9 3% 16 % 0 0%
Musculoskeletal 1 1% 7 2% 0 0%
Nervous 5 2% 7 2% 9 3%
Psychological 4 1% . 5 2% 0 0%
Respiratory 1 <1% 8 3% 1 {1%
TOTAL AEs 59 21% 134 47% 88 %
11
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Tagte 4.9

Individual Patients in Severe Hypzrieaxsion

Studies with On-therapy Clinical Events
Designated Severe by the Investigator

Patient
Study Document
Number Nuzber Clinical Event Qutcome

INTERVAL DATA:

AS52 i01 Flushing Withdrawn for
: Tachycardia clinical event
302 Nausea & vomiting Completed
Hyperhidrosis
Headache
. 303 Flushing Completed
D1101 6 Hypertensién Withdrawn for insufficient
therapeutic effect
56 Vomiting Withdrawn for
clinical event
79 Nausea Completed
502 Nausea Withdrawn for .
.- clinical event
?{f
NDA DATA: /
04 paa; 37 2
Al4 104 Dizziness Withdrawn for é// 4{_9;;
Migraine clinical event €%
Headache dﬁ
BA3 63 Decreased blood pressure Completed J
Flushing
Hyperhidrosis
B63 45 Leg cramps Completed
B63 173 Anxiety Completed
B&7 2111 Facial cyancsis Lompleted
Bead and neck symptoms '
B69 4052 Decreased blood pressure Withdrawn for
Presyncope clinical event
Dizziress
B85 48 Hypotension§ Withdrawn for
’ Hyperhidrosis clinical event
B85 15 Hypertension Withdrawn for insufficient

therapeutic eifect

§ The dictionary preferred term "Hypotecsion® includes only reductions in blood
pressure specifically desigzated as hypotessive by tle iavestigator.

1%
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In the comkined data, F6% were reported during the first & hours, of wnom
2% were within first hour and majority (45%) in 1-3 hour pericd. A
reviaw of sponsor’s Table 4.7 shows that 9% of cardiovascular events
occurred within 0-1 hours and 10% within 1-3 hours. Digeztive (4% and
gqenerzl body (%) were mainly during 1-3 hour interval and metabslic 5%,
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zz at ¢-1 and 1-3 hours.

Fost-Therapy Eventz - Severe Hypartension

In the interval group, 172 AEs were reported pre-, on- and post-therapy
for 112 patients. There were 12 pre-, 123 on- and 38 post-therapy

events, Diztribution of post-therapy AEs by body system were mainly
general body and metabolic. “fhe incidence post- was lower than on-therapy
(22% vs 54%). Comparison of on- and post-therapy events is summarized
_from sponsor‘s Table 4.10.

Number Patients with AEs On- and Post-Therapy

Body System On-Therapy Post-Therapy
Events Patients Events Patients
Cardiovascular ’ 96 76 24% 32 T28 P
Digestive 35 23 % 15 13 4%
General Body ) 60 56 18% 28 26 B%
Genitourinaryy 10 9 3% 20 12 4%
Hematic 3 3 1% 18 14 4%
Integumentary 6 6 2% 0 0 0%
M=tabolic 25 21 7% 32 21 s
Muszuloskeletal g 8 3% 2 2 K1
Nervous 23 23 7% 25 22 7%
Psychological 9 8 3% 4 4 1%
Respiratory 10 10 3% 3 3 1%
Total AEs 285 1556 48% 179 106 33%

During the 48 hour post-therapy period, the most commonly reported events
were headache (7%), insomnia (4%), increased..BUN (3%), dizziness, abnormal
WBC, urinary casts, constipation, increased c:zg;inine, decreased

potassium, abnormal ECG, hematuria 2% each.

13
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In o the one c&ﬂt*:i‘ej.tﬁpen Tapet, dmtar.a’ sy Slaizaw naccencs
repcorted AEs comparsd to B82% nitroipruzsids gocuy Tdenzez ¥
fluzhing, headache, vomiting and nausea wers zimd the twWI groups
Dezreazed zerum potassium was more common with fenclaspam while dizzins:zs
and somnclence were more freguent with ritrapru

zing combined data for all studies (severes and moderate hypesrtensiocn .,
47% fancidopam patients reported Afs compared to 51% nitroprusside. Using
data from severe hypertension studies only, 56% feanoldopam patisnts

reported AEz compared to 51% nitreoprusside. Data ar: summarized, faor all

controlisd studiesz, asz folbws:

Trzzrmans Mumger reczsoing drua Numger pire 20s

Ten_iapam 1z LY o
feeprgzaiae - = zi

I B T ,

jimrrsivoecin z

Compared to nitroglycerin alone, the incidence of AEs was 5% vz 5i%
respectively. Comparison of AEs in these two groups is prezented in
sponsor’s Table 4.13. As may be seen, there i3 no major differences in
the incidence of AEs between the two regimens.

On-Therapy AEs for Patients Receiving IV Fenoldopam in Other Studiss

There were 164 Ake reported in 41% patients receiving fenoldopam for other
~ <indications (CHF, renal and hepatic diseases). Percentage of patients, by
body system, reporting AEs is listed below (sponsor’s Table 4.15).

Number Patients with AEs (Other Studies).

Body System Number Patientz (N=214) Number Events
Cardiovascular 39 18% TS
Digestive 23 11% 27
General Body 32 15% 34
Genitourinary & 3% 7
Hematic 6 3% 7
Integumentary 1 <1% 1
Metabolic 14 T 16
Musculoskeletal 1 <1% 1
Nervous 10 5% 10
Psychological 2 1% ‘ 2
Respiratory 12 6% 13
TOTAL 88 41% 164

The main events reported were hypotension {(9%),. nausea (8%), headache
(6%), dyspnea (4%), vomiting, flushing, pyrexia, decreassed potassium and
insomnia 3% each and dizziness 2%,

14
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Tatle 4.13: Rask-order of Clinical Events in Positive-Centrclled
Eypertension Studies with Nitroprusside
(Studies L427, B74, and D1101) -
{Appendives 4.2, 4.9, 4.6A and 4.10)

INTERVAL DATA CCYMBINED DATY
. Fenoidopam Nitroprusside Fencldepam Nitroprosside

Clinicel Event (%) (%) (%) (%)
Readache 15 (17) 13 (14) 18 (13) 19 (14)
Nausea 7 (8) 8 ($) 11 (8) 10 (%)
Flushing 5 (6) 4 (4) 10 (8) 9 (7N
Decreased serum

potassium 7 (8) 3 (3) 8 (6) 5 {4)
Hypotension® T (5) 5 (5) 7 (5) 13 (10)
Vomiting 3 (3) 4 (4) 6 (5) 5 (3)
Nausea and vormiting 4 (4) 1 (D 4 (3) 1 1)
Dizziness. 2 (2) 5 (5) 4 (3) 6 - (3)
Limk cramp 3 (3) 0 (0) 4 (3) 0 (0)
Ventricular

extrasystoles 3 (3) 2 (2) 4 (3) 2 (2)
Decreased blood .

pressure 3 (3) 5 (5) 3 (2 5, (4)
Insomnia 3 (3) 0 (0) 3 (2 0 (0)
Palpitations 1 (1) 3 (3) 2 1) 3 (2)
Dyspepsia 2 (2 0 (0) 2 (1) 0 (0)
Yisual disturbance 1 (1) 0 (0) 2 1) 0 (0)
Tachycardia 2 (2) 2 (2) 2 (1) 5 (4)
Agitation 2 (2) 2 (2) 2 (1) 2 (2)
Anxiety 2 (2) 0 (0) 2 (1) 0 (0)
General pain 2 (2) 0 (0) 2 ) 0o (V)
Hyperhidrosis 2 (2) 6 (6) 2 ) 6 (5)
Upper respiratory N

disorder 2 (2 -1 (1) 2 (1) 1 (1)
Complications of

medic¢al care§ 1 (1) 0 (0) 2 (1) 1 Q)
Total number of
- clinical events 99 82 " 128 128

Number of patients
with 'clinical events 50 (56) 48 (52) 68 (52) 67 (51)

Number:of patients .
enrolled 90 93 130 - 132

Includes everts reported for'nt least 1% of feccldopam-treated patients in COMBINED
EATA set. Bank ordered based co CCMBINED DATA set.

Totalp include 13 patients in study 142 wbo received both fenoldcpam and
nitroprusside. Clinical evests are listed according to the medication received at the
onset of the event. .

+ The dicticnary preferred terz "Hypctension” includes only reductions im blood pressure
specifically desigrated as hypciernsive by the investigator.

§ The dictionary preferred term "Complication of medical care" ipcludes clinical events
relating to complications of cstbeter placement, zamely, "Pencidcpam infusion

infiltrated® and "1.V. nitroprusside was infiltrated”. 0 0 01 59

Y .
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sr=Treczr - AfF s Toe- fgpdzces recsiving IV Ferciacpam
A rorzal of 134 ARz werk reported in 4% supdect: sz i lawsr cspoezce s
Tar' e ‘3.;7) .
Number AEs for Iypis:-s

Bxdy System __Number Subiscte (N=204) Mumper Events
Cardiovascular 57 28% 73
Digestive 7 3% ?
General Body 41 20% 51
Genitourinary 3 2% 3
Metabclic 2 1% 2
Muzculozheletal 1 {1% 1
Ner sousz 17 2% 17

- i i Ve
Tins 41 3= a

The mest commnonly reported events were flushing (25%), headache (15%),
pailpitations (7%), upper respiratory disorder (&%), nervousness (&%),
dizziness (3%), malaise/fatigue (3%) and zomnolence (2%),

On-Therapy AEs for All Patients, A1)l Studies

a~t
AEs from all iv studies s presented in sponsor’s Table 4.19.

Table 4.19: Rank-order of On-therapy Clinical Events”
- for All Patients Who Received Intravenous Fenoldcpam
(Appendix 4.1)

(n=598)
Number of
Clinical Event Patients

| @
Headache 64 (11
Flushing 41 (7)
Hypotension® 33 (6)
Nausea 30 (3)
Decreased serum potassium 23 (4)
Ventricular extrasystoles 17 (3)
Abnorzal ECG§ 17 (3)
Vomiting 15 (3)
Dizziness 15 (3)
Blood pressure decreased’ 10 (2)
Tachycardia ] (2)
Limb cramp 8 (1)
Insomnia 8 (1)
Dyspnea 7 (1)
Upper respiratory disorder g 7 (1)
Complication of medical care 6 (1)
Anxiety - 6 (1)
Nausea and vomiting ] (1)

Total number of
clinical events 471

Total number of patients
with clinical events 263 . (44)

18
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In the combined databass, data from 220 parients wers =vzluated., T4
pati=nts had blood pressures or heart ratss of concern (20 mm Hg LeF
and/sr € 1006 mm Hg SBP; HR > 120 ppm or € &0 bpmi, In tne com i
studies with nitroprusside, there waz no difference bztween ftreatmsnts,
Ten/320 had BP readings of concern, 4 a sociated with AEz requiring
withdrawal from the sztudy. There were 34/3220 with HRz > 126 bpm; majerity
(62%) were tachycardic at baselins and twc had aszociated evantsz, one
b=ing withdrawn,

Thars wars 21 wWith HRz ¢ &0 bpm, ore beirna withdrawn dus -- AFs,
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Eiood Prezsure and HR for Patient: in A1l Hypartanzion Trials

In all studies, there were 384 patients {320 severe hypertensives), Of
the severe hypertensives, 3 had DBF < 60 mm Hg, 6 had SBP < 100 mm Hg, 34
had HR > 120 bpm and 31 had HR < 60 bpm. The corresponding numbers for
the 64 mild/moderate hypertensives were 2, 0, 1, 19, respectively,

In the severe hypertension studies, the numbers with values of concern on-
.or post-therapy are presented below (sponsor’s Table 5.2).

Number of Patients with One or More Vital Signs of Concern

Vital Sign On-Therapy Post-Therapy

DBP < €0 mm Hg 8/320 3% 11/301 4%

SBP < 100 mm Hg 6/320 2% 127301 4%

DBFP < €60 and SBP < 100+ 4/320 1% 5/301 2%

HR > 1Z0 bpm 34/32 11% 11/301 4% q
HR < 60 bpm . 31/320 10% 63/301 21% & @

*+ The patients in this group are also included in the groups of < €0 or <
100 mm Hg.

A total of 10 patients had BP of concern, 4 with DBP < 60 mm Hg, 2 S$BP <
100 mm Hg and 4 had both DBP and SBP of concern. Seven/10 had AEs of
hypotension or dizziness associated with the low BPs. Four were withdrawn
from the studies, one had infusion temporarily stopped and for two
infusion rate was decreased,

Post-therapy, 18/301 had BPs of concern. Six had DBP < 60 mm Hg, 7 had

SBP < 100 mm Hg and 5 had both values of concern. Five had associated
AEs.
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5T ?h»rapv. 11 patients had Hks > 110 bpm and 7 of these had basslines >
19 ppm and all had Hks > 100 bpm auring infusion. Max«imum HRs ranged
from 125 to 148 bpm. Only one had associated AE,

There were 21 /320 patients with HRs < &0 bpm cn therapy and &3

rapy. Of the 21 on-therapy, 26 had minimum HR 50-59 bpm. Only one
had AE. Post-therapy, €3 had HRs < &0 bpm, 58 within range 50-59 bpm. At
Teaszt &1 ware receiving other antihypertensives, including beta-blockers
auring this pericd. AEz were reported for 3/63, 2 bradycardiaz and :ne

Tinus arravinmia,

E i:y Tezzz e 3oy mezcr Sare e Teopmeciied Tegdiss

fa a2z of IIncern were omparsed for fencldopam in=l17) anad nitropruzzias
yr=l on-therapy /117 fencidopam and 5/11019 n4frupru5:ida catients had

20 mm Hgy, and post-therapy numpers were 5/115 and 7/117

]
WOl A e

DE
resg ctive1y For SBP < 100 mm Hg, the respective numbers were 2/117 and
37119 on-therapy and ©/115% and 5/117 post-therapy.

Heart rates > 120 bpm were seen in 18/117 fenoldopam and 17/119
nitroprusside patients on-therapy and 5/115 and 5/116, respectively
post-therapy. The numbers with HRs < 60 tpm were 7/117 and 21/119,
respectively on-therapy and 21/115 and 31/116 respectively, post-therapy.

AEs Associated with Vital Signs of Concern Resulting in Withdrawal from
Infusion

In the interval studies, one fenoldopam and two nitroprusside patients
were withdrawn due to AE3 associated with vital signs of concern. In the
combined data, there were no additional withdrawals.

Evaluations of ECGs

Atrial Rate, Ventricular Rate and ECG Intervals
Sponsor only discusses the two interval studies and not the combined data.

The parameters evaluated were atrial rate, ventricular rate, PR, QRS and
OTc intervals. The baseline values and changes for both studies are shown
in sponsor’s Tables 6.1 - 6.4.

In protocol A52, sponsor states that there were no worsening of
abnormalities that were present at baseline. (Data not available to
reviewer). One patient developed PV(Cs and, from 7 hours to end of
infusion, one patient had improvement in abnormal T waves and two had
improvements in nonspecific ST segment changes. Post-therapy, 7 had T
wave abnormalities, nonspecific ST changes and nonspecific PV(s.

18
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Tabie b.1: AYETAEE ULNALUKE 1IVM UADTLLIS \T Wiy swa
Atrial Rate, Ventricular Rate, PR Interval, QRS Interval,
and QTc Interval On-therapy for Fenoldopam Patients in A52
(Appendix 6.1) -~

---Average Change from Baseline---

0-7 Hours 7 Hours On-Therapy
Baseline On-therapy to End of Infusion
Atrial rate (bpm) 80.6 + 4.0 5.4 + 3.5 0.8 + 3.3
(n=18) (n=16) (n=10)
-Ventricular rate (bpm) 80.6 + 4.0 5.4 + 3.5 0.8 + 3.3 N
(n=18) _ (n=186) (n=10)
PR interval (msec) 156.7 + 4.1 2.7 + 3.3 2.0 + 3.6
: (n=18) (n=15) . (n=10)
QRS interval (msec) 69.8 + 4.9 4.6 + 3.0 14.4 + 10.5
(n=18) (n=16) (n=10) .
QTc interval (msec)  372.3 + 13.4 4.8 + 6.3 -1.5 + 6.1
. (n=15) ~ (n=15) (n=10)
ADDTADS THIG WAy
N
I¥
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Table 6.2: Average Change [rom Baseline (- SE) for
Atrizl Rate, Ventricular Rate, PR Interval, QRS Interval,
and QTc Interval On-therapy for Fenoldopar Patients in D1iOl
{Appendix 6.1}

Average Change iroz Baselirne

Baseline 6 Hours 0On-Maintezance

Atrial rate 87.5 + 2.1 c.8 +1.8

(bpm) (n=83) . (n=8T7)
Yentricuiar rate '87.4 + 2.0 0.8 + 1.8

(vpm) : (n=84) (n=68)

PR interval 160.0 + 3.2 0.1+ 2.4

{(msec) (n=83) (n=67)

QRS interval 122.1 « 18.5  -1.8 + 3.3

(zsec) (n=84) (n=68)

QTc interval 437.1 + 6.4 8.5 + 4.3

(z=sec) (n=83) (n=68)

Table 6.3: Average Chahge from Baseline (+ SE) for

Atrial Rate, Ventricular Rate, PR Interval, QRS Interval,
and QTc Interval Post-therapy for Fenoldopan Patients in A32
(Appendix 6.1)

Average Change from Baseline

Baseline Within 48 Hours Post-therapy

Atrizl rate 80.5 + 4.0 -4.6 + 2.8
(bpm) (n=18) (r=118)
Ventricular rate ~ 80.6 + 4.0 -4.8 + 2.6

. {bpm) (n=18) (n=18)

PR interval 156.7 + 4.1 -3.3+86.0
(nsec) (n=18) (n=18) '
QRS interval 69.8 + 4.9 3.6 +2.5
(zsec) (n=18) (n=18)

QTc interval 372.3 + 13.4 12.5 + 7.0
(msec) (n=15) (n=18)
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Table 6.4: Average Change from Baseline (+ SE) for
Atrial Rate, Ventricular Rate, PR Interval, QRS Interval,
and QTc Interval Post-therapy for Fenoldopam Patients in D1101
‘(Appendix 6.1)

-Average Change from Baseline-

24 Hours 48 Hours
Baseline Post-therapy Post-therapy
Atrial rate (bpm)- 87.5 + 2.1 -6.8 -+ 1.8 -9.7 + 2.0
' (n=83) (n=71) (n=80)
Ventricular rate (bpm) 87.4 = 2.0 -6.7 + 1.8 -9.5 + 1.9
(n=84) (n=72) (n=81)
PR interval (msec)  160.0 + 3.2 2.5 + 2.3 1.8 + 2.7
(n=83) (n=71) (n=80)
QRS interval (msec) - 122.1 + 18.5 -12.2 + 11.1 1.0 +1.8
(n=84) (n=72) (n=81)
QTc interval (msec) 437.1 + 6.4 -3.0 + 6.7 -11.7 + 4.3
(n=83) (n=71) (n=80)
APPEARS THIS WAY
ON OR!IGINAL
APPEARS THIS WAY
ON ORIGINAL
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in Dilol, tners were T wave 2na T zeamset Insngss. Eignt patisencr:
c.periencea T wave Inarges that wers fIt prezert 2% pazeline v owIczes o 1
s¢ 3 previous abnormeTPtyv, Trezs tocurrsa fr A Witk T wave specemsTiceac:
gt cazeline and in (8% withour sz’ ine cranges.

Overall combined data are not dizcuszzed, but it 1= the reviewsr 'z
reccllection that there were change: in ECG parameters in the zriginal NDA

and that thesze had been specifically mentionad in the review,

Withdrawals for Clinical Events

In the interval studiesz, 24 patient: were withdrawn for AEs (11
fenoldopam). 0OF 202 patients and subiects who had received fencldopam, 47
i &%t were withdrawn for AEs.

= R R L - - = = = + - T~ =z = =
>3, g2T1en W 1TEET o mantn EruNILIEII L ]
..... T, K - - .= = - - R

& re=3Iunz ine ngmos o] RS- e R SOTH [ s T I H
- - - = - 71 - - <
nrorts Table 7.1

Table 7.1: Number and Percentage of Fenoldspam Patierts
Withdrawn for Clinical Events
- from Int-avenous Studies
(Appendix 7.1)

---------------- Number cf Patients---------cocuuo-
Severe
Body System Hypertension Hypertension Non-hypertensicn
(n=112)" (%) (n=384)"" (%) (n=75) (%)
Cardiovascular 7 (6) 19 (95 o, (9)
General body 2 (2 8 ( 2) 1 (0)
Nervous 2 (2 ] (1) 0 (0)
Digestive 7 (6) 9 ( 2 0 ()
Integumentary 0 (0 0 ( 0) 0 (0)
Metabolic 3 (3 4 (1) 0 (0)
Psvchological 1 (1) 1 (1) 0 (0)
Patients
withdrawn 11 (10) 28 (7) 1 (1)

Numbers are not additive because some patients had clinical events
in more than one body system at time of withdrawal.

»»Represents patient with abdomino-pelvic pain.

# Fenoldopam treated patients in INTERVAL STUDIES.

££A1]1 hypertension patients to date receiving intravenous fenoldopasm.




The more commonlty reported syenns ‘n o withdrawsl wers n=t!l’
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racooyzness 2, One /7T Tn nor-hypertension zrldies waz witharawn aus

acazminal pain.

Lo

(1]

e

W

{

Zince the submission of the 120 day update, one CHF patient died of
ventricular fibrillation.. This was considered possibly fenoldopam
related., Four patients died within 30 days post-therapy, all considered
unrelated to drug. There were 21 deaths with oral drug, 18 unrelated to
medication and 3 possibly related. An additional 11 died within 30 days
post-therapy. :

Total experience to date, one died on~therapy, 10 within 30 days. With
oral formulation, 72 (70 CHF) died on-therapy, majority (79%) after 30
days therapy; 20 died within 30 days post-therapy.

In hypertension studies, one patient died 8 days post-therapy of sortic
dizsection. Majority of deaths occurred in non-hypertension studies,
Three pozt-therapy deaths occurred, 6 hours, 3 days and 14 days
post-therapy. The causes of death were cardiogenic shock/edema, possible
pulmonary embolism and worsening CHF. A1l were considered unrelated to
druq.

0f the 70 deaths in total experience, 57 were due to primary disease. The
balance were due to pulmonary edema, pulmonary infection, pneumonia,
cerebral-embolic event, subdural hematoma, stroke, cerebrovascular
accident, urosepsis, suicide, liver cancer. '

Time on Therapy for CHF Patients at Time of Death

Since 120-day update.

One patient died after 21 days therapy due to possible arrhythmia.

20
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Table §.2: XNuzber and Percentage of Patients in Intravencus Severe
Hypertension Studies with Hezatolcgy Test Va%yes
of Sponsor-defined Concern or with a Change
{frow Bzseline of Spcnsor-defined Concern
(Appendixes §.2 and 9.24)

Laboratorv test | Baseline | On-thersov  1-2 dave
(%) (%) (%)
Epind
{B0%~1i5wer limit normal
INTERVAL DATA: 7/111  (6) 4/79 (5) 9/106 (8)
COMBINED DATA: 9/316 (3) 4/79 (5) 20/282 (7)
>120% upper limit normal
INTERVAL DATA: 0/111 (0) 0/79 (0) 0/106 (0)
COMBINED DATA: 1/316 (1) 0/79 (0) 0/282 (0)
-25% change
INTERVAL DATA: -- 0/78 (0) 1/106 (1)
COMBINED DATA: _ 0/78 (0) 6/279 (2)
-25% change .
INTERVAL DATA: -- 0/78 (0) 0/106 (0)
COMBINED DATA: 0/78 (0) 0/279 (0)
\ Total neut;oph'ls
INTERVAL DATA: 0/103 (0) 0/76 (0) 0/99  (0)
COMBINED DATA: 1/276 (K1) 1/76 (1) 3/243 (1)
-20% change
INTERVAL DATA: -- 12/72 (17) 34/95 (36)
COMBINED DATA: 12/72 (17) 77/231 (33)
WVBC
x 10°/on® '
INTERVAL DATA: 0/111- (0) 0/79 (0) 0/106 (0)
COMBINED DATA: 0/317 (0) 0/79 (0) 1/282 (K1)
>20 x 10°/on®
INTERVAL DATA: 0/111  (0) 0/79 (o; 0/106 (0)
COMBINED DATA: 1/317 (K1) 0/79 (0 17282 (<1)

-25% change

 INTERVAL DATA: - 4/78 (5) 15/106 (14)
COMBINED DATA: 4/78 (5) 35/280 (13)
+25% change
INTERVAL DATA: -- 20/78 (26) 20/106 (19)
COMBINED DATA: . 20/78 (28) 46/280 (16)
i.'!ﬁii;lii?o" .
INTERVAL DATA: 2/111  (2) 1779 (1) 2/104 (2)
COMBINED DATA: : 2/203 (1) 1,79 (1) 5/271 (2)
~-20% change -
INTERVAL DATA:.. -- 5/78 (6) 7/104 (7)
COMBINED DATA: . 5/78 (8) 247262 (9)

. Pcrccntngoo for ckange from baselice are calculated “ased oz tle pumber of
patients with a post-tlerapy value who alsc tad a taselice value.:

4/33
9/190

0:33
0,190

2,32
4/188

0:33
1,'. 188

0/32
3/160

12431
52/132

0/33
0,188

2/33
3/188

8/32
32/186

6/32
22/186

1,32
1/161

3731
11/155.

(12)
(8)

(<1)

(3)
(<1)

(10)
(7)

600239
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Since 120 day update, six patients died in the studies while receiving

. .medication other than fenoldopam. Three received captopril (primary

disease, subdural hematoma, unknown); one Moduretic 9primary disease) and
2 placebo (primary disease, upper Gl bleed).

For total experience, 18 died on-therapy }eceiving other treatment. Ten
received captopril (6 primary disease, 1 subdural hematoma, 3 unknown);
one Moduretic (primary disease); 7 placebo 9primary 6,1 upper Gl bleed).

In chronic renal failure, 2 patients died since 120 Day report, both from
cardiovascular causes: cardiac arrest after 417 days treatment and M]
after 264 days. Post therapy, there was 1 death, worsening CHF.

APPEARS THIS WAy

N ADINIRIAY
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Table 9.3: Nuzber and Percentzge of Patients in Int-avenous Severe
Hypertension Studies with Values 0u»sxde the
Nerpal Range for Selected Hemate!

(H=High; L=Lcw)
(Appendixes 9.4 and 9.44)

Laborztory Test

Eematocrit (L)
INTERVAL DATA:
COMBINED DATA:

Bemoglobin (L)
INTERVAL DATA:
COMBINED DATA:

Red blood cells (L)
INTERVAL DATA:
COMBINED DATA:

Total neutrophils (L)
INTERVAL DATA:
COMBINED DATA:

Platelets (L)
INTERVAL DATA:
COMBINED PATA:

¥BC (L)
INTERVAL DATA:
COMBINED DATA:

WBC (H)
INTERVAL DATA:
COMBINED DATA:

Baseligpe
(%)

23/111 (21)
71/318 (22)

20/111 (18)
64/316 (20)

16/110 (15)
50/301 (17)

9/103 (9)
(3)

15/276
5/111 (5)
9/293 (3)
5/111 (5)

18/317 (6)

18/111 (16)
50/3i7 (16)

On-therapy

(%)
25/79  (32)
25/79  (32)
22/79  (28)
22/79 (28)
16/79  (20)
16/79  (20)
6/76  (8)
6/76  (8)
2/79  (3)
2/79  (3)
579 (5)
5/79  (6)
17/79  (22)

17/79  (22)

22

legy Tests

%)

(12)

------- Pest-therapy-----
1-2 cdays - 3-20 Davs
(%)
33/106 (22) 6/33
62/282 (33)° 50/190
34/116 (29) 7/33
83/282 (33) 50/190
29/108 (27) 5/33
74/280 (26) 43/175
12/99 (12) 3,32
25/243 (10) 11/160
'8/104  (5) 1/32
14/271  (5) 3/161
7/106 (7) 2/33
27/282 (10) 14/188
23/106 (22) 4/33
33/282 (19) 15/188

(9)




S

lerum 2ieIvrcl,mes stazsziumr .zlues G- wes
seer irn 4% 29 rcaze A a= -1 davs most-crerap,
Apcut 3% hag Tess > %% irange n- o arid goze-
therapy. Eleztral FveEr3el witrine t: 10 days
gost-therapy. The number of pa"enf- with potazzium valuss Sutsiae the

normal range is summarized az follows:

Number of Patientz with Potasszium Values Jutside Normal Rarge

Bazeline On-Therapy 1-2 Days Post 3-20 days Fost
LOW’
£2/31 2 2% 103/273 38% Q927312 29% 37211 &%
HI'JH
SRS b 7r273 % 1472102 3 RENSS P
Tre sumpsr F gETientI owith c2nal parametecs above thne nirmal orsngs s
rrezented in the newr Table zgznscr’s Taople %

bNumber Patients with Ranal Parameter:z Apbcves Normal Rangs
Test Baselins On-Therapy 1-2 Days Post- 3-20 Davs Fose-
BUN 56/245 23% 47/213 22% 1106/244 45% 61/161 22%
Crezatinine 106/316 34% 92/268 34% 1447313 46% 757212 25%
Urea 22/56 3% 18/53 34% 26/54 48% 15/38 29%%
Uri¢c acid 62/218 28% 9/26 3%% 67/190 35% 54/163 3I9%

“The number of patients with values above normal for liver function tests
were!

Number Patients with Values Above Normal for Liver Function Tests

Test Baseline On-Therapy 1-2 Days Post- 3-20 Days Post-
Alk Phos 42/307 14% 12/78 15% 27/278 1 0% 14/187 7%
ALAT 58/294 20% 17/708 24% 56/260 22% 307182 16%
ASAT 38/309 12% 14/79 18% 42/280 15% 237192 12%
Total Bili 23/308 8% 10/78 13% 27/274 10% 2/186% 1%

A significant number of patients showed abnormal values for urine
bacteria, casts, crystals, epithelial cells, RBCs and WBCs. Sponsor feels
that these changes were due to the primary disease effect on the kidney
but this does not explain the increase on-therapy and subsequent decrease

post-therapy. R e o_)?,‘,_g_m Back Bse wr o .ﬂ%%ﬂ@k O

fos Josdrty
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Numper Fatisnts witn Acsnormal Values faor Urspalyszis

-
*

Tezt Baseline dn-Tharap, 1-2 Da,z: Pose- 220 Days Fose-
Eacteria 527234 3% 757171 34% 1277280 5l% 50,/182 3 7%
fastz 20/233 9% 29/162 17% £3/249 25% 237150 1%
Crystals 16/225 7% 147162 9% 43/240 20% 13/141 13%
Epith Cel 64/23% 27% 3/171 5% 98/251 39% 43/180 2%
RBC /HPF 101/22% 42% 84/171 45% 136/250 54% £5&/154 24%
WEBL /HPF - 112/723% 48%  67/172 39% 140/250 56% 727153 4 7%

Lab Values in Non-Hypertension Studies

ioonzar only prezents the rezylnzs az values o "sponsor-defined.conceral
amd neovw in orelaticn to nmormal Latusz.  Im OHF ztudies, there was 3
drirezse Ao onumper of pletslist: from o pazsline with 26% feding beliw norms
ristherapy ypazeline 1d% peiow mormals, Il% at 1-2 davz pozt- snd 10 as
2-I0 davE post-therapy Tre tther results are best preszented az sponsor s
Takbies 2.1% and 2.1%

The incidence of AEs increased with increased infusion rates. In the

interval data, at rates < 0.1 mcg/kg/min, the AE incidence was 4%

increasing to 19-29% at higher rates. Higher cumulative doses were also

associated with higher incidence of events, 7-15% up to 0.149 mcg/kg and

28% at doses > 0.15 mg/kg. Nausea/vomiting occurs more frequently at

higher infusion rates. In the combined database, it was found that
.flushing, headache and nausea/vomiting were all dose related.

At an infusion rate of < 0.1 mcg/ka/min, the incidence of AEs was 6%,
increasing to 22% at 0.1-0.29, 20% at 0.3-0.49, 18% at 0.5-0.69, and 30%
over this rate. The first onset of flushing occurs at lower infusien
rates < 0.7 mcg/hg/min and at lower cumulative doses < 0.02 mg/kg.
Headaches and vomiting occur more at higher rates (1.0 mcg/kg/min) and at
higher cumulative doses of 0.149 mg/kqg and higher. The AE incidence for.
cumulative doses parallels the infusion rate, being 8% at < 0.1 mg/kg
rising to 13% at 0.1-0.19, then remaining steady until > 0.149 with an
incidence of 29%.

The incidence of the most commonly reported AEs viz & viz infusion ratss
and cumulative dose is presented in sponsor’s Tables 11.3 and 11.4.

Drug-Druq Interactions

The most commonly used concomitant medication was arteriolar smooth muscle
relaxants (36% pre-therapy, 20% on-therapy and 54% post-). there was an
increased incidence of flushing with pre-therapy alpha blockers (25%)
compared to 4% with no antihypertensive and 19% with ACE inhibitors.

Headache was more frequent in patients who had received pre-therapy
centrally acting anti-adrenergic agents and alpha blockers (25%).
Frequency with other treatments was 8% with other antihypertensives to 15%
ACE inhibitors. Patients who had not received previous antihypertensives
did not experience headaches on-therapy.
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£lzzkz had 2 migrar inzidercs of post-therapy event:s than 373 nin-blainz
4% = 1%y, ezpezizally heazatre
In the comibined data, 20% <f gpatients had rezeived prior medications,

=zpecially artericlar zmocth muscie relaxants, central anti-adrenergizs,
ACE inhibitors and beta-blockers and diuretices. During the study, 53%
received concomitant medications and 88% post-infusion. The incidencze of
AEs by drug category were:

Ferzentage Patients with On-Therapy AEs, by Drug Group

Drug Group Number of Patiente Parcentaqe
tlpra 8lockers : 15/24 83
2JE dnnibiteors 22T E-
Central snti-adransrgis 37765 T3
Giurenics ol 3
Eetz-Tigobkers 30, 33
lther antingpertenzile: 3 4
aizium channel blockers 32, 47

. No antihypertensive €3 344

The most commonly reported events were flushing, reported with all groups
of drugs except cother antihypertensive group. This was most common with
alpha blockers (25%), beta-blockers and ACE inhibitors (19%). Headache
was reported by 25% with alpha blockers and 25% centrally acting
anti-adrenergics. This was not reported in Other antihypertensive group.
Nausea/vomiting was mainly with calcium blockers (29%) and beta-blockers
_(27%) in the interval studies but 4-10% for all groups in combined data.

Post-Therapy AEs

The incidence of events post-therapy by drug group is shown in sponsor’s
Table 12.3.

Percentage Patients with Post-Therapy AEs, by Drug Group

Drug Greup Number of Patients Percentage
Other antihypertensives 33/54 6l
Diuretics 59/121 : 49
Central anti-adrenergic . 37/85 44
Alpha Blockers 25/61 41
Beta-Blockers 21/58 36
Calcium channel blockers 47/132 - 36
ACE inhibitors 36/100 36
No antihypertensive 3/62 5

There were no reports of flushing in any group. Headache was reported in
all groups except in the no antihypertensive group. Incidence of headache
was 5% beta blockers to 19% other antihypertensives. Nausea/vomiting
occurred 1% with calcium blockers and central anti-adrenergics to 9% with
other antihypertensives. No nausea/vomiting was reported in the no
antihypertensive group.
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In the interval data, the incidence of AEz was lower in the > <f year
group than in ¢ 6% years (44% vs 55%). In the combined data, the
incidence wasz the same. Nausea/vomiting was more freguent in the younger
group. The breakdown of patientz by age and body system in se=en in )
sponsor’s Table 13,1,

Table 13.1: Number and Percentage of Patients with
On-therapy Clinical Events Grouped by Age
(Appendix 13.3, 13.3.4)

Less Than
or Equal to Greater Than
65 Years 65 Years
(%) (%)
Cardiovascular
INTERVAL DATA: 24 (23) 2 (22)
COMBINED DATA: 70 (24) 6 (18)
Digestive
INTERVAL DATA: 14 (14) 1 (i1)
COMBINED DATA: 27 (9) 1 (3)
General body
INTERVAL DATA: 24 (23) 1 (11)
COMBINED DATA: 51 (18) 5 (16)
Genitourinary
INTERVAL DATA: 2 (2) 0 (0)
COMBINED DATA: 8 (3) 1 (3)
Hematic
INTERVAL DATA: 2 (2) . 0 (0)
COMBINED DATA: 3 (1) 0 (0)
Integumentary
INTERVAL DATA: 4 (4) .0 (0)
COMBINED DATA: 6 (2) 0 (0)
Metabolic
{ INTERVAL DATA: 10 (10) 0 (0)
COMBINED DATA: 19 (7) 2 (6)
Musculoskeletal
INTERVAL DATA: 3 (3) 0 (0)
COMBINED DATA: 8 (3) 0 (0)
Nervous
INTERVAL DATA: 11 (11) 1 (11)
COMBINED DATA: 22 (8 1 (3)
Psychological .
INTERVAL DATA: 4 (4) 1 (11)
COMBINED DATA: 7 (2) 1 (3)
Respiratory : :
INTERVAL DATA: ) 4 (4) 1 (11)
COMBINED DATA: 9 (3) 1 (3)
Number of patients with at least one clinical events
INTERVAL DATA: 57 (55) 4 (44)
COMBINED DATA: 141  (49) 14 . (45)
Number of patients receiving fenoldopam
INTERVAL DATA: 103  (100) , 9 (100)
COMBINED DATA: 289  (100) 31 (100)

ab




Fost-trnerapy, only one 3 ouer o ared s 24 10K
years in tne interval data,  Ir 2% yesrz had 8Is

compared to 97/28% lerT than &€ vitems, lde-
patisnts had more cardiovascuiar wrile yogngeEs 3T tur mE
more general body zymptoms (10% SR L “eadachs
was more fraquent in younger group % i, The major differences
between the two groups were (number of patients with AEs):

{ &% vears > €% years

Cardiovascular 24 3% 4 13%
Digestive 12 4% 1 3%

General Body 23 10% 1 3%
Genitourinary 1l 4% 2 &%

Hamat i I3 =% i %
Merspotic 1 T z 2

fkacs
On-therapy events, by race, are summarized in the next Table,
Number of Patijents On-Therapy AE=z by Race
Black Caucasian QOther

Cardiovascular 36 22% 38 25% 2 40%
Digestive 1% % 13 8% 0 0%
General Body 39 19% 25 16% 1 20%
Genitourinary & 4% 3 2% 0 0%
Hematic 2 1% 1 1% 0 0%
Integumentary 2 1% 4 3% 0 0%
Matabolic 14 % 7 4% 0 0%
Musculoskeletal 6 4% 2 1% ] 0%
Nervous i0 6% 13 8% 0 0%
Respiratory 4 2% 6 4% 0 0%
TOTAL 83 5 2% 69 45% 3 60%

Post-therapy, interval data, had 28% blacks with AEs compared to 16%

whites,
data,
system is presented below.
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The major difference was for headache 9% vs 4%,
45% reported events compared to 22% whites,

Breakdown by body

In the combined
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Nervous 14 I% g 5% ] (0%
Fezpiratory 3 2% 0 0% Q 0%
ToTaL 7 45% 24 2% i '
Irter,a? Jata had 0% Temales reporting AEs compared to 49% maiz:z,
szpecialiy cardiovascular, general body svatem, digestive and nervousz. In
the combined data, the ratio was 54% vs 42%. data are presented below.

Number of Patients On-Therapy AEs by Sex

Females Males

Cardiovascular 38 27% 38 21%
Digestive 14 10% 14 2%
General Body 31 22% 25 14%
.Genitourinary 1 1% 3 4%
Hematic 3 2% 0 0%
Integumentary 2 1% 4 2%
Metabolic 12 8% 9 5%
Musculoskeletal 3 2% 5 3%
Nervous 13 9% 10 6%
Respiratory 4 % 6 3%
TOTAL 76 S4% 75 44%

Females reﬁorted headaches more often than men (20% vs 10%).
Fost-therapy AEs were reported by 32% females vz 34% males with no
difference in events by body system. Abnormal WBC was reported in 4%

males and 0% in females.

Drug-Disease Interaction

Secondary diagncses included CHF (9%), diabetes (12%), renal failure (9%)
and renal artery stenosis (3%). In the interval data, the percentage of
patients with CHF (82%), diabetes (69%) and renal failure (59%) with AEs
was higher than in the general population (54%), In the combined data,

the respective percentages were CHF (53%), diabetes (58%), renal failure
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{60%; and gensral populiation (48%),

1 25%). -

In the post-therapy phase, AE:z were higher Tor discerticz in the intsr
data (54%) compared to CHF (36%) and total group (22%). In the combined
datacase, the percentage AEs were similar in all cases (30-40%;. Hsada
was the most common event.

AEs from Other Sources

Individual investigators conducted additional tests and, it was found,
that therz was an increase in intraccular pressure of 3-4 mm Hg. {the
reviewer has commented on thiz in 8 previcus submission to the Agency:,

There were no deaths on-therapy but two deaths within 30 days post-theragy
in acute renal failure studies. Eoth occurred within 10 days of
termination of infusion. Causes of death was MI and central
cardiovascular failure,

COMMENTS
1 There are no major new events reported that were not noted in the NDA

It was not always easy to cross-check data as the Table numbers cited
in the text often did not correspond to the Table mentioned.

ro

3 It was often difficult to balance numbers in the text with those 1in
the appendices

4 As with the original NDA, this submiszssion was not user friendly

5 There does not appear to be any major safety problems defined in this
update.
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- Design Summary

1 Clinical Pharmacology studies
1.1 Renal and Neurohormonal Effects in Healthy Subjects (study A-49): .

Design Summary

This baseline placebo-controlled, open-label, dose-ranging, drug-drug interaction study nonrandomly
assigned 10 healthy subjects (after a single pre-treatment infusion of placebo) to receive (on
separate days) 4 hour' iv infusions of fenoldopam (given as ascending 0.05, 0.10, 0.25, and 0.50
ug/kg/min doses in each subject) in the absence and presence of the dopaminergic antagonist,
metoclopramide (10 mg/hr iv). On the evening before each of these 3 days (the placebo baseline
day, the fenoldopam monotherapy.day, and the fenoldopam-metoclopramide cotherapy day) all
subjects were administered oral (300 mg) and potassium iodide (10 drops of "saturated" solution).
Seven subjects participated in a subsequent study day in which lithium pre-treatment was withheld
before a fenoldopam monotherapy infusion otherwise identical to study day 2. The objectives were
to assess safety, and to estimate the influence of the various co-therapies on fenoldopam-mediated
changes in renal hemodynamics (radioiothalamate-estimated glomerular filtration rate (GFR),
radiohippurate-estimated effective renal plasma flow (ERPF), filtration fraction (FF)), sodium
excretion, plasma renin activity and plasma aldosterone concentration.

Pharmacodynamic Outcomes

The sponsor provided no raw data, but only a brief summary report of their interpretation of results j
from this study. Reportedly, fenoldopam caused a dose-related (and metoclopramide-insensitive)
increase from pre-treatment ERPF without changing GFR. At an unspecified time during

fenoldopam infusions there were said to be 10 mm Hg (presumably mean) reductions in DBP .
which were reportedly antagonized (to an unspecified extent) by metoclopramide, no (presumably

mean) change in SBP, and 2-fold increases from pre-treatment levels of plasma renin activity.

Safety Outcomes

Sec the section 3 below for a discussion of safety data from this study.

1.2 Effect on PEEP-induced Renal Dysfunction (study B-1404) :

This uncontrolled, open-label study nonrandomly assigned 34 subjects (patients with positive end
expiratory pressure (PEEP) ventilation-induced reduction in urine output of 25%) to receive a 4
hour iv infusion of fenoldopam (given for 2 hours at 0.1 pg/kg/min and uptitrated as tolerated to
0.2 pg/kg/min for 2 additional hours). Patients were to be maintained on constant fluid intakes.
PEEP was begun at 4 cm H,O and uptitrated to a maximum of 12 cm H,0. The objectives were to
assess safety and drug-associated changes from pre-drug measures of renal function (electrolyte and
urine excretion, and creatinine clearance), peripheral hemodynamics, pulmonary function, and safety

!presumably the total daily exposure to any fenoldopam dose; but this is unclear.
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in patients subjected t6-the renal effects of PEEP>.

Investigative sites

The study’s investigative sites were as follows:
Table: 1

Dr. Suter Univeristy Hospital Geneva, '
Switzerland -
2 Dr. Schuster Stadt Karankenhaus
Hildesheim, Germany
3 Dr. Hemmer . Centre Hospitalier
Luxembourg

Enrollment criteria.

Adult (>18 years) patients were eligible for enrollment if they required mechanical ventilation with
PEEP and manifested a PEEP-induced reduction of 25% from the pre-PEEP level of urine output.

- Excluded from enrollment were pregnant or lactating women as well as those subjects manifesting:

- recent use or the requirement for uninterrupted use of diuretics, dopamine, dopamine antagnosits,
MAO inhibitors, vasodilators, or an investigational drug.

- uncontrollable ventricular dysrhythmia.

- chronic renal failure with serum creatinine >180 umol/L or requiring dialysis.

- pheochromocytoma.

- thrombocytopenia. ,

- known hypersensitivity to sulphite, fenoldopam or related agents.

- hyponatremia.

- hypophosphatemia.

Endpoints.

The prespecified primary endpoints were reportedly the renal functional indicés. Safety endpoints
were as follows: observed adverse events (AE), hematology, and blood chemistry. All endpoint
observations were obtained every 2 hours. :

- Statistical analysis.

Apparently "nonparametric tests for assessment of differences” were performed, but no further
details were provided. -

+ *these are known to include decreases in GFR, natriuresis, and diuresis, and renal blood
flow. .
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-

Pharmacodynamic Qutcomes

The age of subjects ranged from 20-83 years. After stabilization of PEEP-associated changes,
fenoldopam was associated with a 23 mL/min increase in mean urine flow after four hours of
infusion.

PEEP was associated with a 115 microEq/min mean decrease from the pre-PEEP rate of potassium
excretion. The subsequent fenoldopam infusion was associated with a relative increase above the
PEEP-associated mean rate of potassium excretion of 9 microEq/min after two hours, and 27
microEq/min after four hours, but on-drug and immediated post-infusion values did not return to
the pre-PEEP baseline®. :

\
-

There were apparently about 3 mm Hg fenoldopam-associated reductions in mean SBP, roughly 5-6
mm Hg reductions in mean DBP, about 6 bpm increases in mean HR, and little drug-associated
change in pulmonary function indices.

Safety Outcomes

See section 3 below for discussion of safety data from this study.

1.3 Hemodynamic effects in Congestive Heart Failure (study B-1214),

Design Summary

This uncontrolled, open-label study nonrandomly assigned 9 subjects (NYHA class II-IV
congestive heart failure (CHF) patients with left ventricular ejection fraction (LVEF) < 40%) to
receive an iv fenoldopam infusion starting at 0.1 pg/kg/min and uptitrated until a 25% increase
from pre-treatment CO or a dose rate of 2.5 mcg/kg/min was achieved, with maintenance of the
- highest achieved dose rate for up to 6 hours. The objectives were to assess safety, and central,
peripheral and renal hemodynamics. " '

Pharmacodynamic Qutcomes

The sponsor provided only an abbreviated report of the results of this study. The range of subject
ages was 32-59 years. Reportedly, at the end of maintenance fenoldopam infusions the mean drug-
associated changes from pre-treatment DBP, SBP, and HR were -13.9 mm Hg, -17.6 mm Hg, and

14.2 bpm, respectively.

Reportedly, CO was increased by at least 25% over pre-treatment values in all subjects, mean

ERPF increased 193 ml/min over pre-treatment levels, and neither sodium excretion nor GFR
. changed to a clinically important extent in association with drug exposure.

Safety Outcomes

The sponsor’s abbreviated report of the safety resul‘ts of this’studj.( is reviewed in section 3 below.

*as per the sponsor’s table 14a, page 190, volume 57).

‘postural positions were not described for any of these measurements.
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1.4 Renal and hemodynamic effects in Edematous Chronic Renal Disease (study A-44)

Design Summary

This uncontrolled, open-label study nonrandomly assigned 27 subjects (chronic renal failure patients
with edema despite loop diuretic treatment) to receive iv fenoldopam (titrated from 0.025 to 0.100
Hg/kg/min) subsequent to a 24 hour washout of any previous antihypertensive medications. In
phase I of the study 6 hour continuous iv fenoldopam infusions were started at 0.025 pg/kg/min for
the first hour, and uptitrated every half hour by 0.010 pg/kg/min increments until a 100% increase
over pre-treatment diuresis was achieved or a maximum doserate of 0.100 ng/kg/min was attained.
The dose arrived at after 6 hours was maintained for an additional 6 hours (study phase II), and
then an additional 18 hours. (study phase II). The objectives were to observe safety, diuresis, and
systemic BPs in association with fenoldopam exposure. )

Investigative sites

The study’é investigative sites were as follows:
Table: 2

APPEARS THIS wAY
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Enrollment criteria.

Adult patients (aged 18-70) were eligible for enroliment if they manifested stable chronic renal
failure with GFR < 30 ml/min, daily diuresis < 700 mL during diuretic therapy, edema
unresponsive to diuretics. Excluded from enrollment were pregnant women and women of
childbearing potential as well as those subjects manifesting:

- congestive heart failure.

- diastolic BP 2 115 mm Hg.

- unstable angina, or myocardial infarction within the previous 3 months.

- hypertensive encephalopathy. .

- SGOT, SGPT, or bilirubin values > 50% above upper limits of normal. - serum albumin < 2.5
gm/dL.

- history of vasculitis, collagen vascular disease, or immunomodulator use.

- requirement for the uninterrupted use of antihypertensives, diuretics, phenothiazine, or dopamine
antagonists.” )

Pharmacodynamic QOutcomes

The mean age of subjects was approximately 55 years. The final mean infusion rates ranged from
approximately.0.07-0.09 ug/kg/min during the various phase§ of the study.

These pharmacodynamic analyses excluded one subject whose age was in excess of the enrollment :
criterion. Among 6 patients who were exposed to a 6 hour infusion reportedly the drug-associated b
- peak mean increases from pre-treatment urine excretion (approximately 1.5 mL/min, occuring at
around 2-3 hours post-dose) was statistically distinguishable, as were the mean decreases from pre-
treatment SBP (approximately 12 mm Hg). DBP changes were not significant. ‘

Among 10 patients exposed to a 12 hour infusion reportedly the drug-associated peak mean
increase from pre-treatment urine excretion (approximately 0.5 mL/min) was statistically
distinguishable, as were the decreases from pre-treatment SBP (approximately 20 mm Hg), and
DBP (approximately 5 mm Hg).

- Among 10 patients exposed to a 24 hour infusion the drug-associated peak mean increase from pre-
treatment diuresis (approximately 1 mL/min) was reportedly statistically distinguishable, as were the :
decreases from pre-treatment SBP (approximately 10 mm Hg), and DBP (approximately 10 mm
Hg). |

Safety Outcomes ‘ . |

See section 3 below for a discussion of safety data from this study.

1.5 Renal and hemodynamic effects in Chronic Renal Failure Patients (study A-45)
Design Summary - T |

This uncontrolled, open-label study nonrandomly assigned 12 subjects (chronic renal failure patients
with GFR of 20-60 ml/min) to receive a brief iv fenoldopam infysion on day 1, followed by oral
fenoldopam on days 2-11, and then another iv infusion on day 12. The day 1 infusion was for 2
hours (given as 0.05 pg/kg/min in the first five patients, and as 1 pg/kg/min in the rest), and oral
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therapy began at 150 mg/d (in equally divided thrice-daily doses) during days 2-4, and was
uptitrated to 300 mg/d (again, in equally divided thrice-daily doses) on days 5-11. The final day 12
iv fenoldopam infusion was at the same dose as given on day 1, and started 4.5 hours after the
most recent oral dose. The objectives were to assess safety, and changes in renal hemodynamics
(GFR, ERPF, FF), diuresis, and peripheral hemodynamics.

Investigative sites

The study’s principal investigator was Dr. Donker of Vrije University, Amsterdam, The
Netherlands. _

Enrollment criteria, X

~

Adult patients (aged 18-70) were eligible for enrollment if they manifested stable chronic renal
failure with GFR between 20 and 60 mI/min. Excluded from enrollment were pregnant women and
women of childbearing potential as well as those subjects manifesting:

- congestive heart failure requiring non-diuretic therapy.
- systolic BP below 95 mm Hg, or diastolic BP below 70 or above 95 mm Hg.
- unstable angina, or myocardial infarction within the previous 3 months.
- clinically significant dysrhythmias. ‘
- SGOT, SGPT, or bilirubin values > 50% above upper limits of normal. - serum albumin < 2
gm/dL. '
- hematuria.
. - requirement for the uninterrupted use of antihypertensives, immunomodulators, monoamine
oxidase inhibitors, catecholamines, cimetidine, NSAIDs, or dopamine antagonists.
Treatment regimen.

The daily protein and sodjum intake of subjects was to be kept constant. Diuretics were to remain’
at unchanged doses. Nondiuretic anti-hypertensives were not allowed.

Drug preparations.
The tablet formulations were batch 5 for the 50 mg tablets and batch 35 for the 100 mg tablets.
Parenteral fendoldopam was provided in 10 mg/mL ampules (batch 22F) which were diluted with
5% dextrose to achieve final concentrations of 1-100 pg/mL.

. Endpoints.
There was no prespecification of a primary efficacy endpoint.
Statistical analysis.

The protocol specified that paired T-tests or Wilcoxon tests would be used to compare day 12 and
‘day 1 GFR, ERPF, and BPs. All patients were included in the submitted efficacy analyses.

RESULTS:
Pre-treatment variables.
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The subjects were 4 nfales and 8 females with a median age of 52.5 years, and a median pre-
treatment GFR of 32 mL/min/1.73 m?.

Pharmacodynamic Outcomes

Reportedly on day 1, immediately prior to iv infusion the mean values of urine excretion rate,
ERPF, mean arterial BP, and HR were 4 mV/min, 141 mVmin/1.73 m?, 105 mm Hg, and 65 bpm,
respectively. The first iv fenoldopam infusion was reportedly associated with a statistically
distinguishable 49% mean increase from pre-infusion urine flow, a 7% mean increase from pre-
infusion ERPF were observed, no significant change observed in GFR or FF, a significant 4%
reduction from pre-infusion mean .arterial BP, and a significant 10% increase from pre-infusion HR.

After multi-doses the last oral dose was said to have been associated with a stat{stically significant
10% mean reduction from pre-dose arterial BP, and a trend towards a 7% mean reduction in HR
(with pre-dose mean values of mean arterial BP, and HR reportedly being 105 mm Hg, and 77
bpm, respectively). ' :

The final iv infusion reportedly was associated with a statistically distinguishable 22% mean
increase from the 4 mL/min pre-infusion urine flow rate, but no significant change in ERPF, GFR
or FF; a significant 2% reduction from the 101 mm Hg pre-infusion mean arterial BP was also
reported, but no appreciable change from pre-infusion HR.

Safety Outcomes

- See section 3 below for a discussion of safety data from this study.

2. Clinical efficacy trials

2.1 Steady.state pharmacokinetics/p harmacodynamics in essential hypertensives (study 94-5)

Design Summary

This double-blind®, concurrent placebo-controlled and baseline placebo-controlled, parallel-group,
pharmacokinetic/pharmacodynamic (PK/PD) study randomized 35 subjects (essential hypertension
patients with untreated mean supine diastolic blood pressures (DBP) between 95 and 119 mmHg,
but no evidence of end-organ damage) to receive a 48 hour iv infusion of placebo or fenoldopam
(given as a fixed 0.04, 0.1, 0.4, or 0.8 pg/kg/min dose)’. Prior to randomization there was a 24
hour single-blind placebo lead-in (Day 1),.and the lead-in was preceded by a 10 day washout of
previous antihypertensive medications. After 2 days of randomized study drug infusion there was a
24 hour, single-blind, study drug withdrawal phase (on Day 4) during which placebo was
administered. The principal measured parameters were systemic arterial blood pressure (BP),
heartrate (HR), and plasma concentration of both parent drug (including assay for enantiomers) and

Sthe research pharmacist was unblinded, to allow for preparation of the correct dilution of
study medication (given that drug was supplied in a solution of fixed concentration to be
adminstered at a fixed infusion rate). -

‘one additional subject was erroncously administered a 0.01 pg/kg/min dose.
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metabolites. The objectives were to assess PK/PD relationships, characterize maximally tolerated
and minimally effective doses, and to observe for any evidence of tolerance or rebound.

The temporal sequence of phases in this study was as follows:
Table: 3

Temporal sequence of the phases of study 94-§

randomized study
drug infusion

Investigative sites

The study’s investigative sites were as follows:
Table: 4

Investigative sites in Study 94-5

Principal
" Investigator

Baylor College;
Houston, TX

t Dr. William IBRD Center for | 12 ?7 1
L . | Polvino Clin Research; , :
1 Neptune, NJ 1
3 " Dr. Alexander Univ. Texas; San | 7 ?
Shepherd Antonio, TX
[source: sponsor’s report pg 9-10, vol 29}
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Study chronology -
The chronology of the execution of this study was as follows:

Table: §

Chronology of the execution of Study 94-5

Original protocol 5/23/95 .

First protocol amendment 6/28/95 )

Second protocol amendment 7/13/95

Final subject’s last followup 2/29/96 J
’ 4/4/96 ]

Enrollment criteria.

Adult essential hypertension patients of either sex were eligible for enrollment if they manifested
untreated mean supine DBPs between 95 and 119 mmHg and were without evidence of
- hypertensive end-organ damage.

Excluded from enrollment were pregnant or lactating women as well as those subjects manifesting:

- age less than 19 years.

- exposure to antihypertensive medications in the prior ten days, immunosuppressive agents within
the year, phenothiazine or dopamine antagonists within 12 hours, illegal drugs at any time, ethanol
(rate of use not specified) at any time, or any investigational drug within 30 days.

- secondary hypertension, or history of uncontrolled malignant ventricular arthythmias.

- Serum creatinine > 3 mg/dL, or requirement for any dialysis.

- SGOT or SGPT levels three times the upper limit of the normal.

- ‘acute stroke, history of glaucoma or intraocular hypertension.

- history or findings of other cardiopulmonary, hepatic, hematologic, neurological, or unstable
endocrinologic (such insulin-dependent diabetes mellitus, thyroid or adrenal) diseases.

- known hypersensitivity to catecholamines or sodium metabisulfite, -

Qualifying criteria.

Pre-study Washout: During the outpatient medication washout phase of the study (prior to day 1)
consenting subjects had any pre-existing antihypertensive agents discontinued for at least 10 days.
At the end of this washout subjects were to have then qualified to enter the placebo run-in phase if
they manifested a supine DBP 295 mmHg and <119 mmHg (on each of two consecutive visits
spaced 3-10 days apart, with no greater than 7 mmHg variation between visits).

Placebo run-in (day 1): Subjects who were as-yet qualified after washout were then hospitalized,
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given a 150 mEq/d sodjum diet,” and entered into a 24 hour, single-blind, pre-randomization,
placebo run-in phase during which previous antihypertensive medications continued to be withheld.
During this run-in (study day 1) subjects were to receive (starting at 8 am) a placebo solution

: conté.ining only the vehicle for the active drug preparation, infused at 0.5 mI/min through an
indwelling antecubital venous catheter. Patients were to remain supine and fasting during the first
4 hours of the run-in. After that time they could eat and ambulate, but returned to bed every 15
minutes for BP recording (to be obtained after maintenance of supine posture for 5 minutes).

Subjects qualified for randomization if, during the first hour after the end of the placebo run-in,
they manifested a mean (average of 3 observations) supine DBP >90 mmHg® and <119 mmHg.

Treatment regimen. : N

~

Randomized treatment (days 2-3): Starting at 9 am on day 2 (i.e. 25 rather than 24 hours after the
start of the placebo run-in)® subjects who qualified for randomization were to receive a continuous,
48 hour, constant-rate, double-blind iv infusion of placebo or fenoldopam.

Each fenoldapam-randomized subject was intended to receive one of four fixed doses: X, 2.5X,
10X, and 20X (where X=0.04 ng/kg/min), i.e. 0.04, 0.1, 0.4, or 0.8 ng/kg/min'®.

Withdrawal (day 4): Immediately after discontinuation of the randomized infusion, a 24 hour study
drug withdrawal phase ensued during which only vehicle was administered (as a placebo, during
day 4).

. Drug preparation and administration methods:

Fenoldopam was supplied at fixed concentration (10 mg/mL) in a single lot (U-93078) of 10 mL
single-dose glass vials containing 10 mg/mL fenoldopam free-base. The contents of vials were
diluted in vehicle (5% dextrose in water) in order to arrive at the final concentrations necessary for
delivery, at fixed infusion rate, of the various intended doses. As noted above, the researc
pharmacist was unblinded in order to provide correct final concentrations. :

APPEARS THIS waY
ON ORIGINAL

"this diet was to continue throughout the study.

$although this lower cutoff differs from the prespecified 95 mmHg threshold, there is no
evidence that this change introduced any bias, e.g. there was no retrospective exclusion of any
drug nonresponsive subject with SDBP between 90 and 95 mm.

*Note that this hour offset complicateé the use of placebo run-in data as a control for
circadian periodicity of.outcome measures. -

“as a result of a pharmacy error one subject who was randomized to 0.1 ‘ug/kg/min
actually received only one-tenth of the intended dose (0.01 pg/kg/min).
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All infusions were interided to be at a rate of 0.5 mL/min, usihg calibrated pumps of the following
types:
Table: 6

- Infusion pumps used in Study 94-5;

site pump make/model putatively lowest FDA 510K number
infusion rete
[ achievable
1 IMED Gemini PC-1 0.5 mL/min 883993

2 IMED PC1 0.5 mL/min -
*IMED PC2
3 AVI model 840 0.5 mL/min - -

(source: spoasor’s submission dated 8/6/96}

Endpoints.
Descriptions

The primary PD endpoints were prespecified as systolic and diastolic arterial BP (postural position
not specified), and heartrate (HR). Secondarily, hepatic blood flow estimates were also obtained.

The primary PK parameters were prespecified as time to steady state concentration, volume of
distribution, blood to plasma concentration ratio, protein blinding percent, plasma concentration
“half-life (o and B), plasma clearance, blood clearance, and plasma and urine metabolites.

The safety endpoints were as follows: observed adverse events (AB), hematology, blood chemistry,
urinalysis, 12-lead electrocardiogram (EKG), and findings on physical examination.

Measurement methods

At the following times plasma drug sampling vi'as undertaken (for determination of levels of
racemic fenoldopam, R-fenoldopam, S-fenoldopam, and metabolites (methoxy-fenoldopam,
sulfoxyfenoldopam and glucuronide conjugates):

During randomized study drug infusion: at 0 min (i.. the start of randomized
treatment), 5, 10, 20, 30, 45, 60, 120, 180, 240, 300, and 360 min, and every 6 hours
thereafter (12, 18, 24, 30, 36, 42 and 48 hours).

During study drug withdrawal: at O min (i.e. immediately at end of randomized study
drug infusion), 5, 10, 20, 30, 45, 60, 120, 180, 240, 300, 360 minutes, and then every
6 hours thereafter (12, 18 and 24 hours)

Urine Drug Samples: cumulative 12-hour urine samples were to be obtained (for assays of
fenoldopam and metabolites) every 12 hours throughout the study.

BP and HR were generally monitored every 15 min throughout the ;mdy, with the exception of a

higher sampling frequency (every 5 min) during the 2nd hour of randomized study drug infusion as
well as during the first hour of the study drug withdrawal. Hemodynamic observations were to be
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undertaken throughout-the 24 hours following study drug withdrawal.

BPs were measured by a calibrated automated device (DINAMAP™ PLUS Vital Signs Monitor,
Critikon, Inc; Model 8710 or 9710). These data were transfered electronically to Excel® software,
and were also recorded in written source documents.

Hepatic blood flow estimates'': indocyanine green was administered at the end of the run-in, at
the end of randomized study drug infusion, and at the end of study drug withdrawal. Blood
samples (for hepatic blood flow determinations) were to be obtained immediately before and at 1,
3,5,7, 10, 13, 15, 17 and 20 minutes after each indocyanine green administration. '

Sampling for laboratory test deterxﬁinations was to be undertaken prior to randomized study drug
infusion, during each day of randomized infusion', and at the end of study drug withdrawal,

EKG monitbring (12 lead) was to be undertaken at an unspecified time during the placebo run-in,
every 6 hours during randomized study drug infusion, at the end of randomized study drug infusion
and any time a serious adverse event (AE) was observed.

Physical exams were performed prior to randomized study drug infusion, and at the end of study
drug withdrawal.

Statistical analysis.
Prespecified Analyses

The primary prespecified analyses were a linear regression analysis of dose response (which is
-reviewed here), and a model-based estimation (non-linear, fixed effects) of PK parameters (see the
Biopharmaceutics review for evaluation of this). A secondary analysis specified in the protocol was
a random effects model-based"® PK/PD analysis using NONMEM (see the Biopharmaceutics

review for evaluation of this). All significance testing was to be performed at the type 1 error level
of 5%.

No further detail about analytic approach was prespecified.

Sponsor’s Posthoc definitions of "baseline"
After unblinding of the project statistician, various ways of defining baseline were retrospectively
adopted [as per submission dated 11/1296). The term "baseline” is defined differently in the

different analyses submitted by the sponsor, and thus has no uniform, context-independent meaning
in their report.

"'presumably this was of interest because the drug’s blood clearance was felt to
approximate hepatic blood flow.

"as per the protocol amendment dated 6/28/95.
| Bpom linear and non-linear models were to be tested.
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Baseline using Discret%—Time-since-inﬁuion onset: here timepoint-by-timcpoint comparisons were
made of observations obtained at like timepoints since initiation of randomized vs placebo run-in
infusions. These analyses did not strictly control for the circadian periodicity of hemodynamic
measures because infusions were not synchronized to the same clocktime (i.e. the placebo run-in
began at 8 am, whereas the randomized infusion was offset by one hour, beginning at 9 am).

Baseline using Hourly Average run-in measurement: Here baseline was defined as the mean of all
observations obtained within a given hour after initiation of the placebo run-in infusion. With this
method the sponsor employed temporal smoothing in the form of “rolled-up averages": for example,
the observation ascribed to 2 hours post-infusion actually represented the mean of all mean values
observed at the multiple observation points made throughout the hour leading up to hour 2 post-
infusion (rather than the instantaneous observations made at hour 2). ‘.
Baseline using Whole-day Average run-in measurement: in other of the sponsor’s analyses baseline
was defined as the mean of all observations obtained during the 24 hours of placebo run-in (i.e. the
daily average from day 1). :

Other posthoc aspects of sponsor’s analyses

Below are descriptions of additional posthoc aspects'® of the linear regression analyses of dose
response (only a general analytic approach, lacking in details, was specified in the protocol), as well
as a characterization of the wholly retrospective pairwise t-test analyses.

The submitted linear regression analyses of dose-hemodynamic response were conducted by the
- Sponsor in several different ways:

i) one regression analysis selected (from among the many available timepoints) only
those observations obtained 0, 0.5, 1, 2, 3, 4, 6, 12, 18, 24, 36, and 48 hours after
initiation of infusions; this used the daily average from

the placebo run-in as baseline.

ii) another regression analyses was restricted solely to observations obtained 48 hr
after initiation of study drug.

iii) another regression analysis was based on comparison of the mean of all
measurements collected on given days.

The wholly posthoc pairwise t-test analyses evaluated changes (from the mean daily hemodynamic
observations during the run-in) in fenoldopam-randomized and the parallel placebo group as
observed at arbitrarily selected post-randomization timepoints (i.e. excluding all but the 4, 24, and
48 hours points post-randomization). These employed the "noncircadian” type definition of
baseline, and did not temporally smooth observations. 'S

The submitted subgroup analysis of BP by gender was also not prespecified.

to the nearest scheduled 15 minute timepoint. - ‘
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Datasets prespecified—

There were no datasets prespecified for the sponsor’s analysis. See the results section below for
description of the datasets upon which the submitted analyses were ultimately based.

Sample size determination

There was no formal power calculation for this study.

Interim looks.

The sponsor reports.that there was no interim look at data by anyone at Neurex Corporation, but
that plasma drug level data were unblindly analyzed at Baylor University while the sponsor’s
Contract Research Organization reportedly kept Neurex personnel blinded.

Handling of missing data

There was no prespecification of the manner in which missing data would be handled. Missinig
data were excluded in the submitted analyses.

Handling of mistimed data collections

There was no prespecification of the manner in which mistimed data collections would be handled.

Multiplicity corrections
The sponsor retrospectively suggests that the pairwise t-tests comparing changes from run-in
hemodynamics between different doseage groups be adjusted for multiplicity using Bonferroni’s
con‘gction, setting a=0.05/5. '
RESULTS (study 94-5).
Subject disposition.
The pertinent aspects of subject disposition were as follows:
- 38 subjects were enrolled.
- 3/38 enrollees were not randomized after having insufficiently high BPs.
- 35 subjects were randomized.
- 2/35 (i.c. subjects 2002 and 2009) were noted (post-randomization) to have failed
to meet enrollment criteria (one had DBP of 82 mmHg while the other had no signed
consent form). Neither received any randomized study drug, although they received
placebo during the run-in. These subjects were excluded from the "dose received”
analyses.

- 33 subjects were randomized and without violation of enrollment criteria.
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- 4 were misdosed (receiving other than the randomized study drug or dose of study
drug), but were included in the sponsor’s dose-received or dose-randomized analyses.

- 3/4 of these misdosings were sponsor-attributed to misrandomization. These
misdosings were as follows:

- 1 was placebo-randomized but received 0.8 ug/kg/min drug.

- 1 was randomized to 0.4 pg/kg/min, but received placebo.

- 1 was randomized to 0.4 pg/kg/min, but received 0.04.

- 1/4 of these misdosings, attributed to pharmacy error, involved randomization to 0.1
ug/kg/min, but administration of 0.01 pg/kg/min. :

~

- 1 randomized subject (#2007) dropped out (after 31 hours of randomized infusion) because of
forearm hematomas resulting in inadequate iv access (see below discussion of safety data), but was
included in both the "dose received” and "dose randomized" analyses. .

- 32 subjects were completers who received either the randomized or an erroneous dose (i.e. that
attributed to pharmacy error).

- 3 fenoldopam-randomized completers were previously ei&posed to fenoldopam, and
shown to be responsive to its antihypertensive effect in the pilot study reviewed
below.

. = 31 subjects were completers who received the randomized dose.
Datasets on which submitted analyses were based

In the absence of prespecification of datasets, the submitted analyses were based on the following
datasets: '

- Per dose randomized: in this dataset the dose attributed to a subject was the randomized dose.
- Per dose received: in this dataset the dose attributed to a subject was the actual dose received.

APPEARS Ti:5 Ay
ORN ORitiiAL

APPEARS THIS way
CN OR!GINAY
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Pre-treatment egvariates in the analyzed datasets.

Demographic and pre-treatment characteristics of subjects are shown in the following two tables.
In each dataset there was some degree of imbalance with respect to the distribution of race and sex.

Table; 7

Demographic and Pre-treatment characteristics of subjects in study 94-5:
Dose-Randomized dataset

Fenoldopam (ug/kg/min)

C’ancurr ent
" Placebo 0.04 101 04 |08
% — e
sample size 7 7 9 7 7 ]

-Age mean (yr) 49 56 48 45 56 |
Black (%) 43 4 |1 43 e |
Caucasian (%) 43 86 78 57 20

Male (%) 43 86 89 86 100
Female (%) 57 14 11 14 0

Mean DBP at end | 100.1 98.5 100.6 99.3 100.8
of run-in (mm Hg)

Table: 8 '
Demographic and Pre-treatment characteristics of subjects in study 94-5:

Dose-Received Dataset
' Fenoldopam (ug/kg/min)

Concurrent 0.04
| 6
| Agemean ;1) | 49 ss |49 |4 |sa |
{ Black (%) 29 |2 Jo 4 |67
Caucasian (%) | 57 71 |8 |60 17 1’
Male (%) 43 86 100 |s0 [100 |
Female (%) |57 14 Jo J20 [o |
1013 986 |[102 [988 |997 ﬂ

The above summary of central tendencies does not include the single subject
receiving a 0.01 pg/kg/min dose. S
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Drug exposures: Deviation between Prespecified and Actual:

The range of actual clocktimes at the start of the placebo run-in infusion was 7:45 am to 9:25 am.
The range of actual clocktimes at the start of randomized drug was 9:02 am to 10:46 am.

With respect to nonrandomized pharmacologic agents, one subject was co-exposed to unstable doses
of an agent which could have plausibly influenced hemodynamic outcomes, i.c. 30 mg of
pseudoephedrine was administered on study day 2 only (subject 1006).

Timing of endpoint observations: Deviation between Prespecified and Actual:

A relatively small fraction (1.5%) 6f hemodynamic observations were collected ‘at an interval of
more than 7.5 minutes before or after the intended time (the fraction of mistimed plasma
concentration observations was not described by the sponsor); nearly half of these were during the
placebo run-in.

Posthoc (and after unblinding), those mistimed measurements collected + 7.5 minutes from the
specified time were mapped to the nearest scheduled 15 minute timepoint. If more than one
measurement were available within these intervals, all but the one nearest the 15 minute margin
was excluded (197 observations were excluded from the analyses on this basis).

Response in demographic subgroups

Given the small sample of 6 females, there is little conclusive inference to be drawn from a posthoc
. subgroup analysis of BP results by gender.

SAFETY OUTCOMES e
Deaths and Dropouts:

There were reportedly no deaths in study 94-5. One randomized subject dropped out (after 31
hours of randomized infusion) because of bilateral forearm hematomas which limited iv access.
There was reportedly no evidence in this subject of any drug-associated basis for bleeding, such as
thrombocytopenia or liver function abnormality.

Common AE:

Among 33 fenoldopam-treated subjects the most frequently reported AEs among subjects were
headache (37%), ST-T wave abnormality (6% vs none in the placebo group), "other EKG
abnormalities” [not defined, except for being other than ST-T wave changes] (9%), and "dizziness"
[undefined] (9%).

A single subject experienced orthostatic hypotension not requiring discontinuation from the study.
Headache did not demonstrate a monotonic relationship to dose over the entire dose range, but
"dizziness"” showed a weak signal of dose-relatedness. '
One subject with past history of MI experienced typical angina 5 days after the study’s end.
EKG findings: '

In four subjects (one of which had pr\';-exist.ing left ventricular hypertrophy) treatment-emergent,
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persistent ST depression and/or T, wave inversion abnormalities were reported [as per submission
dated 1/13/97]. Some, but not all of these findings persisted throughout the observation period.
There was some suggestion, although not definitive, that these effects had a monotonic relationship
to dose.

Lesser findings (classified as "other EKG abnormalities”) were reported as clinically insignificant
and without requirement for discontinuation of drug.

Laboratory findings:

No sampling for laboratory measurements (blood chemistry or hematology tests) was undertaken
during randomized therapy. The, submitted data describe changes from the placebo run-in to the
end of the study (the final measurément by and large represented the observations obtained a full
day subsequent to drug withdrawal).

Given the short half-life of fenoldopam, this was plausibly an insensitive method of assay for
transient, concentration-related adverse laboratory phenomenon. Not surpisingly, it reportedly
demonstrated little in the way of significant changes. A mean 55% decrease from pretreatment
level of platelet count was observe, however, at the end of study in the 0.8 pg/kg/min dose group.
The duration of this finding was not described, but it reportedly was without clinical sequelae.

2.2 Pilot PK/PD study in essential hypertensives (study 94-7)

Design Summary

This open-label, baseline placebo-controlled, parallel-group, dose-ranging PK/PD pilot study
randomized 8 subjects (moderate to severe essential hypertension patients without evidence of end-
organ damage) to receive a 48 hour iv infusion of fenoldopam (given as a fixed 04, 0.6, 0.8, or 1.6
Hg/kg/min dose). Prior to randomization there was a 24 hour placebo lead-in (Day 1), and the lead-
in was preceded by a 21 day washout of previous antihypertensive medications. After 2 days of
randomized study drug infusion there was a 24 hour study drug withdrawal phase (on Day 4)
during which placebo was administered. The principal measured parameters were systemic arterial
BP, HR, and plasma concentration of parent drug and metabolites. The objectives were to
preliminarily assess for maximally effective dose, characterize PK parameters, and to observe for
any evidence of tolerance.

The temporal sequence of phases in this study was as follows:
Table: 9

Temporal sequence of the phases of study 94-7 .

Day.r “minus 21 to 0"

Investigative site

The principal investigator of this single-center study was Dr. Tames Pool of Methodist Hospital,
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Houston, Texas. —

Study chronology.

The chronology of the execution of this study was as follows:
Table: 10

Chronology of the execution of Study 94-7

||_Executed event Date .
Original protocol submission date 1/19/95
First protocol amendment 2/9/95
Second protocol amendment ‘ 2/9/95
Third protocol amendment 3/10/95
Fourth protocol amendment ' 3/10/95
5/11/95

Enrollment criteria.

- Adult essential hypertension patients of either sex were eligible for enrollment if they manifested
untreated mean supine DBPs between 105 and 119 mmHg and were without evidence of
hypertensive end-organ damage.

The exclusion criteria were essentially those of study 94-5. Excluded from enrollment were
pregnant or lactating women as well as those subjects manifesting:

- age less than 19 years.

- €Xxposure to antihypertensive medications in the prior ten days, immunosuppressive agents within
the year, phenothiazine or dopamine antagonists within 12 hours, illegal drugs at any time, ethanol
(rate of use not specified) at any time, or any investigational drug within 30 days.

- secondary hypertension, or history of uncontrolled malignant ventricular arrhythmias.

- Serum creatinine > 2 mg/dL, or requirement for any dialysis.

- SGOT or SGPT levels three times the upper limit of the normal.

--acute stroke, history of glaucoma or intraocular hypertension.

- history or findings of other cardiorenal, pulmonary, hepatic, hematologic, neurological, or unstable
endocrinologic diseases.

- known hypersensitivity to catecholamines or sodium metabisulfite

Qualifying criteria.
Pre-study Washout: During the outpatient medication washout phase of the study (prior to day 1) -
consenting subjects had any pre-existing antihypertensive agents discontinued for at least 21 days

[note this is one of the differences rel to study 94-5]. At the end of this washout subjects were to
have then qualified to enter the placebo run-in phase if, they manifested a supine DBP 2105 mmHg
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and <119 mmHg (on each of two consecutive visits spaced 3-10 days apart, with no greater than 7
mmHg variation between visits).

‘Placebo run-in (day 1): Subjects as-yet qualified after washout were hospitalized, given a 150
mEq/d sodium diet, and entered into a 24 hour, open-label, pre-randomization, placebo run-in phase
during which previous antihypertensive medications continued to be withheld. During this run-in
(study day 1) subjects were to receive (starting at 8 am) a placebo solution containing only the
vehicle for the active drug preparation, infused at 1 mL/min through an indwelling antecubital
venous catheter. Patients were to remain supine and fasting during the first 4 hours of the run-in.
After that time they could eat and ambulate, but returned to bed every 15 minutes for BP
recordings (to be obtained after maintenance of supine posture for 5 minutes).

Subjects were qualified to be randomized if, at end of the placebo run-in, they manifested a mean
(average of 4 observations) supine DBP >95 mmHg and <120 mmHg.

Treatment regimen.

Randomized treatment (days 2-3): Subjects qualified for randomization were to receive (starting at
9 am on day 2) a continuous, 48 hour, constant-rate, open-label iv infusion of

fenoldopam. The first 4 qualified subjects were assigned to one of the two prespecified high-dose
arms (0.8 or 1.6 pg/kg/min). After half of these subjects temporarily experienced undesirably large
BP reductions’ (further discussion is found below) the protocol was revised by adding medium-dose
arms (0.4 and 0.6 pg/kg/min), eliminating the originally planned low-dose arms (concurrent placebo
and 0.1 pg/kg/min), but keeping the high-dose arms.

" The final four qualified subjects were to be randomized to one of four dose levels:' X, 1.5X, 2X,
and 4X (where X= 0.4 pg/kg/min), i.c. 0.4, 0.6, 0.8, or 1.6 pg/kg/min. :

Withdrawal (day 4): Immediately after discontinuation of the randomized infusibn, a 24 hour study
drug withdrawal phase ensued during which only vehicle was administered (as a placebo, during
day 4). .

Drug preparation and administration methods

~ Fenoldopam was supplied at fixed concentration (10 mg/mL) in a single lot (U-93078) of 10 mL
single-dose glass vials containing 100 mg/vial. The contents of all vials were diluted in vehicle
(5% dextrose in water) to the same final concentration (100 pg/mL) for each dose arm. All
infusions used an IMED pump with the following characteristics: '

Table: 11

During the run-in, placebo (vehicle solution) was infused at an intended rate of 1 mL/min. The
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fenoldopam infusion flow rates required to achieve the intended fixed dosing rates of 0.4, 0.6, 0.8,
or 1.6 pug/kg/min were 0.004, 0.006, 0.008, and 0.016 mL/kg/min, respectively.

Endpoints.
Descriptions

The details of endpoint selection were not prespecified. The reported safety endpoints were as
follows: observed adverse events (AE), hematology, blood chemistry, urinalysis, 12-lead
electrocardiogram (EKG), and findings on physical examination (done on days 1 and 4).

Measurement methods "
At the following times plasma drug sampling was undertaken (with the same intended frequency as
in study 94-5) for determination of levels of racemic fenoldopam and metabolites.

During randomized study drug infusion: at O min (the intended clocktime was 9 am),
5, 10, 20, 30, 45, 60, 120, 180, 240, 300, and 360 min, and every 6 hours thereafter
(12, 18, 24, 30, 36, 42 and 48 hours).

During study drug withdrawal: at O min (i.e. immediately at end of randomized study
drug infusion), 5, 10, 20, 30, 45, 60, 120, 180, 240, 300, 360 minutes, and then every
6 hours thereafter (12, 18 and 24 hours).

- Urine Drug Samples: cumulative 12-hour urine samples were to be obtained (for assays of
fenoldopam and metabolites) every 12 hours throughout the study.

BP and HR were monitored with the same intended frequency as in study 94-5. Sampling for these
parameters was generally every 15 min throughout the study, with the exception of a higher
sampling frequency (every 5 min) during the first hour of randomized study drug infusion as well
as during the first hour of the study drug withdrawal. Hemodynamic observations were to be
undertaken throughout the 24 hours following study drug withdrawal.

BPs were measured by a calibrated, automated, oscillometric device (DINAMAP™ PLUS Vital
- Signs Monitor; Critidon, Inc, Model 8710).

Hepatic blood flow estimates: indocyanine green was administered at the end of the run-in, at the
end of randomized study drug infusion, and at the end of study drug withdrawal. Blood samples
(for hepatic blood flow determinations) were to-be obtained immediately before and at 1, 3, §, 7,
10, 13, 15, 17 and 20 minutes after each indocyanine green administration [but these data were not
reported].

Sampling for laboratory test determinations was to be undertaken at unspecified times prior to
randomized study drug infusion, during randomized infusion day 1, and at the end of study.

EKG mdnitoring (12 1ead) was undertaken prior to study drug infusion, and at the end of study
drug infusion. v .

Physical exams were performed prior to randomized study dn.lg infusion, and at the end of study
‘drug withdrawal. ' .
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STATISTICAL ANAEYSES.
Prespecified Analyses
No statistical analyses were planned.
Posthoc analyses or aspects of analyses

Posthoc descriptive analyses presented drug-associated hemodynamic changes from run-in, on a
timepoint-by-timepoint basis.

The sponsor assessed tolerance to the effects of fenoldopam effects by comparing hemodynamic

measurements during the 2nd day of study drug to those obtained during the st day of drug
exposure. '

The sponsor assessed the offset of fenoldopam effects by comparing hemodynamic measurements
post-withdrawal to those obtained during the 2nd day of study drug.

Rebound was retrospectively defined as a sustained (230 minute) post-withdrawal increase in SBP
or DBP of at least 35 mm Hg above the run-in value at like clocktimes.

Sample size determination

There was no formal power calculation which underlied the sizing of this study.
Interim Look

The data from the first 4 patients were assessed on an interim basis,
Handling of missing data |

There was no prespecification of the manner in which missing data would be handled. Missing
data were generally excluded in the submitted analyses.

Handling of mistimed data collections

There was no prespecification of the manner in which mistimed observations would be handled. A
procedure for handling the mistimed observations was initiated by the sponsor as follows: mistimed
measurements which were closest to each scheduled timepoint were selected after grouping

available measurements into 5 or 15 minute intervals around scheduled timepoints. If more than

onc measurement were available within these intervals, all but one would be excluded according to
unspecified criteria.
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