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FABLE 13

N 200-110 STUOY

SUNMARY OF COMPARATIVE RESULYS FOR
ENDPOINT OF PLATEAU PERIOD (WEEKS 5-6) -

NO. 308

BLOND r&essune An$ PULSE

VALID lTu PARTIALL

LY VALID PATIENTS

Randosaized Baseline L Adjusted Tresteent Perlod
Variable Treatsent No. of jean Change S0, Mean
Group Patients } Nean S.0. Change® Nean $.0.

Supine Systolic PN 200-110 65 162.6 | 16.98 | <14.970pe~— 14.10 |-14.91— 147.7 17.04
B8.P. (mm Hg) ole ols

Placeho 69 162.3 | 19.18-] -3.36¢h~d 14.82 | -3.41=J 12,0 | 18.04
Supine Olastolic PN 200-110 63 104.3 4.68 | -10.62% 0~ 1.49 93.3 a.84
B.P. (am Hg) ofs

Placebo 69 105.0 | s.40 | -5.430%e—] 1.78 99.5 | 10.38
Supine Pulse PN 200-110 65 74.7 8.40 -1.59 9.20 | -1.40 73.1 9.48
(per win)

Placsbo 69 73.9 7.63 0.19 7.04 0.01 _ 74.0 7.93
Standing Systolle PN 200-110 . 6% 158.9 { 20.33 -12.7.Jb.._. 18.23 |-12.61—~ 146.2 19.55
8.P. {am Hg) L ol obe

: Placebo 69 158.3 |.2v.66 { -~3.a5f— 17.28 | -3.58—J 154.9 18.95

Stending Diastolic | PN 200-110 €5 103.2 7.78 -8.8690 v~ 9.61 { -8.94— 94.3 11.41
B.P. (ms NHy) ole ole

Placebo &9 104.0 9.20 -2.7ad ] sloo | -2.67—} 101.3 10.96
Standing Pulse PN 200-110 65 78.6 9.48 -0.67 o.35 | -0.61 78.0 10.29
{per wmin) : | .

Placebo 69 78.3 8.n9 1.4 l 7,65 1.3% 79.7 7.74

p<.10, * g<.05, *® p<C.01, **% pc.OQ1
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Sponsor’s Overall Sunmar

DATE OF REPORT: NOVEMBER 11, 1988

These data were suirmitted to me direct from Sandoz and permizsion was
granted to me by Mr War-en Rumble, FDA €S0, to proceed with the summary
and review,

INTRODUCT 1 ON

A e SR

These dats are obtained from 53 US clinical trials with a total of
2521 patients, of whom 1330 had received isradipine. The majority (1228)
of isradipine patients had received the drug for the treatment of
hypartension, Of these, 934 were in doyble blind studies of 3 -12 week
duration. There were 373 norwal volunteers, 137 angina patients, 72 CHF
snd 69 "other". The 1880 iaradipine patients were treated for varying
time periods as shown:

2 weohs - 1338
10 weeks s 765 -
6 months » 455
12 months s 336
¢4 months - 86

The 547 “missing” patients are presumed to have been trested for less
than 2 weeoks.

The report iz divided into two sections, short and long term trials.
The short term studies sre divided into NDA and post NDA studies in order
“to provide a comparison of the newer studies post-NDA submission vs the
experience summarized in the NDA....". The two data bates were then
pocled in order to provide an oversll summary of experience., Comparative
date vs glacebo and a pool of sctivs controlled groups are also supplied.
In the case of the long term data, individual comparisons were not
provided but dats were pooled for overall experience.

RESULYS

A. Short Tarm Studies

Sponear states that there was no evidence tho‘ isradipine resulted in

any adverse eoffects or increased frequancy of adverse offects on any ECG
variable.

Sponzsr analyzed clinical lsboratory results, pocling all data from
studies that had utilised Metpath as the central laboratory. There were
over 600 sative and 250 placebo patients involved. The only variasbles to
show statistically significant differences from placebo were total protein
(+1% mear changs from bsseline), albumin (+0.8% change from baseline),
godium 1~ . I% from beseline), potassium (-0.9% from baseline) and alkaline
PASIEratEie (+i,4% changs from baseline).

HED~)10




Sponsor states that, in evaluating occurrence of newly occurring
abnormalities, there was no indication thet isradipine resulted in ¢
higher frequency of abnormalities compared to placebo snd/or ective
controle invelving any lasboratory varisble. A comgarison is given for
increase (mg/d1) in mean serum glicose s follows:

Patyents lsradipine Placebo_ Active Controls
Non Diabetics 4.4 0.5 5.0
Diabetics 6.7 10.3 19.8

The most frequent adverse reactisns reported in doible blind studias
in hypertensicn were:

il 165504 158

N

% Patients

Adverse Reaction Isradipine Placebo

N = 934 N = 287
Headache 13.7 14.1
tdema 7.2 3.0
Dizziness 7.3 4.4
Palpitatiuns 4.0 1.4
Fatigue ©.9 0.3 .
Flushing 2.8 0

Sponsor states that majority of the events were mild to moderate in
séverity and appeared to be trensient in nature. Dose related events were
edema, palpitations and fatigue. A1l vasodilation svents were also dose
related especially at a dose > 10 mg/ day isradipine.

In the hypertension studies, 497934 (5.2%) were discontinued due to
adverss reactions. [n most cases, those patients who discontinued

experienced more than one complaint.

8. Ltong Term Studie

Long term data were compiled from two sources: Study 35]1, one year,
double blind, randomized, paraile) group, placebo contryll2d study that
a)lowsd concomitant antihypertensives, snd open label, lcn; term extension
trisls to the short term studies, The long term results were from 558
isradipine patients; 503 hypertensives, 42 angina and 13 CNF, Mean daily
dose was approximately 12 mg/day, range 5 - 22.5 mg/day. Mean duration in
Tong term trial was 60 weeks.

Anslysis of laboratory date had 218/558 with results from a centra)
laboratory. Descriptive statistics calculated mean change from baseline
averaged over each 3 month interval: and averaged over the esntire long term
period for all laboratory variables. When averaged over entire trisl, the
qreatest mean changes were 8 10% incresse in alkaline phozphatase, S%
jncrease in SGOT, 7% increase in SGPT and 6% increase in glucose. The
following newly-occurring sunormalities were obsarved in more than 5% of
patients and X1% of total determinations. A1l other abtncruaiitizs wers
seen in € 5% patients.



Variable Number Patients % No Determinations __ %
Glucose (Righ) 113/539 21.0 27773607 7.7
Creatinine 35/533 6.6 63/3517 1.8
BUN 45/507 8.9 84/3315 2.5
Uric Acid 31 /531 5.8 51/33583 1.%
Alkaline Phos 86/535 16.1 366,/6485 5.6
LDH 43/523 8.2 61/6183 1.0
$GOT 76/541 14.0 158/6541 2.4
SGPT 79/%523 15.1 212/6284 3.4

Adverse reactions were collected et each visit and analyzed according
to three month intervals of the trial. The most frequent events
considered possibly/probably drug related were headaches (18.5% patients),
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(8.1%), flushing (5.4%) and abdominal discomfort (5.4%). Sponsor feels
that adverse events were transient in npature.

A total of 228 patients were discontinued from the long term triasls,
of whom 34 were randomized to placebo in study 351. A total of 50 (%)
isradipine patients withdrew due to adverse events, mainly due to the
vasodilating effects eg headache and edema. Five patients died and §
experienced 3 non fatal Ml during these trials.

C. Deaths

A total of 12 patients, 7 isradipine, died during the studies. Three
other patients died for non drug related causes 8 few weehs after
completing the trials. Of the 12 deaths, 10 were cardiovascular related.
Of the 7 isradipine patients, 4 were being treated for hypertension, 1}
angina and 2 CHF. Ffour additional patients died in a long term phase of
CHF study. These data are not included in overall data-base.

Sponsor concludes that isredipine is safe and well tolerated.



JSRADIPINE - SAFETY UPDATE.

Introduction

This report is an update on the safety of i=radipine and includes the
total number people exposed to the drug, duration of treatment, clinical
laboratory tests, ECG data, sdverse reactions, dropouts, deaths and
gserious non fatal events.

A. U.S. Studies

The data in this section are based on NDA database and safety update
datsbase. Except for the long term dats, results are presented separately
for each individual database, as well as for the pool of the two
databases. Data were derived from clinical trials performed in U.S. and
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include a1l data from third quarter 1988, a total of 53 trials.

The total number of petients includes those who received the drug in
cressover studies (n = 159) plus those who were originally randomized to
placebo or active control and later received isradipine in long term, open
Jabe) studies (n = 179). The total number of patients and duration of
treatment are shown below:

Total number isradipine patients = 1880
Duration of treatment: -

2 weeks = 1338

10 weeks s 765

6 months = 48§

12 months = 336

24 months = 96

> 24 months - 82

The total population randomized into NDA trials and safety update are
listed below, by treatment.

—

Trestment NOA Safaty Update Total
A1l New Patients

Isredipine 811 731 1542
Placebo 151 m 462
Active Conlrols 185 241 42

- Crossover Angins or
Migrsine Studiesee 116 45 161
Total 1263 1328 2591

s Propranoiol, prazosin, HCT, captopril, enalapril

*+ Not included in totals listed above. Comparative agents
placebo and nifedipine.




8. Foreign Studies

The safety update includes 1321 isradipine patients treated overseas
and data were prepared for oversease registration. These data are
provided as sn appendix to present wor ldwide clinical experience. There
are no data for post-marketing experience as isradipine is not approved in
any country to date,

Vaterials and Methods

A complete list of studies reported in the NDA and Safety Update are
Jisted in Tables 1 (biopharmacology) and 2 (Phase 1, Phase 11, angina and
CHF studies), 5> {Phase 11l hypetension). Tue total number of patients
randomi zed, number completing, number discontinued and reasons for
discontinuation are listed by study. (In this report a1l Table numbars

refor—to—the-Tables—in—the—Sandoz—submission:)

(The numbers in Tables 1, 2 and 3 add up to 2591, which was the figure
originally given as the totsl number of paticnts/subjects evaluated., The
total of isradipine patients was given as 1880. In addition, the number
of isradipine patiants in above Table was 1542 + 161 snqina/migraine.

This equals 1703, not 1880. Dr Gonasun at Sandoz was contacted to resolve
this issue. Ne stated that, in adgition to the 1703 patients, there were
179 patients who were on active or placebo controls and subsequently
entered into open label long term studies. These numbers were cited
earlier on. This total now reaches 1882. Or Gonasun said that two
patients were entered twice and this should reduce the total to 1880, He
was not able to identify these two patients. Tables 1, 2 and 3 include
all patients in the studies snd not only isradipine group. In addition,
the Table above is also incorrect in that the isradipine patients do not
total 1542 but 1542 + 179. This database is very confusing.)

A. Randomized Double-Blind Studies

Descriptive statistics were used to summerize the demographic
information of Phase 111 hypertensive trials.

Patients who withdrew from the studies due to ECG abnormalities are .~
discussed in the Dropout Section. Patients with newly-occurring abnormal
PR-intervails, QRS duration, or QT intervals were determined for each
randomized group. A newly occurring abnormality was one were all,
pre-randomization velues were within normal limits and at least one
occurrence after randomization fell outside established upper limits of
normal. The upper limits were set as follows:

PR-Interval '0.20 sec
QRS Duration 0.08 sec ¢
QT-Interval 0.44 sec

In most of the studies, clinical laboratory analyzes wers conducted by
s central lsboratory, Metpath. An endpoint analysis of variance pooled
across all studies was used to evaluate changes observed ir the
post-treatment lab evaluation compared to baseline pre-treatment

- avaluation. Serum glucose was evaluated for diabetics and ncn-diabetics

separately. Newly occuring abnormsiitiss were identifisa 27-2r m2iing the
following adjustments to the normal ranges:



Hematolgic variables adjusted t 15%
Urinalysis: SG and pH £ 15%

Normal renge for all variables adjusted + 15%; sodium, potassium,
chloride, calcium, inorganic phosghorous, slbumin and glucose
were also sdjusted - 15%. BUN, creatine, clucose, and liver
funztion tests were also determined based on values exceeding the

following upper limits:

BUN 50 mq/d1
Creatinine 2.0 mg/dl
Glucose 150 mg/d1
SGOT & SGPT 100 1u/L
LDH 300 Ju/L
Yotal Bilirubin 2.0 mg/d}

KTkeHine Phosphatase 200U/

A newly occurring abnormality was one that was not present at baseline
or one that detariored by + 15% over baseline abnormality.

Adverse reaction frequencies were displayed. The displays were
prepared separately for NDA and Safety Ypdate and also pooled across
databases according to treatment. The incidences of the most commonly
ozcurring events in the isracipine group are showr oy week of double-blind
studies, A newly occurring adverse reaction was defined as one occurring
for the first time during the double-blind period, or an adverse reaction
(ADR) whose severity had increased over that reported during the
single-blind period. Attempts were also made to determine dose response

relationships.

Dropouts are identified as well as reasons for withdrawal.

B. Open-Label, Long-Term Stucies

Descriptive statistics, s described, were used for
as well.

RESULTS

A. Randomized Short Yerm Studies

Tables i, 2 and 3 list all the U.S. trials for this
number of clinical trials were:

Population ) A NDA Safety Update

Biopharmacology 14 2
Phases I, 11, Angina,

and CHF 1? 10
Hypertension 6 2
Total 337 19

long term studies

repcrt. The total

Total No

Studies
16

24

13
53
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Tables 4, 5, 6 and 7 summarize the study designs, objectives, 3
population, patient numbers, investigators etc for all trials.

Demcqrephy

The demographic characteristics of all patients in the safety update
for the hypertension studies are presented in Table 8. Taeble 9 presents
the same data for all patients pooled. Reviewing the pooled data, there
were 1645 patients in all the studies, of whom 934 received isradipine,
297 placebo and 414 sctive control. The mean ege of the isradipine group
was 54 years, range 22 - 91 years; the mean ages for placebo and active
controls were 53 and 56 years respectively, The active controls were
propranolol, HCT, prazosin, captopril end enalapril. About 65% were male

N

once~a-day schedulv in study 308 and tid with angine and CHF patients.

- -—-—then-with-placebo. ——— . . - _..__

and the race distribution was: -
Treatmeat N White Black Oriental Cther
lsradipine 934 431 (46%) 457 (A8%) 5 (5%) 41 (&%)
Placebo 297 131 (44%) 145 (48%) 0 21 (™)
Active 414 219 (5%) 194 (46%) ] 140.2%)
Total 1645 781 (47%) 796 (48%) S (0.3%)) 63 (3%)

Yable 10 summarizes demographics of all patients discontinued from the
studies due to ADRs. There are no apparant differences for each of the
treatment groups compared to the total. (A few differences noted in the
data for discontinued patients include duration of hypertension being 9
years for isradipine, 11 for active and 17 for placebo. The sex
differences showed 56% of isradipine dropouts were male but only 1IN
placebo and 63% active control were male; 60% isradipine were white
aropouts compared to 28% placeto and 5/ actives.)

Ooses Isredipine

Tables 4 - 7 present dose by study. In hypertension, dose range was
€.625 mg bid - 20 mg per day. Maximum daily dose used was 7.5 mg tid in
angina and CHF studies. Dosage schedule was usually bid except for an

CGs -

Two types of analyses were done. The first listed patients
discontinued due to an abnormal ECG and thess are identified under
“Dropout® section. The second method determined frequency on
newly-occurring abnormalities for PR-intervels, QRS duration, snd
corrected QT~intervals sbove normal limits previously defined. Results
are also sumarized combining both databases of NDA and Sefety Update.
Results for these variables are found in Tables 11A, 118, 11C through
13A,8 and C. For hypertension studies, the incidence of PR-interval
prolongations are similar to placebo (1.9% isradipine vs 2.6% placebo).
In the angina and CHf studieg, the incidence with isradipine is higher
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Tebles 12A - tZC sunmarize results of QRS duration. With the pooled
database, there is a _higher frequency of new ebnormalities with isradipine
compared to plocobql ug. the highest incidenco was seen with HCT, prazosin
and propranclol. Igb g9 13A -~ 13C present corrected QT-intervals. These
results are similar to QRS duration.

Clinica) Laboratory Tests

For the mejority of studies, a central lab (MetPath) was used and
endpoint analysis of variance tests were performed. The overall results
are prezented in Tebles 14 A - 16 C for hematoloqy, urinalysis and
chemistry respectively.

For hematology, the only stetistically significant change from

Bassine for 1sradipine was @ 3-4% mean increase in total WBC count. This
is borderline significant from placebo. There was 8 borderline
significant change from baseline (-5.0%) for eosinophils. Tables 15A-C
summerize dats for urinalysis. No stetistically significant changes were
seen,

Blood chemistry results are presented in Tables 16 A-C. The
statistically significant changes from baseline are presented in the
attached Teble. Sponsor states :hat none of the changes were regarded as
clinically significant, However, there were statistically significent -
differences from placebo for a number of varisbles, especially BUN, SGOT
and SGPT, alkaline phosphatase, sodium and potassium.

The frequency of newly occurring abnormalities are summarized in
Tables 17 & 18 for hematology and urinalysis. Blood chemistry variables
are presented in Table 19, except for certein parameters which are
presented separataly.

There are no msjor differences from placebo for any hematological
variable, except WBC (2.6% vs 0.9% frequency: neutrophils 3.8% vs 0%;
Tymphocytes 5.8% vs 1.9%). Thers wsre no differences in urinalysis.
Table 19 presents frequency of new lab sbnormalities for blood chamistry.
There were no major differences from placebo in the variables in this
Teble, except BUN (4.5% vs 1.9%) The effects on renal function

parameters, glucose and liver function tests are presented separately in
Tables 20A - 27C.

In case of renal function tests, the incidence of new abnormalities
for BUN (Tables 20 A-C) and creatinine (Tables 21 A-C) was non
significant, Tabies 22 A - C present data on serum gQlucose. There is »
higher frequency of elevated glucose with isradip{ne than with placebo but
this incidence was not as high as with HCT or enalepril. The patients
wore divided into diabetics and non-diadbetics and these dats cre presented
in Tables 23 A - C. 1In non-diabetics, there was an overall group mean
increase of 4.4 mg/dl and a maximum mean increase of 11.0 mg/dl. These
increnses are greater than for placebo but less than the pooled data for
active controls. In the diabetic group, no differences were seen from
placebo for mean values but the maximum increase was larger with
isradipine.- - -- . .. .. .
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NDA DATABASE
PAIRWISE
BASELINE MEAN % COMPARISON-

VARIABLE ~MEAN CHANGE CHANGE —ys. PCB.
BUN-mg/dl 13.33 +0.584% +4.3 p < 0.05
Glucose-mg/dl 106.7 +4.1* +3.8 NS
Total Protein 7.29 +0.08%% +1.1 NS
gu/dl
Albumin-gm/dl 4.17 +0.067%%%  4+1.6 NS

g Cholestarol 216.1 +2.79% +1.3 NS
mg/dl

& Sodium-mEg/1  139.02 -0.31(*) ~0.2 p < 0.05
Potassiun- 4.16 -0.086*#% "=2.] P < 0.01
mEq/ 1
Chloride- 102.2 -0.286 -0.3 p < 0.05
wBq/1
Creatinine 1.04 +0.021(*%) +2.0 NS ~
ng/dl )
S$GOT-1U/L 26.59 +1.22(%) +4.6 p < 0.10
Alkaline 27.34 $2.32¢8 .5 p < 0.01
Phosphastase
-IU/L

NS = not significant; (*) = p <0.10; & = p <0.05; #* = p <0.01.

2% = p <0.001

.
-

e o @ @ e - - ce w o -



SAFETY UPDATE DATABASE

e

PATRWISE

BASELINE MEAN 3 COMPARISON
VARIABLE —MEAN CHANGR CHANGE yg. PCB,
Ca++-mg/dl 9.53 +0.046% +0.5% NS
BUN-ng/dl 15.60 +0.542% +3.5% NS
Creatinine 1.12 +0.018 (%) +1.6% NS
mg/dl
Total Protein 7.33 +0.064%% +0.9% p < 0.10
gu/dl .
Total Choles- 225.2 +3.76%% +1.7% NS
terol mg/dl
Sodium mEqg/L 139.30 =0.40%% -9.3% NS
Chloride 101.5 ~0,3 (%) -0.3% NS
nEq/L
Alkaline 29.7 +1,54%%% .9 2% NS
Phosphatase .
IU/L -

-NS = not significant;
‘%% = n <0.001

(*) = p <0.10; * -f <0.05; ** = p <0.01

03-00022

- »
.



Tables 24 a - C present dets on alkaline phosphatase. There were no
significant chenges in this parameter. SGOT values are found in Tables 25
A - C and SGPT in 26 A - C. In the NDA studies, the incidence on new
SGOT sbnormalities with isradipine compared to placebo was 2.4% vs 1,1%;
in safety updste it was 1.5% vs 0.6% and overal) 1.9% vs 0.8%. The
incidence with propranclol was 2.5%. The corresponding numbers for SGPT
were 2.6% vs 1.1% (NDA), 1.5 vs 0.6 (Safety) and 2.0 vs 0.8 (A1)} the
propranolol incidence was 3.8%.

Incidence of newly occurring abnormalities in any of the liver
function tests are shown in Tables 27 A - C. The overall incidence was
5.1% vs 2.6% for placebo and 10.0% propranolol. This group includes SGOT,
S$GPT, LDH, bilirubin, alkaline phosphatase.

o~

Sponsor concludes that the results of the clinical laboratory tests
for the new studies were similar to those in the NDA with one exception.
The sbnormal liver function tests seen in study 310 were not observed in
later trials,

ADVERSE REACTIONS

Sponsor has tabulated &1l ADRs that were considered possibly or
probably drug related. Those considered definitely not drug related are
not listed. The ADRs are listed in sponsor’s Tables as foljows: -

Treatment Group Al) Newly Occurring All Newly Occurring
ADRs Possibly/Probably
Drug Related ADRs.
Isradipine 28 A r{
Placebo 29 A 298
Active Controly 30 A 30 B

These Tables present frequency of ADR for NDA studies and Safety
Update separately as well a3 pooled across studies. These ADRs included —
those volunteered by the patients as well as those elicited by inquiry.
In most cases, the frequencies of ADRs ere the same in NDA and Safety
Update except for the following.

ADR NDA Safety Update Pooled Datatase
N = 410 N = 524 N = 934

Rash 2.2 1.0 1.8
Chest Pain 2.9 0.9 ( 1.7
fdema 10.0 5.0 7.2
Palpitations 4.6 3.4 4.0
Tachycardis 2.7 0.6 1.5
Abdomina?l

Discomfort 2.7 1.0 1.7
Fatigue 5.4 2.7 3.9
Headache 15.9 12.0 13.7
Flushing 4.9 0.8 2.6
Total No Patients 48 36 41

with at least one ADR



(It was difficult reviewing these Tables as the same term appears
under different headings in Jifferent places e.q chest pain_is found under
Mugculo-Shelets), Cardiovascular end Gastro-intestinsl. Fever is seen

under Miscellaneous and CNS etc. Dr Gonssun at Sendoz wa3 contacted and
he was to investigate and sen n explanation. n_addition imilar
condition re reported using different termingl 0 ach enerali
arm/leg pain, backache/psin, feet/hand pein, \lank pain, joint pain, leq

pains ete. 1t is strongly recommended that these terms be condensed and
ive i inci o of event

better idea of sctual inciden

Sponsor feels that the lower incidence of events seen in Safety Update
is dus to lower dose used, slower titration and decresse in events as
patients continue using the drug in long term studies. The NDA studie=
revealed that a dose of 2.5 ~ 5.0 mg bid was effective and that 2 -~ 3
wesks treatment was required for full effect, indicating a titration
in -

N

d
below. These data are for pooled results. (As mentioned, similar
conditions were reported under different castegories and using different
terminology. This may lead to underestimation of events.)

Percentaqge of Patients with ADRs

ADR Isradipine Placebo
N = 934 N = 297

Rash 1.% 0.3
Chest Pain 1.7 2.4
Edema 7.2 3.0
Palpitations 4.0 1.4
Tachycardia 1.5 0.3
Abd. Discomfort 1.7 1.7
Diarrhea 1.1 2.0
Nausea 1.8 1.7
Vomiting 1.1 6.3
Pollakiuria 1.5 0
Dizziness 7.3 4.4
Fatique 3.9 0.3 —~
Headache 13.7 - 14.1 )
Weakness 1.2 0
Flushing 2.6 0

These data are presented by the sponsor, using Table 28 B. However,
if _same and similar terms from different cateqories ar: combined, the
numbers will change, eg chest pain reported in 5 gifferent places would be
0.54 + 0.2} + 1.71 + 0.11 + 0.21 = 2.7 insteed of 1.7 as stated above.
Similarly, dyspnes i3 cited as 0.21% but it is found in three pleces,
sdding up to 1.3. It is not, however, clear whether these sre the same
patients and whether it is an acceptable procedure tc simply add the cases
together. Sponsor should be requested to condense terms, cateqorise under
one body system and then present the actual inciderce.




ROPOUTS
A total of 2591 patienis were randomized into a1l studies. A
totsl of 446 (17%) were discontinued prior to completion. Reasons for
withdrawals were:

REASON . NUMBER % TOTAL
Adverse Reaction 11 5.1
Non Drug Releted lllness 35 1.4
Uncooperative 52 2.0
Protoco) Violation 37 1.4
Ineffectiveness 92 ) 3.8
Other Reasons 99 ’ 3.8

There were 82 (5%) of all hypertensive patiants withdrawn due to ADRs
of whom 43/934 (5.2%) were receiving isradipine. The patients withdrawn
for ADRs are listed in Tables 40 A and B. Most patients apparantly
withdrew for a variety of complaints occurring simultanecusly. The most
common events causing withdrawal were:

ADR Number of Patients Reporting Compleints
Headache 18
Edema 8
Tachycardia 3
Gl Complaints 4
Dizziness 6
Palpitations 8
Fatigue 3
Vomiting 4
Nausea 4
Flushing 3

It wes found that there was a dose relationship for patien:

withdrawal.

2.5 mq 5.0 mq 19 mq 15 mq 20 mg
Total Symptoms 4 30 82 10 9
Total # Patients 2 14 23 8 5

Majority of patients withdraw at s dose ue to 10 mg/day

Table 41 Tists patients in the Safety Update who discontinued for
reasons other than adverse reactions. (It seems to the reviewer that some
of these patients withdrew due to events that could be classified as ADRs
but possibly were recorded by the investigators as not drug related e.g
headache, angina, asthma, Gl upset with vomiting and diarrhea etc). In
hypertension-studies 10 isradipine patients were lost to follow up, 1 had
high blood pressure ( ? therapy failure), 1 CHF and 8 non drug related
reasons.




Sponsor states that the most common events eq edema, palpitations,
headache are related to the vasodilatory properties of isradipine.
Sponsor says that even for edema, palpitations, dizziness and fatigue,
there are little differences from placebo. However, in all ceses the
incidence with active drug is at lcast twice that for placebo.

Toble 31 lists the number of patients who experienced at least one ADR
rated as severe. Approximately 8% of isradipine patients reported et
least one severe ADR; 33 petients were discontinued due to ADRs. The
most common of the severe reactions was headache (3%) followed by
dizzineas, pain or backache, fatigue, edems, nauses, leg cramps, chest
pain, indigestion, palpitation and tootheche.

Incidence of ADRs by week of study is found in Tables 32 A - 34 B.

N
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t—shoutd-—be noted that edemy—incidence incrvases over time, heudache
decreasss after 7th weeh and the other events itemain constant. These cate
are not consistent across all protocols.)

Twc studies employing a fixed dose, protocols 301 and 330. The doses
used were 0.625 mg, 1.25, 2.5, 5.0, 7.5, and 10.0 mg bid. TYo assess a
dose response relationship for adverse experiences, these protocols were
reviewed (Table 35 - 39). After one week, the higheat incidence cf events
was seen at the 5 mg bid dose; week 2 there was a dose response
relationship to 7.5 mg bid especially for edema and fatigue. Similar -
results are seen at woek 3 for 10 mg bid. For weeks 5 & 6, the incidence
of ADRs is higher at doses > 10 mg/day. '

Sponsor next looks at the incidence of ADRs after the firs® week at
each dose level. The most frequent ADRa show a dose response after the
first week at each dose level, especially for doses > 10 mg/day. These
results, using sponsor’s Table, are shown below:

% Patients

_Doge Per lsredipine
ADR 1.25mg __2.5mg  Smg 10 mg 15 mq mg _ Placebo
Chest Pain 0 0 1.2 4.9 0 [ .
Edema 0 1.9 1.8 0 8.3 8.6 1.0
Palpitations 0 0 0.6 2.4 5.6 + 8.7 0
Tachycardia O 0 ] 2.4 2.8 0 1.0
Fatigue 0 1.9 1.2 0 8.3 8.6 1.0
Dizziness 1.9 0 4.1 0 0 0 2.0
Headache 7.7 1.9 4.1 7.3 8.3 2.9 4.0
Flushing 0 0 1.8 2.4 2.8 2.9 0
Any Vasodi) L{
~ating ADR 9.6 3.8 10.5 14.6 19.4 14.3 7.1

There sppears to be 8 dose response relationship for edems,
palpitations, fatigue etc. Spon:or maintains that the incidence of ADRs
decreases over time for 5 mg and 10 mg/day groups. As efficacy may be
achieved with 10 mg/day, it is possible that the overall incidene of ADRs
would be raoduced,



G _TERM STUDIES.

Table 42 A sumarizes those studies included in the aisessment of Yong
term safety. These data were obtained from the open label, long term
extension studies following the short term efficacy studies snd study 351,
a one year, double-blind, plecebo controlled trial. The isrsdipine
patients from the short term studies had their short sand long term data
combined to supply continuous safety information. At the time of this
report, patients were still continuing in the long term studies.

Demographic chacacteristics may be found in Table 42 B. There were a
total of 558 patients in the long term trials, with a mean age of 57 years
(range 19 - 82). About 80% were male, 64% were white and 33% black., The

_dose administered ranged from 5 - 22.5 mg per day: hypertension dose was

2.5 -~ 10 mg bid but some @n ean
daily doses of isradipine administered for each three month interval was:
Months of Study N Mgq/Day
<1-3 553 10.3

4 -6 4g6 12.1

7-9 452 12,2
10 - 12 407 12.2
13 - 15 00 1.4 -
16 - 18 176 12.9
19 - 2 154 12.9

2 - 24 142 13.1
25 - 27 77 14.1
28 - 30 23 18.5
31 - 33 18 19.1
34 - 3 14 19.6

> 36 Ao 19.8

Overall Mean 554 11.6

Sponsor states that the mesn daily doses are higher after two yeasrs
because most of the patients were in angina protocols which required a
higher duse. (It would be interesting to obtain & breakdown of how many
were angina end how many hypertension patients; also, were the
hypertension patients intentionally discontinued after two yesrs and why
wera the angina patients continued past this period.)

o~

Cumulative daily dose is shown graphically in Figure 1 and number of
patients by month in Figure 2. The mean dyration of trestment during long
term trials was 60.8 wecks. A totel of 455 patients completed 5 months,
336 completed 12 months and 96 completed 24 uontﬂi.

Clinical Laboratory Tests

A central lab, MetPath, performed analyses of 218/558 (39%) of
patients, Descriptive statistice describe for MetPath dats both mean
changes from baseline averaged over each 13 week period and mean changes




sveraged over the entire trestment period. Due to the small number of
patients per center, similar snalyses were not done of those centers vsing
other lahs. In addition to mean changes, frequency of newly occuring
sbnormalities was determined.

Data are presented in the following Tables: hematology (Table 43),
urinalysis (Table 44) and blood chemistries (Table 45). There were no
relevant changes noted in the hematology or urinalysis data. In the
chemistry anslyses, the following varisbles demonstrated changes from
baseline.

Variable Baseline Mean Mean Change Range of Mean Change
from Baseline Averaged over 3
Averaged over Month Interval
Entire Tripl Min Max

BUN mg/d1 13.7 + 0.6 + 0.5 + 3.5

Clucose mg/dl 106.2 + 6.2 + 5.9 + 28.6

Cholestero!l 212.0 + 5.6 + 2.9 + 24.5

Ak Phosph 27.9 + 2.8 + 2.0 + 5.4

SGOT lusL 26.1 + 1.4 - 1.2 + 2.8

(In addition to this Table, supplied by sponsor, it may be seen from
Table 45 thet LDH t.ad changes of 7.3 1U at 24 months and 15.8 U at 27
months but mean chenge over entire study was only 0.7. Similarly, the
carly changes seen for BUN were small but at 24 months the mean change wes
2.6 mqg/d1 and st 30 months it was 3.5 mg/dl. Over entire study it was
only 0.6 mg/dl. 1t seems obvious, therefore, that averaging changes over
the entire study is not the ideel way of evaluating change especielly if
the changes occur with long term therspy.)

Newly Occurring abnormalities were defined s previously: hamatology
3 15% , vrinelysis 2 15% and chemistry + 15% except calcium, inorgenic
phosphorous, glucose, albumin, sodium, potassium and chloride where
sdjustments were also - 15%. Results are found in Tables 46 (hematology),_
47 (urinalysis) anc 48 (chemistries). The newly occurring abnormalities
in the first two groups were in the renge of 4% of pastients.

Chemistry changes were seen in { 5% of patients for majority of
varisbles. Those va: iables with an incidence of > 5% of patients and < 1%
determinations were:

Variable Number Patierts * ?g. Qeterminations %
Glucose 113/539 21.0 227/3607 7.7
Crestinine 3%/533 6.6 63/3517 1.8
BUN 45/507 8.9 84/3318 2.%
Uric Acid 317531 5.8 51/3353 1.5
Alka) Phos 86/535 16.1 366/6485 5.6
LOH 43/523 8.2 61/6183 1.0
SGOT 76/54% 14.0 158/6541 2.4
SGPT 79/523 15.1 212/6284 3.4
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Sponsor states that, with the exception of BUN, the results sre
similar to those presented in the NDA. The number of patients with an
elevated BUN incressed from 4.2% to 8.9% . Values in excess of 10C Jus
for SLOT and SGPT were 3seen in 20 and 23 patients respectively. .

ADVERSE REACTIONS-

Tables 49 and 50 present number of potients with ADRs. Table 49
presents data by body system, Teble 50 by event. Similar data are found
in Tables 51 and 52 for those events considered possibly or probebly drug
related. Dsta are presented in 3 month intervals as the number of new
patients reporting at least one ADR each 3 month period. Sponsor
diascusses only those patients considered possibly or probably drug
related.

e

A tota) of 378/558 (68%) patients reported at lesst one ADR with 269,
(48%), reporting at least one reaction during first 12 weeks. About 443%
report ADRs on a recurring basis. The most frequent reports, in
decreasing order, were found in the following body systems: CNS,
cardiovascular, GI, autonomic, urogenital, musculoskeletal, skin,
miscellaneous, respiratory, hematological and endocrine. ADRs reported at
Jeast once by at least 5% of patients were:

Edems 18.5%, headaches 18.5%, dizziness 13.3%, pelpitations 8.4%,
fatigue 8.1%, abdominal) discomfort 5.4% and flushing 5.4%. Majority of
patients report their event within first 3 months and the recurring basis
decresses with time. Sponsor suggests that the events are transient but
it could also be that patients become “used” to the wvent snd no longer
feport it. As mentioned in the summary on short term studies, similar
oevents are reported using different terminology and it is possible that
the overall incidence of certain events would be higher if these terms
were consolidated. This is especially the case in muskuloshkeleta)
system, It is also noted thet there is an increased number of events in
respiratory system especislly cough, chest congestion, rales, dyspnes and
pulmonary edema. This is not mentioned in sponsor’s summary. If the
various skin conditions were combined, the incidence would increase here .
as well,

Protocol 351 was a placebo controlled, one year study and these data
were analyzed separstely in Tables 53 - 56 for the placebo patients only.
About 36% of placebo patients reporteu at least one ADR with 17% reporting
on & recurring basis.

Sponsor states that the ADRs reported here gzz'similar to those
reported in NDA submission., Sponsor concludes that isradipine is well
tolurated over long-term administration.

DROPOUTS

Table 57 lists all patients who were discontinued from the long term
studies due to ADRs, Most complaints were related to vasodilating
progerties and usually more than one symptom was reported at time of
withdrawal, )
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A total of 50/558 (9%) were withdrawn due to ADRs. Five placebo
patients, 5.8%, withdrew from protocol 351. Majority of these withdrawals
have been previously submitted.

One patient withdrew dueto breast pain and gynecomastia. The symptoms
were present during most of the study but as the reactions got worse, he
was withdrawn after 21 weeks, Another patient developed abnormel lab
velues after 16 weoks (elovated GGIP, SGOT and SGPT). Values returned to
normal one month efter withdrawal. Une patient was admitted to hospital
after 14 -~ 15 weeks in the study with ataxia, diplopia and leg weskness,
which may have been relsted to a lesion in the right brain sand infection
of CSF. Patient died but no avtopsy was performed.

Table 58 1ists all patients who were discontinyed from the studies

7

since submission of NDA for reesons other than ADRi.. The table below
summarizes this information for the entire long term experience included
in the Safety Update for isradipine patients.

REASON NDA DATA NEW DATA TOTAL
Ineffectiveness 12 6 18
Lost to Follow Up 27 36 63
Uncooperative 11 ? 18
Non Drug Related )
111ness 9 12 21
Death 3 2 5

M1 2 2 4
Myocarditis 1 0 1
Miscellaneous 7 10 17
Totsl 147

Deaths and Serious Non-Fatal Events

There were a total of 12 deaths during the program. An additiona!
three patients died a few weeks after completing the studies. One patisn—
was found dead of unknown causes two weeks after completing hypertension
protocol; a second died 2 months after withdrawal due to a malignant
lymphoma and the third case was described previously (atsxia, weakness and
brain lesion.).

The causes of the 12 deatiis are summarized below:

Yrestment Cause of Death (

lsradipine Myocardial infarction

Jsradipine Acute pulmonary edems; cardio-pulmonary
arrest

Isradipine Suicide

Isradipine Myocardiel lnfarction

Propranolo) Cardiac arrest secondary to arrhythmia

Placebo Sudden Desth ’



Jsradipine

Isradipine
Placebo
Placebo

Isradipine
Placebo

Severs cardiomyopathy, ventricular arrhythmia
or embolic M}

Sudden Death

Cardiac & Respiratory Arrest

End stage ischemic heart disease with CHF and
ventricular fibrillation

Cardiac Arrest

Automobile sccident

Non fatal serious events included 7 patients who experienced a Mi, !
pulmonary edema, 1 respiratory arrest, 1 myocarditis, 3 surgery for asortic

aneurysms.

R

CONCLUSTONS -

Sponsor concludes that isradipine is & safe and well tolerated drug.

COMMENTS
1.

2.

The sponsor should be requested to condense the terms used
in the adverse experience data. A number of terms are so
similar that they are probably the same clinical entity,
Combination of these terms might change the overall
incidence of adverse events.

Incidence of laboratory sbnormalities 1s given over the
length of the study. This confuses the itsue in that a low
initial value with gradual increase would not show the
possible increasing trend of the abnormality. Examples of
this are LDH and BUN

There sppears to be a relatively high incidence of
respiratory events. This is not alarming but a closer look
should be given to possible drug relationship, especiailly
when terms are condensed. —

No ECG dats are available for long term study.

There appears to be & definite eoffect on serum glucose both
in disbetics and non-diabetics.

No mention is made in the long term studies as to which
ADRs, if any, were reported 2s sovoqr.
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THE MULTICENTER EVALUATION OF THE SAFETY AND EFFICACY OF PN 200-110
ADMINISTERED ONCE DAILY IN THE TREATMENT OF HYPERTENSION COMPARED TO
PLACEBO.

PROTOCOL NUMBER 308
INVESTIGATORS
Walter Kirkendall, M.D. F. Gilbert McMahon, M.D.
University of Texas Medical School Clinical Research Center
Houston, TX 77025 New Orleans, LA 70112
Frank Canosa, M.D. Nathaniel Winer, M.D.
Miami Heart Institute Univ. Missouri School of
Miami Beach, FL 33140 Medicine
Kansas City, MO 64108
Andrew Lewin, M.D. Albert Carr, M.D.
Los Angeles, CA 90018 Medical College of Georgia
Augusta, GA 30902
DATES OF STUDY June 1986 to July 1987
OBJECTIVE

To determine the safety and efficacy of PN 200-110 administered once
daily in doses 5 - 20 mg/day in treatment of patients with mild to
moderate hypertension.

DESIGN

Double-blind, parallel group, placebo controlled, randomized,
multicenter study.

POPULATION

Outpatients, 18 years and over, with a diagnosis of essential
hypertension were enrolled. For randomization into double-blind period,
patients were required to have a supine diastolic blood pressure (SDBP) of
> 100 mm Hg and < 120 mm Hg at =nd of placebo washout period.

Exclusion criteria included secondary hypertension, malignant
hypertension, angina pectoris, MI in previous 6 months, arrhythmias,
investigational drug in previous 4 weeks, medication that could interfere
with evaluation of test product, CHF, bradycardia, AV block > 1st degree,
alcchol or drug abuse, pregnant or lactating females, any concurrent
illness that could obscure evaluation of test drug and certain specified
medications.



MEDICATIONS
PN 200-110 5 mg or placebo capsules.
STUDY PLAN

During a three week placebc washout pericd, all anti-hypertensives were
discontinued. Patients with a SDBP 100 - 120 mm Hg were double-blind
randomized into a six week active medication period. The single blind
washout period could be extended by an additional two weeks if necessary.
A decreasing trend in blood pressure during the washout period
disqualified the patient. This was defined as an average SDBP for each
visit of washout which was less than that of the previous visit and a
baseline SDBP than was decreased by more than 10 mm Hg when compared to
first visit.

During placebo period, all patients received 1 placebo capsule per

day, before 12.00 noon. Ffollowing this washoul period, patients were
randomized, after being stratified according to their SDBP: 100 - 105 mm
Hg and > 105 mm Hg. Patients entering the six week double-blind phase
received either placebo or PN 200-110 5 mg/day, to be taken before noon,
except on day of clinic visit when medication was taken after blood
pressures had been recorded. Each visit was scheduled prior to 1.00 pm,
and was to be within 23 to 25 hours following previous dose. Dosing was
adjusted for each patient so that they were able to visit the clinic 23 -
25 hours post dose.

Initial dose of drug was 5 mg/day for 1 week. If at end of this
period, SDBP was < 95 mm Hg with at least 10 mm Hg decrease from baseline,
dose remained unchanged. If SDBP was { 95 mm Hg, dose was increased at
week two to 2 x 5 mg capsules/day. If at end of second week, BP was not
< 95 mm Hg, dose was increased to 3x 5mg once daily and, if necessary to 4
x 5 mg/day at week four. Dose remained unchanged for weeks 5 and 6,
unless an adverse reaction necessitated a decrease in dose. At no time
could dose be less than 5 mg or more than 20 mg/day.

EVALUATIONS
Treatment schedule is shown in Table 2. On the day of visit, blood
presurcsz were to be recorded approximately 24 hours after last dose.

Laboratory evaluations were done at a central laboratory except for Dr
Kirkendall’s center.

STATISTICAL METHODOLOGY

This is discussed in the report. In addition to evaluating actual
decreases in blood pressures, categorical analyses were also performed.
The definitions for the groups is the same as for previous studies.

RESULTS

A total of 208 patients were entered into the study of whom 170 were
randomized into double blind period. There were 84 in PN 200-110 group
and 86 in placebo group. Table 4 gives number of patients randomized by
center: the six centers each enrolled from 14% to 20% of total.



Of the 170 patients, 124 were considered valid for efficacy (60
active, 64 placsbo); there were 37 partially valid (17 active, 20 plac=sbo)
and 9 invalid (7 active, 2 placebo). The reasons for declaring data
partially valid or invalid are given in Table 5. The main reasons for
declaring data partially valid were:

Reason PN 200-110 Placebo
Study Drug Ineffective 4 11
Adverse Reactions 5 4
Protocol Violations 3 1
Other 5 4

Reasons for the 7 invalid PN patients were: noncompliant due to
headaches and other reactions 4; lost to follow up 2; patient request 1.

The two placebo reasons were elevated SGOT/SGPT; and blod pressure
exclusion.

The number of valid patients by week were:

Treatment n_= Week 1 Week 2 Week 3 Week 4 Week 5 Week 6
PN 200-110 84 77 75 71 63 65 60
Placebo 86 84 82 80 77 69 64
Total 170 161 157 151 146 134 124

Table 6 presents demographic data. The mean age was 55 years (27 - 90
years); 25% were white and 62% black; 45% were male. There were no
statistical differences between groups at baseline. The mean once daily
daily dose is shown in Table 7. For weeks 5 and 6, mean daily dose was
14.4 mg which was similar to dose at week 4 (14.2 mg). Prescribed average
dose at weeks 5 and 6 for valid patients was:

Once Daily Dose PN 200-110 (n=60) Placebo (n=64)
1 capsule 7 (11.7%) 3 (4.7%)

2 capsules 11 (18.3%) 5 (7.8%)

3 capsules 21 (35%) 7 (10.9%)

4 capsules 21 (35%) 50 (78.1%)

For active group, 70% were titrated to 15 - 20 mg/day while 78%
placebo received 4 capsules daily.

Of 893 visits recorded for 170 patients, mean post dose time for
recording blood pressures was 24.9 hours (median 24.1). About 92% of
visits were recorded between 23 and 25 hours post dose. Of 70 visits not

meeting this time, 11 were invalid/partially valid due to reasons other
than post dose considerations.

Efficacy Interactions

Table 9 presents results for treatment x investigator, treatment x
time and treatment x time x investigator interactions. The only blood
pressure variables to display significant interactions were supine and
standing systolic pressure which had significant treatment x time



interaction. Sponsor states that this was due to an increass in systolic
pressure in placebo group from weehs 5 to 6 and a decrease in PN 200-110
group. This was consistent in all centers and did not prevent pocling of
results. Theres waz also a significant interaction between treatment x
investigator for supine and standing pulse rates.

EFFICACY - BLOOD PRESSURE AND PULSE RATE

Data from 170 patients were analyzed; only 124 completed the six weeks
of double-blind treatment (valid patients); 37 were regarded as partially
valid patients. Efficacy was analyzed by parametrically examining within
group mean changes from baseline (Week - 1) for each treatment, and
comparing the changes from baseline between the two groups. Second type
of analysis was by categorizing blood pressure response into four groups
as in previous studies.

Weeks 1 and 2

Tables 10 and 11 summarize results of first two weeks titration
period. Results for change from baseline for SDBP were:

Treatment n = Week 1 n = Week 2
PN 200-110 77 ~ 5.3%xs 75 - 8.7xxx
Placebo 84 - 5.0%%s 82 - 4. 8%

The differences between the groups at week 2 were *** . After one
week both groups produced equivalent and statistically significant
reductions in supine and standing blood pressures, 24 hours after dosing.
At week 2, there was a greater decrease with active drug than with placebo
for all blood pressure variables.

Weeks 3 and 4

Tables 12 and 13 present results for these two weeks. The SDBP
results, 24 hours post dose, are shown below:

Mean Change from Baseline .
Treatment n_= Week 3 n = Week 4
PN 200-110 71 - 8.4#xs 69 - 11.0%==
Placebo 80 - 3.9%x% 76 - 4. 6%%s

The between group differences were ##2., There were statistically
significant between group differences for all blood pressure variables
with the greatest difference being found in supine diastolic blood
pressure at week 4. The decreases in standing position were less than in
supine position.
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Weeks 5 and 6

O
q
um

Th ults are found in Table 14. PN 200-110 produced a
statistically significantly greater reduction in blood pressure than did
plac=bo, 9/5 mm Hg supine and 7/7 mm Hg =tanding. Decreasze in SDBP was
11.4 mm Hg active drug and 6.4 mm Hg placebo. Table 15 presents data at
endpoint for valid and partially valid patients during weeks 5 and 6.
These results are similar to those for valid patients only. The between

group differences were clinically and statistically significant for all
blood pressure variables.

se re
i 1

Cateqgorical responses for these two weeks were:

Treatment n = 1 2 3 4
PN 200-110 60 19 (32%) 14 (23%) 16 (27%) 11 (18%)
Placebo 64 10 (16%) 10 (16%) 18 (28%) 26 (41%)

Fifty five percent of active group had at least 10 mm Hg reduction in
blood pressure compared to 32% placebo.

A11 Patients - Endpoint Analysis

Table 16 summarizes endpoint analyses for all patients. SDBP was
decreased by 10.3 mm Hg active group and 3.8 mm Hg placebo.

Graphic Displavs

Figures 1 - 6 display mean changes from baseline for each week of
study. Maximum reduction in blood pressure occurred at week 4.

SAFETY

Table 18 1list changes in physical examination. There were 11 active
patients (16.7%) with newly reported changes in their physical
examinations compared with 11 (13.4%) placebo. Five active group had mild
edema of extremities as well as two placebos. Cardiovascular findings are
reported in Table 20. There were 13 (16.5%) active and 5 (5.9%) placebo
patients with new abnormalities. In active group, there was a higher

incidence of murmurs and edema. Chest x-ray abnormalities at baseline are
found in Table 21.

ECG Changes

These are presented in Tables 22 and 23. There were 17/79 active
patients with changes compared to 17/82 placebo. The majority of changes
included a variety of wave changes, sinus bradycardia, conduction defects
and premature beats. Summary of comparative results using only completed
patients showed no clinically significant differences between groups with
regard to quantitative ECG variables (Table 24).

There were no significant changes in body weight, temperature or
respiratory rate (Tables 25 - 27).



Clinical Laboratories

Specimens were assayed at Metpath for 5 centers and Path Lab for Dr
Kirkhendall’s center. Comparative data are found in Tables 23 - 30.

There were no major differences in hematology or urine analyses.
Active group had a statistically significant reduction in WBCs from
baseline. Blood chemistries (Table 30) show significant increases in
alkaline phosphatase and SGOT for placebo. The values increased in active
group as well. Tables 31 - 33 summarize newly occurring or worsening
abnormalities. None of the changes appeared clinically relevant.

DROPOUTS

The list of dropouts was presented in Table 5. A total of 44 (26%)
patients discontinued following randomization; 23 were in PN group and 21
placebo group. Four active and 11 placebo withdrew due to ineffectiveness

of treatment.—Ninme active and 4 placebo were dues—toadverse Teactions, &S

previously discussed.

ADVERSE REACTIONS

The number of newly occurring events by week is shown below:

Week of Study PN 200-110

Placebo
1 17/84 (20%) 13/86 (15%)
2 21/75 (28%) 25/82 (31%)
3 21/71 (30%) 24/82 (29%)
4 24/69 (35%) 19/77 (25%)
5 18/67 (27%) 10/71 (14%)
6 17/59 (29%) 10/65 (15%)

A listing of all ADRs is found in Table 35. Table 36 compares the two
groups, adjusted for baseline effects. Fifty seven percent of active
group reported at least one new event compared to 47% placebo. The most
frequently reported events in active vs placebo were:

Adverse Reaction PN Placebo
Headache 34.5% 17.4%
Weakness 7.1% 0%
Palpitations 8.3% 1.2%

Four patients in each group had edema; dizziness occurred in 6 active
and 5 placebo patients and flushing in 3 active 0 placebo.

DISCUSSION

Total 170 patients randomized. PN 200-110 was administered once daily
in dose 5 - 20 mg daily. Blood pressure was significantly reduced
compared to baseline and the differences from placebo were also
significant.



COMMENTS

0o —
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1. This was a well dzsigned, well reported study.

2. PN 200-110 was effective in lowering elevated blood press
when administered once daily. The incidence of side effects
appears high (55%)

ures

3. Once again, no analyses were done with stratification of
patients,

4., Except for lack of peak/trough data, this study should be
sufficient for approval of once a day claim. This also depends
on whether the one study is sufficient for approval.
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* JSRADIPINE - SAFETY UPDATE 2
NDA # 19,546
!ntrogggtign

This report updates the safety profile for isradipine, NDA 19,546,
subsequent to the NDA submission of November 26, 1986 and safety update 1
(SU-1), November 22, 1988. Safety update 1 presented data from the NDA
database plus new data to time of submission. The dats in safety update 2
(SU-2) is minimal and has not been pooled with SU-1. Total exposurc to
isradipine is, however, calculated based on pooling the new data with
those in SU-1. The items addressed in both updates include:

* Number of new patients exposcd to isradipine and total exposcrs from
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. into double blin No data are presented

SU=T and SU-2

Total number of patisnts by duration of trescment with isradipine
Clinicel laboratory tests

E£CG variables

ADRs

Oropouts

Deaths and serious non fatal events

A U.S. Studies

The cut-off date for this report is June 30, 1989 and data from 281
randomized patients were evalusted; this is an incresse of 11% in the
total aumber since SU-1. Of the 28] patients, 172 were randomized to
receive isradipine; en additional 13 received drug for the first time
during long term phase after receiving & control drug during the double
blind phase. This, therefore, represents an increase of 9.8% in the total
number randomized to receive isradiping, i.e. intent-to-treat. Some
patients were entered into crossover triais and discontinued prior to
recdiving test drug in the second period 3f the crossover design, only
181/135 actually received isradipine.

» ® o ¢ ¢

New Tong term data were analyzed for this resport, including data from 47
patients whose long term data were not included in SU-1 and 31 who hed
some Jdata in SU-1 and additional data since the previous cut-off date.

Data in this snalysis are only from US ztucies with the immediate roleisi

formuletion and conducted by Sendoz. Dsta from studies conducted by

are not included as those studies arse 3till ongoing. Except for data fecm
72 patisnts which were not ready for analysis, the analyses included al:
data from completed or nearly completed trials sponsorbd by Sandoz.

Patients currently receiving immediate release iaradipine in ¢ 1going
trials include (1) 600 pati.nts, half of whom are recei\ing isradipine,
randomized to 8 3 year, double bli HCT zontrolled MIDAS trial, study
360 sponsored by Sandoz under IND (2) 48 patients enrolled as of
August 15,1989 into study 340, an extensive clinical experience "Phase

end (3) those in four studies ongoing under
in which 468 patients have been raandomized

as 81! these trials are ongoing.

n being conducted by a contract orqcniution-

ik,
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Clinical trials have been completed with other dosage forms of isradipine,
jncluding 4 =..2ies with .V, form !nd 18 studies with modified relegse

forms of the c¢rfuqg. With IV (IND « 88 subjects have received

icradipine in_doses to 2.0 or tihe various modified release forms
(IND anddiliil) epproximately 394 subjects
have been random ut 281 receiving isradipine. A1l trials are

completed bDut data not included as the immediate rele

formulet s
not used. An additional study with IV is ongoing by (IN
with only one patient randomized.

In the case of the 72 patients whose data were excluded from analysis, 52
were randomized into hypertension trials, 9 into CHF trials end 1}
angina. These case report forms were collected subsequent to June
30,1989,

i~
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reports and scheduled to receive isradipine (intent-to-treat) and number
actually receiving drug, by duration sre summarized below. The difference
between intent-to-treat and actual is due to some patients be‘ng
randomized into crossover triala and discontinuing prior to receiving test

drug.

su-1 SU-1 and SU-2

Total No Randomized 1880 2065
Total Actually Treated

¢ 2 Weeks 1858 2039

2 Weeks or More 1338 1810

10 Weeks 765 880

6 Months 455 485

12 Months 336 367

o84 Months 9% 98

> 24 Monz~e 82 84

The tceal populat®sa ~andomizez into the triails according to treatment
group are listed below.

isradipine (Parallei Studies) 1542 104 1646
Placebs, (Paralle! :tudies) 462 21 482
Active Controls (Parallel Studies) 425 88 5i4
Crossover T-ials 16} 68 ( N2
Total [+ 2591 281 2872

8-- Forsign Studies
A summary of datas for 1321 patients from “ireign studies was included in

SU-1. Dats from an sdditiona! SIC/ffJestients are inzluded in o
separate sectiou.

) 7919504 (530
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C ' Worldwide Approvali/Marketing Experience

The results are minims) and are presented sepaiately.

Materials and Met

These are similar to those discussed in the original NDA submission.
Except where indicated, data from SU-2 sre not pooled with those from
su-1. ’

A Yist of US studies invoived in SU-2 (excluding long term studies) is
presented in Tabl

study 326 involved normal volunteels and 331,
352 and 334 wiere comparative trials essessing effects of isracipine vs
snglapril, captopril and diltiazem in hypertension.

Randomized Double Blind Studies

Descriptive statistics were used to sumarize the demographic information
of patients in Phase Il hypertension studies. In additi:n to identifying
patients discontinued due to ECG abnormalities, sponsor detarmined the
number of patients with newly oceurring abnormal PR intervals, QRS
duratioas or QT intervals for each group. The upper limits of normal were
set at:

PR-interval 0.20 sec
QRS Duration 0.08 sec
QTc Interval 0.44 sec (corrected for heart rate)

Clinical laboratory tests were conducted by a central lab (Metpath) for
most Phase 11 hypertension studies in SU-i. An endpoint snalysis of
variance was used to evaluate mean changes from baseline to post treatment
1sb. Similar analyses were used in SU-2, Percent changes from baseline
were calculated and included in the text for the variables demanstrated
statistically significant or boderline significant. In addition,
newly-sssurring stnormalities were identified and incidences displayed
arter ~he foiliwing adjustments were made to the normal ranges. (See page
3. attacned].

Evaluation of ACFe

Frequency reporzing of esch newly occurring ADR was prepared. Sepsrate
displeys 1ist 831 ADRs as well ay drug related ADRs. These were prapared
by trestment group but SU-2 was nut combined with SU-1 for this Table.
The mos® frequent ADRs are listed as well as summary descriptive
statistics assessing possible dose response rolctionsh(ps.

A list of 811 drup outs is presented.

For a't quantitative variables involving comperative statistics,
two-tailed tests we"e used to assess within group changes from baseline
and betveen jroup differences. The fullowing designations are used: (*) p
€0.10; * p €0.035; *» p <0.01; eeep €0.001,
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TARLE 1

ISRADIPINE SAFELY UPDATE - 8/89
SUMMARY OF ZND OF STUDY INFORMATION

Illness Total

Study | Completed { Adverse Not Due Protocol St;ﬂy Drug Fusber

Nusber | P'rotocol Reaztion | To Drug Uncaoperative )} Violaticn Ineffective | Other Entered
202 18 ° : 18
208 8 2 19
21 ] 1 9
222 8 2 10
223 7 1 1 1 10
255 19q 5 2 1 17 44
326 8 3 1
*331 27 -~ 1 1 1 : 0
*352 23 2 1 26
354 105 4 P ' 3 113
Total 231 12 3 7 2 23 281

*0nly incluras patients since the lasc safety update.
Other pat.eats’ data from these studies reported in SU-1

)

T o1qes



Open-Labe) Long Term Studies

Similar descriptive statistics were used in the long tern trisls. Oata
from this section were not pooled with SU-1 but sepsrate analyses were
performed. A determination of total number isradipine patients was
presented graphically by month of exposure and this included SU-1.

SU-2 is comprised of two data sources, new patients (n=47) whose data were
never previously analyzed and patients (n=31) who had some deta previously
analyzed and included in SU-1 but now have additional data.

RESULTS

Table 1 Yists US clinical trials included in SU-2. The total number of
trials is shown below.

aw

Population _Su-=t Sy-2_ Totale
Biopharmacology 16 0 té
Phase I ond 11
Safety 5 0 s
Angina 6 ) 11
CHF 6 t 7
ventric Arrhythmias 1 0 1
Migraine 1 0 1
Bronchospasm 1 0 1
Hypertension 4 0 4
Sodium Handling 0 1 1
Sub Total 24 7 3
Phase I11I 13 3¢ 14¢
AN ARADS SN SS PR NSERNN AU 'EANUR SN, PSS NT IS N AN UTANTU SRR SNE NSRS IUETERS
TATAL €3 10 51

» Tozais gre strictly additi-e since some Jata from studiss 201 and 2352
were included in Su-t.

Taoles 2, 3 and 4 summarize study de3digns, dbjectives, patient population,
patient numbers etc for each incication.

Demographics

Background data for patients in well controlled Phase [I! hypertensioun
studies are summarized in the “ollowing Table. A1l tHase Phase (11
studies utilized randomi®ed, double Blind, parallel design with a duration
up to 10-12 weoeks.

An additional 81 petients received isradipi-.e in these studiss making the .
total population of SU-1 and SU-2 together i015 isradipine, 297 placedbo
ana 502 aciive controls,
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CLINICAL PUARNRIOG. OGY (PIASE 1)
STDIES LNCLLNED 19 SAFETY LBGATR -2

nly Bo.of | Wa. of S . of | e of . Curution of Stuly
» Sovastigater Sbjects | fubjects Subjects Seaths dhjectives Desage Beug Mduinistratiay Semarks
. Savtsized | Conplotad | Bliacankivnd Design
26 ) Gardon Vitliam, N.0. " 8 3 0 Asstss thy affects | tecadipina: 2.5 mg | Tetal durstion of Urirary sudium eucretion after
. of lsrediplre vs, tid incressed te dosing of ecach trest-| acute ssline lesd erharced
nifadipine en do~ S mg tic; nifedi- st = 5 don, by feradipine hut mot by
. terninents of uduuﬂ piw: 10 mg tid In-] dabie-bling, ron- nlf{edipine,
. barnddling in normel | cressed te 20 mg tid] domized, cressever
mis wiunesrs study design
o~
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IPEATENSION SABIES TN 1N SAFETY WOATE -2
we. of ne, of e, of ve. of Surstion ¢f Stuly
»w Sbjects | Sbjects Subjects Desths Objectives Sasage ey stratien/ Aemrks .
* § Rontonived | Completed | Biscantinmmd Seaion
. »™ ar 0°" | Assess the safaty | tsradipine: 1.25 mg | 10 wesks; .- study caspleted, date under
RS, ) mn* (37 Y4 (0" | and efticecy of is- | « 3 mg bid; or blind, sed, aralysts,
o B0, radipine inthe | Enmleprils 2.5 ug - | paretiol design|
. treatment of hyper- | 20 ng bid
1D Senslon comered 1o )
soatancil
roe, u* a” ™ 0*° | Assens the gafety | ioredipine: 2.5 ag { 10 uesks; .- Study cempleted, deta unvier
)¢ ey* (16)°* * | pnd etficacy of id - 10 sy bid; or | Blind, sd, | enatysls.
». fsradipine 'n the captopril 23 mg bid | parsitel deslgn
| treatasnt of Bleck | - 50 mg tid
W, tapertenaives cor
. pared to gantopcit
n‘t ]
we. '
oy .
& 13 103 [ ) ] Assess the 2pfety jsradipine? 1.25 mg.] 12 wacks; (e~ Study canpleted, dets under
R, o afticec: ot is~ | - S ag bid; or dit- | bind, sod, sratyate.
& rodipine (n the tlezem: 40 ag tid - | parsliet design) -
thw, trastmart @ hyper- | 120 g tid
tension con ered to
o D, dittiazem
ne.
LD,
h N8, o . .

1

sultfcenter studies {lsted in this and ether tables, anly the tetel uhers of subjects scoess all conters are llnLd.

. inctuded tn Safety Updste -1,
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Varigble N Mesn _$.0. Min Max
: ‘ . Age (years)
. lsradipine 81 S5 11.9 26 74
Active Control 88 54 10.8 29 74
Totsl 169 54 11.3 26 74
% 1
lsradipine 81 186 37.8 110 313
A~tive Control 88 186 40.% 114 316
Total 169 186 39.1 110 36
Dyration Hypertension {yrs)
—lsradipine 78— -9 9.9 1 40
Active Controly 86 10 7.7 i 40
Totsl 164 10 8.3 1 40
Sox Male Female
i{sradipine 81 51 63% 36 3I™
Active Controls 88 55 ™ 33 38>
Total 169 196 63% 63 3I™
Race . White B8lack Other
Izradipine 81 25 3% 43 5N 13 1e%
{ Active Controls 88 32 3% 47 4 15 1™
) Total 169 57 34 84 50% 26 1™

-

The total hypertension population was 181d satients (includes 297
. placeto). The active contrals were HCT, crazosin, propranolol, captoprii,
enalagril sr diltiacem,

Deotes >7 lezrsscpine

Tables 2-5 present the doses used in each s=adication. In hypertension,
doses ranged from 1.2%8 mg bid to 20 mg/day a2nd the maximum dose in any
trigl was 7.5 mg tid for angine and CHF.

CGs

Two types of snalyses were performed. The “irst was listing patients
discontinved due to ECG abnormalities and trese patiepts are identivried
under "Drgpout or Patient Discontinuations”. The second method involved
determin ¥; the frequency of newly occurring asbnormglities for
PR-intervals, QRS durations and QT-interve’s., These results are
summarized in Tables 7, 8 and 3.

The incidence of newly oczurring PR-interve” prolongations in Table 7
includes hypertension, phase | and I! hear: ailure studies and angine
patients. The frequency of sbnormalities ‘s similar to SU-1, 1.9% SU-! vs
‘-2‘ SU'Z.
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TABLE 7 .
ISRADITINE SAYETY UPODATE ~ 8/39
FREQUENCY OF ABNORMAL PR INTERVALS
Number of |Bubjects with
Number of Evaluations{ at Least One Newly-~
Treatment Total Number Occurring Abnermalisy )% Freguency
of Subjects |Pre-Study|Post-Study or Increase from a
Druq Drug Baseline (Abnormalitys
Phase I, Phase II, CHP#+
Isradipine 75 254 215 3 4.0
Placebo 13 24 ‘ 19 1 7.7
Phase IIX - Hypesrtension
: Iaradipine 81 161 146 1 1.2
. Captopril 14 27 26 (1] 0.0
Enalapril 18 36 18 0 0.0
Diltiazem 54 108 102 2 3.7

tpased upon maximum vZluec for pre-study drug ano

rtIncludes all congestive heart failure studies.

post-study drug and R value of 0.2 sec.

L s1qey
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' TALLE 6 .
ISRADIPIRE SAVETY UPDATE - 8/89
FREQUENCY OF ABNOFMAL QRS DURATIONS
Number of| Subjects with
Number of Evaluations] at Least One Newly-
Treatment Total Number Occurring Abnormality {t Prequency
of Subjects |Pre-Study| rlrost-Study or Increase from a
Drug Drug Baseline Abnormality+
Phase I, Phase II, CHF#*# .
Isradipine 75 255 216 16 21.3
Placebo - 13 26 20 2 15.4
i
Phase III ~ Hypartension |
Isradipine 81 161 146 5 6.2
Captopril 14 27 26 1 7.1
, Enalapril 18 36 18 0 0.0
| Diltiazem 54 108 103 ? 13.0

*Based upon maximum yalues for pre-study drug ari post-study drug and

**Includes all congestive

VJIVYV ww

heart failure studies. -

a value of N, 08 sec.

8 a1quey
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ISRADIPINE SAFEZY UPDATE -~ 8/89
FREQUENCY OF ABNORMAL CORRECTED QT IRTERVH;S

o e, =

L R L ST

RKumber of| Subjects with
; . Number of Evaluations]| at Least Ona Newly-
Treatsent Total Number Occurr Abnormality |$ Frequency
of Subjects |Pre-Study|Post-Study or X from a
‘ Drug Drug Baseline Ahnorualitve
Phase I, Phase II, CHP#+
Isradipine 75 255 216 15 20.0
Placebo’ 13 2% 21 5 38.5
‘| Phase III ~ Hypertension , )
{ )
Isradipine 81 151 ' 146 16 19.8
Captopril 14 a7 26 6 42.9
Enalapril 18 36 18 1 5.6
oiltiazem 54 108 | 103 [ 9.3

*Based upon rvuxisum wglues for pre-study drug ar'd post-study drug and | a value of 0.44 seo.
ssIncludes 21l congestive heart failure studies. . .

e ey, = Wy -
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Similarly, QRS duration (Taeble 8) the comparaive frequencies are 15.8%
SU-1 and 6.2% SU-2. For QT “he comparisons ere 25.4% vs 19.6%
respectively.

linicegl r ry Yoest

Tests were performed at a central lab, Metpath. Since this lab performed

> 5% of the tests, an endpoint analysis of variance was performed on .2
Metpath datsbase for double blind studies. All patients were included in -
the enalysis even if the tests were performed st another lYab. .-

Results are summarized in the following Tables:

Table 10 Hematology. The only statistically significant change (p ¢
0.05) from baseline for isradipine in SU-! was & 3-4%

—and 17. No patient entered into Phase 11l hypertension studies developed

increase intotat WBC Tount. Im SU=2 tha significant
changes are increases in hemoglobin (+1.4%), hematocrit
(+2.2%), WBC (+5,3%), and basophils (+15.6%).

‘Table 11 Urinalysis. No statistically significant changes o
Table 12 Chemistry. The following significant changes were noted for E
isradipine: Calcium, total protein, albumin, glucese,
cholesterol, chloride. C02, SGOT and alkaline phosphatase. :

These changes are similar to SU-i.
Newly Occurring Abnormglitie S

The frequency of newly occurring abnormalities is summarized in Tables 13 -
and 14 for hematology and urinalysis respectively. For hematology, there -
were no major differences between isradipine, placebo and active control.

In the angina consover studies, there was a higher frequency in some

variables, mainly lymphocytes, neutraghils, eosinophils, platelets and

besophila. Sponsor does not postulase a tause for these abnormalities.

|
|

Table {5 summerizes blcod chemistry acnormeities. Except for creatinine,
there ar2 n¢ differences in isradipine group comperesd to placesec sr aclive
nor is there @8 difference from SU-1. g

Creatinine values were higher with test drug than with placebo or active
controls. These abnormalities wers 3een in 4 hypertension and one CHF
petient. With hypertension, the hignest end of trial value was 1.6 mg/d1
(normal 1.3 mg/d1). In the CHF patient, a valuc of 2.9 mg/d} wes ncted
mid-way in the study after a baseline of 2.%Z mg/dl. By the end of the
study, the value was 1.9 mg/dl.

¢

Results for new abnormalities for BUN, creatinine are shown iifTables 16

8 newly occurring abnormality in BUN greater than 50 mg/d) or creatinine > -
2.0 mg/dl. When these sbnormalities occurred, they were in CHF patients.

Serum glucose sbnormelities were discissed in NDA end SU~1. Isradipine

had & higher frequency of elevated glucose (2 150 mg/d1) than did placebo
qgroup 8.8% vs 5.7% respectively. These results are summarized in Table 18-
while Teble 19 presents comparative statistics from baseline.

1O S8
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r ' 3. Clinical Laboratory Tests (Cont’d)

Hematologic Variables - All variables were

-adjusted +2.5% with the exception of bands, | ‘-
monecytes, basophils and eosinophils which were
adjusted +15% only.

o Urinalvais Variables - The normal ranges for
~ specitic gravity and pH were adjusted >133. :
All other normal ranges remained standard. o

o0 Chemistry ¥Yariables - The normal ranges for all :
variabies were adjusted +15%. Sodiun,
potassium, inorganic
phosphorus, albumin, and glucose were
variables whose normal ranges vere also
adjusted -15%.

Adaitionally for BUN, creatinine, glucoss, and -
; the liver function battery, the frequency of :
; newly-occurring abnormalities was also
: . determined based on values wvhich exceeded the
) following upper limits considered to be of more
( clinical relevance than the 15% adjustments to
the normal range described above:

» .
- —y

PR

B e T v

+  BUN: 50 mg/4L -
* Creatinine: 2.0 mg/4dL -
* Glucose: 150 mg/4L -
* SGOT & SGPT: 100 IU/L -

* LDH: 300 IU/L

+ Total Bilirubin: 2.0 mg/4L

* Alkaline Phosphatase: 200 IU/L {

A patient was considered to have a nswly- —
occurring laboratory abnormality if all pre-
randomization or baseline evaluations for a
particular variable were within the adjusted
noxraal range and the patient had at least one -
post-randomization evaluation outside the
adjusted normal range. For those variables
vhoae normal ranges :zu only adjusted +15%,
svaluations falling bélow the normal range vwers

. gonsidered to be normal.

! .
In addition, if a patient had an evaluation
e falling outside the adjusted normal range
| T 7T ~during the bassline evaluations and the patient
. denonstrated a worsening during the treatment
( . svaluations following randomization (i.e., a
further increase or decrease of at least 15%
from their pre-dose value), then this patient
vas also considersd to have had a newly-
occurring laboratory abnormality. .

e . . 03~00013



FaUUV—UY

(11 9-17.6gms /A1 LACE

Normal Ranges

TREATMENT N

NENOGLO N

81 SIADIP!NEIOT
AC?!VE COI "
ISRADIPINELOY
PLACERD 10
ACTIVE CON 8%
ISRADIPINEL0Y

HEMATOCRIT
(37-54%)

e

(3. 9-11.4x10° cumsflictso 10

BANDS
(0-5%)  biaceso e 93
! ACTIVE CON 80
¥ UTROPHILS

o) et

(42~

At oo o7
POy T e ADTPINEIO?
(10-478)  Placeso . 'io
MoNOCYTES ISRADTPINE 187
(0-10%) vuw

Ve CON 88

EOSINOPHILS

IstaprPineios
(0-8%)  RACTE cox o

7AB. € 10
ISRADIPINE SAFEY UPDATE -

HEMATOLOGY - MEIPATH LAS “oATA
ANOVA - --NDPGINT
END POINT '
MEAN UNADJUSTED ADJUSTED _ PALRWISY COMPARISONG (1)
PRE-RX  CHANGE STD CHANGE PLAC Py
14.132 0.183 & 0.972 0.63% 0|13
14840 -0.440 1.059 -0]50
14037 0.062 0887
43.317 0.930 5% 3.442 0.933 0.44 0l3¢
48.870 0.250 2.848  0.406 -0l10
43,254 0.813 (%) 3.208 0.50S
8.634 0.349 33 1.227 ©0.360 1.11 %% Ol38 %
8,120 -0.870 38  0.847 -0.747 <078 (%)
6,308 0.037 1,279 0.002
0.000 0.000 0 000 0.00 olog -
0000 6,000 0 000 olol
0.011 -0.081 0.108
$7.112 0.188 7.583  0.098 -2.42 ol1n
80400 -0.600 3882 2.511 2/00
ss 618 0.1s8 § 108 -0.087
33.000 0.262 7312 0.247 1.82 ole3
23.400 1,600 6 622 -1.373 -118
31118 -0.490 8 084 -0.184
8.304 -0.374 (%) 2 247" -0.23% -0.3% -0} 10
8.000 -0.800 2 40 0089 o2s
s.281 0,063 2 275 -0 159
R
2,490 0.073 1830 o0.068 I
(1) - UNADJUSTED MEANS USED WHEN ASSUMPTIONS FOR

H

= CHANGE

LYS!S oF COVAl=ANC£ NOT ME

PC. 00}, tt P( 01, 3 P¢.vS, (%] PcO.10

+ Tncludes data for Study Nn." 352 which was not availahle
for the last Safety Update.




C=~000-60
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TASLE 10 !c:»nt'd)
TE - 8-8

ISRADIPINE SAFZ(Y UPDA
HEMATOL

0GY - MLTPATH LAB DATA
ANOVA - ENDPUINT
. 1 Ra 9 ENO POINT
OXTRA nges
MEAN UNADJUSTED ADJUSTED PAIRWISE COMPARISONS (1
ITEM YREATMENT N PRE-RX  CHANGE STE ST cm%e PLAC v Acw ”
BASOPHILS
ISRADIPTINELOS 0.728 0.122 ¢ 0.304 ©.120 -0.30 -0 |08
(0-2%) PLACEBD 10 0. 600 0.500 0.972 ¢.420 0l2¢
ACTIVE CON 96 ¢.719 0.177 & .76 0.178

+ Includes data for Study No. 352 which was not

(1) - UNADIUSTED

A T
ANALYSTS or'%g’h?é?:mﬁ't‘ REfUMPTIONS Fon

2) - CHANGE IS POS
‘J ?C.Oﬁl.t“ Pe.0L, x Pc.0S, (%) P(D.10

aveilad
for the last Satety Update.

le

e

TEle . pee e cwamm g

£ 0T atqey



vasie 11
xsuomuz SAFETY UPOATE - 8-8
URINALYSIS - METPATH LAG DATA
ANOVA - ENOPOINT

END PO"(T )
Normal Ranges MEAN UNADJUSTED ADJUSTED PATRWISE COMPARISONS (1)
ITEM TREATMENT N PRE-RX  CHANGE £T0  CHANGE PLAC AC
speCiFIc ﬂ”x'ga'mtnnnos 1.018 0.001 (%) 0.008 0.00 0.00
{1.001~1.035) PLACESO 9 1.016 -0.002 0 011 ) <0.00
m ACTIVE CON 88 1.019 -0.001 (%] 0 007
:smnnneus s.218 0.081 0801 0.0 -0.10 -9.01
(5-7) CEBO $.333 0.141 0.928 178 0.0
. Acnvt CON n §.240 0.073 0.700 0.077
(1) - um:ustzo MEANS USED wcn ASSUMPTIONS FOR
xs or cow\u uct 0T MET
. & :1 cmm POST -
P<.00), u P¢.01, X N 0S, (%) P<0.10

4+ 1Includes data for Study No. 352 which vas not availadle
for the last Safety Update.
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Normal Ranges

ITEX TREATMENT N
CALCIOM ISRADIPINE 107
(8.8-10.5mg/dl) rucuo 1
CTIVE CON1OL
InoRaANiC '“xsaanxrxutxor
(2.2-4.6mg/dl)  PLACEEO 1}
, : - ACTIVE CON101
' (6-23mg/dl) e
ACTIVE CON1Oi
UPIC ACID
e
(2.2-8.3mg/al) Plactso . i)
atucose ISRADIPINELOT
(65-130mg/dl) ’ m‘rc”comﬁ
TOTAL "“"’?snAexpxuzsov
(6.4-8.1mg/dl) 52& 1
ACTIVE Coniol
ALBUMIN xsnubxaxn:xov
(3.7-5.0gm/A1)  PLACEBC
- ACTIVE contol
| CHOLESTEROL
| fraspgsiaciey
'(120-240mg/a1y  flacedo . 11

oo 4o puo
OWRee

NN
N N

ISRADIPINE SAF%%VEUP%%TE
CﬂENlS“Y - MEYPATH LAS DAYA*'

ASSIMPT
ANALYSTS OF COVARIANCE NOT AJHMPTIONS FoR

T - PRE
h& P( 001 ” Pc. 01, % PC. 05, (%) P<0. 20

+Includes data for Study No. 352 )which was not svailable

for the ls

Safety Update.

NOVA - ENOPOINT
END POINT
MEAN UNADJUSTED ADJUSTED
PRE-RY. HANGE CHANGE )
9.52% 0.117 s09 0.322 0.20 % 0.07
9.518 0,164 (x) © 298 -0.162 -0.21
8.503 0.0S6 0 368 0.051
3.312 -9.013 1 030 0.014 0.0% -0.08
3.073 0.004 0.413 -0.033 -0.14
3.224 0.121 (x) 0'e31 0.102
14,818 0.078 3.143  0.113 -0.80 0.28
19.364 -0.364 2.420 0.710 .88
147079 0.010 3807 -0.147
s.787 -0.088 €.930 -0.078 -2.38 -0.08
1.327 -0.027 0.388 0:288 0.3l
S.488 0.023 0.911 -0.024
0.832 0.794 30.915 1.357 -29.2 s% _3.52
9818 10.45S 39.600 30.541 32.70
2.436 0.624 21.540 -2.180
7.430 0.108 & 0 407 0.34 3z 0.08
1.336 -0.227 (%)  0.408 -0.27
T 0.047 0.398
4.030 .056 =% 0.218 0.055 0.20 x¥x 0.10
4.009 -0.227 % 0.332 -0.238 -0.23
4.042 -0.004 0'209 -0.002
7.187 4.17% 29.375 A.931 17.67 % 7.88
7.458  -11.45S % §S.807 -12.739 -9.82
0.448 -2.287 27°'sas  -2.91¢
(1) - UNADJUSTCD MEANS USED WHEN

PAIRWISE COMPARISONS (1)
PLAC c
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END POINT
Normal Ranges MEAN UNAC JUSTED ADJUSTED  PATRWISE
ITEN TREATMENT N PRE-RX  CIIANGE $TD  CHANGE PLAC
1 ISRADIPINELIOT 139.168 0.093 2 248 -0.254 -0.97 0.1
(134-143mEq/1) CEBO0 11 139.908 0.384 2.014 0.732 1.1
POTASSTIN ACTIVE CON101 139.594 -0.554 & 2625 -0.472
(3.5-5.3mEq/1) Iiaceso "'i1 4308 -elies 192 o.0¢ A
+5-5.3mEq ACTIVE CONIOL  &.274 0,032 v s62 ’
ORIDE ISRADIPINE1O7 101.374 0.589 [x%) 3.398 -0.612 0.83 0.1
(25.32mBq/1) PLACESD 3 97.127 0.836 3.202 -1.462 -0.8
. co1 ACTIVE COMIOL 108 .861 -1.050 &% 3338 -0.798
ISRADIPINE 41 28.854 -1.073 % 3 304 -1.71 -0.
(0.6-1.3mg/dl) pLACEBO 11 28.182 0.636 1 748 0.82
ACTIVE CON 32 25.750 -0.188 3 207
CREATININE
. tsuoxnuexn 1.083 -0.013 0.133 +0.012 -0.08 -6.01
(10-50 U/L) CEDOD 11 1.173 0.05S 0181 0.070 0.07
. Acuvr. CON10L .08 0.601 0.270 -0.002
e tsnotnnnov 27.121 2.308 (%) 14.187 2.43% 7.a8 1.42
(5-55 O/L) ucs&m 11 31.273 -8.83 12.699 +S.040 -5.48
sarT ACTI 101 25.871 0.931 1S°'026 0.619
(o-so vy HAMSRTUM e Am maw o em g
ACTIVE C.N201 22.46S -0.743 12952 )
ALKALINE '“ofsuwtnunor 27.514 1.243 (%) 8.885 2.1% 0.5%
PLACEBO 1L 28.909 -1.909 $.770 : -2.80
ACTIVE CON1DL1 28.792 0.893 8,822
{1) - UNADJUSYED MEANS USED wueu ASSMPT!ONS For
ANALYSIS OF COVARIANCE N
gl - CHANGE IS POST - PRE
) Pc.001}, 8t Pec.0i, % P¢ 05, (8) Pc0.10

- -

ISRADIPINE SAFE?VE P%AZTE
CHEMISTRY - MEIPATH LAB DATA *’
ANOVA - LNDPOINY

4+ 1Includes data for Study No. 152 which was not availadbie
for the last Safety Upiate.
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k VA « CHOPCINTY

END POINT ° r

Rormal Ranges MEAN UNADJUSTED ADJUSTED  PAIRWISE COMPARISONS (1) 3

1 & (4, ] TREATNENT N PRE-RX THANGE $TD0 CHANGE PLAC AC R "

YOT. BILIAUBIN ' : {

ay epmen e e s ocamoe 3 |
0‘2'1“;;'/ ) REHVEcomel  o3es HH A 0.201 0,024 ' '
, ISRADIPINE107 188.187 9.697 45.819 ©.848 1.48 2.07 !
110-250 U/L) PLACEBO 1} 201.000 -7.000 26.162 , ~1.248 7 -
e ACTIVE CON101 189.010 -1.870 36,747 " -2.321 ‘

.,

- UNADIUSTED MEANS USE. WHEN ASSUKPYIONS FOR
YSI§ OF COVARIAM( NOT MET
2) - CUAMGE IS POST o PR
PC.001, 35 P¢.01, X PC.0S, |$) P¢0.19

.-

-

+ Includes dsta for Study No. 352 vhich was not available
for the last Safety Update.
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Table 13

( . Isradipine Safety Update -~ 8/89
% Fregquancy of New Lab Abnormalitiess

Short Term

Hematnlogy

Active Croas-

Isradipine Placebe Control aver+

=110(%) nel1(%) D=105(%) =66 (%)
____xnnglobin_wu___—_o_(.ovo;—o_(ore.)-——-;—ﬁﬁ; 0—(0.0)
Hematocrit & 0 (0.0) 0 (0.0) 1 (1.0) 0 (0.0)
WBC 10*3 cu.mn. Z (1.8) 0 (0.0) 5 (4.8) 4 (6.1)
Bands % 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Neutrophils % 3 (2.7) 0 (0.0) 1 (1.0) 6 (9.1)
Lymphocytes % 2 (2.7) 0 (0.0) 1 (1.0) 12 (18.2)
Monocytes $ 4 (3.6) 1 (9.1) 0 (0.0) S (7.6)
Eosinophils § 0 (0.0) 0 (0.0) 1 (1.0) 9 (13.6)
Basophils % 0 (0.0) 1 (9.1) 2 (1.9) 9 {13.6)
Platelet Estimate 0 (0.0) 0 (0.0) 0 (0.0) 7 (10.6)

* Includes data for study
e dast zafcl; updace.

no. 352 which was not

available for the

+ Includes all patients in studies with crossover designs. all
other columns are ror patients in parallel group studies.
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7. ble 14
Isradipine Sarety Updata - 8/89
Freguency of New Lab Abnorsalities®

Short Term
Urinalysis
Active Cross~
Isradipine Placebo Controi over+
n=110(%) n=11(%) n=105(3) n=66(%)
Specitic Gravity— 0—{0-0) 90—€0+-0)—— 0 (0.0) 14 (21.2)
Acetone 2 (1.8) 0 (0.0) S (4.8) 2 (3.0)
Albumin 6 (3.5) o (0.0) 7 (6.7) 8 (12.1)
Glucose 5 (4.5) 1 (9.1) 1 (1.0) 5 (7.6)
Bile 0 (0.0) 0 (0.0) o (0.0) 0 (0.0)
pH 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Cast/HPF 4 (3.6) 0 (0.0) 2 (1.9) 5 (7.6)
RBC/HPF 7 (6.4) 0 (0.0) 12 (11.4) 1 (1.5)
WBC/HPF 6 (S5.5) 0 (0.0) 5 (4.8) 3 (4.58)

* Includes data for study no. 352 which was not available for the
last safety update. ’

. 4 Includes all patients in studies with crossover designs. All

other columns are for patients in parallel group studies.
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f e Table 15
( - ’ Isradipine Safety Updata ~ 3/89
L. Frequency of New lab Abnormalitiess
short Term
Chenistry
Active Cross~
Isradipine Placebo Control over+
=110 (%) n=11(%) n=105 (%) n=66 (%)
—Talcium mg/dX 1 (0.9) O (0.0) 0O (0.0) 0 (0.0)
Inorganic Phosphorus :
ng/d} 4 (3.6) O (0.0) 7 (6.7) 2 (3.0)
BUN mg/dl 4 (3.6) 1 (9.1) 0 (0.0) 3 (4.5)
Glucose mg/dl 11 (10.0) 2 (18.2) 6 (5.7) 13 (19.7)
Uric Acid mg/dl 0 (0.0) O (0.0) O (0.0) 1 (1.5)
Total Protein mg/dl 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Albumin gm/dl 1 (0.9) O (0.0) 0 (0.0) 0 (0.0)
Total Bilirubin mg/dl 0 (0.0) 0 (0.0) 0 (0.0) 3 (4.95)
Cholesterol mg/dl 2 ‘(1.8) 1 (9.1) 1 (1.0) 1 (1.5)
Alkaline Phosphatase .
( Units 4 (3.6) ©0 (0.0) 1 (1.0) 5 (7.6)
LDR Units 4 (3.6) 0 (0.0) 3 (2.9) 2 (3.0)
SN SCOT Tailts 5 (4.5} 0 (0.¢} T (.8} 2 (3.9)
r .. SGPT Units 2 (1.8) o (0.90) 3 (2.9) 12 (18.2)
" Sodium mEq/1l 0 .(0.0) O (0.0) o0 (0.0) 0 (0.0)
Potassium mEq/1l 2 (1.3) 0 (0.0) 3 (2.9) 0 (0.0)
Chloride mEq/l 0 (0.0) 0 (0.0) © (0.0) 0 (0.0)
CO2 mEq/1 0 (0.0) o0 (0.0) O (0.0) 0 (0.0)
Creatinine mg/dl 5 (4.5) 0 (0.0) 1 (1.0) 4 (6.1)

gp—

* Includes data for study no. 352 which was not available for ths
last safety update.

+ Includes all patients in studies with crossover designs. All
other columns are for patients in parallel group studies.
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TABLE 16
ISRADIPINE SAFETY UPDATE ~ 8/89
FREQUENCY OF ABNCRMAL BON TESTS

T A .

g £ 2 o

Number of Subjects with
Number of Evaluations| at Least [One Newly-
Treatment Total Number Occurring (Abnorenlity |8 Prequency
of Subjects }Pre-~Study|Past-Study or Inctnz::otro- a
Drug Dxug Baseline rmality*

se I, Phase 1I, CHP&s .
radipine 72 142 " 169 1.4
acebo . 11 22 20 1] 0.0
se IIXI ~ Hypertension#ss
radipine 101 231 214 0 0.0
ptopril 33 64 62 0 0.0
wmlapril 18 36 52 0 0.0
Jtiazem 54 131 110 0 0.0

lJased upon maximum valoes for pre-study drug and post-study drug and a
'ncludes all congastive heart failure studies.
(ncludes data for Study No. 352 which was not aviilable for the last sa

Iln- of 50 wg/dl.
ty updates.
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TABLE 17 .

XSRADIPINE SAFEY. UPDATE ~ 8/89
FREQUENCY OF ABNORMAL CREATININE TESTS

_ : Number of Subjects with
Number of Evaluations{ at Least One Newly~

P e e g LGN N T T —

Treatment Total Number Occurring Abnormality |$ rrnqﬁoncy .
-{of Subjects |Pre-Study|Post-Stuldy or Incr.:;c from a
) Drug Drug Baseline Abnormalitys
se I, Phase II, CHF#»
radipine - , 72 142 170 2 2.8
.acebo 11 22 20 ' o 0.0
se III - Hypertensionss# H
iradipina 101 231 { 214 o 0.0
ptopi il 33 54 62 1 1.0
mlaprild 18 36 52 o 0.0
1tiazem S4 131 110 0 i 0.0 R

‘ Jased upon maximum valtsas for pre-study drug and.post-study drug and a value of 2.¢ . _ ...

(ncludes all congestive heaxt failure studies.
(ncludes data for ﬁEudy No. 352 which was not aviilable for the last sazfety update. .

LT o1qey




i , —
S ' A BN
i ] <. /
| .’
; | TABIE 18
;. ISRADIPINE SAFETY UPDATE ~ 8/89
| FREQUENCY GF ABNORMAL SERUM GLUCOSE TESTS
Number of Subjects with
. . Number of Evaluations]! at Least |One Newly-
. Treatment Total nu-bo, r oty | Post-stud OOcun'I ing mf:uty $ Freguency
of Subjects |Pre-8 -study or a
, Drug Drug uulrl‘g:.:;:nmuty'
se I, Phase II, CHF#e
radipine . ?2 142 168 1 15.3
acsbo ' 11 22 20 4 36.4
se IIX - Hypertensionsss
radipine 101 231 198 4 4.0
ptopril 33 64 62 0 0.0
alapril 18 36 26 0 0.0
Atiasen 54 131 110 Lo 0.0

lased upon' maximum values for pre-study drug and:post-study drug and a

'ncludes all congestive heart failure studies.

‘ncludes Gata for Study No. 352 which was not avsilable for the last sa

ty

update.

j:lue of 150 mg/4l.
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; ISRANIPIIE SAPE ¥ LVDATE - /A0
’ AL SUBIECTS I¥ MMALLEL DESICE SUBIES - CRARCES T8 SEMN
GLUCOME PRON RASELINE 7O ACTIVE TREANENT PERICS BY
TREATMENT GRS D SLABEVIC STARSS
Trestune ) Aative
, Saselire | fstive Trternt | Grep | Placebe isratipins | Placshe | cartret
VYarishle ":::‘ olabatic? | 0 | mesn | 80, Woan |89, | Olabatict|{ Mo Yoo Yes Ves
aen ¢ ﬂ;r.m fren | toredipine ' 103 ]007] 22.4| 3.8 64 ™ Ll
: Placsbe [N rjvas] ws] Boey] as ° o
Active Catrol wo (13| 9os| 16| o4 .0 .
isradipine Yoo r{aet{we| -60 167.6 (5
Plecvbe Yoo - | 4{20]|0s.9] 33 2.8 ¢
| Active cancret Yes 2| o5 | 1e.s ] 51,5 e
u-'s:- m Toradipine dbo  jiws ) wer| 274 | 10700 | 98 . -
Placsbe % T{ves ]| wa] Wun ] o6 oo
Mctive Control | o 10| 95| 136] swe] 59 .
teradipine Yes 7iams | 010f 83 "y L
Placebe - Yes o {29 {ws.t{ ave ns .
Active Controt Yes 2 | m0.s | wes | 510 2.9

G YUUTGY

(*)p<. 0, *p<.05, *0pe. 81, *¥ope,001

Although the subjects $n the shove enetyses wers not rendasized inte

dittorentisl offects en serus glucese betieen t . oreups and subjects vith er uitheut disbetes.
slaclues dota for Study Ne. 352 which uss net eveflabie fer the last safety pdete.

treatwert groups by disbetic status, the orwlyses de glive an indiration of the
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There were statistically significant mean increases in alkaline
phosphatase in hypertension studies. Table 20 summarizes frequency of

newly occurring elevations 2 200 U/L. No patient in Phase 111 W
hypertension Studies developed this abnormality; Q&wu pesien) wap ’.3“7
Tables 21 and 22 summarize SGOT and SGPT abnormslities (100 U/L). Results
are 3imilar to SU-1 and to active controls. Table 23 summarizes incidence
of new sbnormalities in any liver function test. Incidence with test drug
wes slightly lower than for control groups.
Overall, results from these tests are similar to SU-1.
Adverse Reactiong
Tables 24 and 25 summarize ADRs repcrted during the double blind,
hypertension studies with treatment durations up to 10-12 weeks. A1l
newly occurring ADRs are identified as “A" and those considered possibly
drug related ss “B“. These Tables also identify ADRs not previously
reported in SU-1,
The most common ADRs are listed below with a comparison with SU-1. These
ADRS were compiled from double biind studies of 3~12 weeks. There are
very fow patients in SU-2 datsbase resulting in @ potentis) bias in
percentage incidence.
(; ADR _Frequency, Comparison of SU-1 end SU-2
( Percentage of Patients -
JADR SU-2 (N=81) SU-1 (N=934)
Headache 8.8 13.7
fatigue 6.2 3.9
Dizziness 3.7 7.3
Impotence 3.7 1.0
Docressed Libido 3.7 0.5 —
Pollakiuria 3.7 1.5 ) i
Edema 2.% 7.2 )
Palpitations 2.5 4.0
Total No with at lesst
one new ADR possibly/probably
drug relsted 36 4
(
Only two new ADRs were considered drug related by the investigators,
bruise and depression. There were two cases of bruising in SU-1 but they s

wore not considered drug related. [n addition, there were two other new

-ADRs reported but not considered drug relsted, flatulence and &n epileptic

seizure. In the case of the seizure, 2-3 days after initiating treatment,
the patient was found unconscious. Dose of isradipine was 1.25 mg bid.
A1) tests on the patient were negative and the patient compieted the 12
week study with Dilantin and Traxodone as zoncomitant drugs. The latter
drug wes later discontinued due to g fee’ing of confusion by the patient.
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TABLE 20
ISRADIPINE SAPRTY UPDATE ~ 8/89
FREQUENCY OF ABNORMAL AUKALINE PHOSPHATASE TESTS
s
Number of Subjects with
Number of Evaluations| at Least One Newly-
Treatment Total Number Occurring Abnormality [% FPrequency
of Subjects |Pre-Study|Post-5tudy or Increase from a
Drug Drug Baseline Abnormality*
72 160 250 . 1 1.4
‘ 11 22 20 0 0.0
Phase III - Hypertansion#s#
Isradipine 101 231 241 0 0.0
Captopril 33 64 85 o 0.0
Enalapril 18 35 52 o 0.0
Diltiazem 54 131 110 0 0.0 |
*Based upon maximum values for pre-study drug aid post-study drug and a value of 200 U/L.
*2Includes all congestive heart failure studies. 3
s**Includes data for Study No. 352 which was not available for the lagt safety update.
1 i \
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TABLE 21
ISRADIPINE SAFRETY UPDATE -~ 8/89
FREQUENCY OF ABRORMAL S8GOT
- Number of Bubjects with
Number of Evaluations{ at st One Newly-
Treatment Total Number Occurring Abnorsality |% Prequency
. of Subjects |Pre-study|Post-Study or I se from a
Drug Drug Baseline Abnormality+
72 160 251 0 0.0
11 22 20 0 0.0
Phase III - Hypertensionwt#s
Isradipine 101 231 241 1 1.0
Captopril 3 64 85 0 0.0
Enalapril 18 36 52 (1] 0.0
Diltiagem 54 131 110 2 3.7

*+*+Includes data for Study No. 352 which was not available for the lasf

£5000-62

*Based upon maximunm values for pre-study drug and post-study drug and a value of 100 U/L.
*+*Includes all congestive heart failure studies.

. safety update.
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