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Categorical comparisons show little difference in the two regimens.
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5. Safety: Thére were 7 dropouts from the PN group, 9 from propranoiol. Of

the seven, five were due to adverse reac*‘on.

The roster of dropouts

(partially valid patients) in shown in Tavie 4.
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Uticaria is and uausual occurrence with this drug.
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Safety was monitored by those means employed throughout the 6 major ciinfcal
trials besides examination of liver function. The liver enzymes were increased
significantly in one patient who was discontinued from study after 3 weeks and
gave & history of chronic alcohol abuse. Alkaline phosphatase LDH,SGOT and
SGY were elevated in the follow up of another patient but not during the 10
weeks of the PN 200 administration. These elevations were also attributed to
alcohol intake. A third patient showed siight elevation of enzymes which
returned to ncrmal. There was also aberration of liver function in 4 of the
patients receiving propranolol.

6. Conclusion: There is no difference in the effect of propranolol and in

P ination with hydrochlorot. 1azide in control of mild to moderate
hypertension. - orting evidence is

offered that PN-200 {s not hepatotoxic.

[——
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tong Term Study

I. Iniroduction objectives:

The primary purpose of this study is to assess safety of PN 200-110 in long
term doses of 5-22.5 mg/day,with assessment of efficacy when appropriate.

One hundred and thirty-six(136) patients with mild hypertension,angina

pectoris or CHF who had completed one of the double-blind trials were invited
long term trial Baselines for assessment of

safety, while patients were receiving maln

established before compietion of controlled studies. Patients were evaluated
weekly during earlier period of dose titraticn then monthly. Measures used to
wonitor safecy were as cutlined in the short term studies.

The mean doses of PN HCYZ for 3 month intervals are summarized iIn Tables 586.
ngety was ::aluated qualitatively so as to measure new cnd worsened findings
(See Table 1).

Dropouts are classified in Table 40. New cardfovascular findings were most
frequent early in the study. Edema, reported frequently, was usuvally mild and
clearly unrelated to heart disease. Palpitations, pvcs and other cardiac
abnormalities were mild and did not result in discontinuation. Cardiac
function worsened by NYHA class tn 7 and improved with PN Rx in 11/25 (Tables
12, 13). One patfent left the study because of tachycardia pvcs; other ecq
changes were minimal and transient.

There were no serious changes in blood counts or urine.

Table 25 displays laboratory data for the 12-month period. Blcod sugar, uric
acid elevation as expected occurred with HCTZ. Increase in hyperglycemia in
diabetics receiving Pn 1s common and has produced no serfous effects. Mild
:r;nsient elevators of SGOT, SGPT, alkaline phosphatase do not suggest liver
njury.

No abnormality attributable to the drug.were found on repeated ophthalmologic
examination.

Adverse reactions are listed in Table 16. Headache and dizziness are most
frequent and there appears to be a dose response relationship.
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Table 40
PR 200-110 Long Term
Susmary of Patients’ Reasons for
Discontinustion ot Long Terms Therapy

T s e .

Totsl
Study Pst Wesks on Daily Coded Specific Reason
) No. Dose®  Reason for Discontinuation

S 102
103 4 Other
108 23 7.8 Orug Ineffective Incrsased angina
111 11 15.0 Other Death {(myocardial infarction}
153 3 22,8 As per protocel Completed ¢ months
154 23 2.3 Drug Ineffective !
155 (1] 22,8 other Savere angina H
]
206 1 b1 22.8 Other Nospitalized Ichest pain at :
Test with ST seg dapress)
51 32 18.0 other Patient Choice
L3 25 2.5 Othst Pacient Choice
1%4 23 15.0 Adverse reaction Patisat Choice
k1 }3 304 33 .0 other . Archycthamia aot drug-crelated
407 13 5.0 Uncooperative
410 . 0.0 Adverse reaction Rash, edeas
604 10 20.0 Orug Ineffactive Lost to lollow-up
(1} 2] 15.0 Other Lost to lollaw-~up
(1] 9 15.0 Other
410 23 15.2 Other Lost to tollow-up
(11 12 20.9 Orug Ineffective
6§51 14 10.0 Othar , Myocacditis;y ecilogy unknown
(T3] 13 20.0 brug lneftective
656 12 15.3 Uncooperative tost to follow-up
302 302 11 12.5 Uncoopecative
30¢ 3 5.0 Advarss resction Hesdaches and palpitations
Jor 13 5.3 Other Lost to follow-yp
3154 10 16.3 Adversa veaction
(drug ineffectivel Elevated standing BP; headache
35% M 20.9 other Lost to follow-up
3s¢ 7 $.9 prug Ineffective
303 23% 23 10.9 Uncooperacive
278 1 5.9 f1lness (NDR*") Chest pain
316 E3 ] 5.0 filness {NDA*®) Low hemoglobin; angins
322 r] 5.0 Otherx Paget’s Diseass
30 303 s 10.0 Adverse reaction Tachycardia, PVC's
308 18 10.0 Adverse veaction (I complaints (blosting
and joiat pain)
310 1 5.0 Mverse reaction vVasodilatation sympcoms
108 208 2 5.0 Illness (NDR*®) Small bowel obstructica

L ] £ -
: “ggloggss :}gzgddcxly dose (ag) of PN 200-110
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furopean Studied:
Seven studies tested tolerance pharmacokinetics and bioavailability in healthy

volunteers (Studies 2.1-2.7). These studies were supported by eight studies
in hypertensive rats reviewed by pharmacology.

PHARMACOKINETICS

Study 2.1. In an open label study each of 16 healthy male subjects received
single po doses of 0.5, 1.0, 2.5, 8.0, and 10 mg. Five of these subjects
recetved 20 mg, two received 2 doses 2.5 and 20 and 5 and 10 mg. One recefved
3 doses 0.5, 5.0 and 10 mg.,

There was no clear effect on b.p. in these groups but there was a dose related
increase in heart rate. Headache and flushing were reported with higher doses.

Study 2.2 Thirteen normal males in open label study received single {1.v. doses
Ofb305 (n=3 0.1(n=1), 0.2, 0.5, 1.0 (n=3) 2.0 mg (n=5) where n=number of
subjects.

B.P., HR and side effects were observed for 24 hours. Piasma levels of PN
were measured by gas chromatography (0.2 ng/ml sensitivity).

There was no dose dependent b.p. response; however heart rate increased
proportionately. Ooses of | and 2mg produced dose dependent tachycardia with
dose.was seen ST segment flattening was seen fn one receiving 0.5 and in 2
receiving 2mg.

One ‘ncidence of elevated liver enzymes was attributable to excess ethanol.

Plasma Yevel and AUC were consistent with 1ST order kinetics calculations. A
1/2 life of 2 hours was found in this incomplete kinetic study.

Study 2.3 Single dose open label cross-over pharmocokinetic study with oral
and sublingual dusing in 6 healthy males.

Drug was given in randomized order shown in table

Dose Administrator
5 2 x caps of 2.5 mg
20 2 x caps of 10 mg
5 1 ml solution in 100 mg Hp0
20 4 ml solution in 100 mg H70
L 0.2 ml sublingual
5 1.0 m! syringe

Plasma levels of PN and its two metabolftes were measured by gas
chromatography. Plasma levels less than 2ng/ml had no effect on normal
diasiolic blood pressure. From 12-50 ng/m) the Log plasma level-blood
pressure is ltnear.



-,

NDA 19-546 Page 87

-~

Peak plasma lev@l. veached in 0.6 « O 4h, were 14 + 9 and 43 ¢+ 28 ng/m} for §
and 20 mg respectively. Comparative kinetics of the two routes of
administration demonstrates st pass liver metabolism.

BIOAVAILARILITY

Study 2.4 Each of 6 healthy males randomly received 5 m3 PN PO,1 mg 13¢ py
IV or both doses simultaneously with a week between each dose. The PN and
get:bolites vere measured in the plasma over 26 hours and in the urine up to
4 hours.

) asma levels of parent drug and metabolites for separate or simultaneous
adwinistration indicate biocava

administration. Absorption from the gut was nearly 100%. Uhchanged drug in
the urine was zero and clearance was independent of route. The
bioavailability of p.o. dose was 18%.

Study 2.5 Steady state kinetic study mean plasma Jevels were measured from a
single, 5 mg dose. Seven days later subjects received 5 mg b.i.d. and after
after 14 days of treatment plasma leve's were measured in steady state.

Plasmz levels of PN were similar after single and multiple duse treatment.
There was minimum drug accumulation and elimination half lives were similar
except for prolongation of terminal half 1ife with multiple doses.

Headaches and fiushing vere the commone:t adverse reactions. One subject was
eliminated hecause of elevated liver enzymes after a single dose and another
withdrew because of headache.

Study 2.6. Six nealtb¥ men each received p.o. simultaneously S mg PN200 (2.5
mg cap x 2) and 5 mg '3C PN in 100 m! up water. Plasma lavels were
monitored for 24 hour.

The Table displays the more rapid absorption of the solvtion.is more rapid,
but the similar AUC's for the capsule and solution indicate the capsules as-
almost completely absorbed.

Study 2.7 A test in 6 men for isotope effect of labelled PN showed almost
jdentical plasma cone each time point. There was no isotope effect on the
kinetic properties of the drug.

HYPERTENSION STUDIES

Study 3.1 Single PO doses were given in an open label study to patients with
moderate to severe hypertension. Seventeen(17) had renzl and 4 essential
hypertension. Three had CNS disease and two had heart block II or iII Open
study in pts with moderate to severe hypertension.

The first 11 patients received 20 and the dose subsequently reduced initially
and the dosc subsequently so that 15 recelved the 10 mg dose.

The larger dose was shown to have a greater effect on systolic b.p. and for
longer time. The responder rate (the numbér of patients with a fall of
systolic to 160 or diastolic to 95 torr within 4 hours.) was greater with 20
mg than for 10 mg, There were no symptoms reported to have resulted from
hypotension.
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The plasma levefs from 2 patients with renal failure were compared with levels
from 6 volunteers from a previous study, PN was more slowly excreted and 1S7
this but plasma level was ca « the control at 8 hours. Metabolites 203-831
and 204-144 were were eliminated more slowly by patients with renal failure
than by normal controls. Headache and tachycardia were observed with the 10
mg dose, dizziness with 20mg.

Study 3.2 Single and multiple dose effect in hypertensive patients. Three
patients with untreated DBP of 120 mm Hg each received a single dose 5 mg of
PN. B.P. was taken supine standing arrest supine and standing 1 and 3 m after
hand grip exercise.

singte P ¥
exercise in all 3 patients. The study was continued with freely adjusted dose
finishing at 10 day 2.5 mg b.1.d. followed by 3 days 5 mg b.1.d. There was a
significant fall blood pressures and no instance of postural hypotension. One
patient stopped treatment after § days because of headache.

Study 3.3 Single B1ind Short term effect study in hypertensive patients.
Twelve patients with systolic pressures over 180 or diastolic pressures over
100 each received placebo for 2~7 days then PN in freely titrated doses of
2.5-20mg bid for 5-19 days so as to achieve desired blood pressure.
Tachycardia and dizziness were the commonest side effect the subjects
receiving 20mg t.1.d. (sic) discontinued medication because of these
symptoms. Symptoms were most prominent and onset of treatment or rapid
{ncrea.e in dose.

Trans aminase levels were elevated in 2 patients receiving cumulative doses of
75 and 50 mg. Details of follow-up are lacking. There were no other
signific2nt abnormal values reported.

The patients receiving 20 mg t.1.d. stopped p. 2-3 days because of dizziness
associated with orthostatic hypotension and reflex tachycardia.

Study 3.4. Single Blind Short-term effect study with placebo post treatment
period in hypertensive patients.

Ten hospitalized patients fulfilling the above criteria were given placebo 3-6
days prior to 6-10 days active drug. Initial doses of 2.5 mg b.1.d. were
do$b:ed q3 days 3s necessary to normaliz¢ BP. Five placebo responders were
eliminated.

Lowering of blood pressure was apparent 2hr after A.M doses and was still
present to lesser degree at the end of the inter-dosing interval.

Liver enzymes were elevated in 2 patients although high transaminase levels
appeared likely to have resulted from concomitant diclotenac. Two stopped
because of side-effects.

'Study 3.5. Open label treatment of hypertensive patients previously treated

with PY 108-068 (a calcium channel blocker). Nine male patients with blood
pressure under good control with PY 108-068 were given NP in doses which were
adjusted during a titration period of 56 f+ 29 days. ODoses as high as S0 mg
were required. Relative potency of PN to PY was estimated to be ca 5 to 1.
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Study 3.6. Comp%rative 1V Dose-effect study with PN and PY:

A group of twenty Lypertensive patients recefved PN IV bolus in doses of
0.001, 0.02, 0.05, 0.10, 2.5 and 1.2 An other group of 15 received PY 0.1,

0.2, 0.5, 1.2, 5 mg.

In addition to heart rat and blood pressure, Parameter CO SVR PAP, PCP were
determined by heart cath. in 6 of PN, and in 7 of the PY group. As clear dose
response for all parameters with both drugs was shown. PN was estimated to
have 6 times the potencey of PY. Headache and palpitation occurred and
tumulative doses and PN from 0.2 to 2.0 mg. S7 segment depression in one
patient accompanied by precordial pressure was attributed to coronary steal.
I? another angina was not assoclated ECG change. Increase heart rate was

N

A

Study 3.7 Long term effect study in hypertensive patiants. Ten patients with
dicstolic pressures above 100 torr were treated with single blind placebo for

2-6 weeks then actively titrated with PN

5 mg 1 week.
5 mg 2 week
19 mg 1 week

until achieving a target of 95 mmHg Diastolic pressure. One patient stopped
on the fourteenth day because of facial flush.

The response, clearly superior to the placebo baseline, appeared to last long
enough for bid dosing.

Study 3.8 Double blind cross-over comparison of PN-100 to PY Active
treatment of 6 patients with benign essential hypertension 4-5 weeks after 2
weeks placebo washout showed the drugs to have nearly identical effects on
blood pressure.

Summary and Conclusfons: In the relatively small European trials
Pharmacokinetics, bioavailability, and pharmacodynamics were measured and
there were no findings inconsistent with domestic studies. Small clinical
efficacy studies indicate PN will be effective when given twice daily.
Adverse hypotensive effects may be anticipated when a dose of 20 mg bid is
necessary for blood pressure control in patients with more severe
hypertension. Side effects are those attributable vasodilation.

Study #10

———
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The most frequently occurring adverse reactions arranged in the following
table are attributable to the phystolo?ic effects of vasodilation.

st of symptoms classified as ADR inc

no bearing on the druy's actions.
the course of the studies.

this group.

1.

. 2. ??armacodynamic.Studies:

-y

SAFETY

Page 107

A Wsting of dropouts from each study without consideration of adverse
Tesctions—fottows:- - _ ]

A lon

udes many incidental affliictions hgving
There have been six deaths reported during
None .$ related to the drug. A case of sudden
death occiirring 1n a patient taking placebo (Study #15) {s not included in

cdat

. L

Pharmacokinetic Studles

1
2)
k)
4)
5)
6)
2]
8)
9)

Study #3

Study #310
Study #311
Study #318
Study #319
Study #321
Study #322
Study #313
Study #315

No dropouts

See Study #398

No dropouts
3 dropouts
3 dropouts
No dropouts
No dropouts
3 dropouts
1 dropout

There were no dropouts in Studies 7, 9, and

3. Clinical Efficacy Studies

L}
2)
3)
4)
5)

6)

Study #301
Study #302
Study #303
Study #304

Study #305

Study #307

14 dropouts
11 dropouts

11 dropouts
5 dropouts (PN 200, 12 propranalol)

20 dropouts

16(7 PN-200, 9 Propranolol dropoute)

(PN 200, 11 HCT2)

—_

3
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4. Other Studies

o,

1) Study #14 0

2) Study #15 4 .
3) Study #101 6

4) Study M0 ] :
5) Study # 12 4 -
6> —Study #5— 3 -
7) Study #6 14

8) Study #203 0

9) Study #206 2

10) European Studies 9
11) Long-Term Study 34 (In progress)

Dropouts from the major efficacy studies do not appear so numerous as to
inflyence the efficacy data. The mortilities were thoroughly explored and
were demonstrably unrelated to medication. Two suicides occurred in gravely
111 and disturbed patients. There is no evidence that isradipine has a
depressing effect on the CNS. Dropouts are enumerated by the study below.
Headache, a side effect CA channel blockers attributable to vasodilation and
as acceptable ar accompaniment to treatment as is NTG. In one study of
Nifedipine there was hardly any difference in the incidence with the drug
compared with placebo. Similarities with passage of time is shown tn the
sketch abstracted from data tabulated in Safety Update.

—._ _Hypotension is less frequent than with Nifedipine and for ail intents and -

purposes 1s not a problem in patients with mild to moderate hypertension. The - --—
reflex increase in heart arising from vasodiiation by isradipine {s entirely -
within physiologic Vimits in almost all :ases. The symptom of palpitation can

be interpreted as subject awareness of the heart due to increased cardiac .
output resulting from the desired reduction in systemic vascular resistance, -
arguably the most physiolcgic means of treating hypertension. The

exaggeration of the pharmacologic effects should be of no consequence.

The sponsor repeatedly states that increase in heart rate s of no clinical
significance and in support of this contention observes that tsradipine is
without anti-arrhythmic effect. This observation, consistent with the effects
.on the conduction system and the principle that antf-arrhythmic activity
carries with 1t the risk of arrhythmia is further evidence of the drug's
“safety. “Physiologic as 1t may-de-1sradipine-consistently -increases -heart rate. - _
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Joint pain is mbntionec next in frequency after these symptoms which are
accounted for by vasodilation. The symptoms are not described in detall and
there is no mention of assocfated systemic symptoms. Rash which has been
described rarely has not been seen in association with arthralgia. There were
no laboratory findings e.g. hemolytic anemia, proteinuria to suggest the
autoimmune phenomena of a drug reaction. The clinfical conditfons were not
found to be such as to indicate investigation by ANA titer.

The most serfous question of safety to arise during the course of the studies
was repatotoxicity.which arose in Study #310 with the finding of abnormal
1iver function foi1lowing an otherwise uneventful Kharnacokinetic stuay. The
question of hepatotoxicity is examined in the rechallenge study #398.

I AR k&.&.la...a.hw
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The lYong term reports a case of abnormal VIver TURCETON &rose Om x patient
after one month's treatment. A sixty year old man was found to have elevated
liver enzymes and the drug was stopped. Some weeks later, the enzymes
returned to normal levels. This experience is similar to that encountered

ith nifedipine. HWith both the drugs, abnormal liver function is a rare
L.currence and evidence does not indicate that either drug {s hepatotoxic
although it was recommended that possibility exists in the labelling of
nifedipine. In the European Studies, isolated case of hepatic disturbances
could be velated to alcohol or other offending agent.

Safety evaluations carefully monitored throughout the studfes indicate the
drug 1s safe in patients with mild to moderate hypertension. The meager
experience of the furopean trials suggests that the side effect of hypotension
may become a problem if isradipine is used to treat the more severe forms of
the disease. The contention repeatedly stated that rise in pulse is not
clinfcally significant appears correct.

The evidence from animal and human studies indicates that the effect which
isradipine has on SVR is greater than its negative inotropic effect. In a
falling heart this effect un myocardial contractility may assume greater

importance.

The two studies devoted to this subject were of limited scope and in one
hypotension was a serious complicaticn. This experience is similar to that in
the European Study in which postural hypotension developed in two patients
with severe hypertension. These two patients, both responsive to treatment,
dropped from the study had history of serious heart disease.

The most serious question of safety may be considered has been resolved by
“rechallenge for drug induced Viver dysfunction and by careful monitoring of
.patients under study. Isradipine can be called safe for treatment of mild

hypertension.
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Of the 54 cubjects meeting the criteria for normals in the pharmacokinetic
studies, 310, 312, and 18, thirteen were found to have abnormalities of iiver
function. Hhile there were no adverse reactions or abnormal lab studies
during the studies to draw attention the liver, one month after the completion
of Study 310, an elevated transaminase was found in the plasma of one of these
subjects in preparation for another study. Subsequently, similar findings
appeared in another subject. To determine whether the abnormalities in 1fver
function resulted from the drug, as many of the volunteers as possible were
gathered for rechallenge study.

Seven of the subjects had transaminase Tevels between200—and—1600-U;—four
exhibited levels less than 200U. Hepatitis antibodies were demonstrated in
six of the men. See Table 8 (see page 111). All the subjects had been
rlinfcaily well since the last study save for four who had been {11 brisfly,
two with jaundice. These subjects had been gathered from professional drug
study volunteers that included alcoholics, addicts, and others prone to liver
disease. Something of the background of these subjects is shown in Table 3 on
the next page.

Studv plan called for finding of liver enzyme with 15% normal before
undergoing rechallenge. Eleven men were admitted to the study. Nine of these
received 10 mg PN 200/3-4 days after the liver screening. Blood samples were
taken an hour later, then daily for eight days and subsequently every other
day for the duration of the study. Two subjects did not receive because of
persiste:t elevation of enzymes. One of these received placebo, the other no
treatment.

Results:

Two of the subjects showed a rise in enzymes following rechallenge. It is
pointed out that the rise in the response to rechallienge is leass than
expected.with hypersensitivity. See Figure (see page 110). Subject #3 as
well as the two subjects not rechallenged underwent biopsy of the liver. In
two of these cases the evidence against drug is definite. The other showing
rise {n enzyme following challenge refused to undergo Diopsy. There thus
remains a shadow of doubt cast by two subjects.

Conclusions:

Evidence both direct and indirect argue convincingly against implication of PN
200 in 1iver toxicity. The choice of the sub{ects from the chaotic
background in which malnutrition and 111 health are the norm, a high
incidence of diseased Vivers is almost a certainty. It could, moreover, be
expected that toxic influence e.g. alcohol would be worsened by a drug’s
placing a heavy metabolic burden on the liver.

‘This meticulous and demanding study make 1t appear that the drug is not toxic

to the normal liver.



rage 1

NDA 19-546
{ L PN 200-110 STUDY #398
- d Rechalienge of Subject #3
5 T
G, SSOTUA)
PR AN
! 4*&,/
o+
/// «00- SGPT (UL)
% 200+
E
m
- ®cummae S  me——  cnm——e
[} ;
~32-112345678 910112131415
Sludy Day
. Pravious Moximuzn Value SCOT = 545, SGPT ~ 1230
! - [
\ J . PN 200~110 STUDY #398
Rechalleage of Subject gl
& . SGOT (W)
. 70
$0
T 80 K
EPp
304 /‘1 .
uq
'-l
.c
wy  SPTOA ..
w
004
g & .
o 07
) - - o)
304
B E A~
204
2«
—32-11234567 8210012131415
Siudy Doy .
e e e -, Pravious Meximum Value: SGOT —~ 855, SGPT ~ 1280
( P v ‘
i

The rise in enzymes lj response to hypecrsensitivity rsaction would be ’expgctod to be

z 3

) _hlghar -::h'nl ‘that to the origisal 4nsult, _: ; . i




P

NDA 19-546

S

"y d .

BLOOD CHENSTRY VALORS:

™aLe 3

P V. B Bew Ghe M. ”

PR 2)0-110 STODY WO, 310

4-6 WEEERS

POLLOWING COMPLETION QF TRE TRIAL

WARE DATE LDE ALK PHOS  I-BILL . SCIT+——38PTH
1. 5/17 {s%) 214 11 a.5 15 V)
673 (P 150 100 0.4 18 L}
/9 97.43 0.73 20.43 30.03
DATE Tbghg BaAb SbAb nonaspot
/n neg neg neg
RARE DATE toa ALX PBOS  T-BILX SGOT+ SGPT
2. g8/iy (ST 41 €4 0.7 1} 22
€/3 (pr02) 310 '3 Q.4 st 54
e’s 202 2.0 81s 1625
/14 128 ,0.9 €3 394
DATE Ebghg Bakb 8b b nONGSPOL
8/ neg neg - * -
T, MAME DATE LD8 ALK P08  T-3ILX 8601+ SGPTe
3. s/11 (sY) 218 101 0.3 55 ss
§/3 (PD2) 185 108 0.3 N 2
/N 82 0.3 %3 79
DATZ B Ag Baid Bb D BOROSPOL
{ VAR neg ney -~ -
813 neg pos
MANE DATE o8 ALK P30S T-BILI SGOT+ SGPT+
. e 4 5/17 (s1) 176 8s ¢.5 22 20
£/3 (PD2) 154 113 0.5 59 80
6€/29 2 1.0 29 40
DATE KgAg  BaAd BbcAb BONOIPOT
e/11 neg
8/13 .

Page 112

Ses last page of this table for explanatior of footnotes-
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TABLE § (CON'T)

wnue DATE WS ALK PHOS T-BILI scaT+ SGPT+
s. b8 S/11 (sh) 184 17 0.9 19 17
/3 1pD?) s s 0.9 3 23
175 272 .3 &80 3070
/9 114 0.2 Y] 26
DATE EbgAg  HaAb BbAbL  monospot
8/ neg neg - neg
/N neg negQ pos
MANE DATE 1DB ALK PBOS ¥T-BILI 3G0T+ SGPT+
6. R 5,1 (sY) 199 79 - 0.4 7 12
6/3 (PD?) 188 e 1.0 3 38
/1% 74 0.? 23 16
. LATS EbyAg  Eiat EhAb  ® _spot
i 8/ neg neg
ANz DATE LB ALK PEOS T-BILI,  SCOT* SGPT+
7. JK  S/11 (SYy 77 172 0.f -
6/3 (Pp2) 150 1 .
8/14 1 2044
DATE BbAg B s#onospot
s/ - pos -
8/14 neg - - -
AAME DATE Loa ALR PEOS T-BILI  SGOT+ SGPT+
s. BT S/1) (s‘; 204 65 0.9 26 30
6/3 (PD4) 163 75 0.5 19 17
7724 - 155 1.3 610 890
872 - - - 0.8 52 -
2/14 es 0.8 » 55
DATE Eb Ag  BaAd WAD monospot
8/2 - men [gM -
pos 196G
8/14 nag pos

‘Ses last page of this table for earl/-zation of footnotes.
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TABLE 8 (CON'T)
RANE DATE LDE ALK PBOS T-BILI SGOT+ SGPT+
9. DS S/37 (SH) 264 74 0.3 s 22
€/3 (PD?) 211 80 1.0 16 52
8/13 - 107 0.3 " so
A4 98 —+5 —4% LL
DATE Hbghg BaAdb Bb Ab nonospot {
8/1% neg neg - - ‘
WANE DATE LO8 ALK PBOS T-BILI SGOT+ SGoT+ ‘|
]
10. HP  5/16 (SV) 147 140 1.0 1 2 |
6/3 (prd)y 1217 123 1.1 V7 o |
8/6 data Ok H
DATE EbgAg  RaAb EbAb  monospot
1
8/n neg neg - %
8/14 neg ]
Xane DATE bR ALK PBUS T-BILY SGOT+ SGPT+ I
11, sP S/n (sh) 186 67 0./ 32 T
673 (Ppd) 16L 82 0.3 27 ?
N7 - 28 0.4 120 182
8/8 - 128 0.9 244 3sy
8/4 - 131 0.4 128 304
DATE EbgAg  Baab EbAb  monuspot
8/8 neg neg neg neg
s/N neg - - -
HAME pare LDR ALK PBOS T-BILI SGOT+ SGPT+
12, 36 5/16 (S!) 118 80 0.3 21 3%
/7 (ppd) 138 2 0.4 26 46
DATE Bbghg BaAd BbAb  monospot
{
'/“ Mg - - - -

See last page of this table for explanation of footnotes.
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TABLE 8 (CON'T)
MAME DATE LD8  ALX PEOS  T-BILI SGOT+ SGPT+
~ 1.sw sm (sh 87 8 0.4 15 20
8 /16 244 .- 12 40 .
6/3 (2D2) 162 81 0.3 12 40 i
- __.sps Pey s 1 18 '(
DATE Bbghg Barb EbADb monospot
/M neg neg - -
MAME DATE LDE ALK PEOS T-RILI SGOT* SGPT+
14. EM 5,16 (s!) 179 75 0.3 16 s
6/3 (P22) 180 67 0.3 14 28
£ 03 - 66 0.3 17 12
DATE BEbgAg  HaAd BhAb wmonospot
/M - neg - -
1 MAME DATS LDE ALK P80S T-BILI SGOT+ SGPT+
15. LG 5/16 (s!) 153 13 0.2 13 12
6/3 (rD?) 147 62 6.3 12 12
8/6 108 0.6 212 636
8/13 C}] 0.6 82 236
DATE Ebghg Haib EbAb monospot
e/n neg neg , heg
anl neg
MANE DATE LD ALK P80S  T-BILX SGOT+ SGPT+
16. PG 5/11 (§)) 183 sy 0.9 16 12
€/3 (pD2) 138 'Y 0.4 1" 28
/1% 160 1.2 548 1230
a4 1.5
DATE BbgAg  BaAb Hb,Ab monospot
8/11 v.eq neg

~

~

See last page of this table for explanation ol footnotes.
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TABLE 8 (CON'T)
WANE DATE s ALK PBOS T-BILI SGOT+ SGPT+
= 7. W 5723 (3N 207 108 0.4 23 14
6/7 (PD?) 163 o€ 0.3 24 21
813 142 0.3 32 70
DATE EbAg BaAd BbAD »ONOSpPOL
s/ neg neg heg
8/13 neg
WARE DATE Log ALX #3205 T-BILL SGOT+ SCPT+
18 AP 5723 (s 225 117 o.8 46 34
, 6€/7 (P02 210 118 6.6 18 27
4 §/15 180 122 1.4 855 1260
8,9 218 3.2 142 544
8/13 154 2.2
¢ DATE Bb.Ag BaAb BbAD DONOSPOL
8/9 neg neq neg
. 8/13

See last page of this table for explanation of footnote.
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TABLL 8 {(CON'T)

LARORATORY VALUES - RESULTS AS OP 8/15/84
NORMAL VALDES ({DNLESS OTBERWISE NOTED)

ALRALINE PHOSPBATASE

Page 117

P

TALR—PHOS— i 36~126 IU/L

TOTAL BILIRUBIN (T. BILI) 0.2 - 1.2 MG/DL
LDR 60-200 IU/L

SGOT 0-40 10/L

SGPT 0-45 1U/L
REMOGLOEIN (Ag) 13.0 ~ 16.7 GM/DL
HEMATOCRIT (HCT) 40.0 - 51.08

s COUNT 4.2 - 10.8 TH/CUMM
“cy 80 - 90 CU MIC

. 27.5 - 33.5 UUG
PLATELET COUNT 150,000 = 300,000

{NO. NOTED MUST BZ
MULTIPLIED 8Y 20,000)

OTBER NOTATIONS

+

SGOT and SGPT determinations described fcr Muy and June were
performed on samples frozen and sent to Sandoz for assay ol
plastma drug concentrations. The assays were performed 8/14/84
to 8/15/84, at MetPath, Teterboro, RJ. See Table 5 for normal
ranges. All other determinztions for SGOT and SGPT were
performed on freshly obtained samples at a lad in Vermont.

Samples for LDH, Alkaline Phosphatase, and Total Bilirubin
drawn between 5/11/84 and 5/23/84 at the Screening Evaluation,

Sanples for LDA, Alkaline Phosphatase, and Total Bilirubin
drawn between §/2/84 and 6/7/84 at the Post-Study Evaluation.

Normal values done in outside laboratory
ALK PHOS 30~100 I0/L
T-BILX 0-1,0 NG/DL
5Gor 7-24 1U/L
SGPY . 4-2% 1U/L

Done outside laboratory. MNormal ranges not given. T-8ILI,
SGPT, SGOT wete considered slevated.

Done ocutside laboratory. WValues reported as noraal,
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The Yiver enzymes of the 18 subjects from frozen plasma samples
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TASLE O
. . PN_200-TY0 STODY §398
R2suLYS SF THE BEPAT

.° .E,n

S Scheen.

Subiects Re-Challeneed with MW 200-118

Subject Numbez'

.d-\

»e

. . Test 3 4 ] ? [ ] 10 1

Bepatitis A;
Antibody IGH Wag | Neg | Neg | Ve | Neg | Neg Reg
I Weg | Pos | Pos | Nay | Neg | Neg Ree

Bepatitis 9:
Surface Antigen: Ratlo 0.7 ¢.8] 0.¢ t.5 ) 0.8} 0.3 0.9
Surface Antibody: Ratio | 1.9 ] 4.3 7% -10.9 1 4.0 0.6 0.3
Core Aantibady Pos | Pos | Pos Pos Pos | Neg Neg
Lé Auiigen Neg | Neg | Neg | Neg | Neg | Neg Neg
P& Antibedy Neg | dNeg Pos | Neg Pog | Neg Neg

Cytomegalovirus Titer:®

Antibody <122 172 |1 /18 176 <V /2 0 i
he £ W & 118 <1/8 j¢1/8 (1/. <178 j[<C1i/8 NO ND
Leprospira Agglutins Neg | Neg W | Neg | Meg N0 Nu

Subjects NOT Re-Challunged with P 200-110

Subject Number

Test [ ] 1
Bepatitis A:
Antibody 1Gn Ne7 %eg
b (2 Neg Neg
Hepatitis B:
Sutface Antigen: Ratio 8.0 1.0
Surface Antibody: Ratio .0 2.0
Core Antitedy - Neg Pos
Be Antigen Neg Veg
Be Antibody Neg Neg
Cytomegalovirys Titer:~
Ant ibody <.2 ND
IFA (1GN) <170 o
Leptospiza aggluting heg uo

*Notmal Ranne:

Cxv Antibody = <1/2
LMV, IFA (3Gn) = <1 /)
ND = Mot Done
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Reproductive Mate Hormone Study
Study #321

Introcuction and Objective: Interstitial cell tumors in the rat have
undergone extensive study. In this animal, tumors have been produced with
enormous doses of PN 200. Genetoxic effects have not been found and the
tumors are thought to result from hormonal stimulation. To test whether such
an effect may arise in humans, this study was undertaken to assess effects of
PN 200 on male reproductive hormone levels. Effects on urinary FSH & LH:

serum testosterone, prolactin, FSH & LH were evaluated.

Design: Study 1s a randomized parallel group placebo controlled trial.

Resuits: Healthy male volunteers aged 21-35 were selected and evaluated in
the manner described in other studies.
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’ Table )
PN 2-5-7.5 mg 0.1.d.
Hashout Randomization PLACEBO
" omdemasey B amp "t - e o - s wemees -
) ” 200-138 STUOY M9, 328
9035C DAL’
seatoe 3 senses 32
7inad
Trestoon) Placede Prase (Single-Bilng) etive Treoisent (Dowdle-Bling)®® Pvelvasion
Ssove Sy V3
Stuey Beys 1) Say s [oey o) vy | ey vi | vey1a]aey 13 Joag ravee
enep & one (1) plecese copruie BiS ™ e d ™ ™~ [ [ ] ~ Mo stugy
1Py 200-110) 3.90g {2.3p] 3,005 | 5.00g [ 7.30g ] %309 ] 7.50g segicotion
) tte tie tie e tte e seintstetee
Stoup § ons (1) placses cepsvie Sl oo Peo Pep Peo Peo Ped e ™ study
! (Placede) ue e | ue tie tie e te sesication
\ seainlsteres
(e $1018-81i08 3¢ Deubis-Bilng >

% o Pn 0030 Capavle
Peo o Placeds Cipsuie

SSiusry seelcation 2esiniatered tie at Y:03 an, 17 Mean, 380 3308 PR oL lesat wne ()) M!n prier s the respactive acols.
Sny Subject sha coul® nat Llelersie Lhe €03ags Seginen of study Befication 208 10 D8 Glicontinved from tha Btudy ot Lhet

-

wise; na osligsation 1n Ine praserines sesage seglaen vas persitiad.

*0ggss Inelcaies vap #CE3IEINg ta 8 L.1.0. oose Feginen (1.0., Fespective Gsily dosss Suquired For Pw 280-1%0 wesse
2.3 ag 110 ¢ 3.3 8g, 3.0 o t30 » 13 oy, and 7.3 By LS s 31.9 ng),
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Median age 25, 60% white 1n each group. A slight disparity of height found
betwesa the two groups was dismissed as inconsequential.

4

AB

N4
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There were no sfgnificant changes 1n hormone levels as indicated in the table,

SATES & o€ IS RTIEP W SRN D) Lty
MOV O av ? SASLDE (9 'R o) DEVD 1B 00y W (A0S }OM PSS

vsinle | ttestamt | n | Saseline buinialutoiditbenishens
ane mmn ] 3 3 ) 3 ¢ ? [ ] 1

rSe aluml | e Z0-10 | 9 5.3 | S 4.3 L2 -.% -.31 -‘-‘) ‘;”M 512 048 .3
Place ° e | o S lam lan i | . FY .60 (Y}
frwn [wmere]sl s on vy sa | oo a.u‘-h 24 | ] e
Ficme | g e et Jan fom or.20J (¥ Loy ] an
. T e | B R s Loess g L Lo
'~ | Pracese l Ao ]mrding lea len .20 | aan |l .36
E s jomwmls] am [ ao— fanslan~ - .n-T" 370 | caiwee | o .0 .08
' picss o] am | el |aeed -\.nn-l‘ Ared | e | auee] o | am an

(P3¢, 18, *pe.03, =pt 01, PeopK.00

Aunormalities of liver function are clearly established by serologic findings
“in 4 subjects. The others whose levels are not explained were equally
distributed between Rx and placebo groups. Repeated examination indicates .
likelihood of lab error.,and it is entirely reasonable to conclude that liver
disease was not induced by PN 200 in these men.

Concluston:

PN-200 {s without effect on reproductive hormones and other side effects are
not of a serious nature. Further data supporting this conclusion s under
pharmacology‘s review.
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ISRADIPINE
PN 200 SANDOZ

Discussion and Conclusions:

Two well designed multi-center studies demonstrates that Isradipine s
effective in reducing mild to moderate hypertenston. The drug was clearly
superior to placebo 1n these large studies and in 4 other studies compared
favorably with HCTZ and propranolol. The drug was also effective in
combination with HCTZ.

.l .I Uy I,

XS

Pharmocokinetics and two clinical studies established dose responsiveress and
suitability of b.1.d. dosage. Consideration of single datly dose was
dismissed after a short trial.

The dose ranging as well as the lar?er studies show that the arug 1S pest.
given in the smallest dose and not increased for a week; then gradually
increased to desired level for maintenance or maximum safe dose 1s reached.
In this manner not only is optimal efficiency of dosage achieved, but the
severity of side effects diminished. The daily dose ranges from 5-20 mg.

Efficacy is claimed cnly for the milder forms of hypertension uncomplicated by
renal, cardiac, or cerebral disease. In this situation with doses 20 mg the
unplaasant and hazardous effects of orthostatic hypotension and reflex
tachycardia are not 2 problem. In smaller less rigidly controlled European
studies these effects were encountered several times. Systematic
{nvestigation of thic adverse reaction has not been pursued and 1t can be
conjectured that the difference in European experience results from inclusion
of individuals with more severe hypertension and reduction of b.p. in these
patients production of a reflex response not stimulated in the healthy mild
hypertensive. Moreover in these sicker patients there may be compromise of
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the honeostatic;mechanisns so as to make the responsiveness to b.p. drop more
sensitive. Regardiess of the mechanism potential hazard from orthostatic
hypotension 1s a consideration in treatment of more seveie hypertension.

: preclinical evaluation of carcinogenicity. teratogenicity, acute and
chronic toxicity indicated no potential hazard from Isradipine other than
Leydig cell hyperplasia found in the rat. Testicular tumor occur: no.
uncommonly in the rzt and cetlular hyperplasia seoms afrald certain to result
from prolonged hormonal stimulation. One clinical study demonstrated no
gi;t::b:nce of the reproductive hormones resulting from therapeutic doses of

sradipine.

TSN O I S

I3 L

[+) §

which was taking the medication. There is no evidence to indicate that
Isradipine produced the fatal lesion. The most serfous question regarding
safety arose in pharmocokinetic study volunteers unfortunately selected from a
population endemic with hepatatis. Individuals from this study were
reexamined, rechallenged where feasible, and all but one shown to have
hepatitis. In those rechallenged there was no drug reaction. Subsequent dose
monitoring of liver function has shown only an occasional rise in enzyme level
consistent with moderate ethanol intake. The drug is, beyond reasonable
doubt, not hepatotoxic. The rapid metabolism of this drug places a burden on
the liver which may be manifest by enzyme elevation when a load of ethanol or
other agent s presented to the Viver. Effects of interaction with drugs e.g.
erythromycin should be anticipated.

The commonest side effects headaches, flushing, edema, can be explained by the
effect of vasodilation. Headache 1s the most frequent of these side effects
and though listed throughout the study under nervous system, there were nu
instances of en.ephalopathy or neuropathy with the possible exception of
diabetes. These side effects were uvsually mild to moderate and only rarely
interrupted treatment. Heart rate was consistently increased but not to a
physiologically significant extent. 1t is repeatedly emphasized by that the

“unpleasant symptoms diminish with time and are mitigated by gradually

increased dosage. Dosing instructions could well be copied from the protocol
of Study #7. )

There were occasional instances of worsening of diabetes and rare instances of
fmpotence. Neither is fully explained ang may conceivably have a common
origin. Bloavailability is unaffected by food though absorption is delayed a
half hour. Bioavailability is enhanced in the elderly presumably the result
of slowing hepatic and renal function with age. Efficacy and safety of the
drug are under study in the elderly.

Recommendation 1s for approval.




NDA 19-546 Page 125

i LABELING

The most serious question of safety arisin? from Study #310 1s dealt after
properly and 1s the claim that Isradipine Is safe is consistent with the
observations.The rechallenge study falled to demonstrate that Isvadipine
prod:ced 1iver damage. It could be argued whether this evidence is positive
proof.

There are no ipparent defects in the account of the drug's gharmaco!ogic
actions. The representation of the therapeutic effects to be expected in
hypertension is reasonable.

.
———— =

Errect on DYabetes 1s STMiTar to that of niteadipiné. No mention Is made of
the possible additive effects of PN-200 and HCTZ on diabetes

Edema formation, a commonplace is readily explatned by relaxation of arteries
without reduction in venous pressure. The drug does not cause progressive
fluid retention.

Afterload reduction is a sound basis for treatment of CHF, though studies to
date have not established the safety of this drug in this condition. Severe
hypertensives may respond uifferently than do pts with mild to moderate
hypertension.

Mild diuresis encountered during clinical trials left unexplained is
attributable to nature which appear to be an effect of Ca entry blockers in
general. HKhether this effect 1s particvrlarly important after Isradipine or {s
more prominent than other agents of this class is unknown. It s thought that
long term hypertenslive response may depend on this renal effect. Data gathered
thus far do not support efficacy of Isradipine in angina through relaxation of
large coronary arteries by CA entry blockers is well established.

Asthma s benefited little 1f all by isradipine’s effect on bronchial smooth
muscle. However, the drug can be used safely in asthmatic patients.

Orug interaction with agents likely to be used concurrently is no problem, but
the added burden of other agents metabolized by the liver may significantly
fncrease bioavajlability of one or .he other agent. This consideration has

not been mentioned in the clinical trials.
_ ob

ert Kimball, M.D.

cc
Orig.

HFD-110/CS0 ® )
mbal )
0063H/0076M




