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SUPERVISORY PHARMACOLOGIST'S OVERVIEW:

~-PRECLINICAL TOXICOLOGY, PHARMACODYNAMICS, AND
PHARMACOKINETICS OF QUINAPRIL/HYDROCHLOROTHIAZIDE

Albert DeFelice, Ph.D.
March 4, 1992

!

SPONSOR: Warner Lambert Co.
Ann Arbor, MI .

"ORIG. NDA SUBMISSION: 12/13/90 ' - _ : ' -
CENTER RECEIPT DATE: 12/19/90 - l" o -nuw-- , )

.= DRUG "Accuretic_ (Qumapnl HCl and Hydrochlorotmazzde) :
SYNOPSIS: Based on seven animal studies -- combmauon Vvs. componcnts and- pnmary -
~ . pharmacologist’s (Dr. W.-Van Arsdel) draft review/evaluation, I conclude that, as with other = —
‘ - ACE inhibitors, hydrochlorothiazide (HCTZ) did not qualitatively alter toxicology, dynamlcs, -
or kinetics of quinapril. Fetotoxicity, in the absence of teratogenicity, persisted at or near '
maternotoxic combination dosages, and generic pregnancy-related black-box labeling should
stand. I see no evidence that quinapril thcrapeuuc safety. margin in animals - including the N
- adverse renal/anti-hypertensive dose rati6 - is eroded by HCTZ. Seven combination studies -
5 pharmacodynamic and 2 13-week toxicity - did indicate several-fold reductions i in both
vasodepressor (anti-hypertensive/hypotensive).and toxic dosages when quinapril was
combined with HCTZ. -Sponsor did not establish whether this was an additive or synergistic -
~_ vasodepressor interaction, or examine HCTZ-induced hyper-reninemia and exaggerated
hypotension as mechanisms for the apparent shift of the dose-toxicity response curve.

S Pharm‘aéodynamiE Interaction:

A.  Anthypertensive: . ' _ L

SH Rat: In a 3 day treatment of aortic-cannulated rats,-30- mg/kg of HCTZ evoked no
statistically significant MBP reduction, whereas 0.3 mg/kg of neat quinapril reduced e
MBP by 29 mmHg; however, such dosages in combination reduced MBP by 60

'mmHg Plasma renin activity was raised 3x by HCTZ. -

T " Renal (perinephritic) Hypert. Dog: In a study where 20 mg/kg of quinapril or 30
' mg!kg of HCTZ achieved no statistically significant MBP reducuon, the combination

e of 10 mg/kg of each reduced MBP by 32 mmHg.- = = .. =

Evaluatlon Results consistent with drug syncrgy and renin- depcndcnt mechanism of
. _ action, but stdies insufficiently-powered t0.identify an apparent placqbo (training)
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effect and the anti-hypertensive tendlency of HCTZ per se, and, therefore, to resolve
whether effects were additive or synergistic. '

B. Hypotensive: o

- HCTZ given ‘orally to normotensive beagles for 13 weeks at-25 mg}kglday (approx.

30x combination MRHD) did not significantly lower $/D blood pressure. Quinapril; at
20 mg/kg (approx 30x combination MRHD), depressed S/D BP by ca. 15 mmHg. .

However. when given in combinations of 20/12.5 and 20/25 mg/kg (clinical ratios, but

approx. 30x MRHD), systolic and diastolic BP were both reduced by approx. 35-40
mmHg by week 12, and with a 24 hr-duration at the 20/25 dosage. o

C. Diuretic: - . . —_— . .

Quinapril, at doses up to 1.0 mg/kg (3x HD), did not affect namriuretic activity of
HCTZ in saline-loaded normotensive or SH rats, and at-higher dosages slightly
- inhibited natriuresis (or basal Na* excretion) consistent with hypotension.

II. chroductive Toxicology: . i -

-~ Two Segment II (teratogenicity) studies were-performed - rat and rabbit - where quinapril
. and/or HCTZ was given during early and mid organogenesis only, sparing tate =
gestational/early post-partum periods. Doses were selected based on pilot study maternotoxic
~—- dose-ranging. :

A, Ra:

Fetotoxicity, i.e., significant decrease in fetal body weight (both sexes ) and in®
incidence of vertebrae/sternebrae ossification (marker of fetal developmental age), but
no overt teratogenicity, occurred at maternotoxic dosages which reduced maternal

gestational body weight gain by 67% (50 mg/kg quinapril/30 mg/kg HCTZ) or killed

dams (2/20 at 150 Q/94 HCTZ). There was no matsrno/feto-toxicity of the
corresponding high dose monotherapies or evidence of skull anomaly in any treated
group including the lethal high combination dose. Each treatment involved 20 dams
and approx. 175 fetuses. __ __ - o

B. Rabbit:

There was no effect on fetal survival at term (live, dead, resorbed incidences), or mean
fetal body weight in dams treated with Quin/HCTZ at up to 0.5/0.3 mg/kg, a dose

which reduced matemal gestational weight gain by 40% and which is only 50% less -
than the maternz” Letha: Doseq, in the pilot study. Each treatment involved 20 dams
and approx. 120 fetuses, and appears to be adequately powered.
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13-Week Toxicity Studies:

A ‘ Rat: : L
Thx:cc 13-wk studies provide data for comparing sub-chronic effects of quinapril alone

vs. quinapri/HCTZ in the clinical ratios of 20/12.5 and/or 20/25: (1) a study of up to -
20 mg/kg of quinapril and/or 25 mg HCTZ; (2) a study of quinapril per se at 50, 250,

and 500 mg/kg; and (3) a study of 50, 100, 250, and 500 mg/kg of quinapril plus— =

'HCTZ in approx. 20/12.5 ratio. I conclude from these and related studies that: a)

There are no unique dose-related toxicities in the combined vs. high dose quinapril per
se group. b) When approx. equi- toxic combination. and quinapril per se treatments
are compared, qumapnl dosages are approx. 0-5 fold lower in the combination than in

the monotherapy groups. c)-Apparent HCTZ-associated shift in quinapril dose- -toxicity

. -Tesponse curve is associated with (and may reflect?) documented hyper-reninemic and

vasodepressor-enhancing effects of the added thiazide. d) Therapeut_;c ratio
(antihypertensive/adverse-renal dosage ratio) remains, as for quinapril per se, m cxcess
of 100 even mcludmg juxta-glomcmlar changes as adverse.

Parameters affcctcd and relevant mg/kg qumapnl dosages - alonc (A) or combmanon
(C) = include: .

. - body wt. decrement: 20 (A) vs. 8 (C) - - - =
- . JGA hypertrophy: 20 (A) vs. 20 (C) - —
- Elevated BUN: 50 (A) vs. 20 (C) B o
- = Anemia: 50 (A)vs. 50(C) ' '
- Increased Kidney/Liver Wts: 500 (A) vs. 100 (C)
= Nephritis/Gastric Ulcers: 500 (A) vs. 500 (C)~ -
- Rcduced Heart Wt: 50 (A) vs. 20 (C) ; - -
: regard the reduced heart weight, in the absence of histopathology, to likely reflect
decreased cardiac afterload (hypotension).

B. _Dog:

turnover) was not increased by either 25 mg/kg/day/13 weeks of HCTZ or up to 20
mg/kg/day/13 weeks of quinapril per se (25x MRHD). I consider the incidence of this -

~ finding to be exacerbatéd when HCTZ was.added (12.5 or 25 mg/kg) to.the high

quinapril dose. Other renal effects - JG cell hypertrophy and renal interstitial edema -
occurred at 8 and 20 mg/kg of qumapnl respccnvcly, and these thresholds were not ~
affected by addmg HCTZ. ; _

The combmanon dose-antihypertensive response curve has not been established in
hypertensive dogs to estimate therapeutic Tatio and safety margins. However, renal . L
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tubular basophilia occurred at approx. 30 x the human maxi. recommended--
combination dose. r o

RECOMMENDATION: Appiovable. I'see no un’expectcd or undcéirablc efficacy,

, pharmacokinetic, or-toxicity interaction of quinapril with this diuretic in animals. Fetotoxicity -
= of quinapriVHCTZ or quinapril per s¢ is comparable to other ACE inhibitors, and a generic
pregnancy-related warning applies. Gravid animals have not been exposed to the combination
or, except for rats, to quinapril alone during the second and third trimesters. Any-effects-of-
-~ — such exposure, whether direct or pre-renal, on fetal kidney function is unknown.
) ) C h o . _— S’ -~ 7 —
-~ - .." .. Kibert F. DeFelice, Ph.D. . -

A ce: . o et ‘ - ‘_ . ’ " L. - - — - - -
 Orig. NDA —— = E S - p—
__HFD-110 . ' - : . L

HFD-110/ADeFelice - . o o
clb/3/9/92/N20125.SP . B _ : ,
< . -




PHARMACODOGIST’S REVIEW COVERSHEET

_=NDA No.: - 20-125 .
SPONSOR: Parke-Davis/Wamer-Lambert —
" DRUG: Accuretic :
--—CATEGORY: -ACE Inhibitor/Diuretic Antihypertensive

EVALUATION: — Combination increases toxicity of quinapril

- The submission generally consistent with Agency’s | A
L= . Format Guidelines:- | : Yes (X) No ()

- Appmpria—te studies submim:d: " - Yes () No (X).
- Primary-adverse pharmacologlcal effect: Hyperplasxalhypcmophy of afferent arr.cry/JGA
Body WClght decrement at high doses. »

- Targct organs in toany StlldlCS
L Kidney: Increased kidney and-liver organ weight measurements. In-crcascd BUN,
- CPK, LD, creatinine. Decreased RBC Het, Hgb. Tubular dilation. Hypertrophy/
~ ~ Hyperplasia JGA.
Stomnach: Focal gastnc erosions. - —

-

_ Yes (X) ‘ No()

= T .chroducuve or.developmcntal toxicny'

If yes, explain briefly: Maternotoxm, fctotoxzc abortion, srunted embryos focal
hematomas. —  _.- = ] .

Kidnev: Dilated pelvis, focal chroﬁm nephnth

- Carcinogenicity studies: - . ' T | -
_' Number of studies: Rat: - Mouse: Other: - — - '
-y Results: +, -, % ()] (1), ©) -

 Site of tumors: Accupnl isa combmanon of two approved drugs.
_r Subchromc/Chromc blood level Astud1cs ’ » : ) -
' Rat: X Dog: X Othcr. ’ - ‘ o

Rats: F/M ;'plasma level ratio is 5/1. : =T
Dogs: F/M - ratio is 1/2.

- GLP Problems: - - | Yes () No (X)
- OTHER'COMMENTS: Male intubation deaths. Moribund sacrifices. -~ =~ . =~

- A measure df possible erosion of safety margin is to be recommended. A mouse
) study is to be recommended to define the kidney damage. - : -

il - —
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- REVIEW AND EVALUATION OF PHARMACOLOGY -AND "TOXICOLOGY DATA. =

hm. C. Van Arsdel III
"~ March 20, 1992

ORIGINAL NDA SUBMISSION DATED: December 13, 1990.
DIVISION RECEIPT DATE: December 19, 19%0.
‘REVIEHER RECEIPT DATE: January 2, 1991,

SUMMARY BASIS FOR APPROVAL: Submission Date, December 18, 1991.

o

SPONSOR: ‘Parke-Davis Research Division of Warner Lambert Co., Ann Arbor, MI.

NAME OF DRUG: Trade: ACCURETIC (quinapril hydrochloride and -

- , hydrochlorothiazide fixed combination) TABLETS). . .
Generic: Quinapril/hydrochlorothiazide tablets. -
Codes: _ €I-955; CI-906 (Quinapril); CI1-570 (hydrochloro- -

. thiazide); and CI-928 (Quinaprilat, the active

metabolite of Quinapril).- =~ - - o

** "TREFERENCE NDA: 19,885, -Quinapri1. | |
CHEMICAL NAMES and CHEMICAL STRUCTURES: | = _ -

0 -
— : -
i ) A A -
%, ~ CHj-  COOEt
%,
- CooH ) | ,
' __;E91”°°'17 hydrochloride . B hydrochlorothiazide
% - FORMULATION:
. Quinapril/hydrochlorothiazide tablets will be in three sizes; 20/25, 10/12.58, L

and 20/12.5 mg tablets (Q/HCTZ), respectivelyv, -
“-  Other Ingredients include’Lactose NF Hydrous, ‘Magnesium Carbonate USP,
/Povidone USP;‘Magnesium Stearate NF, “Crospovidone NF, _ . -
{Candel1111a wax FCC, and water. . ' — -

FHARMACOLOGICAL CLASS:  Anglotensin Converting Enzyme (ACE)- inhibitor 1n

fixed combination with a diuretic. T -

71'; " INDICATION: Hypertension. : T
' DO§KGE:"TﬁiS‘fixéd-dose‘combination Is not indicated for initial threrapy.
) Usual maintenance-doses are 20/12.5 and 20/25 mg/kg/day. Maximum dose

=+ racomne:dation §§ 40/50 mg/kg ¢0.8 mg/kg, Quinapril; based on a 50 kg

patientl). - o o - ;

-

e
P
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PHARMACOKINETICS AND DRUG HETABOLISH STUDIES ARE AS. FOLLONS .
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TABLE 1. Tabular Summary of Noncllnlcql Pharmacology and Toxicology Studies ' %3
: i S : . A
Doses | : ' ; Study Report -
., Species : Test
: mg/kg PO | Results . LOCATION
(Reference) Quinapri1/HCTZ Mode) , RR Number * @ oTUWE PAGE :
. = . T
~ Antihypertensive Efficacy [ . '\
G Ret 0.3 | . Spontaneously  Modest reductions in blood . . 740-02484 oA
13) . , | hypertensive pressure with quinapril alone ' 1.12
| | g (0-3 mg/kg) (-29 wm Hg): HCTZ
(30 mg/kg) did not significantly '
' | ' lower blood pressure; PRA ;
; N increased. Coadninlétratiqn
over. 3 days produced significant
' ~ antihypertensive effects
: |! "58 - m)- ! ’
I Fy ' . - .
. bog 10/10 _Renal 1 Qninapri]/ﬂtll combinat fon 740-02378 NDA
i (6,14-16) - hypertensive . decreased mean arterial blood! 112
T _ . HCTZ preSsqre (-32l mm Hg). 740-00936 i NDA
o ' pretreated, : o I 1% ¢ 2
g - _ 740-00938 MDA
. o g 1.2
1 A ot : C, 740-02377  noA
! N P 1.12 ‘
* Renal Actions : . :
. fat 0.1-3;011.0 Normotensive Quinapril had no effect én the . 740-02586 This NDA
{17) - diuretic or natriuretic activity 1.7
: . of HCII.-ii‘ ,
9 i A . . ;
: P j
. Rat 0.1-3.0/0.3 Spontanqously Quinapril had no éffect on the 740-02694 _This NDA
o | {18) ! hypertensive _ diuretic or natriuretic activity 1.7
| s ‘ : :

"of HCIZ.

v o8eg



. |
TABLE 2. Tabular Summary of All Toxicn]ogy Studies

(Page 1 of 5) |

STI-02: van

Species o co ] , : )
Strain Boses® : ND j . Study Report
Se:/group {mg/kg) Vehicle (mg/kg) : Results ! ; LOCATION
Total Iroute] _ _ J : . RR Number VOLUNE PAGE
{ . ‘ . i - . ‘
[ ' ) . o ! ' T )
Acule Toxicity Studies - . : ' 1 e : l o
Mouse 59573712 0.5% methyl- M=1063/664 Depression, prostration. dehydration, 250-01471 MDA
Becafl 150/468 cellulose F=1073/669 hypother-ia*‘dyspnea No gross | 1.28
108 + 10F 945/590 , pathologic changes Most deaths
N = 100 1190/743 - ! | occurred within 24 hours, S
: 1500/936 ! . S
‘ lorall o : \ ' e . . 5
Rat ' 992/6&0 0.5% -ethyl"u=4640/2896b Depression, ptosis dyspnea, generallzed 250-01484 NDA .
Wistar 12501781 cellulose F-4640/2B96b congestion. Most deaths occurred uithin . "1.28
10M « 10F 15757984 . | 48 hours. ‘

N = 160 198471240 o ’ .

250071562 o b f

3150/1969 : - : - . ! ;

3963/2461 : - - .

5001/3126 : a ’

loratl] ' ‘ i

Dog 25/15 to 400/250°  Gelatin >400/250% Emests, reduced food consu-puod 250-01485  NDA
Beagle loral} ! Capsule o _body beight loss. +BUN and creatinine. 1.28
N+ OF !j : ' -gastric ulcers/erosions, rendl tubular
Ne2 B degeneratlon. Mo deaths,

8 Dases reflect ratio of quinaﬁril/hydrochlorothiazide

" Estinated from HLDs calculated from combined butk quinaprnmm doses. .
[scalating dose regimen . ' |
Mo deaths. MLD assu-ed to be greater thnn 400[250 ng/kg., Lo

! e : . . .

é-aﬁéd

—
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¢ = decreased; ¢

“1.6/1, 8/5, 8/10,
- 20012.8, 20725
loral]

[
|

3

T ST Ay - (.
y lFi,!Ffb i
L tapri1/HCTZ
tablets
T TABLE 2. Tabular Summary of All Toxicology Studies
L O ] (Page 2 of S) '
" Species ! P '
: . Doses® |_Study Report .
'::::‘:odi (49/h9l Vehicle ( “;2 ) " Resuits | ‘4? ngayiou
I IR loute) v Ama/kg " RR Mumber VOLUNE PAGE
Tota ) 3 . |
[ \ - ' H ‘ ! 1 H
' Multidose Toxicity Studies ! a
Rat "¥C ' 0.5% methyl- 13 4Body weight gain, 4food consumption.‘ 250-01507 *' NDA '
Wistar Quinapri1/HCTZ: ceéllulose tkidney weights; necrosis, gastritis, ' 1.29
20M+20F  50/31, 100/62, or erosion in the stomach; tubular
N = 200 2507156, 500/312 and interstitial mononuclear cell
1 [orallL “infiltrates, hypertrophy of arterioles
co ! b of the JGA,
L |
Rat SN . 0.5% methy)- 13 iBody ueight gain 1BUN +heart weights, 250 01571 This NDA
Wistar  HCIZ: ' cellulose and tkidney weights in quinapri)/HCT2- _ 1.7
10M+10F 25 ; treated myles and/or females; tkidney i
= N =200 Quinapril: ;‘ ; welghts: in HCTZ-treated: females; and
. 1.6, 8,'20, < hypertrophy of JGA and the renal afferent
: " QuinaprilHCIz: - arteriole at all high dosesJ

Abbreviations: VC = vehicle control; JGA
= lncreased

'

= Juxtagiomerular ﬁppnrntu;;'Htll--‘hydrochlorothlazlde;

BUN = blood urea nttrogen,

g afeyg
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Tabiets !
¢ '
| | | IABLflz; Tabular Summary of A1} Toxicology Studies
- | (Page J of 5) ,
:t::::s ; ?os;:') v hE ) Hlé Result o | Study Report
mg/kg ehicle . Results _ LOCATION
:::ﬁ"‘“"  lroute] | ‘_'9’;"9’ | . RR Husber VOLUWE PAGE

i il
Botle  Befnanesipicrz:

IIF 150794
N-= ¢, lorat}

Dog vC o
Beagle: inapril
3 3F 25/16, 715747,
Na=2q 150/94
lorat)
(S -
Dog vC.
Beagle | HCIZ:
eI 1 25 -
-, W= 60 7 Quinapril:
| 1.6, 8, 20

! ' Quinapril/MCT2:

1.6/1, 8/5, /10,

/12.5, 20/25
- © 7 “lorat)

Malts idose romn! Studfes (continued)

Galatin
Capsule

Gelatin
Capsule

Gelatin
Capsule

13

13

. fBﬂH- renal tubular dilatation at low

. |
250-01497 NDA

and high dose, tnterstitial nononuclear ' 1.29 05005132
cell infiltrate and hennrrhage in the

kidney at high dose.

‘ Dehydration, depression, anoreuin. emesis - 250 01510 NOA

‘emaciation, diarrhea; +8UN and’ creatinine; 1.29 05005204

JGA hypertrophy, tubular dilatation, '
necrosis, and interstitial edems of the
kidney at 211 doses; oral and gastric |
erosions and ulceralions. and gastric !
mineralization at all doses.

" ]
‘Serum potassium or chloride at all high 250-01570 This NDA
doses; multifocal renal cortica! tubular 1.8 001
basophilia and tubular dilation at high I ‘ '
dose quinapri1/HCTZ, JGA hypertrophy : |
at alt doses of quinapril and i

quinapril/HCll. ’
i o

‘ i Abhrevhat!ons' VC = yehicle controls' JGA = juxtaglu-ernlar appararus; HCTZ = hydrotnlorothiazide; + = decreased;
| t = increased. BUN = blood urea nitrogen oy

5
|
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Tablets , )
’ i
. . ”
' | i 5 j. TABLE 2. Tabular Sumar;y of AN Toxicology Studies
! . (Page 4 of §) _ : .
Species a ‘ ' _ j ‘ I :
Doses | ) Study .Report
MLD| - udy .Repor
Total Iroute) - o - RR Musber  VOLUME PAGE’

Total

-t
b 1

e ' '
Reproduct ive Toxicl(g Studies .

{

1]

STT1-0Z. vaN

1
* Dose Range-Finding

Rat Ve i 0.5% llet.h.vl-E Gestation nose-relaged reduction of body weight 741-01578 This NDA '

1 3.61/4.51 cellulose Days 6  gain of 225 to 968% versus controls. 1.9 d21 ,

SF 7.22/9.05 through Fetal weights 14% léss than controts ! :
- Ne=30 36.11/45.14 ¥ i 15 - 1in high dose group with corresponding -
C ] 108.33/135.42. . increase in incidence of stunted
. 216.67/270.81 fetuses. ! oo ,

" loray) - ' : ool

:Ierat:logy uc, 0.5% methyl- Gestation Maternal deaths at 150/93.8 mg/kg 745-01647 This NDA

Rat 11 . Ve, cellulose Days 6  (2/20). Decrease, in body weight gain at I“ L9 152

o - 5/3.1 . through  50/31.3 and 150/93.8 mg/kg. Decresse .

20 F V. 50/31.3 ' . 15 in mean female fetal body welght at | .

LR 150/93.8 . -5/3.1 mg/kg and In both sexes at X

P 0/93.8 L 50/31.3 and 150/93.8 mg/kg. Incomplete [ - . '
150/0 skeletal ossification at 50/31.3 and ' | ‘
oral] 150/93.8 mg/kg. Mo teratogenicity. ;

® Doses reflect ratio of quinapr1/hydrochlorothtazide -
UC = untreated control; VC = vehicle control; SD = Sprague-Dawley

- Abbreviations:
i !
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TABLE 2. Tabular Summary of All Toxicology Studies b -
(Page 5 of 5) - @
Species : | ! EEA'
S:raln Doses® : MLD e Study Report
Sex/group (mg/kg) Vehicte . (ma/kg) Results . LOCATION
iroute] RR Humber VOLUME PAGE
Total
' [ A
Reproductlve Toxicity Studies (continued)
|
I
' Dose Range-Finding ,
Rabbit vC ' 0.5% Gestation Marked maternal toxicity. death, 745-01424 This NDA
© MIN 0.1/0.06 | .  methyl- Days 6 ° abortion, body weight loss at ‘ 1.10 - 001
SF 1.0/0.63 | cellulose  through 1.0/0.63 and 1{5/0.94 mg/kq. _
N=200 . 1.5/0.94 ;- ib [ | |
. loral}. '
Teratology : : . ‘
Rabbit w 0.5%¢ Gestation Maternal tox{city: reduced body | 745-01671 This NDA
! NIM vC : methyl- Days 6 weight gain at 0.5/0.3)1 mg/kg (41!) Yo 1.10 m
1 oo 20F, 0.05/0.03 tellulose thyough and 0.5/0 mg/kg (20%);: abortion at
L N 140 0.1/0.06 C 1B 0.5/0.31 mgfkg (5.5%) and at o
) Lo 0.5/0.31 : 0.5/0 mg/kg (5.3%). Mo developnental'
[ 070.01 toxtcity or teratogenicity.
0.5/0 . : " |
foral] :

i

Abhrtviations'

GPC062390A -
0005.0.0

!

2 Doses reflect ratio of quinapr!l/throchloruthiazIde | !
uc = untreated .control; VC = vehicle control' NZW = ueu Zealand thte '
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TABLE 3. Tabular Summary of Pharmacokinetic and Drug Metabolism Studies
. . : i * ,‘
‘ i Study Report
. I :
ey " s"::;“ (°°;: ,  Design l‘es"ults RR Nusber LOCATION
(Reference) _ | (ma/k), VOLUNE - PAGE
. . . M I '
Pharmacokinetics Dog 50 q 3 X3  Absorption of quinapril, subsequent 764-00606  KDA a
Quinapril/HCTZ.  (3) 25 HCTZ 1Latin . conversion to quinaprilat, and 1.36 05007309

Drug Interaction

50 Q T 25 WCTZ  Square

elimination were not altered by HCTZ,
The extent of HCTZ absorption was
increased and renal clearance decreased
following concomitant administration
&!tq quinapril,

1

{

I

Q = quinapril

¢ ’ IAI
APPEARS THIS WAY }
QN ORIGINAL T

i

b
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INTRODUCTION:‘ Accuretic™ is a fixed dose combination of quinapril and
hydrochiorothiazide- for use in hypertension. ~

Quinapril_hydrochloride (quinapril), an orally active nohsul fhydryl,
nonpeptide ACE inhibitor developed by Parke-Davis for use in hypertension, is
an ester prodrug which undergoes rapid metabolic hydrolysis to yield its
active diacid (deesterified), quinaprilat. Other metabolites related to
_quinapril- have been identified, but quinaprilat, the principal active
metabolite, is the most important. Quinapril produces dose-related decreases.
in mean blood pressure in two-kidney one-clip renal hypertensive and
spontaneously hypertensive rats. The onset of antihypertensive activity in
both rats and dogs is._rapid, of long duration, and with less than a 25%
increase in heart rate. ' k B

Ouinapril and it's activ; metaboiite.-quinaprilaf, interferes with thé'normall'

“biochemistry of the renin-angiotensin-aldosterone (RAA) -system by inhibitibng
ACE activity.- The concentration which produces 50% inhibition (IC 0% for .
quinaprilat in human plasma ranges between 5.9 X 10 ~10 and 6.4 X TS' 0
M.  The diuretic may increase the dependence of blood pressure regulation on
the RAA-system. : - T o

__ Hydrochlorothiazide 1s a well known diuretic and antihypertensive agent with
multiple mechanisms such. asreduction of interstitial fluid volume, alteration

of sodium balance, and decreased vascular wall stiffness. The mechanism of
the antihypertensive effect of thiazides 1s unknown. Hydrochlorothiazide
does not usually affect normal blood pressure. Hydrochlorothiazide affects

the distal renal tubular mechanism of electrolyte reabsorption. Plasma renin -

. activity and plasma aldosterone levels rise in response to thiazide therapy.

PHARMACOLOGY OF QUINAPRIL

In normal conscious dogs with normal plasma renin activity levels, oral
quinapril (10 mg/kg) did not produce consistently significant changes in any
of the-cardiovascular parameters measured. Mongrel dogs tested with 0.003 to
0.03 mg/kg, 1.v., quinaprilat (metabolically active moiety of quinapril) for
renal function -(i.v. saline bolus, 10 ml/kg, inulin, 200 mg/kg, i.v., and PAH,
8 mg/kg), did not reveal significant differences in mean arterial pressure
{MAP), HR, or plasma renin activity (PRA): glomerular filtration rate (GFR),
“effective renal plasma flow (ERPF), or filtration fraction (FF). Treatment
increases compared to controls included urine volume (70%.over controls) and

sodium excretion (60% increase_ovefﬁcontrols). o _ -

Quinapril-produced dose dependent decreases in mean arterial blood pressure in

renal hypertensive rats. Heart rate was not elevated reflexly despite the

. marked reduction in arterial blood pressure. The effectiveness of Quinapril-

was best demonstrated in hypertensive models which exhibited high ptasma-renin

-activity (about 35 ng Al/ml/hour), such as two-kidney, one-clip renal

hypertonsive rat and the diuretic-treated perinephritic hypertensive dog.

" Hhile doses of 0.03 and 0.1 mg/kg reduced BP in that rat model (which was
-enhanced by selection only of rats with a-mean arterial blood pressure of more

than 170 mm Hg), 0.3 was statistically significantly different from control
values and considered to.be the effectiveness threshold. o . .
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Low plasma renin activity is found to be present fn deoxycorticosterone

~ acetate (DOCA) treated hypertensive rats, a mode! in which oral quinapril-at

. 30 mg/kg for eight days failed to prevent the development of hypertension..
In a one-kidney DOCA salt hypertensive rat model (plasma renin activity about
2 ng Al/mi/hour), quinapril at 30 mg/kg/day, orally, for 12 days, had no
influence on the rapidly increasing blood pressure, thus supporting a renin
dependent mechanism of action for quinapril. _ -

TOXICOLOGY OF QUINAPRIL: | . | ; , _

B The toxicity profile of quinapril, discussed in NDA .-, ¥s similar to that
of other ACE inhibitors. Orally, quinapril is about twice as toxic to mice as
to rats acutely, but the acute toxicity in rodents s relatively low (rat . .-
plasma rapidly-metabolizes quinapril). Repeated dosing elicits gastric
irritation, juxtaglomerular apparatus (JGA) hypertrophy/hyperplasia, tubular
_ degeneration in the kidney, and reduced red cell parameters and reduced heart
~  weights in rodents and dogs. Other manifestations of toxicity include dog
—hepatic lesions; rat fetal weight loss, hydronephrosis, and hydroureter; - __
rabbit maternal/fetal loss and abortion at 0.5 mg/kg (1/3 the maximum human .
‘therapeutic dose); and, in the in-vitro V79 Chromosome aberration assay,
clastogenic effects at cytotoxic doses.. . : ' .
- Emesis was the dose-}imiting clinical manifestation in-dogs. Gastric erosions
~ and ulcers were noted in dogs and rats at 30 and 160.times the maximum daily
human dose of 1.6 mg/kg. (For the purposes of this summary, multiples of the
- human dose refer to the maximum, recommended daily dose-in a 50 kilo
patient.) Gastrointestinal irritation was attributed to local effects since —
it was not observed in intravenous studies. - R - -
Increased plasma renin and- increased size and granularity of juxtagiomerular
(JG)—cells in the kidney were noted in all species tested. Sponsor contends
that this change reflects pharmacologic stimuiation of renin-containing cells
due to loss of feedback inhibition by angiotensin II, thus, the presence of
JGA changes "does not alter the assessment of a nontoxic dose. JGA changes did
' not reverse after a four-week drug withdrawal period in the 52-week rat
- study. . According to sponsor, this observation was not unexpected, since JGA ——
changes. occurring after chronic administration of high doses of captopril
“regressed slowly and did not -show complete reversal. after drug withdrawa?l. —
- periods of up to six months. However, sponsor then contends that quinapril
--- effects on JGA and renin production tended to reverse by 104 weeks. Renal
degenerative changes were observed.with quinapril at high doseés in acute and
subacute studies in rodents and dogs, and in chronic rodent studies at . ‘ -
approximately 3 to 5 times the .human dose-(JG granularity, hyperplasias, and
nephritisy}=— In repeated-dose dog studies, siight to mild increases in blood
- urea nitrogen (BUN) at doses in excess of 60 times the human dose were not
: associated with increases in creatinine or histelogic evidence of renal -
toxicity and were attributed to.prerenal causes. Quinapril also may reduce
renal clearance of HCTZ as well as BUN. ST

LAY
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Sponsor considers that the
toxictty over three months

"Page 13

quinapril no-effect dose in dogs for kidney
was greater than 15 times (25/1.6 mg/kg) the human

dose, and over one year was 6 times (10/1.6 mg/kg) the human dose. 1In rats,

an increase in severity (over that of controls) of chronic progressive
nephropathy was apparent in both sexes at 100 mg/kg after 104 weeks, but the

10 mg/kg dose, the lowest dose used in rats, exhibited JGpathologies, thus,
there were no no-effect leveis. In the 2 year mouse study an increase Tn
severity of chronic progressive nephropathy was apparent in females at 35 and ‘
75 mg/kg, and in males at 75 mg/kg after 104 weeks, JG pathology appeared at

the lowest dose tested in females (5 mg/kg), but not males. One of 5 H-D (5
mg/kg) rabbits had an acute renal failure and all dose levels (0.5, 1.0, and ‘

5.0 mg/kg) exhibited JG pathology. Apparently there . is no no-effect dose.
level on record for any species. .

Sponsor noted that severe effects.of anemia and thrombocytopenia or leukopenia

with bone marrow hypocellu

lartty observed in dogs given captopril! weren't seen

with quinapril; however, quinapril observations were obtained at much lower

.. doses, and dose relationsh

ips were not discussed.

. . ..-Hepatic changes were noted in_three_dogs treated for 13 to 52-week§‘w1th
quinapril at doses-60-to 80 times the human dose.. Liver weight increases in

“subacute rodent studies oc

curred without histopathologic- changes. -

Maternal and fetal toxicity in the rabbit has been noted with quinapril and

the toxic dose is Jess tha

In the preliminary 13-week

- the .general health or beha

-

gross pathologic changes w

. relative and absolute hear
and in female groups at-12
observed in all drug-treat

- by sponsor to _be a pharmac
increased incidence of foc

- on weight-gain suppression

mg/kKg/day were selected fo
mouse carcinogenicity stud

, all groups and clinical si
—weights were decreased in

respectively, in L-, M-, &
female groups (L-D increas

— Treated mice had a dose re

-respect to-nephritis, in a
and ‘tubular basophilia. M

n the clinical dose.

mouse study there were no drug-related effects on

vior of the treated animals, and no drug-related -~ —
ere observed. Treatment-related decreases in both —

t weight were observed in all treated male groups

5, 250, and 500 mg/kg. Hyperplasia of the JGA was

ed groups (no no-dose effect), an effect considered
ological effect. In addition, there was an

al chronic nephritis in al) treatment groups. . Based

s in the 13-week study, doses of 5, 35, and 75

r the long-term-carcinogenicity bioassay. "~ In the

¥, the body weight decrement was less than 4% for

gns and pathologies were unremarkable. Mean heart

the treated male groups (-4%, -10%, & -12%,

H-D groups), and -8% in both the M- and H- dose

ed 10%). C - -

lated increase in incidence and severity with

dditton to justaglomerular hypertrophy/hyperplasia _
alignant lymphomas were of equivaient incidence

between control and treatment groups but the treated mice died earlier-in a

dose related manner (paral

In the rat carcinogenicity sfddy. the only differences between the doses with

respect to intercurrent mo
male intubation deaths.

.weights and reduction of f
groups. Biochemical alte
plasma renin in males, dec

lets_nephritis effect).

rtality were caused by dose related increases in-
Terminal body weights were 91 to 107% of control ™ .~
eed consumption did not_exceed 3% in the treated
rations at 100 mg/kg included increased BUN and

reased seru—-glucus2 levels in females, and minor—— -

increases in-CPK and LDH levels in males given 50 mg/kg or more.
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‘Increased kidnéy weights in high dosed males, and anticipated renal
histopathologies seen in previous studies (JG hypertrophy/hyperplasia_and.
increased granularity of the JGA and interlobular arteries) were found at all -
dose levels, but heart-weight decreases were not, and no unanticipated-
toxictty was evident at~t0-or ‘50 mg/kg. Pulmonary edema and hemorrhage due

to gavage dosing errors were 15% more numerous in the pathologist's report
sheets than reported in the summary, and more numerous in treated groups in a
dose related manner than in controls. Two rare tumors (normal incidence tess .
than 1), mesenteric 1ymph node/hemangioma and uterine leiomyosarcoma, were
found to be significant by the FDA statician at the 0.05 ievel. The
skin/subcutaneous /1ipoma (benign) at the 0.01 significance level was the only ——
tumor that exceeded controls using Fisher's Exact Pair-Hise Comparison test.

Quinapril in an in vitro nonmammalian cell systeﬁ observing point mutation in

- Salmonella fyphimurium TA-1535, TA-100, TA-1537, TA-1538, and TA-98 with a

system lim¥t_concentration of 10,000 mcg/plate (which proved not cytotoxic to

_most strains) exhibited no significant increases fn revertant counts with any

“of the quinapril concentrations. —

-

- Quinapril-in an in"yitro mammalian cell system assay using Cricetulus griseys -

lung cells exposed for three hours to doses up to 1400 ug/ml in-the absence.or N o

| presence of rat Tiver S9 fraction, with cytotoxtcity at 1400 ug/ml and higher,”

did not show significant increases in the mutant frequencies under metabolic
activation.___Although there was a significant positive dose-response trend: a
twofold background frequency wasn't attained in the presence or absence of. S-9.

Inmale Cricetylus griseus-tung cells used to.evaluate induction of structural
chromosome aberrations (SCA), quinapril concentrations above 1200 ug/ml were

“cytotoxic,~but the incidence of SCA was not elevated for either the non

activation phase or for the activation phase.

In clastdgenicity‘studfés in an in vitro Mammalian Cel Sysfém with Arochlor
1254-1nduced rat liver $9, prepared according to the method of Ames with a
bacterial mutagenesis titration, quinapril did not increase the SCA incidence.

In an In Vitro mammalian cell system using Cricetulus ariseys CHO (ovary) - '
cells in a nonactivation and activation assay, cytotoxicity was observed at.- = o
doses of CI-906 above 700 mcg/ml but quingpril in the test did not manifest
direct or indirect genotoxic (altered gene recombination) activity under
conditions—of this assay. . . ) - -
Clastogenicity observed in an-in yitro chromosome aberration assay occurred
only at cytotoxic doses and was not considered biologically significant.

Quinaprilat (major metabolite of quinapril) does not exhibit greater toxicity
upon repeated intravenous administration at doses equivalent to those. .
generated in oral quinapril studies. The degradation products, impurities,
and-diketopiperazine metabolites of quinapril were also tested and found to
have low acute toxicity. . . - — -
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REPRODUCTION SEGMENT I:

Fertility/reproduction (Segment I) studies in CD rats with Quinapri}
doses of 0, (UTC), 0 (VC), 10, 50 and 100 mg/kg/group/day, led to the following -
drug associated findings: Five treated Fo generation rats died; one male
and 2 females in the H-D group, one female in the M- and one in the L-D group
(zero contro) deaths). Cause of death was not determined. Swollen ventral
necks were seen in 2 H-D males (attributed to viral infection by examining
pathologist) and hair loss in one H-D female, otherwise;—there were no
treatment related clinical signs or gross necropsy findings that sponsor would
consider dose related. In the 12/group C-sectioned dams, mean numbers of
corpora lutea, implantations, viabie fetuses, their fetal body weights and sex
distributions were not significantly different between treated and control
groups.  The incidence of non-gravid dams among viable females allowed to
. deliver was 6/11, 2/11, 4/11 and 0/10, respectively, in the control, L-, M-,
and H-D groups. Treated F, females allowed to deliver had @ slight increase
in postimplantation loss. There were no_drug-related effects on -length of
gestation, parturition, litter size, fetal” body weights, sex-distribution, - - -
nesting or nursing behavior, or fertility indices of treated F, males or
females when compared to the control groups. There were no s?gﬁifitant .
differences in Fy fetal malformations, developmental-variations, or
behavioral indices between treated and control groups. No deaths or ' —_
significant clinical reactions occurred among treated Fy offspring during _ e
maturation; growth was normal in both sexes. Body weight gains during
- pregnancy, fertility rate, and titter parameters of Fi offspring, as well as
sex ratios, fetal wastage, and body weights of the F2 offspring from treated
"~ groups were comparable to controls. “There were no statistically significant .
. - differences in the incidence of external abnormalities in Fo> fetuses between —_—
- the treated and control groups. - :

i

It was concluded that under the conditions of this study, quinapril did not
induce adverse effects on maternal clinical signs or gross necropsy findings
or on fertility or reproductive parameters at the dose levels selected.

—_——

o In an exploratory dose range finding teratology study, 5/dose level, in
. pregnant rats with quinapril administered on days 6 to 15 of pregnancy at
- doses of 100, 200, 400, 600 and 800 mg/kg/day, two dams given 800 and one — _
—-- given 600 mg/kg/day died during the dosing period (cause of death was not —
: . determined). Dose-related, transient.postdose salivation was observed in 19
of the 25 treated animals. During predosing gestation days 0-6 all groups
- exhibited similar weight gains (29-33 grams) but during the first week of
dosing,- gains, not dose related, varied from 9 to- 39 grams. A compensatory
post-dosing (days 15-21) week provided overall gestation period gains of 97 to
12) grams, gains which were similar across groups in the postdosing period and
not dose related. Food intake was similar in the test groups. Hydroureter
- was more frequent at 600 and 800 mg/kg/day and hydronephrosis at 800 mg/kg/day
' than at Tower doses, but sponsor did not consider this condition to be drug
related. While data is not provided in a manner to allow separations of
- animals with these pathologies, it 1s to be noted that most litters were
T unaffected in the three groups receiving the lower doses of 100, 200, and Apn
- .. mg/kg, there being only 5 cases (1.7/group) of hydronephrosis or hydroureter
| A listed (occurring in only 2 to 4 litters out of the 15). 1In contrast, most
E of the surviving dams in the 2 -highest doses had affected 1itters. At 600 -
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mg/kg, 9.cases of hydroureter were found in_3 of 4 litters and hydronephrosis
. . In 1 of 4 litters; and at 800 mg/kg, 2 of 3 Titters exhibited 4 cases of
hydronephrosis and 1 of 3 1itters had hydroureter .(2 pups) -- with any
contribution in the dead remaining unaccounted: :

Incidence of hydronephrosis and hydroureter:

. “Dose, mg/kg/day (No Control): 100 200 400 600 800 -
Number of Litters: | - 5 7§ 5 4 3 -
- Number of Live Fetuses: - 63 66 .68 43 43—
Hydronephrosis/Hydroureter Fetuses.. -2(3%) 0 3 (5%) 10 (23%) 6 (14%)

1In general, no other gross,_§¥sceral,'or skeletal mal?ormations were apparent,
- but a hydroureter/hydronephrosis pathology dose relationship can be postulated.

In a teratology study using - CD inseminated rats dosed with 0 (UTC), 0 (VC),
- 50, 150, and 300 mg/kg/gestation days 6 to 15, one H- and one M~D dam died due
to dosing trauma (a dose-related response previously noted for quinapril). ..
Findings included transient post-dose salivation.observed on a nondose-related —
- basis in the drug-treated groups. Other sporadic clinical signs observed in
- - treated animals inciude urine scald, reduced fecal output, soft feces, e
| - rhinorrhea, and rales. Maternal toxicity was -evidenced as reduced body —
weight gain during the dosing period (days 6-15), with the greatest reduction
- in dams—given 150 or 300-mg/kg; however, post dosing- compensation recovery
| * .reduced the difference. Gestational period-daily food intake was reduced .
- - less than 10% in treated groups. Litter and fetal parameters wére unaffected,
| . fetal examination revealed no drug-related external abnormalities,-and no -
gross visceral or skeletal abnormalities were observed e ST

rabbits given 10, 15, 25, 50, 100, 200 and 400 mg/kg/day Quinapril on -
days 6 to 18 of pregnancy (sacrificed on Day 21 of gestation), twenty-efght of . _
< . 37 does died durtng the experimental pertod and one was sacrificed in-poor
condition. “In addition, 2 does were lost to dosgng error and one because ‘of
fractured vertebrae and paralysis of the hind 1imbs (cumulative T =« 31/37).

| -
% ‘ In an exploratory dose range-finding study with artificially inseminated -
|

g Hyperpnea and anorexia were frequently associated with treatment at all dose

‘ tevels. Additional_clinical signs included abortion, rales, dyspnea, diarrhea
or soft stool, urine scald, bloody or mucoid vaginat discharge, weakness,
tethargy, emaciation, dehydration, prostration, hypokinesia, nasal discharge,
convulsion, and hair loss. -During the treatment- period, body weight gain was
reduced among the surviving pregnant does. .

-Gross pathologic findings in the does were-multifgcal mucosal ulceration or
erosion of the stomach at all dose levels. Abnor al findings among preterm
fetuses included ecchymotic subcutaneous hemorrhades, generalized hemorrhage,

- omphalocele, ‘and open eyes. Only two of the four pregnant does that survived
| ©  to term sacrifice had viable normal fetuses.  _ : o
‘ ‘
|

Because of the marked materna? toxicity, a Sebcnd,range-?indfng study was
- ~onducted with quinapril, gestation days 6 throuéh 18 at doses of 0, 1, 2, 4,

"~ b, or 8 mg/kg/day, resulting in seven deaths (cause not determined). ) _ -

PR - "y R -
o -
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Findings: Dose, Mg/kg/day 0 1 2 4. 6 8
= Number/group - - 5 5 5 5 5 . 5
Number/gravid/group o 5 4 4 5 4 -5
Number died (and as % of gravid) 0 0 0 2-¢40%) 2 (50%) 3 (60%)
Aborted prior to (death) or sacrifice 0 0 0 (M M ] R
Does with viable fetuses ‘ 5 -4 2 2 2 1 -
. Viable fetuses/doe ' 6.6 6.8 3.8 6.3 3.0 8.0
Implantations/doe — — 6.6 8.0 8.5 9.3 3.0 8.0

One doe in each of the 4, 6, and 8 mg/kg groups aborted prior to death or
JU— 'scheduled sacrifice, otherwise, there were no clinical signs or gross
pathologic observations associated with treatment. Mean maternal body weight
-~ and body weight change in the does given 1 mg/kg were comparable to the .
control group. - Mean weight loss occurred at doses of 2, 4, 6 and 8 mg/kg -
during the treatment period. During the overall gestational period, only the
) .2 and 4 mg/kg groups had weight losses. No differences—in the number of _
- - viable and nonviable fetuses, resorptions, implantations; or corpora lutea
- were found between the 1 mg/kg and control-groups. Embryotoxicity occurred at
2 and 4 mg/kg, as shown by increased number of does with resorptions, — -
T decreased viable fetuses, and increased postimplantation losses. . Due to T e -
- maternal toxicity and reduced-fetal sample size at 6 and 8 mg/kg, meaningful ’
. ctomparisons of reproductive parameters could not -be made. This study '
— —confirmed quinapril intolerance to pregnant rabbits. Based on these findings,
1 mg/kg was selected as ‘a tolerable dose level .for the definitive study. -

-~ Groups of 14 artificially inseminated - rabbits were given 0, 0.5,
. - 1.0, and 1.5 mg/kg/day quinapril on gestation Days 6 through 18. Seven does = —
died-between gestation days 17 and 27; two H-, four M-, and one L-D, but no
. control group deaths. No significant clinical signs of toxicity were apparent
in animals that died; causes of death were not determined. The L-D doe that
died (day 27) aborted one to two days before death. The only other abortion
occurred on Day 21 in a M-D doe. Nasa) discharge and hair loss were-noted in -
_ all groups. Pathologic findings included pulmonary congestion in all groups
< . and.pitted kidneys in control, 0.5, and 1.0 mg/kg groups. Pitted kidneys were
: attributed to endemic encephalitozoan (Nosema) infection and considered to be
incidental. During dosing and throughout the overall gestation period,.all
- treated groups displayed maternal body weight loss relative to controls. In
the posttreatment period, maternal body weight loss was noted only in animals
given 0.5 or 1.5 mg/kg. Mean postimplantation -1oss was increased in the 1.0
and 1.5 mg/kg groups (Sponsor: due to an increase in total-number of -early
resorptions) with a corresponding decrease in the mean number of viable -~ -
fetuses when compared to the control group. No apparent diFferences were o
..... found in the incidences of external, visceral, or skeletal malformations; or
- incidence of developmental variations between the treated and control groups. -
= Quinapril did not elicit a corporal teratogenic response in this study, but -
- maternal toxicity and embryotoxicity were observed at all dose Tevels, (with. ._
no no-effect dose level in evidence), and significantly at doses of 1.0 and _
: ..1.5 mg/kg.  Quinapril §s about 500 times as toxic to the rabbit as Captopril,
= .and is toxic at a dose level less than 1/3 that of the human clinical dose.

. -—
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__Dose, Mg/kg/day ) 0 - 0.5 7 7 1.0 1.5
-~= Number/group ‘ 14 14 14 14
Number/gravid/group . 14 14 13 12
Number died 0 1 4 2
"~ Nongravid _ 0 - 0 -] 0
, Gravid - —=- o - 1 3 R -
_ == .Number aborted - 0 - 1 0 _
Does at C-section (No. nongravid) 14 13 . 10 12 (2)
Does with resorptions only 0 ) 0 2 1 _
_ Does with viable fetuses 14 13 7 9
Viable fetuses/doe ' S 7.3 7.0 __5:4 6.2
" Implantations/doe 8.1 7.5 7.9 8.4
—e— Corpora lutea/doe . 11.6 12.9 12.8 13.6
- - Mean fetal body-weight (gms) 31.4 31.4 32.3 29.6
.~ A Perinatal and postnatal study on pregnant.. CD, rats with

-20/group given zero, 25, 75, and 150 mg/kg_quinapril/day on gestation days 15 _
through day 20 of lactation had no mortality, significant clinical -signs of - -
toxicity, or drug-related clintcal signs in any group. Three animals each in
control, 25, and 75 mg/kg groups were nongravid. No drug-related -
abnormalities were noted at-necropsy. -Mean maternal weights in-treated groups .

-were comparable to controls, and no significant effect was observed on nesting

~or nursing_behavior, pregnancy rate, length of gestation, or litter size. -

-Mean pup body weight was stgnificantly decreased in all treated groups at each _
interval of the nursing period, except at birth in the 25 mg/kg group. -—
Neonatal survival at birth and throughout lactation was_comparable among all ‘
groups. Twenty-nine pups were found dead or missing. One mid-dose and one - _ -
high-dose pup had multiple-malformations. - Sponsor did not consider these
findings treatment-related because of the low Incidences seen in the study and
. compared with the historical rates of anomalies in this laboratory. No dead

& pups with abnormalities were found in -the control or low-dose groups. A -

slight but significant decrease in offspring body weights was observed in-

: newborn rats following treatment of the dams from gestation Day 15 through

- lactation Day 20 with dose levels of 25 to--150 mg/kg. ‘ ——

i No drug-related clinical signs were observed in a modified peri- postnatal
- study in four groups of Sprague-Dawley CD rats given 0 or 150 mg/kg/day,
quinapril. Maternal effects such as body weight gains, food Consumptions,
organ weights, gross- and-histo-pathological variations (except JG cell ' -
. hypertrophy/hyperplasia) were not considered to be drug-related. There were _
- no significant differences between control and treated groups with respect to
- numbers of corpora lutea, number of implant sites, 1itter size, percent
preimplantation loss, and percent survival to-term. L .-

ponsor, apparent greater values seen in post implantation
= ‘loss and number of resorptions in the *-eated dams were not statistically
- significant. A1l gravid animals delivered on gestation days 21-23, and mean
) day of gestation was comparable across groups. However, signs of toxicity
3 were present as can be seen by the following selected data for gestation (G).
and lactation (L): .

-  Accd}ding to the s
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Treatment days (Group No.): VC (1) G15-G21 (3) G15-L21 (2)
No. observed/group: 30 15 30 25
No. C-sectioned, day 21: 5 5 5 5
Live born, mean - 14.0 14.2 13.5 - 11.9
Post implantation loss 6.6 B.2 11.4 17.0
Dam, Died (after.death of pups) 1 0 0 0
Dams, Euthanized, cause: —
all pups dead or missing 2 0 5 i 4
Did not deliver 0 0 3 1 see—
Fo Dams, histopath: JG H/H: 0 8 1 3 -

Term fetuses from all groups appeared normal upon external examination. No
abnormalities were -observed during microscopic examination of kidney specimens
obtained from control and treated fetuses. 1In contrast, treated neonates—
which received the drug during gestation and lactation (group 2) and during-- -
“lactation onlytgroup-4) and sacrificed during lactatfon, exhibited-a

“treatment duration related increase in kidney histopathoiogies, as follows:

—_—

LO-L21 (4)

Sacrifice; lactation day number: 6 13 ... 21
- Tubular dilation: control 0 0 0
- group 2 -0 6/10 3/10
group 4 - 0= 110 2/10
Glomerulosclerosis: control 0 0 — 0
R group 2 0 2/10_. . 0 -
. group 4 0 0 . 0 o
Dilated Pelvis: .- control "0 110 - 1710 -
group 2 2N 2710 - : 110
L - group 4 0 1/10__ 2N
JG Cell Hypertrophy/ controt 0 — 0 0-
——-. Hyperplasia: group 2 0 0o 1010
S ‘group 4 - - 0 0 - 5710 _

=7 . - B
-__The administrations of 150 mg/kg/day under the conditions of this experiment
resulted in mean plasma quinaprilat concentrations of 30600to 64100 ng/ml fn
the dams one hour-after dosing. Mean foetal plasma quinaprilat concentrations —_—
-—. were 225.and 306 nanograms/ml in groups 2 .& 3, respectively, less than 11 of
the dam's concentrations of quinaprilat. The Dam's milk ranged from 3 to 5%
(1520-1960 nanograms/ml) of the plasma drug concentrations from the same dams. -

- - Toxicity increases when quinapril is administered concomitantly with _
‘ diuretics, the increased toxicity is 1ikely to reflect additive effects of ACE .

inhibition, blood volume reduction, electrolyte changes, and observed or - )
" _ - expected alterations of blood pressure, GFR, and urine output.
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PHARMACOLOGY OF COMBINATION, QUINAPRIL/HYDROCHLOROTHIAZIDE:

In pilot studies in two-kidney perinephritic hypertensive dogs, oral doses up

to 20 mg/kg of either quinapril or enalapril or 30 mg/kg HCTZ did not lower

biood pressure. Previous experience with this mode] had shown jinconsistent

renin elevation, while treatment with a diuretic such as HCTZ caused a

sustained elevation in plasma renin activity. A day after administration of 5
mg/kg HCTZ, b.i.d., 10 mg/kg of either quinapril or enalapril when used... —
together with 10 mg/kg of HCTZ produced marked antihypertensive activity.

In conscious dogs with high preexisting plasma renin activity (8.9 ng __
. Al/mi/hr)- induced by sodium restriction (diet, 1ess than 10 mEg Na/day) and
"~ diuretic treatment (furosemide, 5 mg/kg, oral, every other day, one week: then
one day prior to once a week testing), oral quinapril at doses of 0.3 to 3.0
—mg/kg dose-dependently reduced total peripheral resistance by 171 to 28% and
mean.arterial- biood pressure by 8% to 19% while modestly raising heart rate (3
to 13%) -and-cardiac output (10% to-13%). o T T e e

In spontaneously hypertensive rats;—quirapril produced dose-dependent oL L e
antihypertensive actions over an oral-dose range of 0.3 to 10 mg/kg, but the -
magnitude of the fall in blood pressure was less than that observed in renal —.
hypertensive -rats. Coadministration with HCTZ significantly enhanced the
antihypertensive activity. - Antihypertensive actions were maintained over an
eight day period without tolerance development.-—Quinapri} did not affect the
urinary excretion of efther vasodilatory prostanoids or indices of kinin -
formation. A marked reduction in. serum ACE activity was accompanied by an

" increase in plasma renin"activity_and a decrease in urinary aldosterone.

_COMPARATIVE COMBINATION STUDIES: -

Spontaneously hypertensive rats were given threshold antihypertensive doses
(0.2 or 0.3 mg/kg/day) of Quinapril, ineffective antihypertensive doses of : :
HCTZ (30 mg/kg/day), or both together; a combination with a significantly S,
greater response than efther Quinapril or HCTZ alone. These apparently - )
synergistic effects appeared on.the second day and were fully manifest on the

third day. HCTZ alone caused a 3-fold increase in plasma renin ;qtivity.

In renal hypertensive dogs (bilateral renal encapsulation) four weeks after
operation, quinapril alone at oral doses of up to 20 mg/kg did not lower blood
pressure; HCTZ at 10 mg/kg had no significant effects on blood pressure; but
Quinaprit and HCTZ, both 10 mg/kg, produced marked antihypertensive activity.

A Miltiple-Dose Stud: i : f Ouinapril
Hydrochlorothi ] - rmotensiv : RR.740-02586; 11/04 to
11/30/88; Isgue Date: 8/29/89. (male S-D, 12/dose group) .. R

Saline loaded normotensive rats were administered 1.0;m§lkg HCTZ and/or 0.1, .
. 6.3, 1.0, and 3.0 mg/kg quinapril. HCTZ-alone significantly increased urine
- volume and sodium excretion with respect to vehicle treated rats.

- e e e —_
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Quinapril alone had no effect on urine volume with doses of 0.1 to 1.0, but
3.0 mg/kg, p.o., uniformlty reduced urine volume (44%), sodium exceretion
(41%), potassium excretion (24%), percent volume load excreted (43%), and
percent sodium load excreted (38%, Table 1, RR 740 02586; or 48%, Table 3,
RR-REG-X 740 02909).

Except for the potassium, these values are probably related to the reduced

"urine volume at this dose. The combination provided a dase effect difference
= ... .1n response to the HCTZ increase and quinapri)l decreases. There was a dose
~ related decrease in the HCTZ-increased urine volume similar to the—dose _
.-related decrease seen in quinapril only treated rats: while the HCTZ-increased
excretions of sodium and potassium were potentiated at lower dosages of B
quinapril, but not at 3.0 mg/kg. Sponsor has submitted differing tables with
different submissions. The 1.29 mEq/kg/Shr for 0.1 mg/Kg quinapril with 1.0
mg/kg HCTZ (Table 3) is probably incorrect; 1.54 mEq/kg/Shr for 0.1 mg/kg
quinapril with 1.0 mg/kg HCTZ for Table 1 is probably correct.

APPEARS THIS WAY
ONORIGINAL o
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) AL ) -]
_— _ -
Ovserved Mraa (2 SE) (P « &) Nessl Latretory Respoase 1o Sl ing Losd s Male Rarg _5
. Treated wite Quinapril st Nysrmchiorstsies ios 2
Quinspri) aese -HETE dose rine Dutput Sostwm Escretien Polissimm Excretban $ Yoiume Losd § Sodim (oed
{op/ey) (m/rg) {=1/% w} {nfQ/S e {ade/$ ar) facretey {acreren
B 0 (venicie) . 524007 0. 7620181 1,080,158 1. a1t ".4208.7t
0.1 o $.1:10.8¢ 0.4210. 111 c.0n0. 111 [ WHIN T 0.4aie8t
0.3 ] 5.621.0¢ 0.7010. 79t 1111014 10.221%.01 103.8515.4) )
1.0 0 $.210.7¢ 0.4510.10t 1.1050,07 e 114,01 “.412.0)
0 0 130,31 0.4510.061 LN TTRTYS o.arh. a0t RV 2
0 (KT alene) 1.0 9.300.8¢ T L2s.0 1.2980,0) 194 6245, 40 Hle0.e
. :
%1 . hLa LML 1.4720.00° 19052090 .90 ——
0.3 e 1.0 0.140.9* V400,310 1.4120.0% 19.uis)e 1938204, 70
1o - bLe a.011.00 10020, 1p* - A0, 18 12,9220 .4,
2.0 1.0 6,970 4% 1.7210. 20° 1.%0.12 TR T TR T W T T T
- Bala are expressed o3 seas {2 SE) (4 o 4), L — )
* # 90.05 relalive Lo emnicie — ——
1 p <0.05 relative to hpwroch lorotaisrios alose —— -
- " 241:1.) '_ - —
AA-REG-X 740-02909 ) - .9 —
.~ QutneprilHCTZ . T
Tablets . .
TABLE 3. Rena) Excretory Responss to Saline Losd tn Male Rats ‘lriatu‘uitﬁﬂuiuprn and
. Mydrochlorothiaztoe (HCT1)
Quisapri) Qosy T Dose Urine Yoluse  Sodiwm Eacretion  Potassiem Lzcration 3 Yolwme Loag £ Sogium una i
(m/kg) - {m/rg} (mL/2g/$ wr) {mfa/vy/$ ar) {miq/kg/% M) Excreteg Eucreted
0 - o $.930.8¢ 0.7020. 187 1.1620.28 122814t fozzot T
.l ] S.20.0t 0.4220,)11 o801t 100x181 [ LT31)
0.3 Q $.41.1¢ 0.7000. 1oy L1120, 14 1308191 1042121
1.0 T e .200.7¢ 0.6120. )01 1.1020.07 10034t 12y
i ° 3.310.0¢ 0. 4320084 0.8850. 30t Koy S = i
) 1.0 82000 1.2180.000 C1.2910.07 1982180 184210*
N 0.1 C 1.0 L3010 1.0250,09% S Lo ) w2 179
. 0.3 L0 L.130.90 16410, )0 1.4120,08 11 1982)45¢
1.0 1.0 a.kt1.0¢ L. a0, 19 1.4420.1% 101s0* 12}
20 1.0 5.910.4% 1.22¢00, 0 1.3820.12 Mt 18lare —_
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A My’ - ‘ Inte; inapril an I
MMMMAMH&&MMMMMME |
RR-740-02694; 3/20 to 4/06/89; Report Date 9/1/89. o _

Mdie. S-D.'lz'td 20/group, Vehicle”and four separate doses of quinapril (0.1,
0.3, 1.0, and 3.0 mg/kg, PO) were administered orally to rats with or without ‘
a single dose of HCTZ (0.3 mg/kg) .and challenged with a 10 mL/kg saline load. o

Resuits: Urine output was significantly elevated in animals treated with HCTZ -
-alone relative to saTime controls. Quinapril alone increased urine volume
(60% above control) only at the 0.3 mg/kg dose level (lower and higher doses -
tended to decrease urine-volume). The elevated HCTZ (0.3 mg/kg) induced
—_— urine volume was unaffected by the addition of 0.1 and 0.3 mg/kg of quinapril,
-but tended to be decreased (25%) in HCTZ animals treated with quinapril at 1.0
and 3.0 mg/kg)." HCTZ alone increased sodium excretion four fold above
vehicle control. Quinapril alone doubled sodium excretion at 0.3 mg/kg,
B only, and was mildly natriuretic at all doses in the -spontaneously - °
- hypertensive rat. Quinapril did not significantly increase the natriuretic
.- response to HCTZ in this rat model. The patterns of potiassium excretion. .
T paralleled those of urine volume. Sponsor has submitted differing tabies o -
with different submissions. . The 241 % sodium load excreted for 0.3 mg/kg - ’
T HCTZ alone (Table 4, RR-REG-X 740-02909) is probably incorrect; the 187 % T
: sodium load excreted for 0.3 mg/kg for 0.1 mg/kg HCTZ atone, as shown in Table
.. 1 (RR 740-02694) is probably correct. (See table 1) The combination of
- quinapril plus HCTZ had significantly greater antihypertensive activity than
-~ either agent alone. - . o

i

- TABLE 1. ODbserved mean (t SE) (N = 6) Renal Excretory Resgonse to Saline Load in £
: Male Hypertensive Rats Treated with Quinapr it and Nydrochlorothiaz e E
Quinagril Dose HCIL Boss Urine Output Sodiwe Excrelion Potessis facretion . S woluer Loag 3 Sadium Load .:°,.
{m/ag) (m/ky) (nifhg/$ br) (mEq/8g/5 wr) {mfq/ag/s ar) Escreved Gacreten 2
. — y * B
[ [] T oS08 0.420.18 - 0.2320.08 Sh1]) s
- {venicle, & » 30) T - - -
<. . - To0a T e 3.880.6 S - 0.68e0,10 0.1120.08 b [t
e - - .
T 0 o 6,420 g0 0.8010. 100 0.9010.07 - gypye soaoe
- (L)) . . ‘ . :
1o e Lidd. | o.ea0.2 0.2610.10 st . esn2
ko) - - . . .
. 3.0 e La? . 0.8 0.2710.0% e 0110
- — (medy : : : ‘ —
- ] 0.3 1250, 20 2.0000.0%¢ 0.4010.09¢ Wi -—
(KT alone, & » 9) ' — N e s
0. 8.3 12600 2 9is0.080y 0.730.08°. ‘Wine waee . -
- ey . | , : -
0.3 . 0.3 Comele 2000 0.4730.08% e 58120t -
{0 =§)
= 10 Y 0.210.0%¢ 2.0410.000 0.6420.03¢ 1390y nrs
N4 . . - —
0 - e 15000 | 2.0000. 180 0.6420.08¢ RS Taane - —
(- §) i .

. Bata are srpressed o wean (2 SE)
= . ® b <0.00 relative to-venicle shems .. . . -
- ’ T 5 <0.05 relative Lo hpornchierothiaziee sises . _— ' —

. KB ThB41:1S — . - .- . . -

=3 £CC070289
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- ECMBINATION (QUINAPRIL HC1, HYDROCHLOROTHIAZIDE) ACUTE STUDIES.

. The purpose of combinafion studies is to determine whether the safety'or "
efficacy of one drug in the combination is changed by the other; the focus of
this review wilt-be on the effect of dose and differences.

A r f CI- : (CI-955, a 40/25 ratio of a
combination of Quinapril and Hydrochlorothjazide. respectively).

Testing Facilify: Warner Lambert/Parke-Davis Pharmaceutical Research
Division, Sheridan Park, Ontario. . o : ’

Study Number: Sheridan Park Study No. 135). Research-Report No.
RR-250-01471.-- Date of report: 7/08/87. T .

Test Article: - :EEZQSS:-Lot CL 045026 (A 40/25 ratio of a combination of
Quinapril and Hydrochlorothiazide, respectively).

- Studv Dates: Initiated 5/27/86). Completed 6/11/86. B | .

LP Comp] : GLP compliance attested. i _
Animals: Random bred, barrier raised, BgC3F mice, approximate age 42 -
-days, weighing 15 to 21 g, randomly assigned t0'5'group;. 10/sex/group.
" Mode of. Admin f Te jent: Via Gavaée as a suspension in a 0.5%
methylcellulose solution, at a volume of -1 ml/20 g.

Dose Levels:  CI-939, single dosesat 2586, 2052, 1629, 1293;:.and 1026 mg/kg

- (Quinapril levels of 1500, 1190, 945, 750, and 595 mg/kg, respectively), 14 )
day observation. Dosages were selected on the basis of the Mouse MLD (1500 -
mg/kg) Quinapril content (mixture equivalent of 2586 mg/kg; Ref. 250-01332).

servations/M rem : Animals were observed daity for s%&ﬁs'bf drug
toxicity and systemic effects during study period. -

Interim sécr1f1cg; No.

_Drug A i : Results: ~Clinical signs include depression,. _ .
prostration, weakness, dehydration, hypothermia, and dyspnea.— Neither an ' _
asymptomatic nor a non-lethal dose was obtained for either sex. MLD, mg/kg, ‘
oral, mouse, 14 day observation, approximately 1850, female 1849 (1485-2700),
male 1833 (951 confidence intervals-not obtained). This is equivalent to 1110
mg/kg quinapril content,”which, compared to the MLD of Qiutnapril (1450 to
2150 mg/kg,), indicates that the combination may increase toxicity in the

mouse. -
Acute Oral Toxicity Stu I- ril-Hydroch

Combination) in Rats )

Testing Fggi]jty; Warner Lambert/Parke-Davis Pharmacéutical Research

- Division, Sheridan.Park, Ontario. oo -

h

SIuQx_ﬂumth: Sheridan Park No. 1352, Research.Report RR-250-0f484. 7/08/87. SR
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Test Article: CI-955, Lot CL 045026 (A 40/25 ratio, Quinapiil/HCTZ).
Study Dates: Initfated 6/18/86). Completed 7/16/86. '

GLP Compliance: GLP compliance attested. ' i

) Animals: Random bred, BR, SPF, - Wistar albino rats, approximate
= age, 42 days, weight 96 to 153 g, randomly assigned,-8 groups, 10/sex/group.

M f Admini i f A : Via Gavage as a suspension in a 0.51 -
‘methyicellulose solution, each animal received a single dose of 30 ml/kg. . _

‘Dose Levels: CI-955 administered as a single dose to 8 groups of 10 rats/dose -
level, at 8622, 6843, 5431, 4310, -3420, 2715, 2155, and 1710 mg/kg (active . T
Quinapril levels of 5001, 3969, 3150, 2500, 1984, 1575, 1250, and 992 mg/kg,

- respectively); observed for 14-days. SR .

. . -Qbservations/Measurements: Animals were obsefved"diiiy for signs of"drug
7 ;Q;icity and systemic effects during study period.. - )

Intgfim sacrifice: . No. . - o : ; ' .

| . Drug A i Fin : Results: .Clinical signs-include depression, ptosis °
y - of the eyelids, lacrimation, epistaxis, noisy breathing or dyspnea, abdominal :
distention, and paleness. Dose levels of 1710 and 2155 were asymptomatic for . —
both sexes. _Doses up to 2715 mg/kg were non-lethal. The MLD, mg/kg, and — P
- confidence 1imits ( ) of CI-955, oral, rat, 14 day observation, was B511.2 -
(6653.1 - 16471.2) for females, and 7493.2 (6071.1 - 11816.9) for males -or -
approximately 8000 for both sexes. This is equivalent to 4800 mg/kg
-quinapril content, which, compared to the MLD of Qfuinapril (M, 4280; F, 3541
mg/kg,), indicates that the combination may_decrease toxicity in the rat.

,":'1 PR

Exploratory Oral -Rising Dose Toxicity Study of CI-95s in Beagle Dogs. - —

.~ T Iesting Facility: Warner-Lambert/Parke-Davis Pharmaceutical Research.
- Division, Sheridan Park, Ontario. '

77" Study Number:  Sheridan Park Study No. 1353. S
Part I. Research Report No. RR-250-01485. Date of report: 3/16/87.
Part II. Research Report No. RR-MEMO 764-00943. Date of report: - 1/29/88,

Test Article: CI-955, Lot CL 045026 (A 40/25 ratio of a combination of .
Quinapril and Hydrochlorothiazide, respectively). - - o =

-7 study Dates: Inttlated 7/04/86; Completed 7//21/86. e -

GLP Compliance: GLP compliance attested. "~ _
= . Animals: Beagle’Dogs, 14 months of . age, weighing 8.4 (F), 10.3 ?ﬁf‘kg; S

R -
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Day: 1 2 3
= Mg/Kg: 4301 3.1 43.1
: Q. Eg. 25
Day: 10 n 12
_ Mg/Kg: 258.6

200

Q. Eq.

== rvati

__ at termination.

- termination.
- dajly, visually.

4

86.2
50

13

300
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Administered orally in gelatin capsules

o of Administrati .
on a mg/kg body weightldax_basis. as follows:

5
86.2 172.4 172.4 258.6

14

343.877344.8 517.2 517.2 689.6 689.6 689.6

6 7 8 9

258.6
100 150

15 71 - 17 . - -

400 -

Animals were observed daily for signs of drug .
Ophthalmic examinations-were-done pretest and

toxicity and systemic effects. ph- 1
BP and ECGs were taken pretest and on Days 1, 8, 15, and at — “_

Body weights were recorded dafly.:
Hematological, clinical biochemical,
- preformed prior to dosing, at the.end of 1 and 2 weeks, and at termination.

Interim sacrifice: No. .

Food consumption was assessed
and urinalyses were -

Morfalify: Neither dog died during‘studi? no behavioral changes were observed.

. Drug Assgéci F

g Assdciated Findings
days of the study (43.1 to 258.6 mg/kg).
10 and in the female from day 14..
day. -Body weight-losses and reduced food consumption were observed.
ECG, the QT interval was prolonged in-the male on day 17.
the BUN and creatinin

increases were seen ip

fiul' .o

the normal range.
14 and 17, and glucose

~ and less severe in the female on day 17. ,
progressively decreaséd in the female starting on day 7, but remained within .
In the male urine, occult blocod-was seen on collection days T

on day 17.

Organ weights were within normal range.

: No.evidence of toxicity was seen for the first nine
. Emesis was seen in the male from day:
Depression was seen in the male on the 17th

On the
Progressive

e tevels in the male from day 14
RBC count, Hgb, and Hct levels

On

- gross examination, the stomach revealed multifocal. pyloric erosion and

' congestion in both dogs, and in addition, multifocal gastric ulceration and
hemorrhage were evident in the male.
marked diffuse degeneration of epithelial cells 1ining the proximal convoluted

tubules.

sioughing and loss of the brush border.
tubules was also seen in the male.

Renal changes in the male exhibited

The affected cells were markedly swollen with focal necrosis and

Interstitial edema and dilatation of

(Comparisons are difficult because the

small number of dogs o compare reduces the power of statistical evaluation, »

given 3 instead of 2 days.

and--these studies were not provided with the same dosing schedule as the
- 14-day Rising Dose Quinapril study (NDA
ma/kg. (Quinaprit moiety) has been added,

19 885) where a 3-day prefix of 25

and the 150 mg/kg (Q Moity) dose is
Quinaprilialone-seems to be ‘less toxic than the
combination, because {n that study, emesis had occurred after doses of 150 -

= - mg/kg, w:th'elevated serum phosphorous, creatinine, and BUN levels after-400
' mg/kg in the Female and pathologic findings consisted of minor gastric
. erosions and/or ulcers, pancreatic acinar degranulation, renal-tubular
= dilatation, and, in the female, interstitial lymphocytic infiltration in the

“renal pelvis). . -
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Part I1. - ' -5 r i
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Jesting Facility: Parke-Davis Pharmaceutical Research Division/Karner-Lambert
-Co., Ann Arbor, MI. T —

o

Studv Number: Research Report RR-MEMO 764-00943; Date—of report: 1/29/88.
Period Covered: 3/87 - 5/87. . -

:ﬂQQg_Qf_Agm1g1511311@3;91;1251_Aggﬁ1; Administered orally in gelatin capsules
on a mg/kg body weight/day basis, part II, as follows: . e

METHOD Gne beagie dog of eac: jender racaived Je=aril cdesps =f

T Cl-9%E, starting av-dlci ™/kg/aty and increasing =a ) o -
€32.5 wg/vg/day over {7 days. The amourts of quinaoril ama hyarzeaiges. .. . -
thiazide acainisserad on eacs day are 'iscag tn she faliowing canie.. )

——— - . . -

Ci-383

fosa __Days : Tncunc fme) of dctivedmie 0
(ma/ka) Dosed A Quiraarss Hyoraciiorsentazece - o —
- : 43.1 - ) O 2t - 16
I - 882 R o _ = - 1
= : 172.4 6-7 —: " 100 82 . : ’
o BB.6 — 8-10 152 ] 94 : —_—
- - 4413 11-12 20 125
§17.2 13-14 ' 30 I - T 1
i §89.8 . 15.17 e ] 250

Doses were given 48 hard gelatin cavsules ard ddjusied dally for charges
in body weignt. . - T

s . . Heparinized blood sampies were drawn"prior to each C1-955 dose and at 1, - -—
. " 2, 4, 8, and 24 hours postdase on Oays 1, 6, 11, and 15. Plasza was

_ ~collected, frozen, and transfarred to the PCM department for storage at

-20°C unti] assayed for C1-928 and hydrscalorothiazide concentrations =

- using validated RIA and HPLC Sethods, rescectively, -The Vimits of T —

- : ‘quantitation for CI-928 and hydre rothidzide were 6.25 x 103 q/m1
and 0.25 pg/ml, respectively, Complets assay validation resylts are

given in Appendices 1 and 2. . : - -

Drug A i : Plasma CI-928 and HCTZ concentrations are listed in - —
- Tables 1 and 2 and individual CI-928 and HCTZ pharmacokinetic parameters are

summarized {n Tables 3 and 4, respectively. ~-.CI-955 concentrations were
-detectable throughout the 24-hour-sampling pertod at each dose Tevel: — -
Concentrations ¢id not increase linearly with increasing dose. Since nefther

= > component was .acmir:stered alone, it is not-clear whether toxicity and drug

- ievels reflect only interactive effect (e.g. altered renal clearance of either
agent). : - -

- -
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Plasma C1-928 Concehtrations in Beagfe 0ogs Maintatnaq
' On Single Rising Oral Doses for 17 Days
: .(Toxicology‘Study 1353) )

—___ R — e — e —
Day Dose ‘Dog  Gander Cl.928 Concentration (vg/m1) et
{mg/kq) Predose  1-hr 2.pp 4-hr  8-hr 2a.pr
1.4 s p- o '
2458 — M ¢ -
6 172.4 2457 ¢ - _
- 2458 _H
1173da.8 2457 ) - I -~
] 2458 M — -
15 639.6 2457 F. - :
) 2458.. M . -
. - o - .
" ¥ Below the limit of quantitatien (<6.25 x-1073 ug/m1) — _
TABLE 2 o
_. Plasma‘ﬂydrcchIoroth1a21d£-Concentrations in Beagle -
Oogs Maintained On SingT® Rising Ora) Doses for } -

y

{Toxicology Study 1353)

7 Days

r‘h— I
Day Dose Bog —Gender Hydrochlorothiazide Concen;ration (ug/m1)
(mg/kg)-. Predose 1-hr 2_pr a-hr  8-hr  24.pp
1 43.1— 2457 F ' '
- 2458 M — _ -
6 172.4 ‘2457 p - - )
. 2458~ M — -
11 3448 24577 |
2 4 53-;-' H - .
— 15 689.6 2457 i
B ' 2458 M - -

- * Below g@e'Iimitféf'qﬁanfitation-(to;zs vg/m¥)

B
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_TABLE 3

-

F - - Pharmacokinetic C1-928 Parameters Following Single Rising

Oral Doses of CI-955 for 17 Days
: (Toxicology ‘Study 1383) -

= - Dose g — = )
Day,,(mg/kg) Dog “Gender Crax . tmax AZ T AUC(0-=)
- 1831 -2a87 T f - 47.5 -1 0.422 = 1s3
— | 2458 M 37.0 A 1 - 0.3%0 132_
6 172.4 ..2457 -~ ¢ 115 1 0305 g3 -
: . 2458 M S 121 1_ — 0,430 486
0T 711, "384.8 ¢ 2457 | F 7. 176 ,u" 2 707255 ‘11058 : T
P 7 2458 .. M ris) R 2 0.317 1079 T
- 15 689.6 __ 2a57 " T p ° 128 - 2 0.7 - gy T
. —- T 24c8 "M 63.7 2 0.128 531 —_—
| : - .- )
= Tmax . = maximum observed plasma concentration (vg/m1)
|14 - tmax = time to reach Cmax (hr) :
R S @ apparent elimination rats constant (1/hr) A
_AUC(O--& = ared under the plasma cdncentration-time cyry o T—
. from time zero to infinity (vg-hr/m1) ' -
1 TABLE 4 -
‘ C1-570 Pharmacokinetic Parametars Following Single Rising _ T
v : Oral Doses of~CI-955 for 17 Days -- i
R - ' - (Toxi;o]ogy-Studx 1353) _
: ’- . — —M
: Day Dose Dog Gender Caax- tmax Az AUC(0-)
o (mg/kg) : A : . ; _
1 4.1 2457 F 2.78 1 0.349  10.5 .
- 2458 M __3.28 -1 0.425 0.7,
6 172.4 2487 F -10.6 %2 0.33¢  da.4
= . 2458 M s.18 2 0.3a1 375 -
11  344.8 2457 F 11.2 4 0.155 135 e -
.. 2458 M 19.6 2 0.215 208 ‘
15 689.6 - 2457 . F 16.9 - 2 0.142 14 =
- . 2458 - M 16.6 2 .0.321 104 -
‘Cmax wew @ maximum observed plasma concentration (ug/ml) = .«
tmax "= time to reach Cmax (hr) - oA -
AZ = apparent elimination rats constant (1/hr)
AUC(0-=) = area under the plasma concentration-time curve
Fomm lme mawe o 2. F7 =, * . v ma
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COMBINATION (Quinapril HC1, 40/25, Hydrochlorothiazide) CHRONIC STUDIES.

"

" Ihirteen-Week Dafly Repeated Dose Qral Toxicity Study With CI-955 in Rats.

Testing Facility: Warner-Lambert/Parke-Davis Pharmaceutical Research,
Sheridan Park;-Ontario. ' - :

Study Number: Sheridan Park # 1363: Research Report No. RR-250-01507. Date
of report: 8/18787. Research Report No. RE_yEMO-754-00946.—IIZQIBS. . -

4o
—
-—

Test Articles: CI-955, Lot No. CL 045026 (A 40/25 ratio.of a combination of
Quinapril, CI-906, and Hydrochlorothiazide, CI-S?O._respectively). -

- Studv Dates: . In%%?ated710129186); completed 2/25/87.
GLP Compliance: GLP compliance attested.

-Animals: g Wistar Albino Rats, RB, BR,.SPF, S groups, -
20/sex/group, about 42 days ‘of age and weighing 123-186 gms. Sacrifices, ”
107sex/group at 13 weeks (main study); 5 (withdrawal study) at 17 weeks-after
4 weeks of no treatment, and 5/sex/group for drug blood level determinations.

. - Mode of Administrati : Via Gavagé in 0.5% methyl cellulose
~ administered at a volume of 10 ml/kg. . - I
-Dose Levels: 5 dose levels, 0, 86, 172,431, and B62 mg/kg/day CI-955 (Active ]

Quinapril, 0, 50, 100, 250, and 500-mg/kg, respectively), 7 days/week/13 weeks, -

rvations/M r : Animals were observed twice daily for signs of - _-
drug toxicity and systemic effects during the 13-week study period.. Body
weights were recorded pretest, weekly, and at sacrifice. ._Individual food
consumptions were recorded weekly. Ophthalmic examinations were carried out
5 for each animal at pretest and during -weeks 13 and 17. Hematological,
clinical biochemical, and urinalyses were evaluated for each animal at weeks
13.and 17. Animals were sacrificed at 13 and 17 weeks of treatment. Gross
- and histopathology and organ weight measurements were performed on all -
animals.. : R :

lhterim sacrifice: No.

rug A 1 Fi : Mortality: Eighteen animals, one-ﬁ?drdééphalic.
before week 1, and 17 from dose related intubation acc1den§§j" . ' -

~ Dose quinapril content, mg/kg: 500 250 100 50 0 o
- Dosing Accidents, Deaths: F 3 2 | I 0 ]
‘ R . M 75 3 - 1 0. —
Heek of Death: F 1,91 2,3 "2 - 2
: - M-1,2,8,9,12 2,2,3 T8 - 7

The intubation deaths occur in a dose related manner. No stgnificant )
. - clinica) signs or ophthalmic findings were noted during the 13 week period or
= the 4-week withdrawal peried. According to sponsor's summary, based on body
weight-gain suppression in comparison to controls, females for the doses of —
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862, 431, 172, and 86 mg/kg/day, respectively, exhibited weight-gain
suppressions of 6, 13, 19, and 21%, (in an inverse dose related manner), and
males, 21, 21, 24, and 20% (not in a dose related manner). These weight gain
suppressions are all consistently about 20% for all treatment groups except
for the two highest. dose female groups (which were less). Body weights: -

Dose, quinapril content, mg/kg: 500 250 100— 50~ -0
- Week 0, F . - 131 132 3 131 131
Week 13, F (% wt. decrement) 261 (4%) 255 244 241 (ML) 27
Weight Change (from table) 131 122 13 110 140
Week 0, M | 173 172 172 1732
Week 13, M (% wt. decrement) 447 (14%) 447 434 (174) 452 519
Weight Change (from table) 274 276 262 279 . 347
Withdrawal Body Weights: - - e
Heek 137 F 266 256 245 252 278
_Heek 17, F ‘ 2719 279 -~ 265 .. .280 303
Change, Grams: . _ . -— 13 .23 20 - T 27 24
Week 13, M ~ - 476 455 451 - 443 . 528
. Heek 17, M T - 512 497 523 516 559
.. Change, Grams: ) 36 42 - 72 74 30 -

—. HWater balance or edema is not mentionéd;'ﬁﬁwéﬁer, in -the four week treatment. -

withdrawal segmerits, the females given the highest dose (which had Shown the —

. least weight-gain suppression) now exhibited a 461 suppression of weight gain
with respect to controls, the lower three female dosage groups were
statistically equivalent to the controls while the male treated -groups all

-showed greater gain than the controls during this period. (Such a.rapid
turn-around weight.change for the H-D F group is difficult-to explain without
further information; however, edema and water balance might be the first

) considerations). A1l treated groups in both sexes had increased BUN--values
I at 13 weeks (in contrast to 250 and 500 mg/kg only in males only with
quinapril only), but were near normal at 17 weeks (after 4-week withdrawl).
—Absolute and relative kidney wetghts were increased in both sexes in a
- non-dose related manner. The absolute and relative liver weights were
increased in the three highest dose level groups of females, while only the
~ relative liver weights were increased over control values in all _4-treated
male groups.—Significant-non-dose related renal lesions which were found in
the treated groups of both sexes consisted of basophilic cortical tubules
(especially in the males), interstitial fibrosis and mononuclear cell . .
infiltrates. Hypertrophy of the afferent arteriole of the Juxtagiomerular
apparatus was observed in all treated groups of both sexes: hypertrophy of
interiobular arterioles occurred only in the two highest dosed groups.
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T F : ‘Parke-Davis Pharmaceutical Research Div1sionlwarner;Lambert
Co., Ann Arbor, MI. : :

i

Study Number: Research Report No. RR-MEMO 764-00946. Date of report:
1/29/88. Period Covered: 11/87 - 12/87. )

| Two hour post dose plasma CI-928 (quinapril diacid, quinaprilat)
| concentrations increased with increasing dose and ranged from .
| micrograms/ml. Male plasma CI-928 concentrations were consistently higher
| - than those of females in the same dosing group. . This was especially true for
| the low dose group in which males had plasma levels about 5 X as high as those
in the female group, and may represent the area of a threshold. Predose
CI-928 concentrations ranged from - {with only 2 values above 0.80)
e mcgms/ml1, indicating-slight CI-928_accumulation, but with great individual _

~ - variation. - - T o
- CI-955 and (Quinapril Motety) in Dose/Day; Plasma-Quinaprilat in mecg/ml. - =
. Quinaprilat: Predose - .(mcg/ml) 2-Hour Postdose
| - mg/kg . Matle Female / - Male ~ -- Female
‘ 86 ( 50) 0.10--0.46 0.01--0.05 / 16.34 (10.9 - 21.7) 342 € 0.3- 7.1

172 (100) 0.08--0.16 0.05--0.12 / 19.13 ( 8.8 - 28.0) 13.66 { 8.5 - 19.1)
431 (250) 0.53—-1.39 0-03--0.50. / 41.26 (23.0 - 62.8) 23.11 (5.5 - 48.3)
862 (500) O 55--1.14 0.13--0.61 / 72.10 (68.6 - 75.6) - 68.30 (66.8 - 74.0)

|

‘ Two hour post dose plasma HCTZ concentrations increased with increasing dose -
and ranged from _ micrograms/ml. Male plasma HCTZ .concentrations

~ were slightly higher than those of females in the same dosing group. Predose

HCTZ concentrztions ranged from below the limit of quantitation to 2.39
microgms/ml _and indicated negligible HCTZ accumulation.

|

|

\

o - -

APPEARS THIS WAY |
" ON ORIGINAL h
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RR-MEMO 764-00948 -4
TABLE | - 0 764-00945 -5
Pla C1-928 (quinapril diacid) Concentrations {wg/ul) ‘ - .
in ;T:nr Rus(#’oilouinq Dally Administration of CI.958
o (Snertidan Park Toxicology Study 1363) : —_ TABLE 2
Plasma Mydrochlorothiazide Concentrations {wg/m1) 4n
Dafly Dose Gender  AnieAl Weak 1J Wistar Rats Following Datly Agministration of C1-95%
{ng/kg) ‘Nymber Predose - 2.Mr -(Shertdan Park Toxicology Study 1363)
-1 F 36184 0.01 ! & - Animg] Weew |3
| 38188 0.05 Ualty Uos Genger A
‘ 36187 0.01 (mg/xq) Nymter Predose 2-Hr
} o 16188 0.0 - e~ - o o
| ] 36284 0.14 as F 16184 - BLO -
| 362as 0.48 —— - . 3618%. 8LQ -
| 5288, . 0.37 e - 18187 el ——
| 36287 0.10 ~ " Jeles j:[Re}
| 36288 0.11 " 16284 . -0.38
| - 36285.. 0.45 -
} - 172 F 36184 0.12 . 38286 .- By -
36165 0.11 — - 36287 10
| 38166 - 0.08 16289 BLQ =
| 36167 0.08 N -
: 36168 0.07 - 172 F - 38184 BLO -
M 5264 — 0.16 e v e 36165 0.26 -
. 3628% 0.1 15186 Ly
36266 0,12 15187 BLY
36267 0.14. - 35168 BLQ
- 35268 —. 0,08 - .M 36284 .43
B - - . 16265 1]
431 F 36184 ~8.07 36266 0.31
36145 0.12 16287 0.43
n . — 16148 0.50 35268 BLQ
— 6147 0.03 R .-
36148 0.16 - 411 F 15144 0.32
. 1 35244 0.80 - 35148 0.58
36248 0.%3 35146 0.4
36246 0.71 18147 0.59
54z 1.3% 8148 0.46 -
36248 0.56 M 36244 1.04
) 35245 . 1.27
862 F 35128 0.3 36246 - 2y
-l . 36126 0.61 e 5297 0.98
e - 36127 0.13 15248 0.70
* 6128 T0.45 -
N L] 6224 1.14 — 882 F . 36128 1.13
i 36227 0.55 “36126 0.76—
. — 6127 190 — -
Linit of quantitation (6.25x10-3 vg/al) . 5128 2.20
— . - k] B2 1.9
- 18227 1.26

BT = Below Heit of quantitation (V.45 pg/aly
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- Thirteen-Week Daily Repeated Dose Oral Tox{¢tty Study With CI-955 in Rats."

Testing: : Parke-Davis Research Institute; Division of Warner-Lambert
‘Canada Inc. Mississausga, Ontario.

Study Number: Sheridan -Park # 1425; RR-250-01571: 12/15/89.  —

- Ig;j_ﬂ;;iglgg: CI-955, Lot NRs CL 045026 & CM 006019 (A 40/25 ratio of a
T combination of Quinapril, CI-906, Lot No. X 44219 & X43891 and
Hydrochlorothiazide, CI-570, Lot No. 85081022, respectively). —

- Study Dates: Initiated 01/31/89)% completed 05/09/89.

. P_Com nce: -G[Efcompliance (Canadian) attested.
-Animals: ' Wistar Albino Rats, RB, BR, SPF, 10 groups.
10/sex/group, about 42 days of age and weighing 137-250_gms. L ;
 Mode of Administration of
~ .administered at a volume of 10 ml/Kkg. ;

Via Gavage in 0.5%.methyl cellutose

_Dose Levels: 10 dosé groups, with Quinapril/and/or CI-570 (HCTZ). O, ~0-/25,
1.6/-0-, 1.6/1, 8/-0-, 8/5, 8/10, 20/-0-, 20/12.5, and 20/25 mg/kg/day, .
respectively, 7 days/week/13 weeks. - T h

Observations/Measurements: Animals were observed daily for signs of drug

- toxicity and systemic effects during the 13-week study period. --Body weights
were recorded pretest, weekly, and at sacrifice. Individual food consumptions

~were recorded weekly. Ophthalmic examinatfons were carried out for each
animal.-at pretest and during week 13. "Hematological, clinical biochemical,
and urinalyses were evaluated for each animal at week 13.  .Animals were
sacrificed at 13.weeks of treatment. .Gross and histopathology -and organ
weight measurements were performed on all animals. -

Interim sacrifice: No. ' : A T

- rug A i : No drug related deaths. No significant clinical
signs or ophthalmic findings were noted during the 13 week period. Males
given doses containing 22 mg/kg/day of quinapril, whether alone-or with 12.5
or 25 mg/kg of HCTZ, exhibited 12 to 15% Jower mean body weights than
comparabie controls, thus the effect of quinapril_on weight changes was not
influenced by the addition of HCTZ. Females did not exhibit significant
differences between treated and control welght values. Sponsor's Weight gain
suppressions. are consistently 20% for all treatment groups except for the two
highest dose female groups—(which were less). No significant differences in

- overall food consumption was apparent. No drug related hematotogical changes

oy

- were apparent. Mild increases (26 to 40%) in BUN were seen in females -

receiving 34.5 mg/kg of- the mixture, and for both 'males and females receiving
47 mg/kg of the mixture (both 20 mg/kg~Q Eq-). This was not seen with the
= ingredients separately, and in males only at higher dosaras (252 and 500 ‘
- — mg/kg) with quinapri) alone, and can be considered a combination effect. Male
average heart weights were slightly, but significantly Vighter than controls -

R in only two groups; those receiving 20 Q/T2 H and 8 Q/10 H mg/kg Ebmbination;,'
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These doses are lower than those seen in previous quinapril studies (such as ———-
- the 13 week study where dosages of 50, 250, and 500 mg/kg all exhibited heart
. weights 18 to 27% less than controls, and the carcinogenicity studies which
did not exhibit a comparative decrease in heart weights after 10, 50, and 100
mg/kg). Female groups (which in previous quinapril studies such as the 13
week study.with dosages of 50, 250, and 500 mg/kg all exhibited heart weights
18 to 22% less than controls) did not exhibit any significant differences in
the heart weights between control and treated. Kidney weights were slightly,
= but significantly higher in only 2 male and 2 female groups, with the largest
change in both sexes in the highest dose (47 mg/kg) combination: treated _
rats. Combination dosages of 34.5 and 47 mg/kg (20 mg/kg Q) exhibited. -
—~ _hypertrophy-of the afferent arteriole and hypertrophy of the juxtaglomerular
T apparatus; with dosages contatning (8 mg/kg quinapril) not exhibiting this
: characteristic. . — - ‘ -
The maximum human therapeutic dose is 0.8 mg/kg quinapril content representing.
a 10 fold dose multiple of no-effect animal toxicity dose over the clinical.
- dose. . - o :

. . . R -~

xploratory 2 Week Oral A CI- W _ -

fgsting~F§;fTity: IJ‘Narner-Laﬁb&rtlParke-Dav1s Pharmaceutical Research,
Sheridan Park, Ontario. II. Ann Arbor, MI. L .

'—_s:udy Number: i. Sheridan -Park study # 1362; Research Report No. _
RR-250-01497.  Date of report: 6/09/87. II. Research Report No. a
RR-MEMO-764-00936. Date of report: 1/29/88. ' '

" Test Articles: CI-955 Lot No. X 43981 (A 40/25 ratio Quinapril/HCTZ)
" Study Dates: I. Initiated 9/26/86); completed 10/10/86.

P Compli : -GLP compliance attested. R ‘; .

<; ) Animals: Beagle-Dogs, 3 groups, 1/sex/group, approximately 13 months of age,
weighing 6.8 to 11.6 kg at start of study..

. Mode of Administration of Test Agent: . CI-955, orally, in gelatin capsules.

Dose Levels: Orally, gelatin capsules, 43.1, 129.3, and 258.6 mg/kg/day of
C1-955 (equivalent to 25, 75, & 150 mg/kg/day of CI-S06),.7 days/week/14 days.

rvations/ r §: Animals were observed datly for-signs of drug o

.. toxicity and systemic effects during the 14 day study period. Body -weights
were recorded pretest, weekly, and_at sacrifice. Individual food consumption
= Was measured daily. Heart rate determinations and ophthalmic and ECG
- examinations were done pretest, postdose and before termination. o
Hematological, clinical biochemical, and urinalyses were evaluated for each =

~animal before fnftiation of dosing, and before termination.
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o -’y ;" No significant clinical_signs or ophthalmic changes

— were observed at terminal examination. All animals .consumed their assigned
-rations each day. Body weight-gain losses were from 2 to 4% of pretest

"~ values. Heart rates, individual cardiac intervals and amplitudes, except for

the P-wave amplfitude, were not stgnificantly different from pretest values.
During the second week, the P-wave amplitude in 2/3 females (H- and L-D)
reportediy was increased from predose values for 2 hours after dosing. In
the ‘M- & H-D groups, treatment related findings include increased BUN in 2/4,
-and slightly increased LDH values in 4/4.  OQOther biochemical, hematology,
urinalyses, organ weights, and gross pathology were unremarkable.

Significant histopathology findings were limited to the kidney with tubular
dilatation and interstitial mononuctear cell infiltrate and hemorrhage in the
H-D-male, and tubular dilatation in the H and L-D female-—

Part I1. CI-928 and Hydrochlorothiazide (CI-570) Plasma Concentrations in

Male and Female Egaglgmgggs Fo ng Oral i i n Pr
T = - n N .

Co., Ann Arbor, MI. _.

Study Number: Résearch Report No. RR-MEMO 764-00936. Date of report:
-1/29/88.  Perfiod Covered: ~3/87 - 4/87. T T

i Cbnclusions: Two hour post-dose;plasquCI-st (quinaprilat) concentrations
increased with increasing quinapril dose, but with great individual
- variation. - ' —

APPEARS THIS WAY N
ON ORIGINAL

'“Tgsxing‘fagj]jtx:"Parke-Davisi;Barmaceutical Research Divis1onlug}ner-Lambert‘t
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e - - TABLE 1. ]
- C1-928 Plasma Concentrations in Beagle Oogs Maintained ) T
on Single Daily Oral CI1-955 Dosas -for 14 Days
(Toxicology Study 1362)
C1-928 Concentrations (ug/ml) -
Datly CI-955 Day 1 Day 14
Dose Dog Gender
(mg/kg) Pre  2-hr 24-hr  Pre  2.hr 24-hr- g -
- Dose Dose —
= R 2481 F bg) —
2484 M bq! -
129.3 2480 F bq) ) —
2483 M bql )
258.6 2479 F bq) _ -
2482 M bql ¥ | 7 —
- bq) - Below quantitation 1imit (<6.25 x 10-3 ug/m1) ——"—'—-——- e
AMM112187" - . T - _ . -
’ RR-MEMO 764-00916 = .
S~ " -
- . TABLE 2 L
Hydrochlorothiazide (CI-570) Plasma Concentrations in — - '_
- Beagle Dogs Maintained on Single.Daily Oral CI-955 Doses . 7
“for 14 Days (Toxicology Study 1362) . - - ’
- - Hydrochlerothiazide (CI-570) T
Concentrations {ug/ml)
. - “Day CI-955 . ‘ : Day 1 e Day 14 o
= Dose Dog Gender - - —
- "(mg/kg) Pre 2-hr .24-nr  Pre  Z-hr 24-nr
_ Dose Dose
- T a3 2481 __ - F bal §
2484 _ M bql I: . ] I
T 129.3 _ 2480 F - bg . S
2483 M T bql i _ _
. e 288,68 2479 F bq? - . =
e - 2482 M bq! : - 1 : :

'bql - Below quantitation limit (<0.25 pg/ml) . -

- m———
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Thirteen-H ty S - .
Jesting. Facitity: Harner;témbertIParke-Dav1s Pharmaceutical Reééi?bh.‘
Sheridan Park, Ontario.

Study Number: Sheridan Park No.‘1365; Research Report RR-250-01510, 9/10/87.

Test Article: C1-955, Lot CL 045026 (A 40/25 ratio of Quinapri]lHCTZ).
study Dates: Initiated 11/27/86; Completed 3/05/87.

GLP Compliance: GLP compliance attested. . ‘ —

Animals: Beagle Dogs, 4 groups, 3/sexlgcouptlappthimate]y 11‘months of age :
_and weighing between 8.3 and 11.0 kg at start of study. '

I —— .Mode"of Administration of Test Agent: CI-955, in gelatin capsules. u o

ind 258.6 (surviving animals.dosed for only
6 weeks) mg/kg/day of CI-955 (active CI-906 content: O, 25, 75, and 150 mg/kg,-

respectively), 7 days/week, administered in gelatin capsules for 13 weeks.

Observations/Measurements: . Animals were observed dajily for signs of drug.'

toxicity and systemic effects. Ophthaimic examinations were done pretest and

at termination. Blood pressure and ECGs were taken pretest, Day 1, week 6;
and at termination. Body weights were determined at pretest, weekly and at

- sacrifice.— Food consumption. was determined dafly. Clinical biochemical,

-Hematological, and urinalyses were-preformed pretest, during week-6, and at
termination.  Extra determinations were performed on moribund animals as
indicated. o i S

Intgrim\sagrifj;g; No.

Mortality: No deaths, but there were 7 -moribund sacrifices, 2 F (weeks 2 & 3)
and 1 M (week 3), H-D; 2 F (weeks 6 & 8) and 1 M-(week 3), M-D; and one F
(week 6), L-D. B - '

ryg A i : Moribund signs prior to sacrifice included
dehydration, depression, inappetence, emesis, weakness, emaciation, diarrhea,
a 12 - 28% body weight loss, and ulceration of the oral mucous membranes.
Animals surviving to termination exhibited sporadic. emesis, oral ulcerations,
and in the H-D -males, body wetght losses of 11-19%. Except for H-D males,
treatment group body weight losses were not consistently different from the
controls.  Electrocardiograms and heart rates were unremarkable. Moribund
animals had marked increases in BUN levels, increased creatinine levels, and
decreased sodium and chloride levels. Animals surviving to termination
exhibited sporadic elevations of BUN and creatinine and decreased sodium, but
other clinical biochemical, hematological, urinalyses and organ weight
findings were unremarkable.. In all moribund sacrifice animals, significant
gross and microscopic oral, gastric, #°d kidney lesions were observed. The

. oral lesions, seen in all dose groups, were characterized by muitifocal areas

of mucosal erosion or ulcerations with.moderate or marked inflammation. The
gastric lesions, noted in all dose groups, were characterized by multifocal.
"areas of mucosal erosion or ulcerations with hemorrhage and-necrosis of the
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glandular epithelium. Five of the dogs also had gastric mineralization
involving one or more of the following regions: middle and deep mucosa,
muscularis, muscularis mucosa, sub mucosia, submucosal blood vessels and

gastric smooth muscles. Renal tubular degenerative changes characterized by

mild to marked dilatation of the cortical tubules with individual cell
necrosis, cytoplasmic vacuolation, and diffuse interstitial edema. Terminal
sacrifice animals were generally unremarkable except for lighter heart
weights, gastric erosions in one H-D male, and renal changes (tubular

dilitation, edema, fibroplasia, and interstitial mononuclear cell infiltrates)

tn all H- and M-D animals and hypertrophy of the JG cells.in all treatment
groups. Persistence of H-D toxicity after 6-weeks off drug is ‘to be noted.- .
The actual doses of quinapril (0, 25, 75, and 150 mg/kg) in this combination

o

were less than what was administered -in the previous 13 week quinapril™study -

(25, 125, and 250 [div] mg/kg) which did not have moribund animals, severe

weight losses, and had gastric ulcers in only 1/6 H-D, and~2/6 M-D dogs; these

toxic effects at the lower doses were_more marked in the combination treated

T dogs, "indicating jncreased toxicity by the combination of quinapril with HCTZ.

Part II. - i - ns -in
- rin With the Combination Product CI-955 - Shgriggn

Park Toxicity Study 1365. -

Tésging Facility: Parke-Davfs,Pharmaceut1c§1 Research i

Co., Ann Arbor, MI. _ o -

- Study Number: RR-MEMO 764-00944; 2703/88 (Period Covered: 3/87 - 11/87).

“(quinaprilat) concentrations increased with increasing quinapril dose, but

Division/Warner-Lambert

At the 13 week testing period, post dose (2, 4, 8, and 24 hours) plasma CI-928

with great individual variation (see Table 1). Higher predose concentration

~ values were correlated with higher post dose concentrations.

TABLE 1 . -

: . Plasms C1=928 Coﬁclntrltfum(uolli) in Beagle Dogs
e - VFolIoﬂng Da_l_.ly Adainistration of C]1-9% for 13 weeks

" (Toxicology Study 1365)

— Daily Dose - Aninal Yesk 13
qender fretest  Week 6 —
(mg/xg) WNumber - _ Predoss 2 hr. A hr- 8hr 24 nr
- o 43.1 F 2491 * pql 0.95 0.44.
2492 0.008 0.31 0.67 —_
M 2503 ___ 0.000 0.22 0.45
2504 T pq) 0.12 0.11
2505 bg) 0.12 0.27
129.3 - F 2489 | pq 1.10 1.0
N 2501 bql 2.44 0.49
. ‘ 2502 bql 0.81 0.45 .
258.6 F 2486 bql 117 129
T M 2498 bal_. LM 3.58
- o 2499 bql 0.60 0.59

bql! = palow qulntiu_fiablo Hmit (<6.25 x 1077 yg/ml) -

g
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TASLE 3 T

- ) Plasma (1-926 Cancentrations (ug/m1) in Beagie Dogs
. Sacrificed Prior to Study Termination

"Daily Dose Animal Weak of Toat
(mg/hg) Gender Number Sacrifice Pratest  Week 6 Termination —
- - 4.1 Fo 29 6 0.019 - 3.36 . -
= 129.3 F. -2a88 8 bql 2.59 17.6
F 2400 6 bql S 7758 -
Mo 2500 ) bq! - 6.0¢ =
8.6 . - F 2485 2 _ bql - 2.0
2487 - bal - 7.50 —
Mo o2e97--. .3 b) - 712

- bgl = below-guantitatien limit (<6.25 x 10°3 ug/ml) -

e

- Tgsting Facility: Parke-Davis Research’ Institute Division of Harner-Lambert -
- Canada Inc. Hississausga Ontario. - )

~ Sheridan Park Study # 1424; RR- 250—01570 Report ‘Date December 1, 1989 —
- _£§I_Arii£l£¢ Cl- 955 (A 40/25 ratio of QuinaprillHCTZ) B
-Study Dates: Initiated 2/23/89; Completed 6/01/89. e =
| GLE_Eanliﬁnce GLP compliance attested. . - e T

Animals: Beagle Dogs. 10 groups, 3/sex/group, approximately 8 to 15 months of
age and_weighing-between 5.4 and 10.8 kg at start of study

'l"._l., ..

- — 1 Cl-955%-2 420 1252

Mode of Administration of Test Agent: Oral, in gelatin capsules. S -
QQSE LQVQISZ
fadle | - Compoat Adusatstratice
i - Cl-we Active Active -——
- kIt Dose B Coss C1-%08 - C1-510 ember of
Gromp  Trutemt | (ag/myday)  Maltiple sgfeg/day)  (mgiiqrday)  Antmals/Sex
r Caatrel 0 - 0 o 3
1 c1-5% n 6 - 5 3
- u  cws . 18 s 1.6 0 -3 -
T .s 5K ] 0 3 - —
- v c1-% .o 1.8 n S0 =)
B | cles1 19 iz 1.6 1 3
VIl ISl 1 5a 8. -5 3 -
- VL gleess-) M5 1.5n o 12.5 3
- ) S s Sx ] 10 3 " -
n b3 3

e - — e - . Came
- -
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: Animals were observed daily for signs of drug
toxicity and systemic effects. Ophthalmic examinations were done pretest,
week 6, and at termination. Detailed clinical examinations were performed at
weeks 4, 8, and 13. Blood pressures and ECGs were taken pretest/predose, and
2 hours post-dose at weeks 1, 6,.and 12. Body weights were determined at .
pretest, weekly and at sacrifice. Consumption of food and water was
determined daily. Clinical biochemical, Hematological, and urinalyses were
preformed pretest, during weeks 1, 6, and 12. Extra determinations were
performed on moribund animals as indicated. -

Interim sacrifice; Mo~ - B )
~ Mortality: No deaths.._ : : | o

r ' :— There were no significant differences in clinical
signs, food and water consumption, body weight changes, ophthalmic findings,
‘hematology, -eTectrocardiograms and heart rates: organ weights and gross - -
pathologies were unremarkable.- Significant decréases in group mean serum- -
potassium values were seen only in animals receiving 25 mg/kg HCTZ, and in
group mean serum chloride values during the first week in animals receiving 25
mg/kg HCTZ."Increased hypertrophy of the juxtagliomerular Apparatus was not
seen with 25 mg/kg HCTZ alone, and in only one of 6 dogs in the group —

_-._receiving 8.8 mg/kg of quinapril. Dog groups receiving 20 mg/kg of

quinapril, or any combination of 8. and 20 mg/kg of quinapril with HCTZ.:
exhibited at least 5/6 dogs with increased hypertrophy of the juxtaglomerular
apparatus, thus indicating that the addition of HCTZ potentiates an tncrease

unremarkable.

Plasm inapri - i ril -
LEl:5ZQl_CQﬂE2ﬂIIiI19n§_Jﬂ_MAl£_ﬂnﬁ_E£mﬁl2_B£AQlﬁ.DQﬂi.EQllQ!lﬂg_Qnﬁl
Administration of Quinapril Alone, Hydrochlorothjazide Alone, CI-955-)
inapril 1.6/H roth j .0 R =055 ]
0.8/Hydrochiorothiazide 1.0 Ratios). for Thirteen-Heeks,

Testing Facility: Parke-Davis Pharmaceutical Research Di@ﬁsion. Harner—tahﬁért
Company, Ann Arbor, MI. e _ :

§;gﬁ1fﬂgmhgr: Sheridan ParK No. 1424: RR-MEMO 764-01426, 2/16/90.
Test Articles: CI-906, CI-570, CI-928, CI-955-1, and CI-955-2.
~Sfudy Dates: Inftiated 02/16/89; Completed 1/08/90.

~" GLP Compliance: GLP compliance attested. ' -

Animals: - Beagte Dogs. 10 groups, 3/sex/group.

Mode of Administration of Test Agents or Placebos: In gelatin capsules.

ame -—

. of hypertrophy of the juxtagiomerular apparatus. Other-histopathologies.yere .
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- _'D-QS.LL&Y.EJ.S.L TABLE 1. Doses of Quinapril, HCTZ, Cl-955-1, and C1.955.2 Admintstered
o to Beagle Dogs for 13 Weeks: Sherigan Perk Toxicology
Study 142¢ ) '
Active Active ACtive
""". Dose Dose Dose Nusber
. _ Group  Treatmant Oose - . " HeTZ Ammais
(mg/kgjonyy  —I/MCTL Quinage . “Male/Female
(m3/kg/day)  (mq/kg/day} {mg/kg/day)
t Control ] -0 0 0 73
1t C1.570 25 — 28 0 25 k75 -
mr_ C1-508 1.8 1.8 1.6 0 N
v --£1-906 8.8 & 8 0 373
¥ C1-908 22 20 20 0 y3 -
- vl C1-955.1 2.8 2.6 1.8 1 b7 ] . —
il C1.958.1 11,8 b — 8 5 1 )
Vit €1-955-1 M8 = 2.8 20 12.8 33
Ix Cl.gss.; .8 18 8 -—10 373
- x C1.955.2 4 'H 20 .28 3y
 Buir dose 1s based on the factor of 1.1 for the comversion of quinapri) HCl
to the active woisty quinepri) pase . E
Q Quinapril
rv : -Qu1napr11.and"quinaprilat were assayed using a

validated gas chromatograpihic method with“electron capture detection and .. -
quantified using peak-height ratio method with CI-907 as internal standard.
The lower quantitation 1imit of quinapril and.quinaprilat was 5 ng/mil..

- 1imit of HCTZ was 25 ng/ml. N . - : _

r i ' Plasma concentrations of HCTZ, quinapril
-and-quinaprilat_in ng/mL. ' ' I .

Active Dose Sex Component Week 1 Heek 6— Week 1 -

Quinapril/HCTZ (hour) 0 2 0 2 0 2
0/25 mg/kg M HCTZ ND 3373 _ BLQ 3433 BLQ 3200
- F HCTZ -~ ND. " "768  BLQ 2936 BLQ 2826 )
1.6/1.0 M HCTZ  BLQ 121 B 7 _BLQ 79 -
o F HCTZ BLQ 305 B 79 B0 . 132 _
8.0/5.0 M HCTZ . BLQ 825  BLQ 509  ND 620 . -
| F HCTZ .. BLQ 844 BLO 516 N 13
20/12.5 . M HCT2 ND 2117  BLQ 1464, BLQ 1604 :
- F.HCTZ = ND 1714 - BLQ 1807 _ BLQ 1653 - -
8/10 M- HCTZ  BLQ 1240 BLQ - 931 BLQ 1237
. HCTZ BLO 15,0 BLQ 1330 BLQ - 940
120/25 M HCT2 BLQ _ 4683 BLQ 2260 BLQ —3855 .
‘- F~ - HCTZ BLO ~ 3823 BLQ 3510 BLQ 4520 - _
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1.6/-0- M  Quinapril BLQ #5.6 BLQ #6. _ BLQ #7.7
= F . BLQ 7.7 BLQ #8.0 BLQ #7.5
8/-0-— M Quinapril BLQ 3  BLQ 38 BLQ 30
Fo BLO 43, BLQ 32— BLO 26 ~-
20/-0-- M _Quinapril  BLQ 100 BLQ._ 100 BLQ 109
| F BLO 68 BLQ 101 - BLQ 188
1.6/1.0 M Quinapril  BLQ 10 BLQ B  BLQ 4 .
- F BLQ 16 BLQ 12 BQ 5
8.0/5.0 M. . Quinapril  BLQ 23 BLQ 44 ND . 23 o
o F BLQ 27 BLQ. 25 ND. 27
© -20125 © M Quinapril - BLQ 72 BLQ 42  BLQ 59
0 N CBLQ_ 131 BLQ™ 129 BLO © 116
" -8/10 M Quinapril BLQ 15 BLQ 23 BLQ- 29
F o BLO 24 BWQ 267" BLQ 29
. 20028 M Quinapril BLQ. 89 BLQ— 78 BLQ 62
F - BLQ 118 BLQ 109 BLQ 63
) - # = Greater than. - -
1.6/-0- M Quinaprilat BLQ - 128) 19.6 669  6:3 - 84]
o F -~BLQ 1183 18.1 718 34.6 -~ 1149
“§7=0-- M Quinaprilat BLQ 3460 91.1 4773  81.7 3997
- Fo  BLQ 4804 24.2 4735  31.3 6633 —
- 20/-0- M .Quinaprilat BLQ 21950 44.3 13533  36.9 21500
P BLQ 20433 128.6 20667 103.3 19413
— 1.6/10° M Quinaprilat BLQ 842 6.7 55¢  10.1 606
. s A - BLQ 1149 9.7 1360 6.2 1108
8.0/5.0 M Quinaprilat BLQ 6197 12.8 4910 13.0 5230 =
F __BLQ 5267 '36.4 - 4337 88.4 8540
20/12.5 M Quinaprilat BLQ 23067 49.7 1gel 52.0 12160
. : Fooo BLO 19667 79.2 21800 59.2 20567 . -
8710 M Quinaprilat BLQ 4550 18.5. 3724 12.3 6897
: BLQ 5927 20.6 6287 42.2 4930

20/25 -

Ouinaprilat

BLQ
BLQ

22767
22100

61.7 12430
125, 27800
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i

— In general, plasma concentrations increased with increasing dose for all .
tested constituents. Quinapril and HCTZ concentrations were below the 1imits
of quantification-in all predose samples collected. Quinaprilat, on the
other hand, was detectable in these samples and increased with increasing dose
tevels of quinapril. Astde from'a slightly lower male plasma ievel of HCTZ
after 6 weeks-on a combination of 20/12.5 mg/kg and after 6 and 12 weeks -on a
combination of 20/25 mg/kg of quinapril/HCTZ, there is not much difference

~between the plasma levels of HCTZ when combined with quinapril; however, both
doses in the combination were increased together and no conclusions can be
drawn regarding set doses of HCTZ with respect to increasing doses of
gquinapril. In males given 20 mg/kg -quinapril in combination with 0, 12.5, or

- 25 mg/kg-of HCTZ, there is a slight HCTZ treatment related decrease in the
plasma levels of quinaprilat after 6 and 12 weeks- on the program (underlined
in above table)._ _This decrease is- not seen in the-females, resulting, in -

=effect, that after 6 and 12 weeks on the drug, the females have about 2 X the
blood level that the males have; an observaticn that may be of -importance for

pregnancy-considerations. These observations differ slightly from the - -

—-conclussions of the sponsor who did not perceive in_the combinations any.sex .

"~ differences or any evidence of a pharmacoginetic drug-drug 1ntéract10n, R

CARCINOGENICITY STUDIES: ' T

Sponsor is not submitting carcinogenicity studies-because this product is a.
combination of approved drugs deemed non-carcinogenic, although statistical-

. findings of increased incidence of .mesenteric lymph node hemangiomas and
skin/subcutaneous lipomas in rats at the highest dose of onl¥ 100 mg/kg of - ‘
Quinapril is mentioned in the Quinapril labeling. Sponsor 1§ presuming that
an increase in effectiveness by this combination wil} not potentiate or create
-possible carcinogenic effects, but no-data is available for evaluation.

COMPARATIVE TOXICITY STUDY IN FEMALE RABBITS. - Sponsor hasfnot"p;ovided a
study to compare the toxfcity of the Quinapril/HCTZ_compound with a 2 week
Quinapril rabbit study; therefore, no comparative evaluation can be made.

REPRODUCTION AND TERATOLOGY: _ .

Segment I: No Segment I drug-in-combination studies have been provided by the

sponsor; therefore, no comparative evaluation between Quirapril and Q/HCTZ can
be made. .In the Quinapril alone rat study, with only 0, 10, 50 and 100 mg/kg

dosing, there were 5 treatment related (cause unknown) deaths. These deaths

occurred at 100 mg/kg (1412 male and 2/24 female deaths), at 50-(1/24 F), and

at 10 mg/kg (1/24 F), indicating a materno toxicity of Quinaprii. A segment

I'study for the combination is to be recommended. _

Exploratory Oral Dose Range Finding Study in Pregnant Rats With CI-955, -

" Jesting Facility: Parke-Davis_Pharmaceutical Research Division, Warner-Lambert
Company, Ann Arbor, MI. = _ - . N

Study # 1447; RR-745-01578; Report Date March 02, 1990.- = —
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Test Articles: CI-955 (A 40/25 ratio of Quinapril/HCTZ). _
Studyv Dates: Initiated, 10/09/89, Completed 11/02/89. - ) <

GLP Compliance: GLP combliance attested.

Animals: S-D CD female rats, 6 groups, 5/group, approximately 12.weeks old,
‘average weight 249 grams (range 346 to 433 gm), were inseminated (1/1) by-
untreated male rats at least 14 weeks of age and weighing 394 grams.

Mode of Administration of Test Agent: Oral, via gavage. - o -

Dose Levels: Quinapril was administefad via gavage, once dafly, days. 6 thru
15 of pregnancy to pregnant females.,as_follows:

!

Groups of five sperm-positive females were administeféd tgaﬂ_y“doses"?f .
0 (venicle) or CI1-955 as designated below, X = - -

TABLE 1. Group and Animal ldentification _ - =

. Mo, of . C1.958 CL-906 Ci1-570 ~  Anima) : o
Brove " omates Treatoent (mafeg)  (mo/eg}  (mg/kg) temoers _
1 5 Venicte 0 0 0 42149342793 . S
2 [ ci-955 8.t 1.61 4.5 427%4-427%8 . -
3 -8 Cl1-9%5 el 18,3 .22 9.08 42759.42763
« 3 C1-95% LIS I 5% S Y TN T 42764.42768
_— ] L] Cl.958 243.8 108.33 ° 135,42 are9.47i1)
8 5 C1.9%4. ~  am1% 216.67 270.83 4177442778

__ OBSERVATIONS/MEASUREMENTS:

Materna) toxfcity was assessed by effects on appearance (chintea)
cbservations), body weight, food consumption, gross necropsy findings,
= ' e and reproductive outcome (e.g., abortionstota) resorption). Develop-

_ mental toxfcity was assessed by effects on embryo/fetal survival L

.(pre/postimplantation loss and survival at term), body weight, sex )
'd1str1but|un. &nd external né)fpmatians or variations. Malformations .- )

- are defined as developmenta! deviations which “(1) arg gross structural - T
changes, (2) may ba 1»:0»;?;1513 with 1ife, and (3) are generally rare .
in occurrence. Varistions are structurs) alterations which occur - _
infrequently but more often than malformations, and have no significant —
biological effect en body conformity, function, or general well-being.

. Mortality: No deaths. o | _ , SRR -

Drug Associated Findings: Five animals had hair loss during the study; one_
given 487.5 mg/kg, two, 243.8, one, 16.3 mg/kg, and one vehicle control. .No
* other :linical signs were observed. Maximum weight decrement of maternal-
- body weight (9%) with respect to controls was seen in.the group receiving
243.8 mg/kg. - (Table T -1 :
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t:pl_:uury Oral-Dese Range Finding Study in Pregnest Raty with CI-958

8l Teble T-1. Maternal Body Weight
- Trestamnt + N o - -
Goss e o8 16.3 0 . Wy )
(wg/tg) 3
) w0t 212 -0 .8 3802 P
.4 2.2 27,5 8.1 0l a
] Me o W JI M2 5 M2 L Mal] me L7
.7 0.9 .1 I N P 1
1 M g ez 2yme Lm0z S Tao-iidpes=l2 — -
. a7 o T 9.9 oy .8 :
18 .22 e 1p5nee  9ima i mal) 2 meliS
Sl T Y ey R R e ma I PR
N TN e v e W -
1 T W -~ wms " 00,0 .2 W 300.2
— 2.8 £10.7 218.2 220 s13.7 .9

Induced suppression of total fo
Small thyroids were re
““incidence of 0, 40%, 0, 20%, 60
-highest dose; respectively.
_ or control animals delivered e
numbers of corpora lutea,
. fetuses—were comparable across groups.  Pre-
variable across groups and no treatment or dos
- Developmental toxicity (reduced mean fetal wef
doses.. .. According to the sponsor, the maximum
243.8 mg/kg.

implantation sites,

4 values represent eeen 2 SE (grems) -
" "Five pregnant snimals per group

56 1204 158

%, and 60%, respectively,
All animals were pregnant.
arly-or had total Titter res
and 1ive, dead, or resorbed :
and Postimplantation losses were
e relationships were apparent.
ghts) also occurred at these

tolerated dose in this stud

130y iyl

i

groups at an
for control through ..
'None of the treated
orption.

Mean

Exploratory Oral Dose Range Finding Study in Pregnant Rats with' C1-955

od intake (less than-11) was most severe at 8.1
ported in-the treated animal

Pottmplantation loss {5)*

8.5, " —— TABLE T-5. Reproductive and Litter Data B
(Page 1 of 2) : - _
Trestment - Yehicly C1-98%

Oatiy Dose (mg/kg) 0 8.1 16.3 1.1 243.8 487.%
Katerna! Parsmelers - . .
NuaDer gravid L) H H § § H
MuEDEr nongravid — 0 L] ] 0 °0 - 0
Number died 0 0 0 0 /] -0
Busber sacrificed-befors tarm 0 [} ] 0 1) 0
kusOtr delivered eariy 0 0 0 0 0 ]
RumoET ¢reminec ot Lerw sacrifice (Day 21) 5 H —5 H 5 H

T MumtitT with resorptioas anly 0 [} o 0 0 [}
Mumber with viable |itters 5 5 §° ] S 5—
Corpors lutes 15.2¢0.9% 15.420.9 17.2¢1.0 17.421.2 10.0t1.6 174111
laplantations — 14.420.7 14.0:0.8 16.410.8 16.2t).2 14.012.% 15,8209
tive fetuses® - 12.0t0.8 14.030:8 15.810.9 14.410.9 13.412.9 14.421.0
Dead Fetuses .0 0 0 — -~ ] o 4
Resorptions .- - T 1.420.2 0.810.6 0.620.4 1.820.0 0.610.2 1.420.2
Litter yized-C o 11.0:0.8 14.010.% 15.810.9 16.420.9 13.422.9 “14.451.0
Preimplantation loss g3)¢ 5.022.2 | 2218 4.312.0 6.912.4 @25 TORERF  B.520.)

- 10.012.0 " a4.913.4 T A28 18.484.)

LR .19

L mean 1 Standard Cevor quhers wolticadly)
Excludes litters with tots) resorptions

C Litver size « live plus desd Tetuses
Preimptantation losy » Houmver of corpora lutes -

* Postimplentation loss = | (aumber of implant sites -

iaplant lil;lM. I]lul I 100-

vigble fetuses)/implant sites] 2 100

y was
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- . Exploratory Ora) Dose Range Fiading Study in Pregrant Rats with Cl.95s-

8.5, TABLE T-5. Reproductive and Litter Data
) - {Page 2 of 2)

- Traataent vehicte CI.358 y
Daily Dose {my/kg) T 0 a.1 16.) 8.3 24).8 487.%

- Fetal Parsmsters

Nean fetal wergnt (g) ' .

B Males {live) ~'5.420,2 $.110.1 S.110.2 $.010.2 4.910.2 4.810.1
Females (live) - 5.120.2 4.920.1 4.8:0.2 TR 4,420, ¢ 4.410.1
Sex ratio (3)
. Males (live) - 42,418.) 30154 49.221.% §2.315.) $8.624.) 0,515, ¢4
- . Femaltes {Vive) 57.626.1 52.625.4 T 80,7218 €7.115.1 s o 2 0 ) 5%.515.4
T Survival of feluses 4t term (l)' 100 100 100 100 ' 100 100
Malformec fetuses/Titters ) 0 - n9 0 o 0 .6 "
- Variatons = - -
Stuntea (weight 4 g) EN Y Con -- 1N 1 2/ m
Focal hematoms a2 5/ N 573 16/) LRTL
) f Survival at terw's {live ot Germ sacrifice/(live + dead)| 1 100
¥ Fetus 42156-8: one facial-papidla absent, agnathia, ®icrostomis, aglossis, one mare present
D mamer of feruses/mmber of Vitter affesteg .
- Teratology - - : .
Testing F : Parke-Davis Pharmaceutical Research Division of Warner

“--. Lambert Co., Ann Arbor, MI.-

<= Number: 1468; Research Report RR-745-01647; 10/18/90. Test Article: . :
. CI-955, Lot CL045026, 2 powder blend ratio of 1.6 mg CI-906/1.0 mg CI-570. : L

Study Dates: Initiated 01/01/90); completed 02/01/90. ~

GLP Compliance: GLP compliance attested. _ _

Animals: S-D, :CD-BR, sexually mature female rats;_7 .groups,
= 20/group, weighipg an average of 254 grams (range 208 to 314 gm), were
o inseminated (1/1 ratio) by untreated 3 month old male-rats weighing 372 grams
= (range 208 to 314 gm) at start of study.

C Mode of Administration of Test Agent: via Gavage-tn 0.5% methyl. cellulose.

" _ . Dose Levels: C1-906/CI~570 (= CI-955) at doses of 0/0 (UTC), 0/0 (VC), 5/3.1
- (= B.1), 50/31.3 (= 81.3), 150/93.8 (= 243.8), 0/93.8, and 150/0 mg/kg/day, . -
- gestation days 6 thru 15. Selected on the basis of an exploratory oral dose - -
_range-finding study in pregnant rats in which there were no deaths or- _-
““significant clinical signs occurring during the study. The high dose was
o expected to cause some degree of maternal toxicity (reduced body weight-gain
- 7. and food intake. ' The low dose was estimated to be a no adverse effect dose
and the mid-dose an intermediate between them. - T
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Maternal c!inical .cbservations, body weight, and food consumption wers.
monitored throughout the study. On gestation Day 21, cesarsan sectiens
- . were performed and the number of corpora dutea, impilantation sites,
: early end late resorptions, and live and dsad fetuses were recorded.
R Live term fetuses were sexed, weighed, and examined for external,
T " visceral, and skeletal variations and malformations. Reproductive and
developmental parameters, including the -incidence of -maiformations ang
variations, were compared betwsen treated and the vehicle control
groups. .

N ) Maternal toxicity was assessed by effects on clinical cbservations,
: T o— body weight, food consymption, groés necropsy findings, amd ™ B

reproductive oytcome (e.9., total resorption). Developmental toxicity ' .oz

was assessed by effects on embryo/fetal survival (pre/postimplantation

loss and survival at term), body. weight, sex distribution, and
_ structural malformations and variations. External, visceral, and -
- ) skeletal findings wen‘jugggd te be either ﬂfomations or variations. _ 3
Malformaticns are defined as developmental deviations which 1) 'are _ . -- -
gross structural changes, 2) may be incompatible with ife, and 3) are o
generally rare in occurrence. Variations are structural alterstions § . )
which accur infrequg_gtly but more often than maiformations, and have ng -
significant biological effect on body 'conformatﬂ;l'a. funciion. or- - '
general well-being. An tncrease in the incidence of malformed
of fspring, - indicative of teratogenicity, s characterized by an
i : fncrease 1n all of the fallowing: 1) percent malformed offspring per o

' " Htter, 2) number and percent-of 14tters with malformed offspring, and ' ST

3) number of offspring or litters with a particular malformation that N '
appears to increase with dose. A dose-related_increase in the ) L
ircidence of variations .was considered an indication of devel‘or.iunul
- toxicity. - =

fh ..
1

Interim sacrifice:  No.
Mortality: Four dams died. ~ One, day 11, given 150 mg/kg Quinapril, probably , —
- d gavaging error. Three (CI-955), on day 18, one dam given 8.1 (Q, 5) mg/kg
(no clinical signs, but with maloccluston), and 2 given 243.8 (Q, 150) mg/kg
(which exhibited weight loss and reduced food intake). o '
Drug A ; :  Reduced fecal Gutput was seen in a few CI1-955 T
- treated animals, but no drug related clinical signs were observed. Maternal
toxicity. was evidenced as reduced body-weight-gain during the dosing period
(days 6-15), with the greatest reduction in dams given 81.3 and 243.8 mg/kg;
. however, post dosing compensation recovery removed significant differences.
- Gestational period daily food intake was reduced significant!v in treated -
- groups, except for the H-D quinapri) (.ot dose related). Litter and fetal -
parameters were unaffected, and fetal examination revealed no drug-related -
= external_abnormalities. No gross visceral-or skeletal abnormalities were '
observed (Tables T-7 to 10); however, there was an increased incidence of - —
kidney palvis dilation notations in al) groups of HCTZ treated pups. o -
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TABLE T-7. - Reproductive and Litter Datat

9.7, . _
Troataunt Yetrestyg Yehicly Si-943 “-!J’g . ﬂ'ﬂ—
Dose (my/ig) . 0 5.1 81.) 743.4 1.0 15¢
Seterm) Parpmeters e
Neted - i b n 20 E 0 n .
Nomgrevid 0 [ 1 L} b} 9 1
Proymancy rate (1) 100 100 - ” 100 ” 100 "
Pregaant animals at term 20 0 H 20 1$ 0 12
¥ith resarption only 0 ] [] [ 0 [ []
With vianle Viteers o] .20 1 ] 0 15 20 u
Corpora lutea 15.820.5  15.330.% 18.210.5 18,3108 15.220.4 15.420.5 141706
[mtant gites 15.020.8 14,2:0.7  1a.940.5 15.310.9 14.820,% 13,4600 14.900.6
Live fetuses 14.320.6 13.320.7 14.120.5  34.300.8 12,8506 32.200.8 14.120.7
Deas Fetusm ) -] 0 0 0 ¢ 0 -]
fesorpttons 0.920.2 0.9s0.2 0.800.2  1.020.2 9.950.3 TT0.6t0.1  0.920.3.
Litter gz 14.320.6 13,310.7 14,1208 34.200.8 13.929.86  1).200.4 4.120.7
Pretmoisntat fon .
loss® (%) $.722.3  n.ag3.2 1.820.4  6.421.9 5.922.0 12,2343 L.l
Post tap lantation -
tossd (1 4] A.721.4 7.021.8 S.21.5  7.021.5 6.421.% 6.522.5  4.002.0
fats) Parsmet .
Jurvivel at tem® (5) o9 too too 100 100 100 1o
I sale fatuser 47.903.1 Slotd.1  856.1e3.3 Sl.re2e 91,111, 43.123.7 413228
5 fomale fotuses $2.141.1 40,44, €.923.) w@.32.9 4.323.1  $4.933.7 $6.722.8
Feta) body weignt i9) - .
asles ’ 5.080.1  $.240.1— 4.910.1 428020 4.830.1v $.120.1  §.0¢0.1
fonsles 4.80.1  5.010,% 4,750.1° a.820.2 4.420.1*  4.190,1 4,080,
$Mean & 5L, (whin awolicante) .
Litter size « Vive plus oese fetyses - " -

* Survivel ot tem w (1ve at term wacriricyy(

fretmlamtation legy-» (Immoer of torpors lytes - fmiant tites|/c
Postiisiantation loss « {loumser of mplant s1tes - vianle faty
I Hes » geao)) 1 1
* Significently d1fferent from vantcls control at P «0.0224 by

orpors lutea) £ 100

trend test. two-talled

M Vrormat jong -

Waer of fetuses/mmoer

Study 1_4&5: Ora) Teratology Study tn Rats with c'i-'iss
9.4. TABLE T-8. Externa) and Visceratl Findings -1n Offspring
Treatment Untreacsy vemicie 415 €1-570 ¢f.

. Dose (my/eq) - [ L _ 013 3 i 1%
Fitusen exmings 208 - 203 208 2 tid)
Litters examineg : 20 0 ) ] 13 n._n
Malfcraey fcu_imllltnr: 2 ) 11 0 11 wn 171

of Hitters offectag
Eys - atcrophtnalals YL - - - - .
Ear . ectopic _ =t - T . - .
Rost - atrests of nargy 1 - - - - - -
Jar . microgmatnia e . - -~ 172 LY s LI
) - agnathia 1 . - - e . -
Houth - sstomiy e - . - - . -
YIbr1YSa) Pad - welformeg 1n4 - - - - - -
Heart - interventricylar septal defect .. - .. an - tnt ..
Seleen - agenesis . - - . - - 1° ..
Tertis - oecreased size mn - P ) - - - -
Yessel - interrepted sortic are - - . - - me  an
Veriptiony _ '
Tsﬁ?.Tmfa.m 9768 ¢ ¥ oan oosm wstoun
Nemitoms - gwiermgt 18/8 ELL; ) e  unr o 16/ 19210
T—Ee - wpesrs l-rﬂu't:_ - - . . - n -
dena - genersi - - - 11 - - -
Weed - dowr thapes - - - - oo
Factal papilte - abgent - - - - - | ¥ S—
T Foreimb o Flutg.rilieg st .
betwmen gigtts 0 - - - - 1A - e
- Heart - wlashapen - - . - LR 7 L,
= #tscolorey U T; LN - .- - - - e
= slight et Sleod/pertcaratm .. 1 il . - - - .
Vessel(e) - maliposinton - 17 . . 12 - 1
Saat) Intestings - ainshapem 741 - - . - - .
Solesn/pencrins --pigog clot batween .. - . - - - in
Liver .. giscolored - 12 11~ e - - 11
- Tobuisted lone . - = W e oo L
Soleen -« digeoiorny - - .- - - - 111
‘limy_“- Gllated pelviy 11 11 e L 72 ] it S/ in
= with reduced papillg mnm - - 11 uy . .
Ureter ~. ditated 30711 nm ° o By N2
.. - convs luted - - e we - n - -
Adrensl - discotorsy 1/1 - - - - e 141
3 petus 3837
fetus 43421-9
€ forus adbalg -
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Malformytiens .
Skull Bone(s) - ma)formed ! - - - B V5 L O
, - fused 1114 - - - nd g
o - ayenesis 11 - - - - - - -
Vertiorae - malformes — 2724 - - - wn L
. - fulee 11 - - -- e .
- agenesis . -- .- - 177 . - -
. - one less pretacral .- .u - - 21 an
/in(s) - brancred . . . - - 17) LN
- fuses - - - -- nt L
- agenesis - - - T e V2L VO LY —
Sternedran - fuseq - - ——— e .. 172 LI,
Vartations -
Sukull one(s) - maipositioned 11 - e Tae . - -
—=-txtra ossification site 1/1 - - n - - 17 2

- immature form

Numbar of fetuses/lamoer of

as4 - Wl /%

Titters affected

e Ut 22

. "Page 50 -
9.9. TABLE T-9. Skeletal Findings in Offspring _
Treataent Untrested venicle Cl.9s% €1-570 £1.508
-Dose (mg/kg) - 4 8.1 81.1 241.8 918 150
Fetuses examined 196 84 - 178 19% 145 182 173
Litters examined 20 20 18 20 18 20 18
Maiforwed fetuses/)ittars 22 0 o 0 42 4/1 22

- ynossified 22/8 1178 11— 6/3 S T4 B
Vartebrae- - sisshapen centra, - 32 272 8/5 1/1 32 54
- - combbell shaped centra /1 5/4 iz 272 n n  an
= *xtrs prasacral _ ¥ S - —— - 11 - 2
- tmmature fom -2/1- N - §/1 372 1/1 1/1
- centra bifid N . 1. 33 172 21 /2
- unossified 27 7 zam 21/14  s4/17 49714 3413 28412 '_'
Palvic-girdie - immaturs form - - - N A - -
Ribt_ - - short 13th &/¢ Y - I 10/4 10/4 574 “le °
+ bant - /2 - T = " e - -
. - axtrs wal)-formed Jumbar i . . - - - in
- axtra rudisentary lymbar 2/2 /1 32 -—313 171 272 -5/4 -
- extra cervical - 711 M- e - - -
- extrs rydimentary cervical 371 T/4 2 5/3 8/3 n 1”1
Sternum - foca) fusion - - -~ e - - 1N
- - asymmatric form 2 - -- - - 272 -
- wisaligned .- - - -- N T am
0199t - wizalignee | e 1/t - -- - e ew

® Fetus 4355Y.7
b retus 43641-6
 Fetys 43881.2

fetus 438219
€ Fetus 435248

1 Treatment ‘lntrested vemrcls £1.95% €l1.570 Ci-306
Dose (mg/kg) . - 0 3.1 813 243.8 931.8 150
- . Fatuses exawineg 196 184 . 118 s s 182 17
- Litters umwne n n B 15 - 20 Tie
- . Rawner assifien/11tterd T
Carvical centrs - L I N S s T g 31
- 0.4 00 20.2 0.3 #0.) 0.4 0.3
Sterneoras 59 60 59 wp se 59 g i
20.03 0.0 0.0 0.0 £0.08 £0.10 0.02
Proximal onalanges o
- foreltmos . . 48 5.1 a1 5.0 N | 44 5.1
T 20.4 0.4 0.4, 0.4 0.4 -4 0.4
“- nindlinog 0.8 1.2 - 0.8 0.8 e 1.0 0.8
20,3 20.4 0.2 20,2 0.3 0.2 .2
Netacarpeiy . ] . T
« forelinbs 8.0 . &0 8.0 s 8.0 7.9 8.0
- 0.0 -20.02 209 - 20.03 2.0 0,10 0.02 -
= "« Mndlisby X 9.3 . 99 9.0 8.0 9.1 a9
- 0.2 0.1 0.1 0.1 0.2 £0.2 0.2

9.10. ‘TABLE T-10.” Skeletal Ossiftcation Parameters in Offspring

* Significantly aifferent. from venicle cantrel at p <0,0204 for trend fost, two-tailed
s e <.
.- Mean 2 SE .
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T n : Parke-Davis-Pharmaceutical Research Division of Harner

Lambert Co., Ann Arbor, MI. : _ - .

Study Number: 1465; Report No. RR-745-01424, 07/31/90. “Test:Articie: CI-955
Lot CL 045026, a powder blend ratio of 1.6 mg CI-906/1.0 mg CI-570 (CI-906/PD
109,452-2; CI-570/PD 035599). . ) e

tudy Dates: Initiated 11/21/89);: compieted 02/02/90. —

P liance: ' GLP compliance attested. T
Animals: Artificially ¥nseminated New Zealand white female 29 week old-
rabbits weighing an average of 3.8 kg (3.4 - 4.4 kg). . L

Mode of Administration of'ngz_Aggnxi Via Gavage'1nm0.51_methy1“Eeliulose -
administered at a volume of 1 mL/kg. - - :

Dose Levels; CI-QSS was administered on da}s 6 to 18 of prégnancy to pregnant-.
females, 5/dose level, at doses of 0.16, 1.63, and 2.44 mg/kg/day (0.1, 1.0,

-and 1.5 mg/kg quinapril content). ™ The dams were sacrificed on Day 21 of

gestation and maternal and fetal parameters were evaluated. _— .

rvations/ : Al females were observed daily during treatment

for signs of drug induced toxicity and systemic effects. Clinical

observations were recorded. Body weights were recorded pretest. and on
gestation days 0,.6, 9, 12, 15, 18, 24, and 30. Individual food consumptions
were recorded at 3-day intervals. Animals with food spillage were excluded
from calculations. Gross necropsies were performed on att—animals that died
or were euthanatized during the study. _No tissues were processed for

histological exahination. Animals were euthanized on day 30 of gestation and —

the number of live and dead or resorbing fetuses and number of corpora lutea
and implant sites were recorded... Fetuses were sexed, weighed, externally -_
examined, and dissected for visceral abnormalities. - T e -

‘Interim sacrifice: No. - o -

1Mgrtaljty; Three animals died and four abofted:;deaths occurfing on gestation

days 22°or 26. Two died and one aborted when given 1.63 (1.0 Q) mg/kg (M-D)
and one died and three aborted when given 2.44 (1.5 Q) mg/kg (H-D). The M-D
doe that died exhibited total resorption. )

Drug Associated Findings: Feces were absent or reduced in 1, 1,3, and 6
animals with control, L-, M-, or H-D groups, respectively. During the 12 day

treatment period, treated does-lost weight in a dose related manner, with the:

H-D group losing-10%, but compensatory post-treatment adjustment occurred in

~all treatment groups. .For the entire gestation period, body weight gains

were comparable for most.groups, but the H-D group lost 6% of it's starting
wetght.  Total food intake was reduced by treatment in a non-dose related
manner. A maximum tolerated dose in this_study was estimated to_be between

70.16 and 1.63 mg/kg.—
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- There were no adverse effects on fetal body weight or sex ratio at term in the

Died (D), Aborted (A)/ No. Quinapril content of doses, mg/kg: -

Study. ‘ . 0.05 0.1 0.5 1.0 15

1. Quingpril S 1A (D)/14_ 30, 1A/13 20112-

2: Quingpril/HCTZ L -0-/4  Not done. 20, 1A/5 " 1D, 3A74
' Equivalent to 1+--{X 3) N2 ) 60, 3A/15 3D, 9A/12

3. Quingpril/HCTZ _.  -0-/15  -0-118  1A/1B—.  Not done Not done

o Quinqpril_gomparison - 1A/19 -- . -

survivors of the CI-955 treated groups and no malformations or variations were
observed, but there was only one surviving litter in the R-D group, and only 2
surviving Titters in the M-D group. The combination appears to.he more toxic
in study comparisons ‘than Quinapril alone, but missing values and low numbers
prevent defintition of differences. It Is possible that this is only a high
dose effect which does not extend into. lower doses. Comparisggs as follows:

Exploratory Oral Dose Range Finding Study In -Pregnant Rabbits
= . with CI-9_55

8.7. Table T-7. Reproductive and Litter Data® o . -
- Treatment . - Yenicle C1-955
e Jose (mg/ag) - 0 —- 0.16 " 1,83 .44
' Maternal Parametery ) - .
""" B Mmoer gravig 4 ] ] -4 -
.. Mumber nongravid 1 1 ] 1 -
rumber gied 0 (] 2 1
mmber sacrificed before tewm - .0 0 0 ] -
e Mumber delivered sarly.. 0 0 0 1}
Number asorted 0 0 -1 L]
Number exemined at terw sacrifica (Day 30) 5 § — : 4
MaDer with rescrptions only : ] 0 1° o
T = mumber with viaple Hiters 4 4 2 1 -
Carpora lutea 9.310.7 11.0t0.4  13.082.0 12.0 —
ImpTantations 4.321.1 6.521.9 gs.01d.0 9.0 .
T Live fetuses 4.381.1 6.0t1.8 Q0120 s -
Deag fetusus 0 [+] 0 0
Resorptions 0 0.540.3  1.0%1.0 .0 _
Litter sizeSe¢ 43111 8.0t 8.032.0 6.0
. Pretmolantation loss (5)? 55.429.8  40.8217.6 3272127 2.0
. Postimplantation losy (%) 0. 6.3£3.7  p.as3 0.3 -
Fetat Perame - o
Wean fetal weignt {g) —— )
: - Males {live) §5.925.3 a8.33.)  s8_res.7 §7.1
- Females (Vive). 55.622.0 52.628.1  53.828.1 51.9
Sex ratio (%) T ) . - -
Meles (1tve) 3.2011.  30.824.2 4821383 8.7
© Fales (1ive) — 86.8211.3  61.3214.2 $1.7118.3 1.3
Survival of fetuses at term (£)9 100 100 .. 100 100
a)foreed fetuses - 0 0

% Nean £ Standard Error (where wplicavie)
Antas} (4374) atea: exciuceq from ealculaticas
S LItter- 3120 = Mve plus cesd fetuses - -
Cxclues 1ittars with tote? resorptions - -
¥ Preiupientation losy « {(numoer of cortors lutes - fmolant sites)/corpors lutes| X 100 —
' Postimplantation loss o [(numper of fsplant sites - vianly fetuses)/inplant sites X 100 _
9.Survival at term = {Vive at term SacPIfiCH/{13ve + ceed)| X 100 .
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— - Alizarin Red S, and examined for skeletal defects.
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I : -Parke-Davis Pharmaceutical Research Division of Warner
Lambert Co., Ann Arbor, MI. ) -

study Number: 1495; Repori No. RR-745-01671, 11/08/90. Test Article: CI-955
Lot CL 045026, a powder blend ratio of 1.6 mg CI-906/1.0 mg CI-570_(CI-906/PD
109,452-2; CI-570/PD 035599). :

Study Dates: Initiated 02/26/89); complieted 04/05/90. T

P Comp! * GLP compliance attested. ” . — -

Animé];; Artifibially tnseminated New Zealand white female 24 week old
rabbits weighing an average of 3.6 kg (3.2 -~ 4.2 kg). __ -

Mode of Administ?&t1on of Test Agent: Via Gavage in djgi_methyl cellulose -
administered at a volume of 1 mL/kg. . o .

Dose Levels: Criteria of dose selection were based upon the range.finding

study (above) in which mortality and abortions occurred in both the M- and H-D. -

groups. The H-D was chosen to be 0.81 gm/kg with lower doses of 0.16-and

- 0.08 mg/kg to evaluate the -response. : -
CI-955 was administered on gestation days 6 to 18 to pregnant females, 20/dose
level, at doses of UTC (0), VC (0), 0.08, 0.16, and 0.8 mg/kg/day. (0, 0.05, -

0.1, and 0.5 mg/kg quinapril content; all -3 test dose levels less than the 0.8

mg/kg recommended maximum human clinical dose). In addition, H-D equivalent

- groups with quinapril alone (0.5mg/kg) and HCTZ alone (0.31 mg/kg) were added

for comparison. Dams were sacrificed on Day 21 of gestation and maternal and
fetal parameters were evaluated. —_— .

servations/M r A1l females were observed daily during treatment

for signs of drug induced toxicity and systemic effects.” Clinfcal

observations were recorded. Body weights were recorded pretest and on

gestation days 0, 6, 9, 12, 15, 18, 24, and 30. Individual food consumptions

were recorded at 3-day intervaals. Animals with food spillage were excéluded

from calculations. Gross.necropsies were performed on -all animals that died

or were euthanatized during the study. Selected tissues from Fy fetuses
-were processedfor histological examination. Animals were euthanized on .day
. 30 of gestation and the number of live and dead or resorbing fetuses and

number of corpora lutea and implant sites were recorded. . -Fetuses were sexed; -
_._weighed, externally examined (inc1tding palaté), and dissected for visceral

abnormalities. They were then evicerated, skinned, cleared, stained with

nterim ifice: Wo. ' : . T

. Mortality: None-of the Treated or control animals died dﬁr1ng the study, but

there were-two abortions in groups roceiving H-D quinapril (0.3 mg/kg), one

- with quinapril alone (CI-906) and one with the CI-955 combination.

——
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: Body-weight (B-W) changes were minimal during. the

study. The group mean body-weights were quite similar at the beginning
the experiment, the difference between the lowest and highest group mean
value being tess-than 2%. ‘At no time during the 12 day treatment period did
the group mean-8-W variation between treated groups and control groups exceed

4%, but the lowest mean B-W v

of
B-HW

alues were in the CI-955 H-D (0.5 mg/kg) group.

Post treatment compensatory B-W adjustment occurred in all treatment groups,

“the variation between the group BW means at 30 day sacrifice being less than

1.5 %, but at this time the highest mean B-Hs were in the M- and H-D CI-955

treatment groups.

Total food intake was not significantly changed by

treatment. The abortions occurred in the groups receiving 0.5 mg/kg -
Quinapril, one group with and one without HCTZ; otherwise, there were no

adverse effects on fetal bod

y weight, sex ratio, or survival at term in these

very low dose-CI-955 treated groups. Malformations and variations were not
dose related. _See tables T-7 to T-10.
i " Study 1495: Oral Teratology Study in Rabbits With-€1-955 — .
9.7. TABLE T-7. Reproduction and Litter Data* ~ -
Treatient Untraated Vehicle —- CI1-05% CI-570 C1-908
Dose (mg/kg) - ) 0 0.08 _ 0.18 081 ——- 0,3] 0.5
Insaminated 0 L0 20 - 20 0 20
mongravid 1 0 5 2 2 3 — 1
Pregnancy Rats—(X) es 100 5 90 0 as 95
Abortad - -~ - e - 1 - |
With resorptions anty - _3. -~ - -- ) .
WIth viable itters 19 19-__ 1 18 17 17 12
Corpora lutea 11.0+0.5 __10.4 £ 0.8 - 852 0.8 11.72 0.7 10.810.6 10.2: 0.7 10.2 ¢ 0.8
Isplant sites 7.3t 0.8 7.0:05% 5.710.7 7.2 0.86° 8.4:0.7 7007 7.0¢0.8
T Live fetuses® 6.6 0.7 69205 %107 88206 8.1:0.8 7.6 0.7 6.7.¢ 0.8
Dead fetuses 0.1 0.1 ] -o T 0 0. 0 0
Resarptions 0.6 ¢£0.3 0.420.2 - 8201 | 06202 0.0, S0.2 1001 0.3204
Litter s124° . 6.720.7 692058 $.520.7 6.8206 0.1-40.6 - 7.570.7 6.7 £ 0.8
Preisplanatien toss? (%) 23269 25.8 & 5.4 W21 B.1256 202154 21,4262 -20.7285
Postimplantation 1oss® {%) 7.2213.2 11.2 2 5.4 2.7t 1.5 1.922.7 1sz1.8 2.511.7 55229
fatal Paramsters
Survival at tern' (1) $.7¢1. 100 100 " 100 100 100 100
Male fetuses (3) RN 562 4 912 825 85128 $1¢5 616
Femals fetusas (3) 628 4“4 ) Rils N | - 8218 485123 915 “uss
Fetal body weignt (g) - o .
. Males TC £3.512 2.0 $3.141.2 706 1.7 87110 49811 8. 5217 s19s20
. _Famales 528214 "S1.0:0.9 59128 8181218 49.621.9 $6.3$+20 Si.042.1

; Mean ¢ S.E. whars applicable

Total resorptions axcluded from calculations . e
S Litter $120 v live plus dead fetuyses {total resorption axcluded) : _ :
¢ Pratsplantatton logs = {[rumbar of corpora lutes - teplant s1te1)/corpors lutes) x 100 e
: Postimplantation loss « ([number of Hplant £1tes - viable fetuses }/1eplant sites) x 100

Survival at term = (live at tarn sacrifice/{1ive + dead)) x 100

;
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Orat Teratology Study in Raobits with Ci-ss5

. © M histalogic eorrelate

" . 9.8. TABLE 7-8. External and Visceral Findings in 0ffspring _ :
. . Treateent Untreatsd  venicls CI-958 " CIS370 B1-906
Dose {mg/kg) - 0 0.08 0.16 0.m 0.3 . 0.5 - —_
— Fetuses exanineg 127 [EF] 82 122 138 129 ;120
Litters examined .19 19 “15 18 12 17 18
Malformea 1943 - W1 0 11 0 17 S
fotuses/}ittars o :
- : rof f 1 o
Spina pifice 171 - - - .. - 11 _ .
- Nose - salformed - - R e T L. - - - -
Jaws - micrognatniy - . R V1 LA ) - - — .
- Limds - talipes - - - - am 14 - — _
- Heart _—
Rignt ventricle - wn® ar e e - - .
enlargea | — —
Two cuzps on semi. - i e e - - ——
. lunar valve - o
e Aorta - entarged - u® "t ae e - . -
: : - LUng - agenests jobe L - -~ = e ea n - )
— - T  -—Dlaghrags - nernya - - e a in -
] Stunted (wtcio gy 32 - - - W _in2 42
. - Head - atsshapen - - s U] e oy - _
. : Eyes - opacity - - - 1% .. - -
Teeth ) ’ -
Malposttiongd - . - = I/l - - - _
- . - — Mot erupted - L e LN V] Rl 11 - -
Limds - hematoms . es - e ae 11 - -
'— HOArt - siignt-flyid in .- Tt e e N - - -
- Paricaratys
. Vazsel ’ - L
- Malpasitioned 212 211 Ul a2 . -2 s
Accussory - . = e 11 - -
- - Lung - azygous lobe 312 2 Ul .- 32 10/4 ur- . : -
abzent . . _
Galibiagoer - sccessory -  em - Il en ma en .
Kianey -
White material - -= = Ul e 171_ -~
=" {wineralization) o B -
- Dtlated pelvig .- - RS 7 T - 11
Raduced paptily - - -~ Ul . - 171 .
Absent paptila - = s = ae ea 11 -
T . .. Urstsr : - -
. ’ Dilated E— - = s ae 171 -
- - . MElpositioned - 77 - e e - -
- : Thymus - enlarged, - - 11 - .. - - .
. o hemorrhagle (congested) ) -
_- p FOluS 44874
. Fotus 4438.1
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9.9. Lk
{Page 1 of 2)

TABLE T-9. Skeletal Fiadtngs 1n Offspring

o Trestment Untreated venicle Cl-958 C1-870 Cl.308 —
Doze (eg/ng) - 0 Q.08 0.16 0.8 0.31 0.8 —
- Fetuses examined L.z 132 & 122 18 9 12
- Litters szamined — - 19 19 15 18 17 17° 18
Halforsed fetuses/litteds’ in U a2 w3 W cars s
1 ’”
Mplformarion s -
Skul? bone(s) - fuseq - - = o ..
':’ agenests - - e 171 u- - ..
- " Scagula - salformen - w272 .-
Verteoras - salformed 1t Ul UL 11 i - oy
- fused - 171 - U - N 2 ) -
= @plication/extra bona .- - hadEL B ¥ S 4] —
- dgenesis - - - =2/ 32 mn
- - one 1e313 prasacrat -- 11 == == M2 ..
o R1ds - pranches .- W1, - —-an 2z an
- maiformed_ . ) - - e T an .
- = fused - - - = e 171 272 - X
- = aplication/extra - .- e Y IR 272 .
. _ o - agenests — - —— e -~ - N - - -
ot Sternebrae - fused - - - Ul - b - -
- — Limos - bent/short L - - T .. - e - TAT .. --- -
- . — Yartatigng . P _
Skull bone{s) - missmapen - 11 - - 1 - — n - T
.. = bent nyoid norns £/3 LA VO U TE I TIRNT Y2 2 Y7
- axtra ossification - 171 ¢t -- 1 ot 44
. ) . ~ fmmature form - Rl R S V7 -
—_ - unossified m - — e ee ae - - N
Scapula - mtsshapen i - .- B 22
I TFatus 64336 (spina BiTioa}
v —— ) } -
o Fetus 4353 (spina pif1da) . 9.9, TABLE T-9. Skeleta! Findings tn Offspring
Fatus 4524-6 (taiipes) i (Page 2 of 2) - :
' —_— Traataent untreatsd venicle CI-958 CI-570 Ci-306
- Dosa {mg/ug) - 0 9.08  0.1§ 9.811 0.31 0.5
Fetus exantneg 127 132 a2 122 . 138 129 120
- Litters exanined 15T 19 15 n.. 7 17 8
- - TN r E 4 :
- . - Vertstrae - missnapen -- 171 - -- 11 - 227
- - - . - aisaligned - —— = . 171 . e oam
. - . : = #xtrs prasacral 2 11 - m - in - Vi i
o ' = ®xtra cervical - - .- - - - -l
- ) T - sxtra ossification stte - .- 11 .. - . -
- . = lmmature form - .- - .- - —. 11
- I . = centra pifig - . - 2N - - .
. Pelvic pone - -
- aiszhaden - - . - - 111
- {mmature fore 1/1 —— . . -~ o -
Ribs .
« thick/wavy .- - .- - . /1
~ axtra cervical 171 512 - 11 -2 - H s
. - short 12th - 1 e e - - -
- axtrs wall-formed /18 54718 __ a1z eanty | nite 54714 50118
B lusbar . .
_— . "7 - axtra rudisentary e 48/18 19/11 4018 418 4471y 0/18
e X . Tumbar . '
- _ Sternabrag —— -
- ~ aissnapen - i == A -
. i - —_— - - assymetric form .- FI) -1 111 - - -
. ~ extra ossfication site - - - “— ~- 2/1 1/1
- i s - foca) fusion T e Y 12 vt n
- - - .. = epiphysis 8 M. . - " ee - --
~ - = : _ © Femur - epipnysts LTSS TT 2n 9/ 8/4 wWr o
- . Lim (talus) - ynossified 171 .- - - - . -
' Dights - unoss1fied . 212 -- - 17— 271 -- --
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Study 1495: Oral Teratology Study in Rabbits With CI.955 .
9.10. TABLE T-10. Skeletal Os$ffication Paramsters fer Offspring

Traatment untreited Yenicle Cl-955 €1-570 C1-208
Dase. (mg/kg) - Q .08 0.16 0.8} 0.11 0.%
Fetuses examined 127 132 az 122 118 129 120
Litters axamined =19 19 18 18 1z 17 18 i
Numtar Osstfied Littar® - -
Sternabras 5.9 5.9 6.0 5.0 5.0 5.9 8.0
£0.03 +0.0% £0.02 20,02 £0.02-- £0.03 :0.02
Forelimbs - glecranon 0.9 . 1.0 1.2 0.7 0.7 1.0 0.9 .
_— =0.13 0.3 £0.19 £0.1% 20.1%  :0.18 =0.I%
- tuberosittes 1.94 4.00 3.9 1.90  1.a5° .88 3.92
of humerus 10.03 £0.00 £0.04  £0.06 20.06_ $0.0% :0.06 - .
- wiphyses 2.00 2.00 - 2.00 2.00 1.99 2.00 1.9%
$0.00 T £0.00 +0.00  =£0.00 £0.01 £0.00 £0.01
Hindlisbs - epiphyses 1.8 3.94 1.5 J.80 .. 385 3Bl 1.8 — K
+0.05 +0.01 20.04 +0}.09 .11~ "+0.09 =0.10 o
T Mean ¢ SE CoT . - -
* Signtficantly diffarent from venicls control at p «0.0224 for trend test, _
two-tatled - R . .
“*Significantly differwnt from vehicle contro) at p <0.0224 for Wilcoxen test,
two-tailed . . - . e .

Segment III: No Segment III Quinaprii/HCTZ studies have been provided by the
sponsor; ‘therefore, no comparative evaluation between -Quinapril _and Q/HCTZ can
be made. In the perinatal.and postnatal study on rats with Quinapril alone, : -
with only~0, 25, 75 and 150 mg/kg dosing in groups of 20 pregnant rats, there —-
were no treatment related deaths, but 29 pups were found dead or missing, and

one H-D and one M-D.pup had multipie malformations. In the modified. '

perinatal - postnatal study in rats that received vehicle or 150 mg/kg

Quinapril during gestation days 15 to lactation day 21, or 150 mg/kg during

gestation days -15 to 21 or lactation days .0 to 21, there-were dams that were

euthanized with all pups dead. or missing or that did not deliver and some that T
exhibited histopathology of 3G M/H, but term fetuses from all groups appeared -
norinal upon external examination. No abnormalities were observed during
microscopic examination of fetal kidney specimens obtained from control and

treated fetuses. Some treated neonates which received the drug during .

gestation and Tactatton (group 2) and during lactation only (group 4) and

- sacrificed during lactation, exhibited a treatment-duration related increase

.in kidney histopathologies, such as tubular dilation, glomerulosclierosis, -
dilated peivis, and JG Cell Hypertrophy/Hyperplasia. There appears-to be .-

some s1ight treatment effect. A Segment III reproduction study for the

combination is to be highly recommended.
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-require.a hundred-fold increase in the Quinapril toading dose, a dose level
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PREGNANCY INFORMATION IN LABELING.

QUINAPRIL/HYDROCHLOROTHIAZIDE: The tenor of this section is misleading
because-the combined information is compared in differing orders of magnitude
of unit measurement. “"Teratogenicity studies were conducted in rats and
rabbjts with up to- 150 mg/kg quinapril /.../ in combination with up to 93.8

‘mg/kg HCTZ /.../." The next sentence discusses “... and in rabbits given

0.5/0.31 mg/kg." "and rabbits” should be removed from the first sentence
because the paired dosing information has a 300 fold difference and is not -
directly comparable. The sentence beginning: “Maternal toxicity, ..." s —
incomplete, it should be corrected to include the maternal deaths_and

- abortions in both rats_and rabbits. The last two sentences in this paragraph

should be removed because "fetotoxicity" includes maternal death and abortion
and probably physiological teratogenicity as well, and there was an fncrease

in kidney pelvis dilation in all groups .of pups recefving the HCTZ. It

should be noted that the last rabbit reproduction study used doses (0.05 to
0.5 mg/kg) that were less (1/16-to 5/8) than the recommended--human clinical
dose (0.8 mg/kg Quinapril content). B . -

QUINAPRIL: It is to be noted that the plasmas of guinea pigs and rats
metabolize quinapril while the plasmas of dogs, monkeys, and man do not. -
Comparable Quinaprilat pltasma levels were not -obtained from the rats at.
comparable Quinapril dose levels to that in dogs; monkeys,_and man, because
Quinaprilat could not be detected-in rat plasma at such low quinapril dose
Toadinglevels. Clinically comparable Quinaprilat-plasma levels in rats
with a marked sexual difference in that male rats have plasma levels 5 times
that attained in the females. For this reason the comparisons of-loading
dose levels in the proposed labelifig (Pregnancy Cateqory C.- , "(180
times the maximum dally human dose)” in the reproduction labeling information
may be misleading (certainly this is true with respect to the rabbit's 1/16 of

the the maximum da¥ly human dose). It might be better to state that at doses: .
of quinapril which produce equivalent Quinaprilat plasma levels* in rats there -

is maternal toxitity, fetotoxicity, and neonatal kidney effects such as _
tubular ditation and dilated pelvics, and, at all dose levels, JG cel) -
hypertrophy/ hyperplasia. Higher doses (400 to 800 mg/kg) were associated
with 5 to 23% hydronephrosis or hydroureter and there was no no-effect dose
Tevel 1n the study.—- And: *"Quinapril was not teratogenic in the rabbit:
however, as _noted with other ACE inhibitors, maternal toxicity and -
embryotoxicity were seen in some rabbits at doses as low as 1 mg/kg/day.* It
Is to be recommended that the above statement in—the labeling be changed to
reflect pathologies; perhaps to the effect that: “Quinapril caused materna)
toxicity and ‘embryotoxicity (materna) deaths and abortions) in rabbits at-all.
dose Tevels.from 0.5 (1/3_the MHTD) to B mg/kg/day (doses which produce plasma
levels of only 0.056 to 0.36 mg/ml*, 2 hours postdose). The study included
cleft palates, conjoined twins, an omphalocele, and interventricular septal
defects which, because of inadequate survival (numbers), cannot be attributed
to etther drug or background. In another study at slightly higher doses,
abnormal finding$S among preterm fetuses included ecchymotic subcutaneous
hemorrhages, generalized hemorrhage, Jmphalocele, and cpen eyes, and only two
of the four pregnant does that survived to term sacrifice had viable normal
fetuses." - . e -

* Note that cross species plasma equivalent levels cannot be compared.




i

“'NDA 20-125 " Page 59

It is possible that neither the rabbit, because of oversensitivity, nor the
rat, because of the plasma metabolism of quinaprilat, are suitable species for
reproductive safety projection for Accuretic; however, on the basis of the
observed maternal and fetal toxicities seen at less than clinical dose
recommendations, as well as the fetal abnormalities, ‘this preparation should
be contraindicated in pregnancy. -

P

EQUIVALENT. PLASMA LEVELS: o —

SPECIES // Oral Quinapril Dose // MAXIMUM PLASMA LEVELS, mcg/ml: -
/1 mg/kg, % bloavailabie // 14C, % Quinaprilat, Quinaprilat.

- Monkey 3 ... 68% 3.7 ' :
Dog - 3 53%_ 3.5 to 4.5 90% (3.1 to 4.0)
Dog (i.v.) 0.5 . — 3.3 -
.Dog - 3 ) ] : — 3.5 -
Dog 25 — . -l o~ - T 27,7 to 31.9 -
Dog % .- ' L 57.2 to 74:6
Dog . 100 - ST _ " - 100. - -
Rat, Gravid-150 L ' - 30.6 to 64:1 R —
~ Foeti : . ' T .2 to "0.31 .
Rabbits, 2 Hours Postdose. ' ' N S '
g 0.5 - 0.056
. 1.0 ; 0.098
- 5.0 ; — 0.356
5.0 + saline B 0.322

S T APPEARSTHISWAY- . B
| ON ORIGINAL . L -
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s

' ﬂi;;g:_ggji Were Given Quinapri) + HCT2 Oraly at-a-40/25 Ratio for 13 Heeks
ST : and Tested for Quinaprﬁlat (mcg/ml) Predose and 2 Hour Postdose.

" Quinapril Content

in Dose, / Quinaprilat: Predose (mcg/ml)- -2-Hour Postdose (mcg/ml)
mg/kg/day / Male Female Male . Female
---B6 0.10--0.46 0.01--0.05 .16.34 (10.9--21.7) 3.42 ( 0.3-- 7.1) _
— 172 0.08--0.16- 0.05—-0.12 19.13 ( 8.8--28.0) 13.66 ( 8.5--19.1)
431 0.53--1.39 0 03--0.50 41.26 (23.0-62.8). 23.11 ( 5.5--48.3)
862 — 0 55--1.14 0.13--0.61 72.10 (68.6--75.6)

68.30 (66.8--740)

Sek"aifferenceg in Ouinaprilat plésma'levels of Dogs given quinapril end HCTZ.

Quinapril/HCTZ — T .. (Male) Plasma Quinaprilat, mcg/ml (Female)
mg/kg /] Heeksi 1 6 12 1 6 12

- 1I6/-0- - 1.3 0.67 0.8 1.2 0.7 ~ .1.15

© 1.6/1.0 0.8 -— 0.56 0:6- 1.1 1.4- - 1.1 3
8/-0- 3.46  4.77 - 4.0 4.8 4.7 6.6
8/5.0 6.2 4.9 7 5.2 | 5.3 4.3 8.6
8/10 4.5 3.7 69 - 5.9 6.3 4.9 i,
= -20/-0- 21.9 13,5 21,5 - 20.4 20.7 19.4
20/12.5 — 23.1  -11.9  _ 12.2 19.7 21.8  20.%
i 20725 22.8  12:4 ..13.5 22. 27.8  26.2

ﬁg_ Composite (From- Biopharmaceut1cs Review; E. S Study 906-191; T

- Volunteers. 12 (7M,5F), mean weight, 78 kg. Sex differences not mentioned
Study 906-254; Volunteers 18 (9M,9F), ages 20-53. Sex differences not
mentioned; Study 906-50; Vo]unteers. 6 Male, .

L"“‘

29-45).
0u1napr1l Treatment:
‘ 2.5 mg
Ouinaprilr
Cmax_,“(mcg,m]) 0.025
to
"~ Tmaxs (hr) .83
- to
AUC, (meg/hr/m1) 0.047
to .
Quinaprilat:
Cmax, (mcg/ml)  0.057
- to.:

to
(mcglhr/ml) 0 203
to -

- AUC,

10 mg 20 mg
0.139 0.154-
) 7 0.255
0.73 0.67-

0.75
0.192 0.132-
. 0.202
0.317 0.590-
0.620
1.7 1.5-
1.6 .
1.062 2.000-

-40 mg

0.239-

0.645
0.65

0.318-
0.803

1.108-
1.340
1.55

3.529-

4.810

80 mg

0.724-
1.302 -

0.73
1.038-

1.393

2.356-

2.780

'l.6§

8.819-
9.617..

mean body gejght 69.2 Kg, ages

lﬁd'ﬁg

0.838-
1.213
0.67

0.964-
1.244

3.945-
4.372 -
1.67-
2.00
15.410-
16.825
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PLASMA LEVELS AND SPECIES DIFFERENCES:

The above available spotty data reveals the following: (A). Quinapril dose

levels around 3 mg/kg (or man's comparable clintcally effective doses of 1 -

1.6 mg/kg) are pharmacologically effective in the dog, rat, monkey, and man.

Dog, man, and monkey plasmas do not deesterify quinaprii.and these species —

develop quinaprilat plasma levels of 1 - 6 mcg/ml from these effective

dosages. Rabbits. develop negligible quinapriiat plasma levels after oral

doses of 0.5 to 5 mg/kg of Quinapril, but these negligibie quinaprilat plasma

levels in pregnant rabbits cause death and abortion. = Quinaprilat in rat

plasma (rapid deesterifyer) was not reported for this dose level; apparently —

B doses above B0 mg/kg are required for measurable plasma levels, (B). -
’ Extensions of dosages in dogs (25 to 100 mg/kg) produced plasma levels of 31" B
to 100 mcg/ml. Another dog study (50 mg/kg quinapril with and without HCTZ) —
had quinaprilat levels about 1/2 that seen above with no apparent HCTZ -~ B
- combination induced differences in-the quinaprilat levels. tower dose levels
- 0, 1.6, 8, -and 20 mgkg) exhibited no significant differences in clinical— -
signs. - Significant decreases tn group mean serum-potassium values-and in
" " "group mean serum chloride values during the first-week were seen-only in
animals receiving 25 mg/kg HCTZ. Increased hypertrophy of the juxtaglomerular
apparatus was not seen with 25 mg/kg HCTZ alone, and in only one of 6 dogs in ..
the group receiving 8 .mg/kg of quinapril. Dog groups receiving 20 mg/kg of
" quinapril, or any combination of 8 and 20 mg/kg of .quinapril with HCTZ, .

" exhibited at least 5/6-dogs in each group with increased hypertrophy of the
juxtaglomerular apparatus, thus indicating-that the addition of HCTZ .. -
potentiates an increase of hypertrophy of the Juxtagtomerutar apparatus. —_—

. (C). Pregnant rats at a dose of 150 mg/kg, produce quinaprilat levels of 31 to —
63 mcg/ml, while wistar rats, treated with HCTZ, produce only 1/3 those plasma .
tevels of quinapriltat. These HCTZ treated wistar rats, at 88 mg/kg quinapril,

.reveals a 5 fold male to female sex ratio difference in plasma levels; a sex
difference which decreases with_increasing dose to an equal response at 888
mg/kg.- (D). Contrarily, in dogs, HCTZ addition causes the female to exhibit

- @ higher- (2 X) quinaprilat plasma-level in_comparison to the male. -Khether :
the human sex response might be more 1ike the rat or the dog is not known. B

i

| APPEARS THIS WAy o -
S ~ ONORIGINAL
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. "(E). The.complicating factors of differing study design formats, dose level .
differences, sex, strain, and pregnancy differences, and combination with HCTZ
~— cannot be separated by these studies. (F). Rats and dogs have negligible
postdose Quinaprilat plasma levels after 18 to 22 hours. ‘ '

COMPARISONS BETWEEN GROUPS TREATED WITH QUINAPRIL AND QUINAPRIL/HCTZ:
(Caution jis_indicated in any comparison of nonconcurrent disparate studies).

'HCTZ QUINAPRIL COMBINATION MLD, mouse. oral, 14 day observation.
““Condition / Dose, mg/kg: Q/HCTZ : Q content _ Odinapr11__
- oM 1850 1Mo 1450 - 2150

- _.This data indicates that the combination may increase toxicity 1n _the mouse.

= _HCTZ QUINAPRIL COMBINATION MLD, rat, oral, 14 day observation.

T Condition Dose,. mg/kg: ,OIHCTg-V - Q content - Quinapril
| Asymptomatic.- 1710 ~ 2155 992- - 1250 "~ M, 1000 - F, Less/1000.
Non lethal. . 2715 1575 - : ———
MLD 8000 ~ 4800 -— M, 4280- F, 354)

N This data 3nd1cates that the tbxicity of HCTZ"Ebmbination does not change or
" may even decrease acute toxicity in the rat. | ' -

. RAT, 13-WEEK CHRONIC STUDIES: There were 2 combination drug studies, one,
Quinapril, 0, 50, 100, 250, & 500 mg/kg/day, equivalent to the Quinapril study
but with an extra (100) dose level, and one, a comparative study at much lower
dosages of only 1.6, 8, and 20 mg/kg/day Quinapril content, -10/sex/group. :
The apparent intUbation deaths occur in a dose related manner. i

!.‘| .

Q/HCTZ (Q content) Dose, Mg/Kg. Quinapril : ST

2.8 (1.8 E 1.6 o -
13.8 ( 8.0 8.0 CoT . -
(M) Body Wt. Dec. = 9% - (M) Body Weight Decrement = 2%

(M&F) Inc. Rel. Kdny. Wt, -~ —

8.8 (8.00 . ) " T
T (M) Body Wt. Dec. = 7% - . .
(M). Red—Heart HWeight. S -

< $34:5 (20.0) : ~
- (M) Body Wt. Dec. = 12% (M). Body Weight Decrement = 13%
(M) Red.: Heart Wt. .. (M&F) Hypert. Aff.Art./JGA
. (F) Inc.: Rel. Kdny Wt. e e -

_ - (M&F) Hypert. Aff.Art./JGA
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i 47.0 ( 20.0) _ ’
(M) Body Wt. Dec. = 15%
(M&F) Inc. BUN. :
(M&F) Inc. Rel. Kdny HWt.
(M&F) Hypert. Aff.Art./JGA

o

|
\
86
(F) Reduction: RBC, HCt, Hgb.

(50 | |
(M [Dose Rel.],&F) Mod. Inc.: BUN.

“Page 63

_5.Q . : - =
(M&F) S1. Inc.: CPK;-LDH; (M), BUN.
Slight Decrease: (M) RBC: (F) HCt.

- Inc. Wts.: (M&F) Kidney; (M) Liver. (M&F) Reduced Heart Weights.

172 (100)
 Mortality, 1/20 (F), 1/20 (M).

- (A11 18 deaths intubation deaths)—

Inc.: (M&F) BUN.  Red.: (F) RBC, HCt, Hgb. T e

Inc. Wts.: (M&F) Liver & Kidney.

_ 431 (250) _
Mortality: 2/20 (F), 3720 (M).
\ [Moribund Sac.: (M) Inc. BUN,
creatinine, glucose, & K:
: Dec. Na., Neutrophilia:]
: (M&F) Increased: BUN.
- . (F) Reduced: RBC, HCt; Hgb.
. (M&F) Inc.: Liver & Kidney Hts.
_862  (500)
Mortality, 3/20 (F); 5/20-(M).
S (M&F) Increased: BUN.
(M&F) Reduced: RBC, HCt, Hgb.
(M) Increased: K. i
(M&F) Inc.: Liver & Kidney Wts.

.{-_,.d N —

| -
; - Pathological findings: .
— At 500 Mg/Kg, 2 M & 1 F, exhibited
} . -mild focal to multifocal gastric
- parietal/chief cell necrosis.
- -Focal gastric erosion and focal
~gastric erosion and fibroplasia
was seen in one Term. Sac. (M).
Non-dose related (M&F) Significant
renal lesions consisted of baso-
| . philic cortical tubules, inter-
| : stitial fibrosis and mononuclear
| cell infiltrates.

(M&F) Hypertrophy of afferent‘artEriolég
of th JG apparatus was observed in all

treatment groups. . - -

-ﬂ . (M&F) Reduced Heart Weights.
“(F)  Increased Liver Weights.

500 .

—(M&F) Red.: Heart Weights. o
~(F)-Inc.: Liver and Kidney Weights.

Mortatlity: 3/12 (F), 2/12 (M). - - o
(M&F) Transtent salivation, rales, and" —

rhinorrhea;

(M&F) S1. Inc.: CPK, LDH, and BUN.

~(M&F) Red.: RBC, HCt; Inc.: Platelets.

Mortality, 2/12 (F); 6/12 (M).

(M&F) Transient salivation, rhinorrhea.

(F) Inc.: CPK, LDH, and (M&F) BUN.

(M&F) Red.: RBC, HCt; (M): HgGb.
(M&F) Inc.: Platelets; (F): MCHC.

(M) Inc.: Alveol. Macrophage Prolifer.

At 500 & 250 Mg/Kg: (M) glandular
_gastric erosions and/or ulcers, and

(MF) Submucosal infiltr. of granulocytes;

Autolysis of Sm. & Lg. Intestine;

Kidny Interstitial mononuclear

infiltration; Nephrocalcinosis; and

(M) Pelvic dilation. At.500 Mg/Kg, (M):

Interstitial Neprhritis.

Hypertrophy of interlobular arterioles

. F:

occurred-in the 250 & 500 Mg/Kg groups. T
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Mi1d increases (26 to 40%) in BUN seen in females receiving 34.5 €20, Q) mg/kg
of the-mixture, and for both males and females receiving 47 (20, Q) mg/kg of
| the mixture was not seen with the ingredients separately or seen only in males
at higher dosages with quinapril alone, and was greater with the increased
- amount of HCTZ, thus can be considered a combination effect. Male average
heart weights were slightly, but significantly lighter than controls in only
| two groups; those receiving 20Q/12H and 8Q/10H mg/kg of the combinations.
These effects are at doses lower than those seen in previous gquinapril studies —
| : and in the carcinogenicity studies which did not exhibit a decrease in heart-
weights after 10, 50, and 100 mg/kg. Female groups (which in previous -
\
|
\

- quinapril studies such as the 13 week study with dosages of 50, 250, and 500
mg/kg all exhibited-heart weights 18 to 22% less than controls) did not _
exhibit any significant differences-in the heart weights between control and

_treated. Kidney weights were slightly, but significantly higher in 2 male
and 2 female groups, with the largest change in both sexes in.the highest dose
(47 mg/kg) combination treated-rats. Combination dosages of 34.5 and 47 _
mg/kg (both 20 mg/kg quinapril) exhibited hypertrophy of the afferent arteriol

. and hypertrophy of the juxtaglomerular apparatus; with dosages containing 8..
mg/kg quinapril not exhibiting this characteristic. : - 1
It can be seen that heart weight changes may be reduced by the combination,

-—but that kidney toxicities are increased by combination with HCTZ in.the rat.

- RISING-DOSE STUDIES: Beagle dogs, 1/sex,- given Quinapril (Escalating dose
schedule from S0 to 400 mg/kg/day/for 13 days) or Q/HCTZ (escalating dose
- schedule with Quinapril moieties from 25 to 400 mg/kg/day/for 17-days): —

R

" Q/HCTZ (Q content)  (Dose: Mg/kg)  Quinapril
43.1

Q
86.2 (50) ‘ S0
172.4 (1007 Occult Blood, Urinary (M). 100

(25)

Dec=: RBC, Hgb, HCt (F).
o 258.6 (150) Emests, (M). - :
| 344.8 (200) : '
| Emesis, (F).

517.2 (300)

BB

(M) Increase. in Serum BUN and

689.6 (400)

(M)
. (M&F)
(M)

(M&F)

- (M)

(M):

_Creatinine; Urinary glucose.
_Depression, (M). . 400
“Blood Pressure not mentioned. .
: Prolongation of QT interval.—(F):
: Increase in BUN and Creatinine.
: Dec.: Na, K, & Cl. '

(ﬁ&?):

: Pathologic¢ findings:
muttifocal pyloric erosion
and.conjestion. _
‘Multi-f gastric - (F):
ulceration and hemorrhage. - '
: Marked diffuse degeneration

. of eptthelial cells 1ining

proximal COnvolpyedltubules. -

-~ degranulation, renal tubular -

lymphocytic infiltration in

Emesis; (M).
Emests, (F).
Salivation, (F).. .-

-Dec. BP:-(F), 157/90 to 75/39.

(M), 181/110 to 129/73.
Mod. elev. serum phosphatase,
Creatine, & BUN; S1. dec. in
Na, K, & C1. Granutlar or
hyatine casts in Urine.

-Mild neutrophitia, day 14. -~

Pathologic findings consisted

-of minor gastric erosions

and/or :lcers. -
Pancreatic acinar

dilation and interstitial

the renal pelvis.
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- NDA 20-125
Weight (M): 0.9 Kg S M): 0.7 Kg — -
loss:  (F): 1.4Kg - | (F): 1.3 Kg

It can be ‘seen fhafﬂwith dogs in a rising dose study, the combination may be
slightly more toxic than is Quinapril alone; however, studies are not exactly
comparabie because of the prefixed 3 days with a lower dose of combination.

DOG, 2-WEEK SUB-CHRONIC STUDIES: Different Quinapri} dosages were-used in the

Quinapril (0, 25,

Content = 0, 25, 75, and 150. mg/kg/day) studies.
Q/HCTZ (Q content)  (Dose: Mg/kg)  .Quinapril

125, and 250 [div.) mg/kg/day) and Quinapril/HCTZ (Quinaprit

43.1 (25) - 25 ‘

(F) Renal tubular dilation and/or BP variable; not dose related.
hemorrhage and interstitial - Bone marrow:—S1. Inc. M/E ratio. _
mononuclear cell infiltration. {Dec. Erythrocytic, Inc. Band Neut.) ~

(M&F) Liver Parenchymal mononuclear - -

cell infiltration. = - | = - - -

126.3 (75)

(F) Increase: Serum BUN and (M&F), LDH. " > oL

(F) Liver Parenchyma) mononuciear

cell infiltration.

258.6 (150) Emes
(M) Increase i
(M&F) Renal tu

- s
- Emests, (1/2 F)

' (M&F) BP variable, not dose related. -—

(M&F) Bone marrow: Inc. M/E ratio.

(1/2 F, 1/2 M), Stomach: Smali

focal mucosal erosions, hemorrhage

and minor foci of inflammation

of the Yamina propria. - -

15. (M)o T b
n Serum BUN and (M&F) LDH.
bular 'ditation and/or - S

hemorrhage_and interstitia) mononuclear

cell infil

__ (F) Increased
—  (M&F) Inc. Kid
(M&F) Kidney T
(M&F) Liver Pa

e mononuclea

-- Significant histo

-

dilatian and inte

tration. —

Heart HWeight Ratio.

ney Ht. Ratio. ) . -

ubular Dilation. o o

renchymal and Gall_Bladder — .

r cell infiltration. : a ) -

- . 280 (divided): .Emesis (1/2 F, 1/2 M). -
BP variable, not dose related. .
Bone marrow: Inc. M/E ratio.. . . .-

pathology findings were 1imited to the kidney with tubular
rstitial mononuclear ceil infiltrate and hkemorrhage. .

Apparently kidney_toxicities are increased in a 2-week study by HCTZ

combination in .th

e dog.
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DOG, 13-WEEK CHRONIC STUDIES: Different dosages were used in the Quinapril
- (0, 25, 125, and 250 [div.] mg/kg/day) and the two Quinapril/HCTZ studies
. (25/43.1, 75/129.3, and 150/258.6 mg/kg/day in one; and with Quinapril/and/or
~ 7 CI-570 (HCTZ2), O, -0-/25, 1.6/-0-, 1.6/1, 8/-0-, 8/5, 8/10, 20/-0-, 20/12.5,
and 20/25 mg/kg/day, 3 sex/dose, in the other, -7 days/week/13 weeks).

~Q/HCTZ (Q content) Dose, Mg/Kg. Quinapri)

'-.

0 (0) N : 0 . -
- . (2 F) Kidney cortical tubular basophilia. _ -

1

- 2.8 (1.6) ’ : 1.6 | R
. (I_M) Kdny cort. tub. ba;ophilia.

(Z M) Kidney cortical tubular basophilia

13.8 ( 8) — L - 8.0
(1M, 1F) Kidney cortical tubular basophilia. '
~ Hypertrophy of JG cells (2/3 M, 3/3 F).Ah Hypertrophy of JG ceT]; (1/3M).

- 18.8 ( 8) ' - — ' : T e
{(2M, 1F) Kidney cortical tubular basophilia. ) ’ -
Hypertrophy of JG cells (2/3 M, 3/3 F. . o

34.5 (20) - S 200 - R —
(M) Dec. plasma K, 1st week. - - . - o '
=" - (3M, 2F) Kidney changes included cortical - (1M, 3F) Similar changes except
tubular-basophilia, dilation, fibroplasia, interstitial edema. T '
interstitial inflammatory cell R Hypertrophy of JG cells :
infiltrate and edema. - (2/3 M, 3/3°F). . -
Hypertrophy of JG cells (3/3 M, 2/3 F). R -

47.0 (20) R } - T
- {M&F) Dec. plasma K, 1st week. - : C
(3M, 3F) Kidney changes included cortical ST e
tubular basophilia, dilation, fibroplasia, _
interstitial inflammatory cell infiltrate and edema.
Hypertrophy of JG cells (3/3 M, 3/3 F). :

- ',l‘;i_l. .

--- (0} 25 mg/kg, HCTZ: - (M&F) Dec. plasma K and Cl.
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Q/HCTZ (Q content)  (Dose: Mg/kg) Quinapril

~ =0~ No control moribund sacrifices. :-0- Emesis, (1/3 M, 1/3 Fy.
Jerminal Sacrifice: Sporadic Emesis (M&F). 176, granulation of JG. cells.

43.1 (25) ’ :25 — - ~—
Moribund Sacrifice (1/3 F): _ ¢ No treatment moribund sacrifices.
— (Mor. Sac. all dose levels: Clinical :Anorexia, 1/3 F; Emesis, (2/3 M). :
signs included dehydration, :(M&F) BP variable, not dose related. °
depression, inappetence, emesis, :(F) Bone marrow: Inc. M/E_ratio.

-weakness, emaciation and diarrhea; a :(F) Dec. Heart Weights; (M) Decreased .
— ~. 12 - 28 % body weight loss: oral : Heart, Spleen, and Kidney Wts.
mucous membrane ulceration; Markedly :(M&F) 3/6, granulation of JG cells. -
increased BUN, Inc, creatinine: Dec. : . )
Na and C1; Dec. [4/7] lymphocyte count);
. ~ _Decrease in Urinary pH; and proteinurea). S
- - :.TS: Sporadic Emesis (M&F), oral ulcerations (F).
(1M, 1.F): STight Increase in Serum BUN: - el T

I (F) Dec. Heart'Wt.; (1/3 M) Inc. kidney Wt. ~ — . B
© 7 (M&F) Mild tubu¥ar vacuolation and interstitial edema.—
Hypertrophy of JG cells (2/2 F, 1/3 M). _ R
(F) Renal tubular dilation and/or

hemorrhage and interstitial = oo

129.3 (75 (/3 M, 2/3 F): Moribund Sac— - ' -- R

T-S (2/3 M, 1/3 F): Sporadic Emesis (M&F), ’ -
Oral ulcerations (F). ‘ - - : —_

(M&F) Increase in Serum BUN and Creatinine. B} - : --
(F) Reduced: RBC; HCt, HgGb. ) - -

- (M&F) Dec. Heart Wt., (2/2 M)_Inc. Kidney Wt. ’ -
- (M&F) Renal tubular dititation, edema, fibroplasia,

interstitial mononuclear cell infittration,
: : —tubular atrophy and regeneration. .. .. : e :
- Hypertrophy_of JG cells (1/1 F, 1/2 M). _ e

R — ‘ 125
. — C _ - Anorexia, 2/3 F
: : LT : - -Emesis, (/3 F, 2/3 M)
—. - ) (M&F) BP variable, not dose related.
T——— - (1/3 F), S1. Inc. BUN.
' (M), S1. Inc. Cholesterol. A
e ) (1/3 M [Gross Tiver lesions]), —
- _ progressive elevation of Alkaline
' PO4, Aspartate aminotransferase, - .
- - and alanine aminotransferase.
- - ' : ) (F) Bone marrow: Inc. M/E ratio. T
' . : (1/3 F, 1/3 M), small gastric ulcer.-
- (F) Dec. Heart Weights, (M) Dec.
) _ Heart, Spleen, and Kidney Wts.
= = _ o ‘M&F) 6/6, granulation of JG cells.— -
— —_— - (1/3 F, 1/3 M), focal erosions,
- - . ~ gastric mucosa. - '




© —
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FY

e - "~ " (M&F) Réd.: RBC, HCt, HgGb. _
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258.6 (150) (Survivors dosed only six weeks: 7 weeks recovery). - _
Moribund Sac. (1/3 M, 2/3 F). -
Terminal Sac.: (2/3 M, '1/3 F): (M) Wt. loss, 19% and 11%.
(M&F) Sporadic-Emesis; Oral ulcerations (M).

(M&F) Inc. in Serum BUN and Creatinine; (F) Dec. Na.
(M&F) Red.: RBC, HCt, HgGb. "(M&F) Dec. Heart Wt.
(1 M): Multifocal gastric mucosal erosions.
(M&F) Renal tubular dilitation, edema, fibroplasia,
interstitial mononuclear cell infiltration,
tubutar -atrophy and regeneration. - .
(M&F) Inc. Kidney Wt. Ratio. -
(2/2 M) Hypertrophy of JG cells. - - ' .
(2/2-M) Atrophy of thymic cortex and medula:—

| .
Anorexia, 1/3 F
o Emesis (2/3 F, 1/3 M),
e e _ . - BP vartable, not dose related. . - - . _
- e T .. (2/3F, 1/3 M), S1..Inc. BUN..
T .7 - (M), S1. Inc. Cholesterol. - o

(F) Bone marrow: Inc. M/E ratio. -—
- (M) gastric ulcer. ‘

— " _(F) Dec. heart Wts; Inc. Kidney Wts.
(M) Dec. Heart, Spleen, &.Kidney .Wts.
(M&F) 6/6, granulation of JG cells.
(M&F)_hyperplasia/hypertrophy JG.

In the original ngnapril study (5 years earlier), there were no deaths, few e

. clinical signs (sporadic episodes of emesis, anorexia, and changes in fecal

consistency), and all animals but one gained weight during the 13 weeks on
experiment. = Heart weights decreased slightly with tncreasing dose §n both

sexes, as did spleen and kidney weights in males; however,-spleen and kidney
weights-in females increased. -Clinical laboratory findings included -
increases in BUN levels seen at Week B which returned to normal range by HWeék

13.  Decreased RBC,-Hgb, and Hct values were noted in animals of both sexes —
given 250 mg/kg. One male in the 125 mg/kg dose group had progressive
increases—in aspartate aminotransferase, alanine aminotranferase, and alkaline
phosphatase. Bone marrow changes consisted of increased M/E ratios. Gastric
ulcers were observed in one male given 250 mg/kg and in one male and one
female given 125 mg/kg. Microscopically, one male given 125 mg/kg also had.
moderate bile duct hyperplasia with minimal to mild periportal fatty change
and single hepatocyte necrosis. -Other histopathologic. changes consisted of a
dose related increased-incidence of granularity of -3G cells (6/6, 6/6, 3/6,
and 1/6; H-D to controls, respectively) and, in animals given 250 mg/kg, a
mild hyperplasia and hypertrophy of JG cells. e

In contrast-to the minor effects of Quinapril alone, the-Q/HCTZ combination
groups treated generally with reduced Quinapri) content dosages, had 7 _—
moribund sacrifices. Moribund signs prior to sacrifice tnclrded dehydration,
depression, inappetenceé, emesis, weakness, emaciation, diarrhea, a 12 - 28%

body weight loss, and ulceration of the oral mucous membranes. Animals

surviving to termination exhibited sporadic emesis, oral ulcerations, "and in

. the H-D males, body weight losses of 11-19% (Inspite of 7 weeks off the drug

treatment), but, except_for H-D males, treatment group ‘body weight losses were
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not consistently different from the controls. Moribund animals had marked
increases in BUN levels, increased creatinine levels, and decreased sodium and
chloride levels. Animals surviving to termination exhibited sporadic T
elevations of BUN and creatinine and decreased sodium, but other c¢linical
biochemical, hematological, urinalyses and organ weight findings were
unremarkable. In all moribund sacrifice animals, stignificant gross and
microscopic oral, gastric, and kidney lesions were observed; renal tubular
degenerative changes. characterized by mild to marked dilatation of the —-
cortical tubules with individual cell necrosis, cytoplasmic vacuolation, and
diffuse interstitial edema. Terminal sacrifice animals were generally -~
unremarkable except for lighter heart weights, gastric erosions -in one H-D
male, and renal changes (tubular dilitation, edema, fibroplasia, and
interstitial mononuclear cell infiltrates) 4n all H- and M-D animais—and
hypertrophy of the JG cells in all treatment groups (no no-effect dose level).

i

Results of the low dose comparative study indicate that statistically — -
| significant treatment related changes in_systolic, mean-arterial, or diastolic -
| blood pressures were rarely seen during study, and in general the changes were -
. minor.  There were no significant differences in clinica) signs, food-and . -
water consumption, -body weight changes, ophthalimic findings, hematology, -
| electrocardiograms and heart rates: organ weights or gross pathologies. o
Significant decreases in group mean serum potassium values were seen only in —
} animals receiving 25 mg/kg HCTZ, and in group mean serum chioride values - e
- during the first week in animals receiving 25 mg/kg HCTZ. Increased
e -hypertrophy of the juxtaglomerular-Apparatus was not seen with 25 mg/kg HCTZ
. alone, and-in only one of 6 dogs in the group recelving. 8 mg/kg of
| quinapril. Dog groups receiving 20 mg/kg of quinapril, or any combination of , -

| - 8 and 20-mg/kg of quinapril with HCTZ, exhibited at least 5/6 dogs with —_—
| increased hypertrophy of the Juxtaglomerular apparatus, thus indicating that
| - — the addition of HCTZ potentiates an increased hypertrophy of the JG apparatus.
| The tack of moribund animals in the Quinapril groups inspite of consistently
higher doses provides indications of increased toxicity of the compound:
however, the lack of moribund animals with Quinaprit at 250 mg/kg vs moribund
animals at all doses from 25 _mg/kg and above with the compound doesn't _ -
e necessarily mean-that the combination toxicity is increased ten fold. -

- PREVIOUS QUINAPRIL TERATOLOGY STUDIES: RATS: 1. Exploratory, Quinapril: RR .

o 745-00505; 5/group; Doses: 0, 100, 200, 400, 600, & 800 mg/kg/day/gestation

| ~days 6 - 15. 2. Quinapril; RR 745-00541; 20/group; Doses: 0, 0, 50, 150, 300

mg/kg/day/days 6 thru 15, gestation. T L

- Accuretic 1. Exploratory oral) dose range finding study. Dose levels_..

| - “(Quinapril content): 0, 3.6,-7.2, 36.1, 108.3, 216.7 mg/kg, days 6 thru 15,

B these are lower Quinapril-content dosages than used for Quinapril alone.

Accuretic 2.. Dose Levels: 0/0 (UTC), 0/0 (VC), 5/3.) (= 8.1), 50/31.3 (81.3), o

150/93.8 (243.8), 0/93.8, and 150/0 mg/kg/day, gestation days 6 thru 15. .
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- .81.3 (50.0)  20/G  [31:3] . 50 20/G Stunted: F/L, 1/1.
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Dose, Mg/Kg. Fetuses/Litters = F/L. N - Number of rats. Controls: UNTR, -VEHI.

Q/HCTZ (Q content) (N) [HCTZ content] .Quinapril
0 (-0-) . 5/G [-0-1] . 0
Dam, Hair loss: .1/5. . . : )
Stunted Embryos: F/L, 2/1. , -
Focal hematoma: F/L, 4/2. .
0 (-0-) - 20/G [-0-1 (UNTR) . 0 (UNTR) 20/G
Stunted embryos: F/1, 9/6. S - e
- 1. - malformed, fused and agenests . Q (VEHI) 20/G —
of skull bones, malformed vertebrae. B - :
} - malformed -and fused vertebrae.
Kidney: Dilated pelvis 1/1 - -
0 (-0-) _20/G [-0-] (Vehicle Control). -
- Hair loss 2/20. - . .
Malpositioned blood vessels 1/1. .
Kidney: Dilated pelvis 1/1. . Lo - -

81 (3.6 . 5/ [48 - . -
Small thymus: 2/5. Wt. Decrement: . _—
Day 15 = 4%; day 21 = 4%.

Stunted embryos: F/L, 1/1. “t T o : o -
‘Focal hematoma: F/L, 5/3. - . o - o
8.1 (5.0 20/ [3.1] o

Mortality: 1/20. WNon gravid 1/20. .. : - B

Stunted embryos: F/1, 5/3.

1 fetus had absent facial papilla, agnathia,
..microstomia, agiossia, and absent nare.

Kidney: Dilated pelvis, 6/4. .

16.3 ~(7-2) 5/G £9.0]
Hair loss: 1/5. ‘ . S o
Stunted embryos: F/L, 1/1. , S
Focal hematoma: F/L,. 24/3. . '

81.3 (36.1) . 5/6  [45.1]
Small thymus: 175
Wt. Dec-: day 15 = 4%; day 21 = 4%, .

Stunted embryos: F/L, 1/1. . o
Focal hematoma: F/L, 5/3. ‘ “ '

Hair loss, 2/20 - -
Stunted embryos: Fetuses/liters, 22/7. o

Kidney: Dilated pelvis, F/L, 5/3. . . —
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243.8 (108.3) 5/G [135.4]) . 100 ° ° 5/G '
Hair loss: 2/5. Small thymus: 3/5 . Hydronephrosis/hydroureter: . 3%.
Ht. Dec., day 15 = 10%; day 21 = 6%..

_Foetal’ Wts. 9% below controls .
Stunted embryos: Fetuses/Titers, 2/1.
Malpositioned blood vessels F/L, 3/2.

- Kidney: Dilated pelvis, F/L, 5/3.

_ Focal hematoma: F/L, 16/3.

243.8 (150.0) 20/G [93.8] - £150.0) 20/G [—0—] B
; Mortality: 2/20. Hair loss: 8/20. . Mortality: 1/20. Hair loss™— 2/20.
- Non gravid: 3/20. 4 malformed fetuses:. Non gravid: 1/20.
(1) micrognathia & multiple ma]formations

B of skull, vertebrae, & ribs. .

(2) agenesis of presacral vertebrae .

& ribs. (1) malformaed skull bones. . Stunted embryos: F/L, 12/8 °

- Stunted embryos: Fetuses/liters, 25/8.. Malpositioned blood vessels 2/2.

K1dney Dllated pelvis. F/lL;-372. “Kidney Dilated pelvis, F/L 1/1..

) L N ‘j 150 20/ - ]
—— .« Mortality: 1/20. Stunted F!L 2/2. " — -~

€200)°  5/G -Stunted: 1/1.

i

. 487.5 (216.7) 5/G - - _.[270.8]
Mortality: none. Hair loss. 1/5

B Small- thymus 3/5.

- i Wt. Dec.: day 15 = 71 day 21 = 31

Foetal Wts. 14% below controls. . ] ; | -
Stunted embryos: Fetuses/Liters, 7/3. o
Focal hematoma: FIL 11/4. . {300) 20/G Morta11ty 1/20.
. _Stunted: F/L, 14N.
. (400) 5/G o o
P o - . Hydronephrosis/hydroureter: 5%. -
o - ‘ : T . Stunted: F/L, 6/2.

. o o . (600) 5/G Mortality: 1/s:
: — ~- .. _ . One dam with single pup.
. Hydronephrosislhydroureter 23%.

- | ' . (B00)  5/6  Mortality: 2/5.
. . Hydronephrosis/hydroureter: 141; e
. Stunted: F/L,1/1. . .

0 (-0-) . 20/G . [93.8] _ -
. Hair loss: 1/20. . L |
- 4 malformed: 1- malformed and . —

fused skull bones and sternebrae, . , Lo T x
1 ~ fused skull-bones and - - . T —
- agenesis/branched ribs. 1 - fused . - ‘
- - skull bones,-and 1 - -genesis of , - o
: presacral veftebrae. oo N . e
) Stunted embryos: F/L, 8/6. . : C , : - '
= Kidney: Dilated pelvis F/L, 5/4. T =
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was most severe at 3 mg/kg: © Small thyroids were ‘reported in the treated —
animal groups at an incidence of 0, 40%, 0, 20%, 60%, and 60%, respectively,

“however, post dosing compensation recovery removed differences-of
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With Quinapril, food consumption was similar for £he dosing groups.

Hydroureter was seen at 600 mg/kg in 3 of 4 1itters.which exhibited 9 cases of

hydroureter and in 1 -of 4 1itters, a hydronephrosis: while at 800 mg/kg, 2 of
3 litters exhibited-4 cases of hydronephrosis and 1 of 3 litters had
hydroureter in 2 pups. In general, no other gross, visceral, or skeletal
malformations were apparent among the offspring. HWith doses of 0, 0, 50,

150, 300 mg/kg/day/days 6 thru 15, gestation, 20/group, maternal toxicity was

evidenced as reduced body-weight gain during the dosing period (days 6-15)
with the greatest reduction in dams given 150 or 300 mg/kg. - However, post _
dosing compensation recovery reduced difference. Gestational period daily —
food intake was reduced less than 10% in treated groups. Litter and fetal

- parameters were unaffected, and fetal examination revealed no drug-related

external abnormalities. No gross visceral or skeleta) abnormalities were
observed. L -

Accuretic, exploratory oral dose range finding study, (Q. content): 0, 3.6,
7.2,-36.1, 108.3, 216.7 mg/kg, days 6 thru 15 (these are lower Quinapril

dosages than used for Quinapril_alone). ---Five animals had hair Joss during

the study; one given 216 mg/kg, two given_108, one,.7 mg/kg, and one vehicle —
control.  No other clinical signs were observed. Maximunm weight decrement

of maternal body weight (6%) with respect to controls was seen in the group
receiving 108 mg/kg. Induced suppression of total food intake (less than 1%)

for control thru highest dose, respectively., This had not been reported_for

‘tests on Quinapri) alone. A1l animals were pregnant and no animals delivered

early or had total litter resorption.  Mean numbers of corpora Tutea, o
implantation sites, and.live, deads or resorbed fetuses were comparable across o
groups.  Pre- and Post-implantation losses were variable across groups and no

treatment/dose relationships were apparent. Developmental toxicity (reduced _ :

mean fetal weights [not seen with Q alonel) ‘also occurred at these doses.
CI-955, RR-745-01647; Dosage (Q/HCTZ): 0/0, 0/0, 5/3.1 (8.1), 50/31.3 (81.3),
150/93.8 (243.8), -0-/93.8, and 150/-0- mg/kg/day, gestation days § thru 15.
Sponsor contends -that treated group's -mortality might notbe drug related.

Drug associated findings: Reduced fecal output was seen in a few CI-955 -

treated animals, but no drug related clinical signs were observed. Maternal
toxicity was evidenced as reduced body-weight-gain during the dosing period
(days 6-15), with the greatest reduction in dams given B1.3 and 243.8 mg/kg;

significance. Gestational period daily food intake was reduced significantly
in treated_groups, except for the H-D quinapril (not dose related).. Litter
and fetal parameters were unaffected, and fetal examination revealed no
drug-related external abnormalities. No gross visceral or_skeletal
abnormalities were observed; however, there was an increased incidence of -
kidney pelvis dilation notations in all groups of HCTZ treated pups. Because
organ weights were not reported for this group, evaluation of the smaller
thyroids seen in the above combination study -cannot be made. _ Q/HCTZ - -
Combination—studies were performed at lower Quinapril content dosages than

were used for Quinapril alone and direct comparison of results cannot be made;
however, the small)>r thyroids and the kidney pelvis dilation reported in the

lower dosed combination studies but not in the Quinapril studies emphasizes.

- the greater toxicity of the combination product. _




of

NDA 20-125 e ~ Page 73

TERATOGENICITY STUDIES IN RABBITS

Eiﬁloratory dose range-finding studies in pregnant rabbits, gestation days 6
to 18, 5/dose level, with doses of 10, 15, 25, 50, 100, 200 or 400 mg/kg/day,

repeated at doses of 0, 1, 2, 4, 6, or B mg/kg/day and a_l4/dose level
_ terato]pgy study with doses of 0, 0.5, 1.0, and 1.5 mg/kg/day of quinapril.

Dpée. Mg/Kg. F/L = Fefuses/Litters. N = No. rabbits. Controls: UNTR, VEHI.

Q/HCTZ (Q content) (N) [HCTZ content) .Quinapril

0 ~(0-) 5/G [-0-] e ' .
Nongravid: 1/5. . . _

Does with viable fetuses: 4/5. o : -

— Viable Fetuses/Doe: 4.3. - . Lt -
Resorptions: 0. . . .
Post .implantation~loss: 0. . = _—

-0 (-0-) ~—20/G [=0-] (UNTR) . e
Nongravid: 1/20. . e

Does with viable fetuses: 19/20.
‘Viable Fetuses/Doe: 6.6. '
Resorptions/Doe: 0.6. -

Post implantation loss: 7.2 %. o - : R
0 (-0-) 20/G [-0-] (VEKI) . Q0 (VEHI) -5/G .
Resorptions, .total: 1. -« Does with viable fetuses: 5/5.
Nongravid: Q. - -+ Viabte Fetuses/Doe:-6.6. -
Does with viable fetuses: 19/20. . ' o
Viable Fetuses/Doe: 6.9, _. . 0 (VEHD) -14/G
Resorptions/Doe: 0.4. . Does with viable fetuses: 14/14.
—Post implantation loss: 11.2 %. .—. Viable Fetuses/Doe: 7.3.-..
| _ : | Hydrocephaly, external.
0.08 (0.05) 20/G [0.03]

" ——  Nongravid: 5.

—Does with viable fetuses: 15/20.
Viable Fetuses/Doe: 5.5. .
Resorptions/Doe: 0.2.

. Post implantation loss: 2.7 4.

-Skull bones fused: F/L, 3/2.

0.16 ¢0.1) 5/G  [0.06)
Nongravid: 1/5. o . .
Does with viable fetuses: 4/5. . -

- Viable Fetuses/Doe: 6.0.

__Resorpticns/Doe: 0.5. ' : e

Post- implantation loss: 6.3 %. . N ) -
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 — Ureter, dilated: F/L,

748 ¢ 1.5) -

0.16 (0.1)

.0 (0.5) —

o

. 0.81 (0.5)

1.63 ( 1.0)

[0.061
:-18/20.

. 20/G
Nongravid: 2/20. '
Does with viable fetuses
Viable Fetuses/Doe: 6.8.
Resorptions/Doe: 0.6.
Post implantation loss: 7.9 4.
Kidney, dilated pelvis:_F/L, 2/2.
Skull bones fused: F/L, 1/1.

20/G [-0-]-
Abortion:
18/20.

Nongravid: 1/20.
Does with viable fetuses:
Viable Fetuses/Doe: 6.7.
Resorptions/Doe: 0.3.

Post implantation loss:
Kidney, dilated pelvis:

~(=0=) -.20/G
Nongravid: 3/20.
Does with viable fetuses
~Viable Fetuses/Doe: 7.6.
Resorptions/Doe: 0.2. °
Post implantation loss:
Kidney, .dilated pelvis:

6.5 %:-

[0.311 7~
17/20

2.5 %.

1.
]I] L]

[0.311..
Abortion:
17/20.

Skull bones fused: FIL.

20/G
Nongravid: 2/20.
Does' with viable fetuses:
Viable Fetuses/Doe: B8.1.
Resorptions/Doe: 0.3.
Post implantation loss: 3.1 ¥.
Skull bones fused: F/L, 2/1.

. 5/G [0.63]
Mortality: 2/5. 1 Abortion.
‘Does with viable fetuses: 2/5.
Viable Fetuses/Doe: 8.0.
Resorptions/Doe: 1.0.

Post implantation loss: 8.3 %.

NG:

5/G - [0.9]
1/5. 3 Abortions.
_1/5.

Mortality:
Does with viable fetuses:
Viable Fetuses/Doe: 6.0.

NG:

- - Resorptions/Doe: 3.0.

Post implantation loss: 33.3 %.

F/L, 171,

FIL, 1/1.

1/20.

1/20.

0..

1..

— e

— Does with viable fetuses:

. 14IG

Mortality: 1 (aborted)/14.

Does with Resorptions only: 2/5.
Does with viable fetuses: 13/14.
Viable Fetuses/Doe: 7.0.

2 Hydrocephaly, internal El Domed

head). 1 Conjoined twins.

1 Cleft palate & coartc. aortic A.

- 5/G
/5

l;Q

Nongravid (NG):
4/5.
Viable Fetuseleoe: 6.8.

1.0 B - 141G
Mortality: 4 (1 NG)/14.
Does with Resorptions only: 2/14.
Does with viable fetuses: 7/14.
Viable Fetuses/Doe: 5.4.

1 Abortidn

I Bulbous Aortic arch, IV septal D.

“l Cleft palate_ :

145 — 14/ -
Morta11ty 2/14, Nongravid: 2/14
Does with Resorptions.only: 1/14.
Does with viable fetus®s: 9/14.
Viable Fetuses/Doe: 6.2. '

1 Hydrocephaly, Dome shaped head.
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- _Mortality: 2°(1 aborted)/5—

D100 5/6 -

. 400 7/G
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2.0 - R 5/G

Wt. Loss -

Nongravid: 1/5

Does with Resorptions only: 2/s.
Does with viable fetuses: 2/5.
Viable Fetuses/Doe: 3.8.

4.0 T 8/G

Mortality 2 (1 had aborted)/s.
Wt. Loss

Does with Resorptions only: 1/5,
Does with viable fetuses:—2/5.
Viable Fetuseleoe 6.3.

6.0 - 516 -

Does with viable fetuses: 2/5. _
‘Nongravid: 1/5 - : -
Viable Fetuses/Doe: 3.0.

‘5¢Q 5/G . T

~-Mortality: 3/5:-1 abortion. . -
Does with viable fetuses: 1/5.
Viable Fetuses/Doe: 8.0.

. l0 - 5/G. ‘ - -

- Mortality: 4/5. ' o —

Does with viable fetuses: 1.
Viable Fetuses/Doe: 3.0. '

15 5/G
Mortality: 3/5;—2 abortions.

25 _ 5/G " - _
Mortality: 5 (1 aborted)/s. :

20. — 5/G I
Mortality: 4/5; 1 abortion.
Does with total resorptions: 2.

-
—_—

Morta]ity 4 (O aborted)ls
Does with viable fetuses: 1.
Viable Fetuses/Doe: 1

5/G
Hortality 5 Q aborted)ls

Mortality: 7/7.
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In the original Quinapril teratology dose range-finding study in pregnant
rabbits at doses of 10, 15, 25, 50, 100, 200 and 400 mg/kg/day/pregnancy days
b - 18, mortality totaled 31/37 rabbits on the study and hyperpnea—and
anorexia wére frequently associated with treatment at all dose levels. -
Additional clinical signs included abortion, rales, dyspnea, diarrhea/soft
stool, urine scald, bloody/mucoid vaginal discharge, weakness, lethargy,

-—- ' emaciation, dehydration, prostration, hypokinesia, nasal discharge,

convulsion, hair-10ss and reduced body weight gain. Gross pathologies‘in the
does included multifocal mucosal ulceration or erosion .of the stomach at all

dose levels. Abnormal findings among preterm fetuses included ecchymotic -

subcutaneous hemorrhages, generalized hemorrhage, omphalocele, and open eyes.
Only two of the four pregnant does that survived to term sacrifice-had viable

‘normal fetuses. - A repeat of that study, with quinapril on gestation Days 6 —

through 18 at daily doses of 0, 1, 2, 4, 6, or 8 mg/kg/day proved still lethal
at the higher levels to both the dam and the fetus without clinical signs or
-gross pathologic observations associated with treatment. Mean maternal body
weight and body weight change in the does given 1 mg/kg were comparable to the
control ‘group. Doses of 0, 0.5;°1.0, and 1.5 mg/kg/day-on gestation Days 6
through 18 were sti1l lethal at all dose levels, without control group deaths,

- but no significant clinical signs of toxicity were apparent inanimals that—

died and causes of death were not determined. The doe given 0.5 mg/kg that
died on Day 27 aborted one to two days prior to death; another abortion
~occurred on Day 21 in a doe given 1.0 mg/kg. ‘Mearn postimplantation loss was
increased in the 1.0 and 1.5 mg/kg groups with a corresponding decrease in the
~ mean number of viable fetuses when .compared to the contro! group. ' No .
“apparent differences were found in the incidences of ‘external, visceral, or
sketetal--malformations, or incidence of developmental variations between the
" treated and control groups: Quinapril did not elicit a corporal teratogenitc
-response in this study, but maternal toxicity and embryotoxicity were observed
at all dose levels, (with no no-effect dose level in evidence), and "~
significantly at doses of 1.0 and 1.5 mg/kg. L
Quinapril is about 500 times as toxic to the rabbit-as Captopril, and is toxic
at a dose level less than 1/3 that of the human clinical dose. These studies
confirmed the intolerance of pregnant rabbits to quinapril.. -

CI-955 (Quinapril/HCTZ) 1n pregnant rabbits, E/group, at dose of 0.16, 1.63,
and 2.44 mg/kg/day (0.1, 1.0, and 1.5 mg/kg quinapril content), days 6 to 18
of pregnancy, three animals died and four aborted. There were no adverse
effects on fetal body weight or sex ratio at term in the survivors of the
CI-955 treated groups and no malformations or variations were observed in the
survivors, but there was only one surviving-Titer in the H-D group, and only 2
in the M-D group. The reasons for the deaths and abortions and physiological
differences between such toxicity states remain unknown, but the responses are
apparently interrelated. Doses with Quinapril content of 0, 0.05,-0.1, and
0.5 mg/kg were all less than the 0.8 mg/kg recommended combination maximum
human clinical dose. Additional H-D equivalent groups with quinapril alone
(0.5mg/kg) and HCTZ alone (0.31 mg/kg) were added for comparison. — There were ..
two abortions in H-D quinapril (0.5 mg/kg) groups; one with quinapril alone -
(CI-906) and one with the CI-955 combination. ~Body weight (B-K) changes -were

. minimal during the study. and total food intake was not significantly changed

~ Dy treatment. "Malformations and variations were not dose related.- These -
comparisons of Quinapril/HCTZ combination with Quinapril indicate that the
combination is more toxic than quinapril-alone. o o -
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- :In the:modse;'compafitivE?MLD:studié?“indicate thaf:the_0u1naprii)HCTz,
- combination may significantly increase toxicity of Quinapril. There are no
other Q/HCTZ combination mouse studies with which to evaluate chronic

—comparisons between Quinapril and its combination.

NEPHROPATHY: 1In the Quinapril 2 year mouse study there was an increased
incidence of focal chronic nephritis in all treatment groups. ._An increase in
severity of chronic proaressive nephropathy-was apparent in Quinapril treated
terminal sacrifice females given 35, and in males and females given 75 mg/kg
after 104 weeks. -‘Lesion severity was greater in females listed with
intercurrent deaths at all dose:levels and included observations in the §

mg/kg dose level (the low dose; thus a no-effect dose level is not

“ available). This finding of increased nephropathy in intercurrent deaths in

N the treated groups reinforces the observation that treated mice with lethal
lymphomas die ("found dead") earlier than controls in a dose related manner. .

S

— These chronic progressive nephropathy observations with a titratable dose
related damage response indicated that the dose that could be tolerated in
- mice was limited by the progressive kidney damage. This information was
considered adequate rational in not requiring an fncrease in the doses o
selected for the 2 year carcinogenicity study even though in that study-the’ o
L body weight decrement was less than 41 for all groups and clinical signs and
- - pathologies were unremarkable.. (See Table 2). - T

<TABLE 2. Growp Comparisoms of Chronic megnropathy Scores

— - Trestmant _ - 1 ieyi i 7 Ewalustien  Torsl wumoer _
Groune 2 .} H | [ 5 rot posgible in groun . —
B LNTERQERENT DEATNY S emle S : B
Untreated Controls 3 2. 0 —0 00 - & 9
Vehicle Controls ] 1 ‘0 ] [ [] )
- Quinapril- (S mg/ky) ] 4 L] ] - . - 5 -
Quinapril (35 mg/kg) 1 1 -, 0 0o 13 s - 12
" Quinspril (7% mg/kg) 0 0 o ‘T 3 o H ®
Malen B
- Untrested Controla 9 0 1 0 ¢ 9 z - 3 - -
- Vahicle Controls 0 1 1 o .0 0 2 _ 4 -
<- Quinapril (5 mgskg) 2 0 o_. o6 0 @ 2 &
A Quinapril {35 mgrig) 2 2 1 0 s 0 t [
- - Quinapril (75 smgsig) .0 0 1 1. ¢ 0 b | - 5
104 _\EEX SACRIFICE . femle
- untrested Controis . 8 D -0 -] 0 0 &1
— T . vshicis Contruls ] b+ 0 - o8 -0 - 14
’ Quirspril (3 mg/kg) 13 n 1} 2 0 1] 4% -
Quinapril (33 sg/kg) 0 1 ! ] u 0 o ~— b14 -
© - Quineprit (TS mg/xg) 0 0 B—— ¢ 30" ¢ D - -
- Mol
- untrested Controls o TR )] (] ] a7 o .
Vehicie Controls 0 L n 3 0 0 &8 -
Quinapril (Smg/ky} 0 [ b ] 3 0 (] &4
. o Guinapeil (35 ag/ug) 0 3 & 1 ] 0 )
- Suinapril (73 mgske) ¢ 0 3 4 4 ] 43
) Lenion Grade: § « il _h . Commntsr £.0. signition thet aveluation of lesion grede wm
- ; 1« inieml _ - oifficuit, e E.0.0, that #valustion was Mot possible becmse
T 2 - milg - of unatiefectery staining amt/or sutsiysis daw te the
3 - ecnrets P intercurrant desth of D srimel or Desaune of other disesse
4 ¢+ tewvare A SCh. 48 MOyisideeis o metastatic tumer irwesion. AN
. -

* Lrastege (Waaimpl) Sissamnt was sttmpted in coees devigreted £.0. Put mt
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_Mean heart weights were decreased in the treated ﬁ;]e groups (-4%, -10%, &

-12%, respectively, in L-, M~, & H-D groups), and <8% in both the M- and H-

~ dose female groups (but increased 10% in the L-DB, F). The juxtaglomerular

hypertrophy/hyperplasia and tubular basophilia pathology appeared at the
Towest dose tested in females (5 mg/kg), but not males. HCTZ acts primaritly

-on the kidney and might easily increase the severity of nephropathy in the

mouse, but no information is available concerning this question.

Acute renal fajlure with BUN of 70 mg/d1 was seen in 1/3 surviving (but -
sacrificed days 12 & 13 to save data because_2/5 had died on day 10) H-D (5
mg/kg) rabbits. ° Although.sponsor claimed that Just one kindney failure could
not ‘be attributed to the drug, the alternative must also be considered,
because the cause of death in this group was unknown, the sample size is too
small, and kidney-damage was seen in other species. In this study, all dose
levels (0.5, 1.0, and 5.0 mg/kg) exhibited JG pathology; apparently there is

no no—éffect'dose level on record for any species.

Sponsor noted that severe effects of anemia and thrombocytopenia-or teukopenia

with bone marrow hypocellularity observed in dogs given captopri) weren't seen .

with quinapril; however, Quinapril observations were made at much lower "dose
tevels than those previously made with captopril, and dose relationships were

not discussed by the sponsor. Because-of dose differences, effects of anemia
and thrombocytopenia or leukopenia with bone marrow hypocellularity that were

observed in dogs given captopril and not seen with lower doses of quinapril

_ cannot be ruled out as a general ACE inhibitor effect by the available data.

-In the rat carcinogen1c1ty-;tudy. the 6n1y differences between the doses with

respect to intercurrent mortality were caused by-dose retated increases in -
male_intubation deaths. Pulmonary edema and hemorrhage due to gavage dosing
errors were-more numerous than reported in the summary, and more numerous in
treated groups in a dose related manner than in controls. Clinical signs and

symptoms were mifior. Terminal body weights were 7 to 107L of control weights

and recduction of feed consumption did not exceed-3% in the treated groups.
Biochemical alterations at 100 mg/kg included increased BUN and plasma renin
in males, decreased serum glucose levels in females, and minor increases in

-CPK and "LDH levels in males given 50"mg/kg or more. Significant biochemical

dlterations were 1imited to increased BUN in males and decreased serum glucose

levels in females given 100 mg/kg and to minor increases in CPK and LDH levels

in males given 50 mg/kg or more. .-Plasma renin tevels were increased
significantly only in males given 100 mg/kg. Organ weight changes were
Timited to increased kidney weights in high dose males. No.ophthalmic
findings or_changes in ECG parameters were detected at § months. - Terminal
ophthalmoscopic evaluation revealed a slightly higher incidence of sacculation
of retinal arterioles in treated animals compared to controls. The only
drug-related terminal sacrifice gross finding seen in M- and H-D males was a
finely pitted cortical surface of the kidney; a dose related increase with a
male incidence about 5 to 7 times that of the females. Anticipated renal .
histopathology seen in previous studies were found at all dose levels, but .
heart weight decreases were not. ~Drug-related histopathologic renal_changes
at 52 weeks in most-animals given 10 mg/kg.and above were more preminent in
males and more pronouced than at 26 weeks and included JG hypertrophy/ -

“hyperplasia and increased granularity of the JGA~ap§ 1g}erlobu1ar arteries.
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- At-52 and 57 weeks, the occurrence of spontaneous fénal degenerative lesions
was greater in animals given 50 or 100 mg/kg. The 52 to 104 week sacrifice
incidence of medulary mineral deposits (MOM) appeared in M- and H-D males and

H=D females.

Sponsor contends that chronic progressive nephropathy (CPN), excluding JGA, is
only a modest enhancement of this spontaneous nephropathy-inH-D quinapril
treated groups of both sexes and is not seen at the lower two doses. The JG
changes were still prominent after the reversal period; however, sponsor

claims that these JG changes did not progress with continued dosing during the

last 52 weeks of the study and that the increased JGA granularity which i

correlated with elevated plasma renin levels early in the study became less._ .
conspicuous. Sponsor contends that this observation was correlated with . __
- declining plasma renin activity from week 52 to week 104. It is difficult to
draw these conclussions_from the data submitted. Glomerutonephrosis,. tubular.
basophilia, and cortical cysts, were more common in males. As in the mice,

the kidney was adversely affected by the treatment in.a dose related manner.

Target organ charges common to both species were JGA hypertrophy and

.7 . hyperplasia at all treatment levels (no no-effect level) and renal

degenerative changes.at-doses of 35 mg/kg or more in mice and of 50 mg/kg or.
more in rats. o ‘ ' o :

These 2_year studies were not repeated with the combination and no toxicity
' comparisons between Quinapril and the Q/HCTZ combination are available. Renal
degenerative changes in the kidney appeared in both species, and were more
— dose sensitive in the mouse than in the rat. With such a clear cut dose
dependent difference in the mouse it might be recommended that comparative
-kidney toxicity studies be undertaken in the mouse to evaliate the effect of
the combination on kidney toxicity. : - ”” -

" BODY WEIGHTS AND FOOD CONSUMPTION: —

‘Body weight and food consumption decrements in Quinaprit treated mice-and rats
were treatment and dose related, but not marked until 500 mg/kg for female
mice and for 250 and 500 mg/kg for male rats. Considerably lower dosages

~were selected for most chronic studies.  The addition of HCTZ in an
equivalent study in rats produced non.dose-related weight decrements similar
for all dose levels -in the male groups and in L- and LM-D females; but

~ 7 (Cinversely) with minimal changes in the HM- and H-D females inspite of a

reduced food consumption. - Five animals/group were put on on a recovery
program after 13 weeks and all groups slowly recovered toward (but did not-

-achieve) normal weight gatn potential except the two higher dosed female -
groups which suddenly lost weight_and became equivalent to the other groups.
No data was provided, but water balance and kidney function-would be likely
suspects for such an observation. : '
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" SUMMARY AND RECOMMENDATIONS:

‘Both of ‘the active ingredients of this preparation, Accuretic, are approved

drugs and will be given together by countless physicians. Approval of this

. NDA for a fixed combination-would require suitable labeling to indicate the
~ poorly characterized increased toxicity of the combination and/or the
“generation of more information quantitating that increased toxicity."

For proof of antihypertensive activity in spontaneously hypertensive rats,
sponsor compared doses of 0.3 mg/kg Quinapril, 30 mg/kg HCTZ, and in .
- combination for a 1/100 ratio. The dose chosen for the hypertensive dog
- renal execretory response comparison study was 10 mg/kg for both Quinapril and
HCTZ, and in combination for a ratio of 1/1. In-rat renal activity studies, -
- ~doses ranged from 0.1 to 3.0 mg/kg for Quinapril and for only 1.0 mg/kg for
- HCTZ, then in combination for those levels with ratios varying from 1/10 to
—-7 _3/1. All-toxicology studies used 3 Q/HCTZ_ratio of 40/25. "The clipical. — - -

— - _combination r : B -

- ‘Inthe toxicity tests of Quinapril combination, sponsor has reduced Quinapril
content (with respect to previous studies with Quinapril) in the doses used ——
and direct Quinapril dose toxicity comparisons cannot always be made.
Sponsor has not provided the rationale for reduced Quinapril combination
dosing in the toxicity tests with the combination; but, assuming that the
reduction represents an estimated potentiatimg-of clinical effect of the HCT2

. in the combination, then_a comparison of effects of such combination
equivalents should be equal. Instead, the lower Quinapril content
combination doses appear to be more toxic than the higher doses of Quinapril

alone, and a potentiation of toxicity is evident. The combination is more —

-efficacious; however, given this greater toxicity, the question of erosion of
- the safety margin becomes paramount. Unless the therapeutic gain s greater
) than the increased toxicity, this combination cannot be recommended. This
- question cannot be answered from the .animal data presented.-

It.is to be recommended that sponsor provide the rationale for the test dose”

. tevels chosen especially with reference to clinical gain. .Because comparisons — -

’ are now made with differing Quinapril levels, further tests are to be
recommended to provide direct comparisons of Quinapril with equivalent doses
of Quinapril/HCTZ in combination. Such studies would provide a direct
estimate of the enhancement of toxicity, allow a toxicity comparison of the
combination to any improvement of clinical efficacy, and, to determine the .
possibility of safety margin erosion. -

e It is apparent that kidney damage is increased by. the combination and the
- kidney can be considered a target organ, but no good comparison studies are -
available. Because the mouse appears to be the most sensitive model for
kidney damage determinations, it is to be recommended that-sponsor make a
= comparative evaluation of possible kidney damage in the mouse. . -
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The combination increases the maternotoxicity, fetotoxicity and probably is a
fetal physiological teratogen at a fraction of the clinical dosages in the
rabbit. No-comparison studies between Quinapril and the Q/HCTZ combination
with respect to Segment I and III reproductive parameters have been

submitted. In view of the increased toxicity in other comparisons, the lack
of such Segment I and III reproductive safety information would indicate the
need for such studies and a recommendation for a contraindication in pregnancy.

/sl 2

/ / —_— s
hm: C. Van Arsdel III, March 20, 1992.
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