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1. Materials utilized in review

Materials from NDA/IND

NDA submissions reviewed are listed on the front cover. The material included
conventional study reports for a total of 50 clinical studies, individually reviewed in
Appendix A. The sponsor also provided an electronic submission of some study
documents, all data from placebo-controlled studies and some biopharmaceutical
studies, and page-images of CRFs for deaths and withdrawals for adverse events.
These materials were all reviewed.

The clinical development programs for irbesartan and irbesartan plus HCTZ were
undertaken under IND and IND respectively. These submissions were
not utilized in this review. .

Related reviews or consults

NDAs for several angiotensin II receptor antagonists, monotherapy and combination
products, have been previously reviewed by the Division. Neither the original
submissions nor the reviews of those materials were utilized in the review of NDAs
20-757 and 20-758.

An NLM search was conducted to look for publications involving clinical trials of
irbesartan. The results of this search are discussed in section 5.2.3 on page 13.

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
0 ORIGINAL

APPEZRS THIS WAY
ON ORIGINAL

8 August 1997



Background NDA 20-757, 20-758

2.1

2.2,

24.

2.6'

Irbesartan, Irbesartan/HCTZ for hypertension

2. Background
Indication

The proposed indication for irbesartan and for the combination of irbesartan plus
HCTZ is for the treatment of essential hypertension.

Information from related pharmacologically related agents

Irbesartan appears to have a mechanism of action similar to that of valsartan,
previously approved for the same indication. 4

Administrative history
The development program for irbesartan was managed under IND filed in
March of 1993, after some initial study in Europe. The sponsor met with the Division
in September 1994 for an end-of-phase-II meeting. There have been no substantive
administrative issues. ,

The development program for irbesartan plus HCTZ was managed under IND
filed in September 1994. There have been no substantive administrative issues.

Proposed labeling

The proposed label is reviewed in section 9 on page 94,
Foreign marketing

As of the date of filing, irbesartan was not marketed in any country.
Other background information

None.
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3. Chemistry, manufacturing, and controls

3.1. Basis of review

This section of the review is based upon the chemistry review of NDA 20-757 dated 7
February 1997, by RD Mittal.

3.2. Structure
Irbesartan (SR 47436, BMS-186295) is 2-butyl-3-[(2’-(lH-tetrazol-S-yl)biphenyM—

yDmethyl]-1,3-diazaspiro{4.4]non-1-en-4-one, with molecular formula CasHpgN¢O,
molecular weight 428.5, and structure as shown in Figure 1 below.
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Figure 1. Structure of irbesartan.

3.2.1. Deficiencies The chemistry review identified several minor deficiencies, the most serious of which
is a lack of stability data to support a request for a 2-year expiry date. Approval with a
6-month expiry date appears feasible.
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4. Animal pharmacology

This section of the review is based upon draft pharmacology reviews by Drs.
Jagadeesh (pharmacodynamics, pharmacokinetics, carcinogenicity, acute and long-
term toxicology) and Stolzenberg (reproductive toxicology).
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The data show that irbesartan is a potent and selective antagonist of the AT,
angiotensin II receptor. This receptor is distributed in (a) blood vessels, where
activation leads to vasoconstriction and smooth muscle growth, (b) adrenal cortex,
where activation leads to aldosterone secretion'and, via secondary effects of
aldosterofie on kidneys and the CNS, to salt and water retention, and (c)
Juxtaglomerular cells, where activation inhibits renin secretion.

Irbesartan displaces angiotensin II from AT, receptors on rat adrenal cortical
membranes, rat liver cell membranes, cultured rat aortic smooth muscle, and human
aortic smooth muscle, all with ICs=0.5t02 x 109 M. Binding to rabbit aorta smooth
muscle was characterized as competitive and insurmountable. Binding to receptor sites
for other ligands—a;- or &y-adrenergic ligands, M;- or My-muscarinic ligands,
histamine, serotonin, bombesin, bradykinin, endothelin I, neurotensin, vasopressin,
neuropeptide Y, imidazolines, CGRP, phencyclidine, cannabis—had at least 10%-fold
lower affinity.

Irbesartan failed to inhibit human or baboon renins and other asparty) proteases.

Irbesartan 3 mg/kg i.v., 30 mg/kg p.o., or 10 pg/kg intracerebroventricularly produced
80 to 100% inhibition of the pressor effect of exogenous angiotensin II in conscious
rats. The antagonism of the pressor response in rabbit was characterized as non-
competitive and insurmountable. The effect of exogenous angiotensin II on
aldosterone secretion was affected over a similar irbesartan concentration range.
Irbesartan 3 mg/kg had no effect on pressor responses to norepinephrine or vasopressin -
in rats.

Similar i.v. doses of irbesartan antagonized pressor effects of angiotensin II in dogs
and monkeys.

Irbesartan reduced blood pressure in animals with a model system for high-renin
hypertension—rats with a ligated renal artery-—but not for models of low-renin
hypertension—spontaneously or DOCA-salt hypertensive rats.

Doses of irbesartan several-fold greater than necessary to antagonize angiotensin II
receptor-mediated actions failed to produce central or autonomic effects in mice.

Although fairly extensive studies of pharmacokinetics were performed, their relevance
is now largely restricted to interpretation of toxicity studies. The following points,
illuminated in animal studies, are of some interest.

Estimated bioavailability is 11 to 22% in rats, 45 to 120% in monkeys, and >61% in
man. Plasma levels increase less than dose-proportionally.

The volume of distribution is large—on the order of 1 L/kg—in animals and man.
Irbesartan is not taken up by red cells, but there is high, effectively non-saturable
binding to plasma proteins, an observation that might have relevance to the treatment
of drug overdose.

—e4— 6 August 1997



Animal pharmacology

43.3. Metabolism

434. Excretion

44, Toxicoloéy
4.4.1. Acute toxicity

44.2. Sub-chronic to
chronic toxicity

44.3. Special studies

44.4. Carcinogenicity

Joint Clinical Review

NDA 20-757, 20-758
Irbesartan, Irbesartan/HCTZ for hypertension

Radio-labelled irbesartan illustrates its principal metabolic pathway, with the bulk of
the movement from the upper GI tract to the liver to bile to the lower GI tract.

Irbesartan is extensively metabolized, with no fewer than 14 metabolites identified,
chiefly hydroxy and glucuronide derivatives. Mice metabolize irbesartan relatively
quickly compared with rats, dogs, monkeys, and man, and the favored metabolic
pathways are dissimilar in mice as well, suggesting that toxicological data from mice
are of limited usefulness.

Work with hepatic microsomal preparations is consistent with metabolism by CYP2C9
and, to a lesser extent, CYP3A4. Irbesartan was neither an inducer nor an inhibitor of
CYP 1A or 3A families in human hepatocytes.

Several metabolites have AT, receptor affinity comparable to that of the parent drug.

The bulk of the recovered drug appears in feces, and relatively little (<10%) in urine.
The main form of recovery in feces is as the parent drug, thought to represent in situ
hydrolysis of the glucuronide metabolite from bile.

Acute toxicity was studied in mice and rats. There was no overt toxicity associated
with single oral doses of irbesartan to 2000 mg/kg in either species. Combination of
irbesartan/HCTZ to 2000/4000 mg/kg (mice) or 3000/500 mg/kg (rats) as a single oral
dose was without overt toxicity. Intraperitoneal irbesartan 2000 mg/kg was 100% fatal
in rats; doses up to 200 mg/kg were without overt toxicity. Mice and rats administered
intravenous irbesartan to 50 mg/kg (solubility and volume limited) was associated
with no overt toxicity.

Rats received oral doses of irbesartan 30 to 1000 mg/kg for 1 to 6 months. Findings
thought to be treatment-related were small increases in blood glucose, urea, and
creatinine, increases in urinary excretion of sodium and chloride, hyperplasia and
hypertrophy of the juxtaglomerular apparatus, and mild to moderate anemia. Similar
findings were obtained in rats maintained on irbesartan/HCTZ 10/10 or 90/90 mg/kg
for 6 months. Rats had a lower than control incidence of murine progressive
nephropathy, said to be like ACE inhibitors.

In a series of studies Cynomolgus monkeys received oral irbesartan 10 to 1000 mg/kg
for 1 month, 10 to 90 mg/kg for 6 months, and 20 to 500 mg/kg for 1 year. There was
no treatment-related mortality. Effects seen included anemia (decreased RBC,
decreased hemoglobin), renal effects (increases in urea, and creatinine, hypertrophy of
the juxtaglomerular apparatus), and decreases in heart weight. Monkeys were given
oral irbesartan/HCTZ 10/10 to 90/90 mg/kg for 6 months, with a similar array of
findings. .

Guinea-pigs were evaluated for development of phototoxicity in response to oral doses
of irbesartan alone 100 mg/kg for 6 days. No phototoxicity was seen.

Carcinogenicity studies were carried out in mice and rats at doses producing some
mortality. Such high dose animals had acute tubular necrosis, focal necrosis of the
liver, and single-cell necrosis of the spleen and thymus. Other effects observed in
surviving animals included thinness, under-activity, salivation, reduced body
temperature, and piloerection. Renal tissue examination revealed basophilic and
dilated cortical tubules, vacuolation of tubular epithelial cells, and hyperplasia of the
juxtaglomerular apparatus, reminiscent of effects seen with ACE inhibitors and other
angiotensin II receptor antagonists.

The Carcinogenicity Assessment Committee convened to consider irbesartan on 24
June 1997. Its decision was that studies in mice and rats were adequate, and that, after
appropriate consideration of laboratory historical control rates and multiple
comparisons, there was no evidence of carcinogenicity in either species.
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The Ames test looks for genotoxic agents causing histidine-dependent strains of
Salmonella typhimurium to revert to histidine independence or tryptophan-dependent
E. coli to revert to tryptophan independence, in the presence or absence of metabolic
activation. Appropriate positive- and negative-controlled studies of irbesartan and
equal (w/w) irbesartan/HCTZ, up to cytotoxic levels, revealed no genotoxic potential.

A DNA repair assay in isolated rat hepatocytes looks for unscheduled DNA synthesis.
Positive-controlled studies revealed no increase in DNA synthesis with non-cytotoxic
concentrations of irbesartan.

A gene mutation test in Chinese hamster fibroblasts (lung or ovary) looks for base-pair
substitutions, frame-shift mutations, and deletions resulting in increased expression of
HGPRT, in the presence or absence of metabolic activation. Positive-controlled
studies revealed no increase in mutation frequency attributable to irbesartan or equal
(w/w) irbesartan/HCTZ, up to cytotoxic levels.

A test of human lymphocytes in vitro looked for chromosomal aberrations
(clastogenicity; gaps, breaks, translocations, etc.) in the presence or absence of
metabolic activation. Two positive-controlled studies revealed numerical aberrations
at doses of irbesartan within a factor of 2 or so of cytotoxic concentration. A similar
study of equal (w/w) irbesartan/HCTZ revealed no clastogenic potential, up to
cytotoxic levels.

The in vivo mouse micronucleus assay looks for polychromatic erythrocytes with
micronuclei in marrow samples, an indication of clastogenicity or spindle poison
activity. A positive- and negative-controlled study revealed no clastogenic potential of
irbesartan or equal (w/w) irbesartan/HCTZ at doses higher than those employed in the
carcinogenicity studies.

Studies of reproductive toxicology, undertaken in rates and rabbits, utilized doses that
produced plasma drug levels roughly equivalent to blood pressure-reducing doses in
man.

Male Sprague-Dawley rats were dosed from 71 days prior to mating and females were
dosed from 15 days prior to mating to post-partum day 24. Females showed lower rates
of weight gain and produced lower placenta and fetal weights. Fetuses exhibited
hydroureter and renal pelvic cavitation, considered by the reviewer to represent mild
and reversible retardation of development. Fetal lower weights persisted through
weaning only; these animals went on to have normal second-generation litters.

Somewhat lower doses of irbesartan were administered during gestation in Sprague-
Dawley rats, alone and in combination with HCTZ. The principal findings were again
reduced weight gain in females and fetuses. Similar studies in New Zealand white
rabbits showed reduced weight gain in does, and increased fetal resorption and
decreased numbers of live births.

Tissue distribution of '4C-labelled irbesartan was studied during gestation in rats and
rabbits. Fetal levels were lower than maternal levels or placental levels, but fetuses did
show appearance of label in the gall bladder and gastrointestinal tract, persisting for at
least 48 hours.

Low concentrations of radiolabel appear in milk of Sprague-Dawley rats, following a
single dose.
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§. Description of clinical data sources

5.1.  Primary source data

5.1.1. Study type and design and subject enumeration

5.1.1.1. Controlled studies Table 1 below lists controlled studies of effectiveness in hypertensive subjects. Each
of these studies is the subject of a brief review in Appendix A. Most such studies were
randomized, double-blind, placebo-controlled studies in a population with mild-to-
moderate hypertension (SeDBP between 95 an 110 mmHg). A few studies were
actively controlled, with amlodipine, atenolol, or enalapril. One study (CV131-032)
was conducted with subjects have severe hypertension (SeDBP between 115 and
130 mmHg).

Table 1. Controlled clinical trials of effectiveness.

i ‘
Fixed-dose monotherapy
ACT 1927hDo-eﬁn$nxwdy of irbesartan in patients with mild to  1page 129|R,DB,PCJI}| 1 [1,25,100{87] 10-33 | — 0
:.;;M-OOI fwn"mhmmmmo;‘:mgmm page 135|R.DB,PC,lI} 1 |5,25,100| 77 ] 23-40 | — ]20-24
ypertension.

%ﬁ:ﬂmmzﬁﬁ;w&ﬂmx page 146]R.DB,PCII| 4 100 |56} SO-55

CYIS1-057: Parmacodrmaics e on s ngionsin sysers | page 255| RDB.PCJI| 4 300 |24 50-50
in subjects with mild-to-moderate hypertension.

32&-0‘22 ‘“:h Tlﬂm SW:efk study of ﬁe':gﬂjzﬂmﬂnﬁ o |P2BE 1383/ R,.DB,PC|i| 8 1, 5,10, |570] 23-41 |12-19|13-20

hypmgxon (SeD?l" 95-110mmHg). 25, 50,
100

ggﬁom]ﬂ mmxg"W”mm page 195|R,DB,PCI| 8 { 75,150 [215| 28-40 |18-21| O

CV131-025: Dose ranging study II: a mwlticenter trial of the  * page 172|R,DB,PC,II} 8 100,200, |319) 26-35 {10-16| 7-18
e it e B ot 300

% l?&-‘:i? a:b mu&uml:fd:':?k study of ll*: ml?’ﬂ]:avm“m 1o |P28E 246|R,DB,PC,I] 8 |150,300,|524| 29-44 {11-20| 8-15

moderate hypertension (SeDBP 95-110 mmHg). 600, 900

Fixed combination with HCTZ

gl::ﬁ?: Factorial 3{1;%&%{" t!d-: :;f% :_fw_m“hlﬁle page 213 RDB,PC|lI} 8 375,100,683} 20-45 |10-27| 5-18
hypertension. 300

CVI31- 032:.:1 The muhm: fmcy of :edmmn of page 227|R,DB,PCJI| 8 75,150 {178} 39-44 | 4-16 | 8-16

ambulatory blood pressure monitoring.

%m‘?ﬂ ?thmuﬂmlemﬂxm page 222|R.DB,PC/I| 12 | 75,150 |B15] 41-47 |12-19| 8-14

components in mild-to-moderate hypertension.

Titrated dose
gmﬁx:&mﬂrﬂ:ﬂwﬂ’@m—“ﬂ P!::b& page 189|R,DB,PC/lI| 12 755330. 319{ 32-37 {16-19] 4-10
Wl3lmmf‘f;ﬁgw“uﬂnfﬂyrgftr:ewm:ij page 234|R,DB,PC,I| 12 | 75,150 {238] 36-38 |11-18|12-12

nonresponsive to hydrochlorothiazide alone.

CVi131-028: M“'ﬂcemlﬂf ;Mml:ld ofd-‘.ubk-bhl:grpmwn of |page 184|R.DBAC/l{ 12 755330, 202} 46-51 |28-30] O-1

;C,?’,,‘:J,ﬁ?‘.“‘“‘;;"g;"‘ ufﬂylooffﬂ* Mﬁww page 207|R,DB,AC,l] 12 | 150,300 |182| 37-44 |10-11|31-33
ypertension.
CVl3lmz"dMﬂuwuﬁwnM°mni-fw‘::nmm of |page 179|R,DB,ACMi 24 | 75,150 |231] 38-45 {18-23| O

FVISI-OS:“M::;;?;‘?:MNM :‘z‘“:k*hndmw:l:;‘y' page 203|R,DB,AC/i| 24 | 75,150 |188( 54-56 | 100 | O-13

a. R=randomized; DB=double-blind; PC=placebo-controlied; AC=active-control; li=parallel.
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Not included in the table is one open-label study of irbesartan 150 to 300 mg in
subjects (N=79) stratified by degree of renal impairment!.

This set of studies was the primary basis for the evaluation of effectiveness of
irbesartan alone and irbesartan plus HCTZ for the treatment of hypertension.

5.1.1.2. Clinical pharma- Studies of clinical pharmacology of irbesartan are listed in Table 2 below. Not
cology included in this listing are those previously listed in Table 1 on page 7, but with
pharmacokinetic data collected as well.

Table 2. Clinical pharmacology trials.

Pharmacokinetics
e iy iyt Py [P 153 OLI | 50 [ 4 [
e i ot o) s s [page 156/ OL,I | 100, 300 R P el T
: volunteers and renal
impaired subjects
CV131.014: Single 34 multiple mmhm ad  |page 162| OL,I 300 20 Repetidve-dosing PK
compared 10 healthy subjects volunteers and hepatic
cimrhosis subjects
CV131-045: Safety, tolerance, pharmacokinetics and page 242| R,DB, [ 150, 300, 600, 36 Repetitive dosing PK in
m& o&yub:;]mw; 'follomng single and multiple 150 to PC,I 900 normal volunteers
[olloing a gl 150 g ol oot e Pt oot | page 250 | OL,I 150 24 e K
o008 4 ey oo megk o s ieatty I page 290| OLJI 2 30 st tkin
of 25 mg during 8 days. mmmd
TDR 1691: 1'015.?312’,;‘ m °v2 ls;ggs administered in page 295 KP%B’ 10, 52(()),0 100, 41 Single?:e PK in
DU ﬁsm'm mgm administration single [ page 301| R ig:B’ 158-01 (;'5205, 2%% 48 Singmlg:
250, 300, 350,
375, 400
Pharmacodynamics
;DY 1691: mmnolf, ;h.e mhrbino?nof ressor responsc 10 page 268| R,DB, | §, 25, 50, 100 24 i‘ﬁ'.:“ response 1o
subjects. - PC,XO volunteers
slomerua permachecity b beany g wedon " Ipage 271 R.DB, 0 13 [ e rena
controlled, crossover trial of a single S0mg oral dose. PC.XO volunteers
- of i - — -
by sl s s ok e e oL ectn % [page 274] RDB, | 10, 50 B[R dosing e
days of 10 or SO0 mg. PC,II volunteers
PDY 2203: Effects of irbesartan on blood pressure in healthy salt page 277 R,DB' 1,5, 10, 25, 50, 12 Single-dose PD in
?:igl:l‘:ddose dou;ll‘es-';;im“:hwbo dosel rangiugl”srlou:i:y()m'y PC,XO 100 vohm;h ¥
PDY 2204: Hormonal profile and hemodynamic effects of irbesartan in page 280| R,DB, 10, 50 9 Single-dose non-
healthy volunteers. PC .XO invasive L
hemodynamics in
normal volunteers
- e P -
ceogenou ol b S s 500 mg | PAES 285] RDB, | 75, 150, 300 e AL
in normotensive subjects. PC.XO volunteers
Other indications
- - - . o r—
S s S\ o [Peee 13| RDB. 1,5, 10.80, |96 Jrmmmmie —

- CV131-033: The safety and efficacy of irbesartan in patients with hypertension and renal insufficiency. on page 210.
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a. R=randomized; DB=double-blind; OL=open-label; PC=placebo-controlled; AC=active-control; =parallel;
XO=cross-over.

5.1.2. Demographics Figure 2 below shows the distribution of subjects’ age by race and sex in placebo-
controlled monotherapy studies?, including the irbesartan-only and placebo arms of
studies of irbesartan plus HCTZ.

RACE
BLACK HISPA INDIA ORIEN OTHER WHITE

F
4 | N=75¥752
!
41N = 140811 4C

Figure 2. Demographics in placebo-controlled monotherapy trials.

SEX
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2 Studies CV131-002, CV131-004, CV131-025, CV131-029, CV131-030, CV131-037, CV131-038, CV131-050, and
CV131-057.
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X Figure 3 below is a similar figure for studies of irbesartan plus HCTZ>.

RACE
BLACK OTHER WHITE

80+

20+

N = 103/104 N = 942/542

Figure 3. Demographics in placebo-controlled trials with HCTZ.

Table 3 below is a tabular summary of demographic data for placebo-controlled
studies of irbesartan alone and irbesartan plus HCTZ.

Y
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3 Studies CV131-037, CV131-038, CV131-039, and CV131-040.
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Table 3. Demographics of subjects in placebo-controlled studies.

Age (%)
20-30 14 1.8 1.3 1.1 08 0.8
3140 8.9 8.9 59 7.6 10 9.7
41-50 27 29 24 26 28 25
51-60 36 33 43 37 34 35
61-64 11 13 10 12 12 13
65-74 14 14 14 15 14 .| 14
275 1.7 1.5 1.3 13 1.5 2.3
Mean (y) 54 54 55 54 54 54
Male (%) 64 64 62 62 58 60
White (%) 83 83 73 80 74 79
Black 11 11 12 11 9.8 11
Other 6.7 6.3 14 8.9 16 11
Duration of HTN (%)
<6 months 6.4 6.6 8.5 6.1 55 49
6-12 months 8.6 7.4 13 8.7 6.8 8.4
12-24 months 7.0 6.8 6.8 4.7 8.5 6.6
>24 months 73 77 72 80 79 80

Planned exposure by dose in monotherapy studies is shown in Table 4 below. Planned

exposure by dose in combination studies is shown in Table 5 be
exposure during double-blind treatment was onl
because only a small fraction of subjects withd

Table 4. Drug exposure in placebo-controlled phases of monotherapy studies.

low. Actual drug
y somewhat less than predicted
rew for any cause.

ﬁzm on randomized doses for planned follow-up periods
4 641 | 82 | 82 | 81 83 | 42 | 82 [ 297 | 242|450 79 | 240 [ 105 | 99
6 611 { 82 | 82 | 81 83 | 42 | 82 (297|204 [450 [ 79 | 228 [ 105 | 99
8 494 | 82 | 82 | 81 83 | 42 | 82 | 193|204 | 352 79 [ 228|105 99
12 135 0 0 0 0 0 0 1331 0 |136] O 0 0 0
Cumulative totals (subjects treated with at least this dose and duration)
4 2616 | 1975 | 1893 | 1811 | 1730 | 1647 [ 1595 [ 1513 [ 1216 | 973 | 523 444 1204 | 99
6 2525|1914 1 1832 1 1750 | 1669 | 1586 | 1544 [ 1462 | 1165 | 961 | 511 432 1204 | 99
8 2206 | 1712 | 1630 | 1548 | 1467 | 1384 | 1342 | 1260 | 1067 | 863 | 511 432 | 204 | 99
12 409 1274 1274 [ 274 | 274 | 274 | 274 [ 274 | 136 | 136 | © 0 0 0
Cumulative totals (subjects treated with at least this dose and duration x weeks)
4 10464/ 7900 | 7572 | 7244 | 6920 | 6568 | 6385 | 6052 | 4864 | 3892 | 2092 1776 ] 816 | 396
6 15150111484110992|10500{10014 9516 | 9264 | 8772 | 6990 | 5766 | 3066 2592|1224 | 594
8 17648|13696/13040{12384[11736]/11072(10736]|10080] 8536 | 6904 [ 4088 345611632 792
12 4908 | 3288 | 3288 | 3288 | 3288 | 3288 [ 3288 | 3288 [ 1632 | 1632 | 0O 0 0 0
Total |48170{3606834892/33416{3195830444[29673]28192]22022[18194 9246|7824 3672 1782
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Table S. Drug exposure in placebo-controlled phases of combination studies.

] o0 o e 3ms o fooogs o100 0 | 150 | 300
0 5!6.25!12.'5“25 0 .{625[125]25] 0 |12.5]25] 0 [6.25{12:5] 25| 0 {125] 0 [6.25]12.5]25

. Subjects on randomized doses for planned follow-up periods T T B -
6 1200/ 0|O0}0j0{0]J]OJO|O]JO|NN8O|O0O}|O0O|JO|Oj]O]JO[{O]|O]O
8 10144 |40 [39] 42 |44 |45{41| O |58 |0 |41]144 |43 144]| 0 |63 |43]40| 44 |43
12 1351 0 |137/10] 0 | O | 0 O [138|134]0|0] O | O }|O0|136/135]0] 0} 0|0

Cumulative totals (subjects treated with at least this dose of irbesartan and HCTZ and duration)
6 + [1964|1125]979]285/1296] 813 | 763 [246{1124| 682 [205{676| 839 | 395 |130{504| 372 |170| 127 | 87 |43
8 1684|1008| 866 |167|1178( 738 | 650 |128[1006| 564 | 87 |756] 444 | 265 | 87 |369|285|170] 127 | 87 | 43
12 812|406 |406| 0 | 540 |269(269| O | 540 [269] O [271}135|135| 0 |271|135| 0| O [ O | O

Cumulative totals (subjects x weeks / 100)
6 1181 68 | S9 (17| 78 | 49 | 46 [15] 67 {41 | 12|54 | 50|24 |52(30]|17]|10|76]52]2.6
8 1351 81 69 (13]94 |59 |52|10] 80 (45]7.0|54{33|30(70/40(23]14}10(7.0}3.3
12 97 [49 149|065 (132132 (0[65(32]0|33(16{16[0|33]16{0| 0| 0|0
Total [350)197(177]30]237{140]130|25|213|118|19141{100) 70 | 12(103] O {24 | 18 | 12 |59

5.13.2. Open-label experi-
ence

There were approximately 930 subject-years of double-blind experience in
monotherapy studies, of which 25% was on placebo, 15% was on doses of 1 to 75 mg,
and 8% was on doses >300 mg.

There were approximately 670 subject-years of double-blind experience in
combination studies with HCTZ, of which 68% was on non-zero doses of irbesartan
(37.5 to 300 mg) and 56% was on non-zero doses of HCTZ (6.25 to 25 mg).

Figure 4 below shows life table analyses of actual time in study by days for subjects in
monotherapy and combination studies, including open-label exposure and placebo and
all active doses®.

)

—

Figure 4. Time in study (days) for monotherapy and combination trials.

The sponsor’s summary of long-term open-label exposure, through the cut-off date for
the safety update is shown in Table 6 below.

4 These graphs were developed from the electronic data supplied with the original NDA submission. They do not
include open-label experience accrued to the closing date for the safety updates.
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Table 6. Exposure to study drug in open-label studies.

N

: Byage Byrace .. .
| Tivosaran| . | Gbesaran

1123]668[1045|655|1309[392[1368| 332 | 1555] 152 84 [1339 186|175

| <65 |265] <65 |265] W | B {om| w8 [om

<90 days 444 12701 278 | 116} 560 IST 313815649753 [315]43 |36
91-180days | 219 |111]151 |71 [245|85]162|60|301{21f 8 [290] 18] 14
181-270 days| 97 {87 ]100}59{137{47[123|36|166[10] 8 [130][20] 9
271-365 days| 151 | 95| 288 [229] 193 |53 142394 [233|{ 6 | 7 | 3875575
366-545 days| 123 | 62 | 173 {153 153 |32 (278 |48 |173| 9 | 3 (2543339
546-730days| 45 25|34 19|64 [ 6 |42 11|65 3242101
>730 days 44 118121 | 8|47 |15127 1283|633 [21]71]1
Total

subject-years

641|359 712 |501] 792 [205]| 997 [219| 907 | 61 | 31 | 945 |142]131

§.1.33. Safety updates

The 4-month safety updates included no new controlled clinical data. The final safety
updates included safety data from active-control study CV131-064. The total number
of hypertension subjects exposed to irbesartan as of the cut-off date for the final safety
update (15 March 1997) was approximately 5123. The number of subjects still in open-
label studies as of the final cut-off date was 640, down from about 1300 at the cut-off
date for the 4-month safety update. The sponsor estimates that the total exposure to

irbesartan in open-label extensions as of the final cut-off date was 2948 subject-years.

Nine trials with irbesartan were still blinded as of the final cut-off date, estimated to
include 775 subjects on irbesartan.

Enumerated events from the safety updates are listed in the review of safety. Estimates
of incidence were based on the exposure for the original NDA submission only.

Secondary source data

Other studies None applicable.

Post-lyarketing Irbesartan (alone or in combination) is not approved for marketing in any country.
experience

Literature

A search of the on-line catalog at NLM revealed only two published descriptions of
clinical trials of irbesartan.

The first® ?pears to refer to pharmacodynamic study in normal volunteers
PDY 2202°.

The second’ appears to correspond to an early dose-ranging study, ACT 19678,

Neither publication was reviewed in detail.

Joint Clinical Review

5- Short-term and sustained renal effects of angiotensin II receptor blockade in healthy subjects. Bumier M et al.,
Hypertension 1995 Apr;25(4 Pt 1):602-9,

S PDY 2202: Hormonal profile and renal tubular effects of irbesartan in healthy volunteers afier acute and re'peated
ora!l administration during 8 days of 10 or 50 mg. on page 274.

7. Hemodynamic and biochemical effects of the AT1 receptor antagonist irbesartan in hypertension. van den Meiracker
AH et al. Hypertension 1995 Jan;25(1):22-9.

8. ACT 1967: Dose-finding study of irbesartan in patients with mild 1o moderate hypertension. on page 129.
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$.3.  Adequacy of clinical experience

Development programs for antihypertensive agents are typically sized to provide some
minimum level of safety data. This amount of clinical experience is generally far
greater than is required to assess effectiveness.

The development program for irbesartan exposed 3100 subjects to study drug in short-
term (4 to 12 weeks), fixed-dose studies, of whom 1125 received study drug in
combination with HCTZ. Long-term (up to 2 years on irbesartan alone or 1 year on
irbesartan plus HCTZ) open-label extensions to controlled studies substantially
increased the number of subject-days of exposure.

Irbesartan is intended for life-long treatment of hypertension, typically many times the
length of exposure obtained in the clinical development program. The expected (as
opposed to established) benefits of treatment of hypertension are a reduction in fatal
cardiovascular events on the order of 1 per 1000 subject-years. If there were no
suspected drug-related fatal or life-threatening events in irbesartan-treated subjects,
the available safety data would, with 95% confidence limits, rule out an undetected
problem of about this magnitude.

In summary, although the development program cannot provide much assurance that
there is a clinical benefit derived from treatment of hypertension with irbesartan or
irbesartan plus HCTZ, it does meet the usual standards set for this indication.

5.4. Data quality and completeness

Joint Clinical Review

Full study reports have been provided for all pertinent clinical studies. Complete
machine-readable data were provided for well-controlled and biopharmaceutical
studies.

DSI audit of a sampling of centers in major studies uncovered no problems of a
material nature. )

Outside of the DSI audit, there was no attempt made as part of this review to reconcile
datasets with case report forms. :

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL
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6. Human pharmacokinetics

6.1.  Review

Four bioequivalence trials! were reviewed but study reports were not incorporated into

this review. All pertained to formulations not intended for marketing.
6.2.  Assays

Table 7 below summarizes irbesartan assays used in various clinical studies. All assays

were considered satisfactory.

Table 7. Assay validation for irbesartan. .
e e =]
z| REIRE
E 18-85 | B % Recovery
1 |Plasma Satisfactory | Satisfactory| 0. <7 | < 99.2-115.1
2 |Plasma Satisfactory |Satisfactory| 1 <7 <7 | 98-105.2
3 |Plasma 5-500 |Satisfactory|Satisfactory| 5 <13 |<18.7] 98.7-104.8
4 |Plasma 1-1000 }Satisfactory|Satisfactory| 1 <8 <3 | 94-103.5
10-4000 10 | <4 | <5 98-102
5 |Plasma 1-600 |Satisfactory|Satisfactory| 1 <9 | <53 | 98-1025
10-4000 10 | <11 | <8.7 | 98-102.7

6 | Urine 5-1000 |Satisfactory|Satisfactory| 5 <12 | 9 85-94
7 | Urine 2.5-200 | Satisfactory | Satisfactory| 2.5 <4 | <11 86-94
8 | Urine 1-1000 |Satisfactory|Satisfactory} 1 <6 <5 90-111
9 | Urine 1-500 |Satisfactory|Satisfactory| 1 €63 | s54 91-96
10 | Urine 1-800 |Satisfactory|Satisfactory} 1 <5 | <82 | 96.2-108
63. Composition
63.1. Irbesartan Composition of irbesartan tablets proposed for marketing is shown in Table 8 below.

APPEARS THIS WAY

I Studies BEQ 2275, CV131-026, CV131-051, and CV131-063.

Joint Clinical Review

—_15—

oM HAGINAL

8 August 1997




Human pharmacokinetics

63.2. Irbe-

sartan/HCTZ

NDA 20-757, 20-758
Irbesartan, Irbesartan/HCTZ for hypertension

Irbesartan

Table 8. Composition of irbesartan tablets.

7| Function o
Active

Lactose, monohydrate”

Pregelatinized starch

Croscarmelose sodium

Poloxamer 188

Silicon dioxide®

[Microcrystalline cellulose

Magnesium stearate?

Purified water®

Tablet weight

a. Amount at 100% chemical potency.
b. Amount of lactose varies with the actual potency of irbesartan.
of the theoretical tablet

¢. The allowable range is

weight.

d. The allowable range is

of the theoretical tablet weight.
¢. Water is used for processing only; 1t does not appear in the final tablet.

Composition of irbesartan/HCTZ tablets proposed for marketing is shown in Table 9

below.

Table 9. Composition of irbesartan/HCTZ tablets.

. Function

h

uct identification mn;\_%er 1862

\D|

5-A099-006|186205-A099.097

Irbesartan®

150.00

Active

Hydrochlorothiazide®

12.50

Lactose, monohydrate®

Microcrystalline cellulose

Pregelatinized starch

Croscarmelose sodium

Ferric oxide, red

Ferric oxide, yellow

[Silicon dioxided

Magnesium stearate®

Purified water'

Tablet weight

a. Amount at 100% chemical potency
b. Amount at 100% chemical potency.
¢. Amount of lactose varies with the actual potency of irbesartan.

d. The allowable range is ~
¢. The allowable range is

.of the theoretical tablet weight.
of the theoretical tablet weight.

f. Water is used for processing only; it does not appear in the final tablet.

6.4. Dissolution

64.1. Methods and
specifications

Joint Clinical Review

Active

The proposed dissolution methods and specifications for irbesartan tablets (75, 150,
and 300 mg) and the combination irbesartan/HCTZ tablets (75/12.5 mg and
150/12.5 mg) are shown in Table 10 below.

— 16—
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Table 10. Proposed product dissolution methods and specifications.

Dosage form

Tablet

!rbesmaanC'lZ

Tablct

Strengths

Apparatus

Media/temperature |

Volume |

Speed of rotation

Sampling times

Analytical method

75, 150, 300

75/12.5, 150/12.5

Specification

Not less thai

(Q) in 30 minutes

]

64.2. Media effects

Comparative dissolution profiles for irbesartan 75, 150 and 300 mg tablets in three

media (0.IN HCI, pH 7.5 phosphate buffer, and pH 2.0 citrate buffer) are illustrated in
Figure $ below and summarized in Table 11 below.

Figure 5. Dissolution of irbesartan tablets in various media.

Table 11. Effect of medium on dissolution of irbesartan tablets.

“Percent dissolved *.

VOIINH‘CIVPHZOJpH?SLOINHCI

pH2.0

pH75

0.1 NHCl

pH2.0

pH7S

Joint Clinical Review
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6.4.3. Batch consisten-
cy

Joint Clinical Review

NDA 20-757, 20-758
Irbesartan, Irbesartan/HCTZ Jor hypertension

Dissolution profiles (meantSD) from 4 different batches of each strength of the

combination tablet are shown in Figure 6 below. Most of the error bars are smaller than
the symbols. These data are summarized in Table 12 below.

75/12.5 mg 150/12.5 mg

Figure 6. Combination tablet consistency of dissolution from 4 lots.

APPEARS THIS WAY

~ar Ao

APPEARS THIS WAY
ON ORIGINAL
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Table 12. Combination tablet batch assay.

NDA 20-757, 20-758
Irbesartan, Irbesartan/HCTZ for hypertension

Manufacturing site
Batch size (tablets)
Irbesartan lot

HCTZ 1ot

. . Batchesof75/125mg . - . |-

_Batches of {50/12:5mg

Date of manufacture

| N95093 -

July 1995

SARL002
G527G

5ARLO03
G075G

5ARS012
2MLJ109

SARS009,

| 8MLJ143 | SMLI345

_-N95094

N95095: -

8MLJ142

‘8MLIJ346

July 1995 | Nov 1995 | Nov 1995

5ARS011
2MLJ109

July 1995

SARLO02
G527G

July 1995

SARLO03
G075G

Nov 1995

5ARS012
2MLJ109

Nov 1995

SARS009,
5ARS011
2MLJ109

Irbesartan potency
mg
% of claim
HCTZ potency
mg
% of claim

75.8
101.0

129
102.8

76.4
101.8

12.8
102.4

74.7
99.5

12.6
100.8

759
1012

12.8
102.0

151.6

-

149.8

1514

149.7

Impurities
SR49498, L1.
SQ-8936,E.L
Total, LI

<0.1
0.19

<0.1
<0.06
0.18

NEI
<0.06
0.22

NE
<0.06
0.25

<0.1
<0.06
0.21

0.11
0.11

Content uniformity

Mean
Range
RSD
HCTZ
Mean
Range
RSD

75.8
121
12.9
. 1.00

76.2
1.57
12.8
1.40

67
1.9
126
1.02

77.1

1.18

12.7

152.6
1.19
13.0
1.27

151.1
1.26
13.0
140

152.9
1.16
129

0.93

151.5
098
12.4

1.19

Dissolution”
Irbesartan
10 min
20 min
30 min
45 min
60 min

HCTZ
10 min
20 min
30 min
45 min
60 min

a. None evident

b. Percentage; mean and range.

644.

Conclusions

6.44.1. Irbesartan

6.44.2. IrbesartawHCTZ

Joint Clinical Review

An appropriate dissolution method and medium
release rates of the 75, 150 and 300 mg tablets are similar in the three media tested.

The 75, 150 and 300 mg tablets are compositionally proportional. Thus, a biowaiver is
granted for the 75 and 150 mg tablets,

has been established. The

The proposed dissolution specifications for all strengths is: % (Q) in 30 minutes. A

more appropriate specification would be ,

An appropriate dissolution method and medium
release rates across batches are similar.

— 19—

% (Q) in 20 minutes.

has been established. The
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6.5.
65.1.

65.1.1.

Irbesartan, Irbesartan/HCTZ for hypertension

The proposed dissolution specifications for each componentisz % (Q) in
30 minutes. A more appropriate specification for the combination tablet would be
+ % (Q) in 20 minutes of irbesartan, and. % (Q) in 30 minutes for HCTZ.

Summary

Bioavailability/Bioequivalence

Absolute biocavail- Irbesartan is rapld]y absorbed when administered orally as determined in two
ability mdependent studies?. The mean Tunax for the oral solution was 0.45 hours. The mean
'max for the oral capsule formnlauon was 1.35 hours, which is approximately 3 times
longer than for the oral solution. Oral bioavailability is shghtly higher for the capsule
formulation, 87% compared to 82% for the oral solution®. In CV131-053 the absolute
bioavailability (F) was 61%; this is considerably less than that observed in study
«~ - CV131-042 where F was 82% for a 50 mg oral solution. The sponsor does not have an
explanation for this dnscrepancy The total radioactivity is greater than that of
irbesartan alone, suggesting the existence of metabolites. Irbesartan accounts for 80%
of total plasma radioactivity. The majority of the remaining radioactivity (~6%)
corresponds to plasma irbesartan glucuronide. Mass balance is shown in Table 13

below.
Table 13. Mass balance.

Tbesartan| 2 | — ||M5, M6, M7| — | 16

M8 2 20 |jM4 — 6

M1 5 | — |[Unidentified| 8 | 23

M3 3 — |[Total 20 | 65
6.5.1.2. Bioequivalence
6.5.1.2.1. Irbesartan The pivotal bioequivalence study* compared the clinical capsule formulation

(3x100 mg) to the irbesartan 300 mg tablet (market). The two formulations are
bioequivalent with respect to Cpp,y (90% CI 1.03-1.19) and AUC (90% CI 0.94-1.10).

6.5.1.2.2. Irbe- The combination tablet (150/12.5 mg) irbesartan/HCTZ is bioequivalent to irbesartan
sarta’HCTZ (2x75 mg) capsules with HCTZ 12.5 mg tablets. The 90% CI for irbesartan were Conax
(1.06-1.20) and AUC (0.96-1.06); the 90% CI for HCTZ were C,,,, (0.94-1.07) and
AUC (0.90-1 04)

The combination tablet (75/12.5 mg) irbesartan/HCTZ is bioequivalent to irbesartan
(75 mg) capsules with HCTZ 12.5 mg tablets. The 90% ClI for irbesartan were C,,,
(0.97-1.14) and AUC (0.92-1.01); the 90% CI for HCTZ were Crnax (0.82-0.96) and
AUC (0.88-1.02)°.

2. CVI31-643: The disposition and bioavailability of irbesartan in healthy male subjects after intravenous and oral
administration of [ 14C] irbesartan in solution, and oral administration of irbesartan capsule. on page 240, and
CV131-053: Mass balance and absolute bioavailability of irbesartan in healthy male subjects after S0 mg intravenous
and 150 mg oral administration of [ 14C]-irbesartan solution. on page 249,

3-Cv131-043,

4.CVI131-062: A bioequivalence study comparing the intended 300 mg commercial 1ablet formulation of irbesartan to
the reference 100 mg BMS capsule formulation. on page 262.

5.CV131-054: A bioequivalence study comparing a 150/12.5 mg irbesartan/hydrochlorothiazide combination tablet 02
X 75 mg irbesartan capsules and a 12.5 mg hydrochlorothiazide tablet. on page 251.

6.CVI31-067: A bioequivalence study comparing 75/12.5 mg irbesartan/hydrochlorothiazide combination tablet to a 75
mg irbesartan capsule and a 12.5 mg hydrochlorothiazide tablet. on page 264.
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6.5.2. Food effect

6.5.2.1. Irbesartan The effect of food (FDA standard meal) on the absorption of irbesartan 300 mg tablets
(market) as a single morning dose’ showed no statistically significant differences in
AUC, Cprax, Trnax OF T 2. In a separate study?®, the Tomax Of irbesartan capsules (25 mg)
was delayed by 30 minutes (fed). However, Cp,,, and AUC were unchanged.

6.52.2. Irbesartaw’ HCTZ Food had no clinically relevant effect on the bioavailability of irbesartan/HCTZ
(150/12.5 mg) combination tablets. The Ca”" of HCTZ is 21% less when this dosage
form is administered with a high fat meal”.

6.5.3. Pharmacokinet- The pharmacokinetics of irbesartan was evaluated in double-blind, placebo-controlled,
ics single and multiple dose studies'? with doses ranging from 5 to 900 mg. Steady-state

concentrations were reached within 3 days with doses from 10 mg to 900 mg
administered once daily. Ty, ranged from 1.5 to 2 hours, and T}, from 11 to 25
hours!!. The accumulation index ranged from 1.13 to 1.26 for AUC; and 0.91 to 1.12
for Crpay for irbesartan 150 to 900 mg'2. Following iv administration the mean V, of
irbesartan was 53 to 93 L, Cl ranged from 157 to 176 mV/min, Clg was 3 t0 3.5
ml/min'3.

6.53.1. Protein binding Protein binding was investigated in vitro by an equilibrium dialysis method. Irbesartan
is primarily bound to albumin and a-acid glycoprotein. Protein binding was
approximately 90% and was constant over a range from 0.01 to 50 pg/ml.

6.53.2. Redblood cellpar-  An in vitro study showed that >90% of the whole blood radioactivity was recovered in

titioning the plasma samples. Ex vivo binding of irbesartan to the cellular component of human
blood was found to be negligible'4. '

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL

- CVI31-056: The effect of a high-fat meal on the oral bioavailability of irbesartan in healthy male subjects. on
page 253.

8 PPK 1690: Pharmacokinetic study in a single dose assessment of the food effect on the SR47436 pharmacokinetics in
healthy volunteers. on page 288.

9. CVI31-069: Effect of a high-fat meal on the oral bioavailability of irbesartan/hydrochlorothiazide combination
tablets in healthy male subjects. on page 266.

10. cv131.045: Safety, tolerance, pharmacokinetics and pharmacodynamics of irbesartan following single and multiple
150 10 900 mg doses in healthy subjects. on page 242, TDR 1691 : Tolerability assessment of SR47436 administered in
repeated ascending doses 1o healthy volunteers. on page 295. and TDU 1693: Tolerability assessment of irbesartan
administration single ascending doses 1o healthy volunteers on page 301.

11 Studies CV131-045 and TDU 1691.

12. Study CV131-04S.

13- CV131-043: The disposition and bioavailability of irbesartan in healthy male subjects after intravenous and oral
administration of [ 14C] irbesartan in solution, and oral administration of irbesartan capsule. on page 240, and
CV131-053: Mass balance and absolute bioavailability of irbesartan in healthy male subjects after 50 mg intravenous
and 150 mg oral administration of [ 14C]-irbesartan solution. on page 249.

4. CV131-053: Mass balance and absolute bioavailability of irbesartan in healthy male subjects after 50 mg
intravenous and 150 mg oral administration of [ 14C]-irbesartan solution. on page 249.
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6533,

6.53.4.

6.53.5.

Metabolism

Dose and dosage
form proportion-
ality

Special populations

6.53.5.1. Renal impair-

ment

6.53.5.2. Hepatic impair-

ment

NDA 20-757, 20-758
Irbesartan, Irbesartan/HCTZ for hypertension

Eight metabolites
have been
identified for
irbesartan, as
shown in Figure 7
below!>. These
metabolites are
primarily formed
by

AUC and Cy,,, were linear and dose proportional up to 200 mg. At higher doses
irbesartan was 20-30% less than dose proportional. This may be the result of saturation
of absorption processes!®,

Studies PPK 2198'7 and CV131-011'® examined the pharmacokinetics of irbesartan
in renally impaired patients. PPK 2198 compared the pharmacokinetics of irbesartan
(25 mg) in young and elderly subjects. AUC was >50% higher in elderly patients with
45<CrC1<60 mL/min as compared to young patients with CrC1>90 mL/min. In
CV131-011 (100 mg x 8 days qd) the accumulation ratio showed an increasing trend
from 1.14/1.16 in normal/mild-moderate subjects to 1.24/1.39 in severe/hemodialysis
subjects. However, variability was too great to determine statistical significance. A
dosing adjustment may be required in patients with severe renal impairment. Irbesartan
is not removed by dialysis.

In a single-dose, muhiple-ddse (300 mg x 7 days) studyl9 in hepatic impaired patients -
the pharmacokinetics of irbesartan were not significantly different. The ratio
(normal/impaired) for C,,, and AUC was 1.2 and 1.3, respectively.

PEARS THIS WAY
o o NRIGINAL

15. Metabolism of irbesartan (from pharmacologist's review). sn page 312. .

1. CV131-045: Safety, tolerance, pharmacokinetics and pharmacodynamics of irbesarian following single and multiple
150 to 900 mg doses in healthy subjects. on page 242 and TDR 1691; Tolerability assessment of SR47436
administered in repeated ascending doses 0 healthy volunteers. on page 295.

17. pPK 2198: Comparative pharmacokinetics of irbesartan in healthy Yyoung and elderly volunteers: single and
repeated oral administration of 25 mg during 8 days. on page 290.

18- CV131-011: Pharmacokinetics of SR 47436 (Irbesartan) in subjects with renal impairment compared to subjects with
normal renal function. on page 156.

Y. cviziol4: Single and multiple dose pharmacokinetics and pharmacodynamics of irbesartan in subjects with
hepatic cirrhosis compared 10 healthy subjects on page 162.

Joint Clinical Review
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6.5353. Age Study CV 131-0062° (single dose) and study PPK 21982} (multiple dose) compared the
pharmacokinetics of irbesartan in the young and elderly at doses up to 150 mg. The
AUC and Cy,,, were 20 to 50% greater in the elderly. A dose adjustment may be
required in the elderly.

6.53.54. Gender Study CV131-00622 in healthy subjects showed no statistically significant gender
related effects, in both young and elderly groups. Study CV131-0572 showed no
gender differences in AUC, Cyy,y, and Ty, in mild to moderate hypertensive subjects.
However, clearance was greater in males. In study CV131-00424, of mild to moderate
hypertensives, females had a statistically significant greater AUC for both single and
multiple dose administration compared to males. This difference may indicate the need
for dose adjustment in females. Females also showed an increase in Ty, from single
(9.243.2 hours) to multiple (22.5+17.1 hours) dosing.

6.53.5.5. Race Under fasted conditions, after a single 300 mg dose of irbesartan blacks had a 20 to

25% higher AUC and T, while Cp,,, Was comparable to that of whites, The
differences in AUC and T, are not thought to be clinically significant?>.

6.53.6. Drug Interactions

6.53.6.1. HCTZ There were no statistically significant differences in the pharmacokinetics of irbesartan
alone and irbesartan administered with HCTZ. However, the pharmacodynamics of
irbesartan, a decrease in SBP and DBP, and increases in plasma levels of angiotensin
II and plasma renin activity age potentiated with the co-administration of HCTZ. There

was no change in heart rate“°,

6.53.6.2. Warfarin Irbesartan does not alter the pharmacodynamics (PTR-values) of warfarin?’.

6.5.3.6.3. Nifedipine Concomitant nifedipine administration does not alter the steady-state
pharmacokinetics of irbesartan®8.

6.53.6.4. Digoxin Irbesartan (150 mg qd) shows no significant effect on the steady-state
pharmacokinetics of digoxin?’.

6.54. Pharmacokinet- The sponsor did not establish a pharmacokinetic-pharmacodynamic relationship for
ics/pharmacody-  irbesartan.
namics

6.5.5. Assay The sponsor used . The analytical
validation was satisfactory.

20. CV131-006: The effects of age and gender on the pharmacokinetics of irbesartan in healthy subjects following a

> single 50 mg oral dose. on page 153.

21. ppK 2198: Comparative pharmacokinetics of irbesartan in healthy young and elderly volunteers: single and
repeated oral administration of 25 mg during 8 days. on page 290.

2. CVI31-006: The effects of age and gender on the pharmacokinetics of irbesartan in healthy subjects following a
single 50 mg oral dose. on page 153.

B. cvi131-057: Pharmacodynamics (effects on renin angiotensin system, renal Jfunction and blood pressure} and
pharmacokinetics of irbesartan in subjects with mild-to-moderate hypertension. on page 255.

% CV131-004: Pharmacokinetics and pharmacodynamics of irbesartan in female and male patients with mild-to-
moderate essential hypertension. on page 146. .

5. CV131-056: The effect of a high-fat meal on the oral bioavailability of irbesartan in healthy male subjects. on
page 253 and CV131-062: A bioequivalence study comparing the intended 300 mg commercial tablet formulation of
irbesartan to the reference 100 mg BMS capsule formulation. on page 262.

26 CV131-005: Pharmacokinetic and pharmacodynamics of irbesartan when coadministered with hydrochlorothiazide
compared to when administered alone to patients with mild to moderate hypertension. on page 151.

2. CV131-019: A report on the effect of concomitans administration of irbesartan on the steady-state
pharmacodynamics of warfarin. on page 168.

B.cv131-017: Effect of concomitant administration of nifedipine on the steady-state pharmacokinetics of irbesartan in
healthy subjects. on page 165.

. cvi131-024: Effect of concomitant administration of irbesartan on the steady-state pharmacokinetics of digoxin in
healthy male subjects on page 170.

30-Table 7. Assay validation for irbesartan. on page 15,
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6.5.6. Formulation All to-be-marketed tablets are compositionally proportional®!.

6.5.7. Dissolution The proposed dissolution method—
are acceptable; the specification of 2. (Q) at 30 minutes is
unacceptable. A more appropriate specification wouldbe: % (Q) at 20 minutes for

6.6. Recommendation

The Division of Pharmaceutical Evaluation I (DPEI) recommends the following:

*  The proposed dissolution specifications for all strengthsis: ‘% (Q) in
30 minutes. Because dissolution is % for all strengths at 20 minutes, a
more appropriate specification would be: % (Q) in 20 minutes for irbesartan.

*  The proposed dissolution specifications for each component of the combination
tablet is 2. (Q) in 30 minutes. Dissolution of both components is %
across batches. A more appropriate specification for the combination tablet
wouldbe: % (Q) in 20 minutes of irbesartan, and . % (Q) in 30 minutes
for HCTZ.

* A biowaiver is granted for the 75 and 150 mg tablets. This waiver is based on
dissolution profiles in three media and in view of the fact that the tablets are
compositionally proportional.

*  Labeling changes are recommended as shown in section 9 on page 94.

ADDEARS TUIS WAY

APPEARS THIS WAY
N NOIATNAL

APPEARS THIS WAY
ON ORIGINAL

31 Table 8. Composition of irbesartan tablets. on page 16 and Table 9. Composition of irbesartan/HCTZ tablets. on
page 16.
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7. Integrated review of effectiveness
7.1.  Mechanism of action

Numerous studies included measurements of angiotensin II, active renin, and
aldosterone, and the effects of exogenous angiotensin II, as summarized in Table 14
below.

Table 14. Studies of mechanism of action.

ACT 1967: Dose-finding study of i in patients with mild to moderate e 1291 HTN
hypertension. : pag 86
CV131-004: Pharmacokinetics and ics of irbesartan in female and male

131004 P c2 and pharmacodynamics in page 146] HTN |38
CV131-011: Pharmacokinetics of SR 47436 (Irbesartan) i ; ith renal
impairmeat compared 10 subjects with Boraial ens fonstion - page 156 If{lv 40
CV131-014: Single and multiple dose inetics and pharmacodynamics of NV
irbesartan in u:;fe:ts wimu h::nic cif is coup::g‘(:; healthy subjects = page 162 HI 20 .
CV131-057: Pharmacodynamics (eff i i i renal function and HTN
:lood pressure) and phummgn(ene:%’f mgnm’ﬁ?ﬁuu-wm page 255 24

ypertension. .
PDY 1692: Assessment of the inhibition of pressor response to exogenous angioteasin II page 268 NV |24
by i in normotensive human subjects.
PDY 2201: Effect of SR47436 on renal haemod ics and lomerular NV
permselectivity in healthy bum::s. Double bli phnec!:o-eo::o led, crossover trial of a page 27 12
single 50mg oral dose.
PDY 2202: Hormonal le and renal tbular effects of irbesartan in healthy vol NV
mmmmwemm&duﬁngsaymwus%m ¥ volunicens page274 25
PDY 2203: Effects of irbesartan on blood in healthy salt depleted i
male volunteers—exploration pil?)t'I study m doub! lxln?iep vm:?‘mmmbm:: page277| NV 112
ranging study)
PDY 2204: Hormonal profile and hemodynamic effects of irbesartan in healthy page 280! NV |9
volunteers.
PDY 2278: Assessment of and chronic renal ics followi
with an All antagonist (irbesartan psara Yor an ACE] (enﬂlpnm‘?gyi:‘;“s:d:l hymﬂx n‘\‘:‘m page 283 HIN |21
patients.
PDY 2801: Assess: of the inhibition of pressor response iotensin I NV
by irbesartan at sin::‘:lom 7.‘:. IS(;??;.&)OW in mnowmiv‘: :mou i "7 |page 285 18
PPK 2198: Comparative pharmacokinetics of irbesartan in health young and elder! NV
volunteers: single lndvr:peated oral administration of lil:xg dmgg 8 days. Y |page 290 30
TDR 1691: Tolerabili of SR47436 administered i ing doses
Lo mealihy voo ty assessment in repeatedascending page 295| NV (41
™U 1)'6331 Tolerability assessment of irbesartan administration single ascending doses to page 301| NV (48
a. Population: Hl=hepatic impaired; HTN=hypertensive; NV=normal volunteers;
Rl=renally impaired

7.1.1. Angiotensin I In study PDY 1692, exogenous angiotensin II produced a pressor response in normal
receptor antago-  volunteers. Irbesartan doses 5 to 100 mg antagonized the pressor effect of €Xogenous
nism angiotensin II in a dose-dependent manner, as shown by the placebo-subtracted

responses in Figure 8 below?.

These doses, it will be shown, represent the foot to the middle of the dose-response
curve for the antihypertensive action. The 50 and 100 mg doses were the smallest
producing a detectable receptor antagonism at the once-daily inter-dosing interval; this
is also consistent with data on antihypertensive effects. By themselves, the data do not
rule out other mechanisms of action, but these data are entirely consistent with the
animal studies of mechanism. . .

1 Same as Figure 81. on page 270.
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Figure 8. AIl antagonism (PDY 1692).

In study PDY 1692, plasma levels of irbesartan were measured at some times
corresponding to measurements of angiotensin II antagonism?. These data permit
construction of hysteresis curves for angiotensin II receptor antagonism, as shown in
Figure 9 below. These data demonstrate some clockwise hysteresis, indicating that
some other process (diffusion of drug to receptor sites, formation of an active
metabolite, or transduction of receptor-mediated effects into blood pressure effects) is

rate determining.
o*
or10
£
-20
-30°¢ T T —
0 1.5

0.5 1
Irbesartan (mg/L)
Figure 9. AIl antagonism by plasma irbesartan (PDY 1692).

Somewhat longer-lasting angiotensin IT antagonism was shown with higher doses (up

to 300 mg) in Study PDY 2801.
7.1.2.  Associated hor- Angiotensin II receptor antagonism would be expected to be associated with increases
monal changes in renin and angiotensin II, and decreases in aldosterone. Such effects were sought in

numerous clinical pharmacology studies. However, except in salt-depleted subjects?,
effects seen in normal volunteers were small and seldom statistically significant.
Exceptional results were obtained in study TDR 1691, which showed the development

of dose-related changes in anglotcnsin H and plasmarenin activity over a 7-day course,
as shown in Figure 10 below®.

Effects on aldosterone were assessed in at least 6 studies, with varying results. No

changes in urinary excretion of aldosterone were seen in normal volunteers in studies
CV131-011, PDY 2202, and PDY 2204, while an increase in aldosterone was seen in
normal volunteers in study CV131-014. Small decreases in aldosterone were seen in

2. See Figure 80. on page 269.
3. Swudy PDY 2203.
4. Same as Figure 92. on page 298 and Figure 93. on page 299.
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Figure 10. Peak and trough renin and angiotensin II levels (TDR 1691).

hypertensive subjects in studies CV131-004 and CV131-057, and in subjects with
hepatic impairment in study CV131-014. Consistent changes in aldosterone also seem
to be difficult to demonstrate with ACE inhibitors.

Study PDY 2204 also examined other hormonal effects in normal volunteers. No
effect was demonstrated for plasma ACE, atrial natriuretic factor, or antidiuretic
hormone.

7.1.3. Renal effects In study PDY 2201, normal volunteers were challenged with exogenous angiotensin
IL. The observed effects were increases in filtration fraction and renal vascular
resistance, and decreases in glomerular filtration rate, effective renal plasma flow, and

- urinary excretion of sodium and uric acid. These effects were somewhat attenuated by
concomitant administration of irbesartan 50 mg. A similar study (PDY 2202), but with
no angiotensin II challenge, contributed little.

Study PDY 2278 was an enalapril-controlled study in hypertensive subjects. It found
no differences between groups in effects on glomerular filtration rate, renal plasma
flow, or renal vascular resistance.

7.2.  Antihypertensive effects

7.2.1. Monotherapy

7.2.1.1. Dose-response Studies CV131-002%, CV131-025%, and CV131-050 were all randomized, parallel,
placebo-controlled, multi-center studies in subjects with uncomplicated moderate
hypertension. Among these studies, doses from 1 to 900 mg once daily were studied.
Trough baseline- and placebe-subtracted dose-response data from these studies are
shown in Figure 11 below.

5- CV131-002: A multicenter, 8 week study of the antihypertensive activity, tolerability, and safety of irbesartan in
subjects with mild-to-moderate hypertension (SeDBP 95-1] OmmHg). on page 138. .

6. CV131-025: Dose ranging study II: a multicenter trial of the antihypertensive activity and safety of 100 mg, 200 mg
and 300mg irbesartan in mild-to-moderate hypertension. on page 172. .

1-CV131-050: A multicenter, 8 week study of the antihypertensive activity, tolerability, and safety of irbesartan in
subjects with mild-to-moderate hypertension (SeDBP 95-110 mmHzg). on page 246.
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Figure 11. Dose-response data from parallel fixed-dose studies.

Dose-related effects were seen for seated and standing systolic and diastolic pressures.
These results suggest that doses above 25 mg are active, about half of the maximum

effect on blood pressure is obtained with a 100-mg dose, and doses above 300 mg are
of no additional benefit. No dose-related effects were seen on seated or standing heart

rate.
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7.2.1.2. Dependence on
plasma levels

7.2.13. Time course of ef-
fect

7.2.13.1. Time course of
effect following a
dose
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Dependence of antihypertensive effects on plasma irbesartan levels was not well
studied. The reviewers constructed hysteresis curves from a relatively low-dose trial in
hypertensive subjects, as shown in Figure 12 below®.
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Figure 12. Antihypertensive effects by plasma irbesartan level (ACT 1967).

The data are consistent with there

being an active metabolite of F mu-oi-undn—-:::-n

irbesartan, but data from a higher dose ~ f 7 & ="

would have been helpful. For g -

comparison, the hysteresis in Figure 2

12. can be compared with that for the i s

intravenously administered active

metabolite for losartan, shown in E"

Figure 13 below. The amount of i

hysteresis in irbesartan is certainly no ¥

more than in this case, suggesting that 2

some process with a fairly long time o] teura ———

constant is actually rate limiting, but g "0 200 400 600 800 1000 1200

why, then, one obtains prompt pressor Mean'E-3174 Plasma Conoentration (ng/m)

effects to exogenous angiotensin I . Figure 13. Antihypertensive effect by

remains unexplained. plasma level for the active metabolite of
losartan.

Several different time courses are noteworthy. The time course of antihypertensive
effects in hours after a dose, and a comparison of once-daily vs. twice daily dosing give
some information about the appropriate dosing interval. The time course of blood
pressure changes in days or weeks from the onset of treatment provide some

information about the how quickly a patient should have dosing adjustments to achieve
the goals of treatment. ‘

Studies ACT 1967° and CV131-030® were randomized, double-blind, paralle], fixed
dose studies with ABPM. ACT 1967 was a 7-day study (for which there is no figure

8. Same as Figure 26. on page 133.
%- ACT 1967: Dose-finding study of irbesartan in patients with mild to moderate hypertension. on page 129.
19. €V131-030: The antihypertensive activity of irbesartan as determined by 24-hour ambulatory blood pressure

monitoring. on page 195.
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showing baseline- and placebo-subtracted treatment effects). Figure 14 below!! shows
baseline- and placebo-subtracted ABPM data from week 8 of CV131-030.
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Figure 14. Baseline- and placebo-subtracted ABPM data (CV 131-030).

7.2.13.2. Once-daily vs
twice-daily dos-
ing

BEST POSSIBLE COPY

With moming dosing and peak plasma concentrations a few hours later, the expected
time of peak effects of blood pressure would be late morning. In fact, near minimum
drug effects are observed then, with peak activity in the evening!2.

Once-daily and twice-daily dosing were compared in only one trial. Study CV131-
030" wasa randomized, parallel, fixed-dose study in which subjects received placebo
or irbesartan 75 mg qd, 150 mg qd, or 75 mg bid for 8 weeks. Hourly averaged

diastolic pressures from week 8 are shown in Figure 15 below!4. Mean changes d

(differences from baseline and placebo) in ambulatory diastolic pressure at trough /
were -6, -8, and -10 mmHg, on 75 mg qd, 150 mg qd, or 75 mg/ respectively. The Kmg -

placebo-adjusted trough:peak ratios were 36%, 74%, and 66%, respectively. -
Wk & Auriudsry Diestolc BP 17
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Figure 15. Week 8 hourly-averaged ABPM diastolic pressure (CV131-030).

Despite the observation that trough:peak ratios for once-daily dosing were, in this and
other studies, significantly less than unity, the results of this study provide little
empirical evidence of additional antihypertensive effect achieved by twice daily
dosing.

“'SameasFigure 52. on page 199. .

12.The peak drug effect with the combination of irbesartan plus HCTZ occurs later still; see Figure 22. ABPM systolic
and diastolic blood pressure at week 8 (CV131-039). on page 37.

13- CV131-030: The antihypertensive activity of irbesartan as determined by 24-hour ambulatory blood pressure

monitoring. on page 195.

4. Same as Figure 51. on page 199.
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72.133. Time course of Study CV131-025'5 was a randomized, double-blind, parallel, placebo-controlled,
effect with repeti-  fixed-dose study of irbesartan 100, 200, and 300 mg, probably near the upperllémit of

tive dosing uscful doses. Time course data from that study are shown in Figure 16 below!®,
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Figure 16. Time course of seated and standing blood pressure (CV 131-025).

More than half of the placebo-subtracted treatment effect at theses doses in manifest
by 2 weeks. -

7.2.13.4. Long-term open- Long-term experience with irbesartan was summarized in 2 reports, covering open-
label experience label phases of controlled monotherapy studies!” and studies in combination with
HCTZ'3. This long-term experience was all uncontrolled, open-label, and permitted
use of other treatments (sustained release nifedipine and atenolol) as necessary to
achieve blood pressure control goals. Consequently, this experience is of little value in
determining long-term effects on blood pressure.

Withdrawal for lack of efficacy was not a prominent feature of the long-term
experience, but most subjects who remained in the studies required other agents for

blood pressure control.
7.2.1.35. Time course of When some of the major studies of effectiveness were reviewed, the sponsor was
recovery afierre-  encouraged to include a double-blind, randomized, placebo-withdrawal phase at the
petitive dosing end of 6 or 12 months of open-label treatment. The sponsor elected not to do such

study, so what data there are to address the time course of recovery after repetitive

13- CVi31-025: Dose ranging study II: a multicenter trial of the antihypertensive activity and safety of 100 mg, 200 mg
and 300mg irbesartan in mild-to-moderate hypertension. on page 172.

16. Same as Figure 44. on page 176. :

. Long-term monotherapy: Six multicenter trials evaluating the long term antihypertensive activiry, tolerability and
safety of open label irbesartan monotherapy (CV131-002, CVi3]-025, CVI131-029, CVI31-027, CVI31-028, and
CVi31-031). on page 304.

18. Long-term combination therapy: Two multicenter trials evaluating the long term antihypertensive activity,
tolerability, and safety of open label irbesartan with hydrochlorothiazide (CV131.037, CV131-038). on page 308.
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72.14. Subgroup analyses
7.2.1.4.1. Analysis by race

7.2.14.2. Analysis by sex
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dosing comes from the withdrawal phase at the end of one short-term controlled
study"”. Other controlled studies led directly into open-label phases.

This study was a parallel, fixed-dose, study of the low end of the dose-response
relationship (1 to 100 mg). For the 100-mg group, about 2/3 of the baseline- and
placebo-subtracted effect on blood pressure was present 1 week after withdrawal.

Figure 17 below is an analysis of dose-response broken down by race (Caucasian vs
all non-Caucasian), but otherwise similar to Figure 11.
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Figure 17. Dose-response by race in parallel fixed-dose studies.

The low end of the dose-response curves for studies CV131-025 (100 mg) and CV131-
050 (150 mg) reveal no material difference between Caucasians and non-Caucasians.

The results suggest that the low-dose study (CV131-002) was an outlier with respect

to this subgroup analysis.

Figure 18 below shows the dose-response data in parallel, fixed-dose studies analyzed
by sex. There is no evidence of a clinically significant difference in antihypertensive
effects in males and females.

APPEARS THIS WAY
ON ORIGINAL

19. CV131-002: A multicenter, 8 week study of the antihypertensive activity, tolerability, and safety of irbesartan in
subjects with mild-to-moderate hypertension (SeDBP 95-110mmHg). on page 138.
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Figure 18. Dose-response by sex in parallel fixed-dose studies.
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7.2.1.4.3. Analysis by age Figure 19 below shows the dose-response data in parallel, fixed-dose studies analyzed
by age (using age 65 as a cut point). There is no evidence of a clinically significant
difference in antihypertensive effects in the two age groups.
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Figure 19. Dose-response by age in parallel fixed-dose studies.
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72.2. Combination with HCTZ

722.1. Dose-response CV131-037%° and CV131-0382! were randomized, double-blind, parallel, placebo-
surfaces controlled, fixed-dose, factorial studies of irbesartan plus HCTZ. CV131-037 utilized
irbesartan 37.5, 100, and 300 mg and HCTZ 6.25, 12.5, and 25 mg (a total of 16 arms)
and approximately 40 subjects per arm followed for 8 weeks. CV131-038 utilized
irbesartan 75 and 150 mg and HCTZ 12.5 mg (a total of 6 arms) and approximately
135 subjects per arm followed for 12 weeks,

The response surfaces for the LOCF analyses of seated systolic and diastolic pressures
in CV131-037 are shown in Figure 20 below?2, When analyzed by fitting a polynomial
to the response surface for seated diastolic pressure, there was a statistically significant
contribution of both agents to the antihypertensive effects of the combination and a
global test> was highly statistically significant.

SEDBP (LOCF : SESBP TLOCF)

o Ei Pt

IRDESARTAN (mg)

Figure 20. Response surface for the change in blood pressure (CV 131-037).

Statistically significant effects were found for contributions of irbesartan and HCTZ to
seated systolic pressure, standing diastolic pressure, and standing systolic pressure

pressure in subgroups of males and females. No such analysis was performed for race
because of the small size of the treatment groups and the low (5 to 18%) number of
non-Caucasians studied. No treatment effects were observed for seated or standing
heart rate,

Although not formally analyzed by fitting a polynomial to the response surfaces, the
response rates for proportion of subjects with seated diastolic pressure (a) reduced to
<90 mmHg, or (b) either reduced to <90 mmHg or reduced by 10 mmHg ordered in a
manner highly consistent with both agents contributing to treatment effects, as shown
in Figure 21 below4,

Study CV131-038 was not analyzed by the polynomial technique, but statistically
significant effects on blood pressure were observed with a reasonable ordering of
treatment effects (change from baseline and placebo in seated diastolic pressure) by
dose: irbesartan 150 mg plus HCTZ 12.5 mg > irbesartan 150 mg > irbesartan 75 mg .
plus HCTZ 12.5 mg > irbesartan 75 mg. :

2. cyi131.037: Factorial trial of the efficacy and safety of multiple dosages of irbesartan and hydrochlorothiazide in
mild-to-moderate hypertension. on page 213.

2L cv131.038: Double-blind, placebo-controlled, comparison of the combination of irbesartan and hydrochlorothiazide
versus individual components in mild-to-moderate hypertension. on page 222,

2. Same as Figure 54. on page 217, )

3. Hung J, Chi G, Lipicky RL, Biometrics 49:85-94; 1993,
* Same as Figure 56. on page 219.
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Figure 21. Percentage of normalized subjects and total responders (CV 131-037).

Further evidence of the benefit of the combination comes from Study CV131-04025, 5
trial enrolling subjects whose blood pressure was not adequately controlled on HCTZ
25 mg, randomizing them to placebo or irbesartan 75 mg for 12 weeks. Subjects still
not adequately controlled at 6 weeks had their study drug dose doubled; about 1/3 of
the irbesartan group went to the higher dose. The magnitude of treatment effect
attributable to addition of irbesartan was -14/-11 mmHg, considerably larger than the
estimated effect size for these irbesartan doses alone.

7.22.2. Dosing equiva- The sponsor’s proposed label for the combination product suggests its use might be to
lence allow a patient experiencing dose-related side effects on HCTZ alone to back off the

dose and add irbesartan. The specific proposal is that HCTZ 25 mg has about the same
antihypertensive effect as does the combination of irbesartan 150 mg plus HCTZ
12.5 mg. In fact, none of the sponsor’s clinical trials contain such a comparison. The
reviewers took as the best estimate of the dose-response properties of the combination
the fit to the surface shown above in Figure 20. The model and the fit parameters are
described in the study report for Study CV131-037. Thus, the reviewers solved, by
algebraic means, for the dose of irbesartan to pair with HCTZ 12.5 mg to give the same
antihypertensive effect as HCTZ 25 mg, and used all of the data in Study CV131-037
to make the estimate. For seated diastolic pressure, the appropriate dose of irbesartan
was 40 mg26. For seated systolic pressure, the analysis indicates there is no irbesartan
dose capable of compensating for the reduction in HCTZ (both roots are imaginary),
but that is probably a result of the poor fit of the model; inspection suggests that 40 mg
is not a bad estimate for the irbesartan dose for effects on seated systolic pressure as
well,

7.223. Analysis by race Study CV131-038 also enrolled more non-Caucasian subjects (8 to 14% Black and 14
10 23% other) than did CV131-037. The treatment effects by race are shown in Table
15 below?”. The results are consistent with there being smaller treatment effects in
Blacks, even with treatment with irbesartan Plus HCTZ, than in Caucasians or other
races. :

APPEARS THIS WAY
ON ORIGINAL

- CV131-040: The efficacy and safety of irbesartan added 1o hydrochlorothiazide for the treatmen; of hypertension in
subjects nonresponsive 1o hydrochlorothiazide alone, on page 234, .

26.The model is quadratic with respect to irbesartan, so there is a second root for the irbesartan dose, but the other root
(416 mg) lies outside the dose range studied in this trial.

%1 Reorganized from Table 229. on page 224.
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Table 15. Efficacy data by race at week 12 (CV131-038).

- = - Irbesartan 0 mg|lrbesartan 75 mg| Irbcsanan 150 mg

coopmerzl 0 | 12s o fazs | oo | a2s
[N [ Al ]| 135 | 137 | 138 | 134 | 136 | 135
White| 99 [ 102 | 93 | 88 98 | 100
Black| 16 | 16 | 13 [ 19 14 11
Others| 26 | 19 | 32 | 27 24 24
SeDBP[ Al | .51 [ 80 [ 82| -112 | 97 | -116
White| -3.5 | -7.4 | -84 | -105 | 97 | <121
Black| 52 | -85 | 49 | -11.6 | 72 | 95
Others| -9.9 |-107 [ 92| -133 | -107 | -108
SDBP| All | 34 | 58 [ 75 [ -104 | -84 | -11.1
White| -2.5 | 53 | 82| 93 | 83 | -114
Black] -33 [ -58 | 53| -11.1 | -59 | -89
Others| -5.9 | -87 | -73 | -145 | -10.1 | -129
SeSBP[ Al | 33 | 87 [ 76 | -153 | -123 | -165
White| 2.1 | 7.8 [ 76 | 150 | -122 [ -17.3
Black| -3.0 | -101] -84 | -136 | -101 | -7.7
Others| -6.1 [-11.9] 71 | -17.1 | -138 | -17.2
SSBP | All [ 25| -82 | 82 | -143 | -115 | -156
White| -2.2 | -7.0 | -85 [ -138 | -11.5 | -161
Black| -03 | 96 | 96| -128 | 94 | 95
Others| -48 | -119| 62 | -178 | -13.4 | -17.8

7.22.4. Time course of ef- Duration of effect of the irbesartan/HCTZ combination through the once-daily inter-
fect dosing interval was amply demonstrated in Study CV131-038%8, a parallel, fixed-dose
comparison of placebo, irbesartan 75 mg plus HCTZ 12.5 mg, and irbesartan 150 mg

plus HCTZ 12.5 mg, with about 60 subjects per group, by ABPM at the beginning and

end of an 8-week treatmem period. The placebo-subtracted ABPM results are shown

in Figure 22 below?. Of note, the apparent peak drug effect (not just the lowest blood

APPEARS Tiiil .
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8. €V131-039: The antikypertensive efficacy of the combination of xrbesartan and hydrochlorothiazide as determined
by 24-hour ambulatory blood pressure monitoring. on page 227.
2. Same as Figure 61. on page 231.
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pressure) occurred about 17 hours after morning dosing, probably sometime after
midnight, somewhat later than the peak effect was seen with irbesartan alone3°.

Placebo-Subtracted Systolic
Piacebo-Subtracted Diastollc
o_mood Pressure (Week 8) -10 Blood Pressure (Week 8)

Change
: 3.
enge

_ 83 20}
218 §=
s g. -28 ¢
20 £
£ . 30}
; —RB TWHCTZ I — 08 TSMCTZ
*30 7 maemaifB 150MCTZ ® ] ——iRB 1508CTZ
-38 + T T + —
° s 10 1 2o 2 .“o s 10 15 20 js
Time (hr)

Time  (hr)

Figure 22. ABPM systolic and diastolic blood pressure at week 8 (CV131-039).

72.3. Active-con- Eight hundred and three subjects participated in 4 actively controlled studies of
trolled studies irbesartan, as shown in Table 16 below. These studies had double-blind treatment
periods of 12 or 24 weeks.

Table 16. Actively-controlled clinical trials of effectiveness.

- Percentage
+{Female|>65 y|Black
46-51 [28-30] 0.1

CV131-028: Multicenter, randomized, double-blind comparison of
irbesartan and enalapril for treatment of hypertension. RDB.AC/I

300 :
RDB,ACH| 12 [ 150,300 [182] 37-a4 |10-11 31-33

CV131-032: The effi and safety of the angiotensin Il receptor
antagonist Mﬁ treatment of patients with severe
hyperteasion.

F’V”””Z;d”mmmﬁ}?“mﬁm“ page 179{R,DB,AC,II| 24 | 75, 150 [23]1 38-45 |18-23] o

cv l3|~03‘l;dM::gm ';:domimd-dg;l:bbﬁﬂd mﬁnﬂ&fﬂy. page 203|R.DB,AC,if 24 | 75,150 [188] 54-56 100 { 0-13

a. R=randomized; DB=double-blind; AC=active-control; li=paralle],

7.23.1. Comparison with Study CV131-027 randomized subjects with mild-to-moderate hypertension to either
atenolol atenolol 50 mg or irbesartan 75 mg. The dose of either agent could be doubled after
6 weeks. In the last 12 weeks, subjects not meeting blood pressure control criteria had
HCTZ 25 mg and finally long-acting nifedipine added. A comparable number of
subjects required some up-titration step. There was no difference between groups with
respect to the degree of blood pressure control achieved.

723.2. Comparisons with Study CV131-028 randomized subjects with mild-to-moderate hypertension to either
enalapril enalapril 10 mg or irbesartan 75 mg. The dose of either agent could be doubled after
4 weeks, and then doubled again at 8 weeks, as necessary to achieve blood pressure
control criteria. There was no difference between groups with respect to the degree of
blood pressure control achieved.

A second study, CV131-032) randomized subjects with severe hypertension (SeDBP
115 to 130 mmHg) to enalapril 20 mg or irbesartan 150 mg. The dose could be
doubled after 1 or 2 weeks, and, beginning at 4 weeks, HCTZ 25 mg, long-acting
nifedipine 30 to 60 mg, and finally atenolol 50 to 100 mg could be added as needed to
meet blood pressure control criteria. Fewer than 10% of subjects in either group were
controlled on either agent alone; most subjects required treatment using all 4 agents.

3. Compare with ABPM records for irbesartan alone, Figure 14. Baseline- and placebo-subtracted ABPM data (CV13]-
030). on page 30 and Figure 15. Week 8 hourly-averaged ABPM diastolic pressure (CV131-030). on page 30.
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There was no difference between groups with respect to the degree of blood pressure
control achieved.

7.23.3. Comparison with Study CV131-031 randomized subjects with mild-to-moderate hypertension to
amlodipine amlodipine 5 mg or irbesartan 75 mg. The dose of either agent could be doubled at
6 weeks, HCTZ could be added at 12 weeks, and atenolol 50 mg could be added at
20 weeks, as necessary to meet blood pressure control criteria. Significantly better
antihypertensive effects were obtained at week 12 (prior to introduction of additional
agents) in the amlodipine group.

Both comparisons with enalapril, studies CV131-028 and CV131-032, permitted
titration to what is probably the highest useful dose of irbesartan (300 mg), but neither
of these permitted twice daily use of enalapril. The other two studies, CV131-027
(atenolol) and CV131-031 (amlodipine), failed to utilize the full dose range of
irbesartan, but they did use the highest recommended doses for the control agents.

| No study was designed to show equivalence and no study demonstrated superiority of
| irbesartan. The sponsor secks no claim derived from these actively controlled studies.

7.3. Summary

| 7.3.1. Mechanism of The clinical studies provide little evidence of a mechanism of action. Irbesartan
| action antagonizes the pressor response to exogenous angiotensin II, but no clinical data
shows that the antagonism takes place at the angiotensin II receptor.

There is hysteresis in the relationship between blood pressure effects and plasma levels
of irbesartan, whether measured as antihypertensive activity or as antagonism of
effects of exogenous angiotensin II. One possible explanation for the hysteresis is the
formation of a more active metabolite.

7.3.2. Dose-response The sponsor conducted parallel, fixed-dose studies covering arange of doses from 1 to
900 mg in subjects with mild-to-moderate hypertension. Population mean baseline-
and placebo-subtracted effects are consistent with half-maximum effects at about
200 mg, little effect of doses below 100 g, and little additional effect on blood
pressure for doses above 300 mg.

These same trials included reasonable numbers of females, non-Caucasians, and
people over age 65. However, sub-group dose-response analyses across studies were
difficult to interpret. At best, such analyses provided no compelling evidence of an
effect of age, gender, or race, but they can scarcely be said to have ruled out a clinically

significant effect, either.
7.3.3. Time course of Once-daily dosing with irbesartan produced antihypertensive effects which peak a few
effects hours afier dosing and have about 50% of the peak effect at 24 hours. One study

compared dosing at 150 mg q.d. with 75 mg b.i.d., and found very similar effects on
ambulatory blood pressure. There is a substantial clockwise hysteresis in the
relationship between plasma levels of irbesartan and either antihypertensive effects or
antagonism of pressor effects of angiotensin II.

With repetitive dosing, most of the population mean’! placebo-subtracted
antihypertensive effect of irbesartan is manifest at 2 weeks, making this a reasonable
lower limit for the time between titration steps. Fixed-dose, placebo-controlled studies
all lasted 8 weeks; there are no useful data pertaining to maintenance of
antihypertensive effects for longer periods. Following repetitive dosing, about half of
the placebo-subtracted antihypertensive effect of irbesartan remains at 1 week.

7.34. Use with HCTZ Placebo-controlled 4x4-arm and 3x2-arm factorial trials with HCTZ clearly
demonstrated antihypertensive contributions of both agents and the superiority of the

31- One would expect individuals to be reach steady-state at least this quickly.
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combination to either component alone. The data are consistent with antihypertensive
effects of HCTZ and irbesartan being simply additive.
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8. Integrated review of safety

For each death reported by the sponsor, the sponsor’s narrative summary was
compared with the case report form. The case report form was combed for indications
of drug-relatedness of the immediate cause of death or associated problems. Deaths are
summarized in section 8.2 on page 43, under the body system identified by the
reviewers as most appropriate.

The sponsor identified serious adverse events as those that were fatal, life-threatenin g,
permanently disabling, resulted in or prolonged hospitalization, associated with
congenital anomaly, cancerous, or resulted from overdose of study drug. These events
were allocated to one or more body systems and tabulated by appearance during
double-blind or long-term phases, by sub-category of event, by use of irbesartan alone
or with HCTZ, and by dose. Events plausibly attributable to study drug were tabulated
separately from those for which no attribution is suspected.

The cited experience is from trials in subjects with hypertension, heart failure, or
diabetic nephropathy, where the blind has been broken, and, because few events have
any likelihood of being treatment-related and no events happened with enough
frequency to make it possible to detect a safety concern by comparison of rates in
control and treatment groups, it only includes experiences of subjects receiving
irbesartan.

The sponsor identified subjects withdrawn for adverse events. In some cases, the
reviewers reassigned cases as serious adverse events. Subjects withdrawn for adverse
events were allocated to one or more body system categories and tabulated by phase
of study, use of irbesartan alone or with HCTZ, and by dose. Events plausibly
attributable to study drug were tabulated separately from those for which the reviewers
Jjudged unlikely to be drug-related. In either case, the investigator’s assessment of
attribution was usually noted.

As with serious adverse events, the tables list only cases on active treatment. Events
considered serious are not repeated in the tables of withdrawals.

Withdrawals were characterized by the primary associated event, as identified by the
sponsor. The reviewers made no attempt to characterize other adverse events occurring
in this sub-group. Nor was any attempt made to recategorize the causes for withdrawal.

Adverse events associated with withdrawal were analyzed separately for the double-
blind and open-label periods, and for irbesartan alone (including appropriate arms of
combination therapy trials) and irbesartan plus HCTZ.

Common adverse events were analyzed separately for the double-blind and open-label
periods, and for irbesartan alone (including appropriate arms of combination therapy
trials) and irbesartan plus HCTZ.

In double-blind trials, the reviewers, working with the electronic datasets, identified
unique ‘preferred term entries’ and made decisions about appropriate wording and
categorization by body system. Some terms were combined and some were shifted
from one body system category to another. The tabular summaries of adverse events
during double-blind periods were prepared as a count of events (as opposed to subjects
with events) divided by the number of subjects at risk and expressed as a percentage.
The one b.i.d. dosing group was lumped with the subjects from the same total daily
dose. A column allocated to event rates for any dose of irbesartan was produced from
the unweighted averages of the various dose groups. The tables only show events for
which the average on-treatment rate was >0.15% in studies of irbesartan alone or
>0.35% in studies of irbesartan plus HCTZ. While in some cases adverse event terms
were grouped together, no overall grouped event rate was calculated because of the
difficulty in ascertaining unique subjects with a qualified event.
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Open-label adverse events were characterized in a similar manner, but the rates are
expressed as the number of events per 1000 years of exposure, rather than per subjects
exposed.

The reviewers’ estimated incidence rates for common events in open-label studies
included only the experience documented in the original NDA submission.

8.14. Other search strategies
Adverse events were reviewed on case report forms for deaths and withdrawals.
8.1.5. Adverse event incidence
8.15.1. Approach toelicit-  Protocols all contained provision for the periodic ascertainment of adverse events from
ing adverse events  subjects through non-directive questioning. There is no reason to suspect bias or
inthedevelopment  jnadequate reporting of adverse events with this methodology.
program
8.15.2. Appropriateness Rates for common adverse events were determined solely by the sponsor’s
of adverse event categorization. There is, therefore, some possibility that some events were scattered
categorization among terms allocated, perhaps inappropriately, to multiple body systems. Little effort
and preferred was spent by the reviewers to search the safety data systematically for such abuses.
terms Categorization of events by body system and by likelihood of being related to study
drug was performed by the reviewers. The resulting data are similar to common
adverse events in other members of the class.
8.1.53. Identifying com- Common adverse events in placebo-controlied studies were derived from the
mon and drug-re-  experience available electronically with the original submission.
lated adverse
events Common adverse events in open-label extensions were tabulated by the sponsor in the
120-day safety update, by use of irbesartan monotherapy or irbesartan with HCTZ. The
reviewers tabular summaries of common adverse events are shown as raw incidence
rates (subjects with any reported event divided by the number of subjects exposed) and
as rates adjusted for exposure (subjects with events per 1000 subject-years).
8.1.54. Additional analy- No additional analyses of adverse events were performed.
ses
8.1.6. Laboratory findings
8.16.1. Extentoflaborato-  Clinical chemistry, hematology, urinalysis, and ECG were all routinely performed at
ry testing the beginning and end of blinded treatment periods in major studies. Testing was also
performed at follow-up visits during open-label studies. This level of monitoring is
considered adequate for a drug of this class indicated for use in this population.
8.1.6.2. Selectionofstudies  While serious event-related analyses covered all trial experience, analyses of trends in
and analyses for laboratory data focussed on previously identified collections of double-blind. placebo-
drug-control com- controlled parallel-group studies of irbesartan alone and of irbesartan plus HCTZ.
8.1.63. Standard analyses
8.1.63.1. Analyses fo- Laboratory data were screened by graphical comparison of baseline and end point
cussed oncentral  values, using a graphical tool written for S-plus. Figure 23 below is an example of such
tendency and a plot, made from serum potassium data in monotherapy studies. Baseline (x) and end
outliers point (y) axes are scaled the same to encompass all of the data, so that a reference “no
change” line can be drawn at 45°. Along the left and top are drawn kemnel density
functions (which can be treated as if they were smoothed histograms) by dose, with the
median values shown as vertical bars, again by dose. In any such plot, one would
APPEARS TH!S WA
ON ORIGINAL
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expect that a regression line for any particular dose would have a slope somewhat less
than 45°, because of regression to the mean.
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Figure 23. Changes in serum potassium (monotherapy studies).

Data from fixed-dose, monotherapy studies were reviewed separately from data from
studies in combination with HCTZ.

Plots of this type were produced for any laboratory data for which there were more than
100 samples. These plots are only reproduced in the review where necessary to
illustrate an apparent treatment effect.

Treatment effects producing outliers were assessed by comparing the incidence of
such outliers in placebo and active treatment groups. In some cases, CRFs were
examined to determine a broader picture of a subject’s clinical course.

Withdrawals for laboratory abnormalities are listed among withdrawals for other
adverse events. ‘

Vital signs were, in general, characterized under effectiveness. Outliers were ,
characterized only to the extent they resulted in the generation of a reported adverse
event.

ECGs were analyzed in the same manner as other clinical laboratory data.
The sponsor conducted studies in populations with renal! and hepatic? impairment,
and in subjects with severe hypertension®.

Some exploratory trials in heart failure are reported. Other trials in heart failure and
diabetic nephropathy are underway.

\- CVI31-011: Pharmacokinetics of SR 47436 (Irbesartan) in subjects with renal impairment compared to subjects with
normal renal function. on page 156; CV131-033: The safety and efficacy of irbesartan in patients with hypertension
and renal insufficiency. on page 210.

2.¢v131-014: Single and multiple dose pharmacokinetics and pharmacodynamics of irbesartan in subjects with hepatic
cirrhosis compared to healthy subjects on page 162.

3.CVI31-032: The efficacy and safety of the angiotensin Il receptor antagonist irbesartan in the treatment of patients
with severe hypertension. on page 207.
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Drug-interaction studies are discussed elsewhere.

Withdrawal effects on blood pressure were studied for I week at the end of studies
CV131-002* and CV131-050°. Abuse potential is not a concern with this class of

drugs.

All studies were conducted in a population at low risk of pregnancy.

There is no known pertinent experience.

General safety was assessed through adverse events. This evaluation is considered
adequate for a drug of this class studied in a hypertensive population.

phenomena and
abuse potential
8.1.11. Human repro-
duction data
8.1.12. Overdose expe-
rience
8.2. Review of systems
8.2.1. General body system
8.2.1.1. Adequacy of as-
sessment for gen-
eral events

8.2.1.2. General events at least possibly drug-related

8.2.1.2.1. General deaths

8.2.1.2.2, Serious general
adverse events

8.2.1.2.3. Withdrawals for
general adverse
events

No deaths were attributed to general adverse events.
No serious general adverse events were plausibly attributable to study drug.

Withdrawals for general adverse events plausibly related to study drug are listed in

Table 17 below.

Table 17. Withdrawals for general adverse events plausibly related to study drug.

Double-blind phase )
CV131-002{005/008| SO [ M| 1 1  [Discontinued with dizziness and headache after 6 days of eatment.
CV131-002]042/033| 61 | M| 1 27 |Discontinued for headache and poor blood pressure control.
CV131-0021034/016} 51 [ M| § 32 |Discontinued for headache. considered probably drug-related.
CV131-002(001/004| 38 | M | 25 16 | Discontinued with flu-like symptoms and poor blood pressure control.
CV131-030|010/004| 64 (M | 75 18 |[Discontinued with headache.
CV131-038]017/028| 77 { M | 75 56 |Discontinued with diarrhea, weakness, and malaise, which did not resolve.
CV131-038]017/028| 77 {M | 75 56 g-\m:g:ﬁg;gi—:-m v:df_ diarrhea, weakness, and malaisz, considered possibly
CV131-027]027/008| 51t [ M| 75 3  |Discontinued for malaise, weakness, fatigue, beadache, and somnolence, all considered
possibly drug-related.
CV131-031]002/003| 74 | F } 75 11 |Discontisued for headache, bot flushes, and ankle edema.
CV131-031]002/004] 70 | M | 75 29 gosc'ov:gfmed for ankle edema and fatigue, considered probably drug-related. Event
CV131-031]008/0141 65 | F | 75 15 |Discontinued with headache and pharyngitis, both considered possibly drug-related.
cvi31-03tlo13002l 3T F | 75 39 |Discontinued for drowsiness, which resolved the following day.
CV131-031{014/003| 66 | F | 75 23 |Discontinued for worsening headache, which resolved the next day.
CV131-033|002/004| 52 | F | 75 16 2;eonum.ed for headache, considered possibly drug-related. Event resolved the next
CV131-0331010/001| 46 [ M | 75 7 |[Discontinued for headache, considered probably drug-related. Event resolved.
CV131-033{010/002| 72 | M | 75 7 |Discontinued for headache, considered possibly drug-related. Event resolved.

4- CV131-002: A multicenter, 8 week study of the antihypertensive activity, tolerability, and safety of irbesartan in
subjects with mild-to-moderate hyperiension (SeDBP 95-110mmHg). on page 138.

5. CVI31-050: A multicenter, 8 week study of the antihypertensive activity, tolerability, and safety of irbesartan in
subjects with mild-to-moderate hypertension (SeDBP 95-110 mmHg). on page 246.  ~
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Table 17. Withdrawals

for general adverse eveats plausibly related to study drug.(Continued)

£ "Study - Snb;eql ef Sex —- History
CV 133-033 0‘25/0‘12' ‘ M v Discontinued for viral hepatitis. Event was Mlved
CV131-002015/008] S8 | F | 100 | — 58 ‘Bl;mwmm.mﬁwm»Mmmmjmmm
CV131-029 007/007| 43 | F 150 — 8 Mﬁmwmwcmdlmm.Mmlm
CV131-050{005/007] 41 | M| 150 | — | 26 |Discontinued with severe beadaches, which resolved.
CV131-0501031/004; 53 [ M | 150 | — 34 gﬂmmmmmwmmdﬁummumwm 14 days
‘ CV131-0271004/015} 74 | F } 150 | — [ 117 Dimgnr‘;:iﬂl mmdmm.md faﬁz\n-ﬂwmmbﬁu wwdend
CV131-027 031/014 43 | M| 150 — 56 ?woﬂimedforhud&dle.lmibnwdmbloodpmmm(wﬂlmmd). Event was
CV131-031|006/003| 81 | M 150] — 72 |}Discontinued for weakness, considered possibly drug-reiated. Event did not resolve.
CV131-032]016/009] 63 [M | 150 | — | 20 ?mﬂ:@;gm&w beadache, and tachycardia, considered
CV131-032]018/005| 46 | F | 150 ] — 19 mg::ed with flu-like symptoms, considered related 1o study drug. Symptoms were
CV131-0251012/007] 58 | F | 200 — 8 |History of migraines. Discontinued after migraine lasting 4 days. .
CV131-050 052/006] 71 | M 300 — 8 Dimnﬁmedfwhadaehuwﬁchbegmdlﬁn;phnebowiﬂmw. Event resolved.
CV131-0501012/007| 25 | M | 600 | — 4  |Discontinued with chest pressure, considered unlikely to be drug-related. Event resolved.
CV131-0501039/003{ 55 | M 90| — 32 |Discontinued with chest pressure, considered possibly drug-related. Event unresolved.
CV131-050 055/010{ 53 | F 900 — 1 Discontinued for facial flushing and body warmth. Events resolved.
CV131-050|065/005| 45 | M {900 | — 13 mwmmmmmwm-MEm
CV131-037]032/007} 50 | F [375] 625 | 2 Wmmm&n& Jx‘}mﬁﬁmmm ali considered
V131035 05020 &5 [ W 75 | 125 | T3 |comin el s s Dt e
CV131-039]020/018| 50 |[M| 75 | 125 [ 26 gl;?ﬂﬁmﬁm m w'.".ﬂ...“z";";"'i?‘"' chest pain, the former being possibly
CV131-037(005/027] 59 | M 100 | 6.25 1 |Discontinued for dizziness, considered unlikely to be drug-related. Event uncesolved.
CV131-037|017/008{ 38 | M { 100 | 12.5 1 m“ fatigue and weakness, considered possibly drug-related. Events
CV131-0381039/002| 57| F | 150 | 125 | 3 ?r':oigmed_fw wmylﬂl:ba. tightness in n::l mﬂa& ?‘:: 5&&:
weel
CV131-039007/016] 41 | M | 150 | 12.5 1 |Discontinued with headache, weakness, nausea, and rash, all considered drug-related. All
resolved within 2 days.
CV131-037|010/011] 45 | M [ 300 | 125 | 1 mwmwmmmdou-mwmwmm&m
CV131-037]017/012| 39 | M | 300 ] 25 1 mm with dizziness and PVCs, considered possibly drug-related. Events
Long-term phase
CV131-002{037/007| 48 | F | S0 | — | 21 [Discontinued for headache. Event resolved.
CV131-025 016/008| 54 | M 50 — 1 |Discontinued for headache, considered probably drug-related. Event did not resolve.
CV131-0251025/001| 64 | M| 50 | — 3 | Discontinued for headache. Event resolved.
CV131-025(008/001] 31 | M 50 —_ 108 Diwoﬁmdfww.wunﬁhlylokmmsmldidmmln
CV131-0291007/014 33 M| 75 — 1 |Discontinued for fatigue, considered unlikely to be drug-related. Event resolved.
CV131-029|017/024| 47 |[M | 75 | — | 21 |Discontinued for headache, considered possibly drug-related. Event resolved.
CV131-0501052/003| 63 | F | 75 | — | 27 mm :mw and uncontrolled hypenension, considered possibly drug-
CV131-0251012/005/ 67 {M | 100 | — [ 29 Dmu;nr:sf: iredocss, | light-headedness, and occasional missed beat, il considered |-
CV131-025{034/001| 53 | M| 100 | — 26 |Discontinued for tiredness. Event did not resolve.
CV131-002{004/011| 29 | M | 100 | — | 75 |Discontinued for tiredness, back pain, and impotence. Events were unrcsolved.
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CV131-028 32 mmm m but study drug continved. Later subject discontinued for hot |

CV131-0311034/003| 76 | F {150] — | 20 mo;l m ‘noticeable” beartbeat, conidered possibly drug-relaied.

CV131-0321011/003| 58 | M | 150 | — 10 |Discontinued for dizziness, coasidered unlikely to be drug-related. Event did not resolve,

CV131-025/011/002| 65 | M |200| — | 60 mmﬁfyﬁgﬂr&m mmfem and generalized aches,

CV131-025{018/010{ 56 | M [ 200 | — | 266 |Discontinued with “hung over” fecling. Event did not resolve.

CV131-025{003/016{ 60 | M | 200 | — 1 |Discontinued with worsening edema, which resolved. ]

CV131-0291020/007| 56 | F | 300 | — | 70 [Discontinued with depression, fatigue, migraine, dizzivess, and poor blood pressure
control. Events did not resolve.

CV131-050/029/009| 64 | F | 900 | — 1  |Discontinued for fatigue and blurred vision, both considered unlikely 1o be drug-related.
Events did not resolve.

CV131-0251035/004| 34 | F | 50 | 12.5 | 25 |Discontinued for edema. Event resolved.

CV131-037]002/006{ 60 | F | 75 | 12.5 | 243 |Discontinued for fatigue, considered unlikely to be drug-related. Event resolved.

CV131-037|005/026| 53 | F | 75 | 12.5 | 4 |Discontinued for malaisc, considered possibly drug-related. Resolution iz waknown.

CV131-037(024/006| 37 |[M | 75 | 12.5 | 2 |Discontinued with fever, fasigue, and abdominal pain, all considered unlikely 10 be drug-
related. Events did not resolve.

CV131-037}030/007| 44 | M| 75 | 125 | 221 Discontinued with decreased libido, cold extremities, and chest pain, considered probably
drug-related. Events resolved.

CV131-037{030/018| 43 | F | 75 | 12.5 | 7 [Discontinued with fatigue, headache, and light-beadedness, all considered possibly drug-
related. No eveats resoived.

CV131-038|012/016| 56 |[M| 75 | 125 | 5 mmbfl;u £—:'3uwdm€’:& m':snun “u:dll‘bv;lmlloneorcombxmou.

CV131-038020/021| S3 [M | 75 | 125 g'll m}::dd:fw@m:\ﬁ;ﬂ;:w ﬁwmmm for increased liver function

CV131-002|027/015| 74 | F | 100 | ? | 124 |Subject requested discontinuation for “funny fecling” 4 days after starting HCTZ.

CV131-002[039/026| 57 | M [ 100 | ? | 313 |Discontinued for weakness and light-headedness. The latier resolved.

CV131-002|016/006| 37 | M | 100 | ? | 464 |Discontinued for nausea, weakness, and tight fecling in hands. Events were umesotved.

CV131-002/042/006| 49 | M [ 100 | 2 | 267 |Discontinued for headaches. Event was unresolved.

CV131-025{013/003| 41 | M | 200 | 25 | 345 |Discontinued for weakness and dizziness, Events resoived.

CV131-038{037/007| 54 | M | 300 | 12.5 | 88 |Discontinued for fatigue, considered postibly drug-related. Event was unrcsolved.

CV131-029]012/012| 72 | M | 300 [ 25 | 209 |Discontinued for headache, auributed to concomitant uifedipine. Event resolved.

CV131-037(021/058| 63 | F | 300 25 | 56 g.lﬁo:imedformhise; relationship to study drug was not assessed. Event did not

CV131-0381023/005| 58 | F [ 300 | 25 | 30 |Discontinued for fatigue and nausea, considered possibly drug-related. Events resoved,

8.2.1.3. General events unlikely to be drug-related
8.2.1.3.1. General deaths
8.2.1.3.2. Serious general

adverse events

Joint Clinical
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No deaths were attributed to general adverse events.

Serious general adverse events unlikely to be related to irbesartan are listed in Table
18 below. Cancer events were not uncommon, but the observed events were of several
types, they were generally common (skin, breast, prostate) in the elderly population,
and, in some cases, they were clearly discovered too soon after initiation of study drug
to represent new, possibly drug-related phenomena.

APPEARS THIS WAY

ON

ORIGINAL
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Table 18. Serious general adverse events unlikely to be related to irbesartan.
Cancer—double-blind phase
CVISTO0STOOBAT 3¢ TE T30 [ — T [ et e o e D e oot e
resolved by study completion. She was diagnosed with a teratoma of the lung with
metastasis to the brain stem. Chemotherapy was advised but she refused treatment. The
outcome is unknown.
CV131-031]036/008 71 | F | 75 | — | 43 [Hospitalized for mastectomy; final pathology report is “pending™. Stady drug was
CV131-031]226/011| 72 | F | 75 | — | 121 |Subject discontinued with (pre-cxisting?) basal cell carcinoma.
CV131-025]035/010} 48 | F 100 | — | 43 gﬁg‘umwmmnm.wmwmwnqmwm .
CV131-050{059/002| 68 | F | 300 | — | 43 |Basal cell carcinoma; study drug not interrupted.
CV131-050(064/017| S8 | M {300 | — 9 | Throat malignancy; study drug was discontitued.
CV131-040]010/001] 72 { M | 150 | 25 48 illinoryof:ldnm.Hospiuﬁudfammvﬂof:ﬁnmcer.mdydmgwuno«
Cancer—long-term phase
CV131-0021045/026] 64 | M| 10 | — | 53 |Diagnosis of prostate cancer. Study drug was discontinued.
CV131-002{037/012 73 | M | 50 | — | 714 [Hospitalized for removal of mandibular gland wmor. Swudy drug was continued.
CV131-0251023/014] 70 | M| 50 | — | 22 |Subject diagnosed with melanoma, treated by resection. Study drug continued.
CV131-029]001/003| 51 | M| 75 | — | 109 |Unremarkabic history. Diagnosed with cervical lymphoma. Study drug was discontinued.
CV131-0021020/001} 57 | M {100 | — 672 |Unremarkable history. Hospitalized for prostate cancer. Stud drug was continued.
CV131-025{027/001| 62 | M | 100 | — | 402 |Subject was diagnosed with prostate/bladder cancer. Sty drug was discontinued.
CV131-025]027/007¢ 58 | M | 100 — 308 |Subject disgnosed with adenocarcinoma of pancreas. Stdy drug was discontinued.
CV131-025(011/006| 69 | M | 100 | — | 565 |Hospitalized for inguinal lymphoma surgery. Study drug was discontinued prior fo
CV131-0251003/009) 65 | F | 150 — | 20 Emmbﬁnl for 50 years. Subject diagnosed with lung cancer; study drug was
CV131-028{032/011| 50 | F | 150 | — | 279 |Breast cancer diagnosed by mammography. Study drug was discontinued.
CV131-0291020/012| 43 M1 300 — 197 |Hospitalized for resection of renal carcinoma. Study drug was discontinued.
CV131-050/005/009| 68 | M | 300 ] — | 98 |Diaguosed with prostaie cancer. Study drug was continved.
CV131-038(037/023{ 52 | M| 75 | 12.5 | 11 [Hospiwlization for colon cancer. Study drug was discontinucd. .
CV131-038(039/005| 64 [ F | 75 | 125 | 62 m with breast cancer. Subsequently underwent mastectomy. Study drug was
CV131-038/057/029| 55 | F | 75 | 125 | 34 D“S%W breast cancer. Subsequeatly underwent mastectomy. Study drug was
CV131-038{060/012| 66 | M | 75 | 12.5 | 46 [Hospitalized for removal of squamous cell carcinoma. Study drug continued?
CV131-002{006/006{ 75 | F { 100 | 25 | 431 |Hospitalized for thyroid micropapillary carcinoma. Study drug continued.
CV131-0021039/030| 63 | F | 100 25 220 |History of surgical treatment of skin cancer. Both hospitalizations for removal of
533 squamous cell carcinomas. Study drug continued.
CV131-002/043/011] 72| M | 100 427 |History of BPH. Diagnosi of adeaocarcinoma of prostse. Srudy drug continued.
CV131-002{006/006] 78 | F | 100 434 oy okl micropapliey cwineria, mugically reaed, an ten. 3 days
CV131-038053/014] 66 | F [ 150 | 12.5 | 146 [Hospitalized for wterine adenocarcinorne, weated by hystereciomy. Study drag contioued”
CV131-038053/023| 58 | F | 150 | 12.5 [ 110 H“Pi“gmd for scute ;mmmm dl!sno'ed with bowel adenocarcinoma, and
CV131-025{024/003| 66 | M | 200 | 25 | 169 |Subject diagnosed with basal cell carcinoma, excised. Study drug was continved,
CV131-037(042/011f 63 | M | 300 [ 25 [ 134 |Visual dsturbances ed to dingoosi of pinitary adenoms, wreased by surgery. Sdy rug
CV131-038|047/002| 55 | M | 300| 25 {293 E“O;P-;hmmwnd neck pain, diagaosed a3 brain tumor. Outcome unknown. Study
CV131-037(027/030| 57 | F {300 25 | 102 |History quulligle surgeries for basal cell carcinomas. Hospitalized for removal of basal
cell carcinoma. Study drug was continued.
CV131-037(042/011| 64 { M {300 25 ] 135 2?$Mfwwm.mww.hmuwﬁwmwd
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Table 18. Serious general adverse events unlikely to be related to irbesartan.(Continued)

Drug abuse-—long- m ph

CV131-002(012/011] 42 | M| 100 { — | 369 |Unremarkabic history. Hospitalized for alcoholism. Stdy drug was discontinved.
CV131-038013/004| 61 | M | 300 | 25 | 187 |History of alcohol abuse and depression. Hospitalized for substance abuse. Srudy drug
was discontinved.
Infectious discase—double-blind phase
CV131-002}038/010{ 68 | M | 5 — 136 Sub:;ub;l:"yﬂhﬂavofhymmdmwmwﬂmmws
CV131-033]024/006| 64 | F [ 75 | — | 45 Hmmdmsbmrlg‘lm:;dxm i mnhudfotﬂu
CV131-033|006/005| 38 | M ] 150 | — | 38 fi“m‘:‘{' Bephrod vgm lomrmn;::d ....'L'é‘iﬁ"o';’m o
Infectious disease—long-term phase
CV131-003]002/011| 69 | F | 25 | — | 169 [History of disbetes. Hospitalization for kidney infection. Study drug continued?
S I O e A e e
conk
212
CV131-044064/001| 46 | M | 150 | — | 138 |Hospitalized for flu-like symptoms. Study drug was contiued.
CV131-029015/012] 51 | M | 300 | — | 282 [Hospitalized for debridement of foot abscess. Study drug was coatined.
CV131-037]042/013] 40 | F | 75 | 12.5 | 126 |Hospitalized for viral gastroenteritis. Smdy drug was interrupted.
CV131-0291015/023] 72 | F { 150 | 25 | 195 [History of emphysema. Hospitalized for pneumonia. Study drug was continued.
CV131-0321023/006] 36 | F | 150 | ? | 203 |History of sterilization. Hospitalized for salpingitis, treated with antibiotics. Study drug
was continved.
Trauma——double-blind phase
CV131-002|032/005| 53 | F | 25 | — | 34 Hul;wb:sfm mmsuugnmve ;:Pm igsub;ueec_tbfﬁ{_ld -;:‘d:lowed patella, resulting in
CV131-002|039/026] 57 | M | 100 -_— 6  |Subject hospitalized for gunshot, but completed double-blind treatment.
CV131-038052/025| 54 | F | 150 | 12.5 | 52 |Hospilized subsequent to injuries suffered in mugging: study drug was not interrupted.
Trauma—long-term phase
CV131-044|078/007| 81 | M | 12.5| — 1 |Hospitalized for fractured ankle. Study drug was interrupted.
CV131-028[034/002| 53 | M| 75 | — [ 222 |Hospitalized following automobile accident with high blood alcokol.
CV131-002]041/007| 62 | M| 100 | — | 156 |Hospitalized for surgical repair of injury inflicted with power tool.
CV131-002[044/009{ 59 | F | 100 | — | 120 |Hospitalized for elective cosmetic surgery.
CV131-029]|014/006| 70 | M | 150 | — | 271 |Hospitalization to set foot fracture sustained in fall. Study drug costinued?
CV131-032]002/003] 50 | M | 150 | — | 249 &"&Zﬁ'&:ﬁ&‘ﬁﬁ'&"&”‘”‘"’, mﬂ:‘em Hospitalized with broken
CV131-038(010/006] 57 | F | 75 | 12.5 | 18 |Hospitslized for open reduction of fractured humerus. Study drug continued?
CV131-038|009/007| 41 | F | 150 | 12.5 | 196 Hmpinﬁmdfmmminmvdﬁckwdm-swmzwimmpm
8.2.1.3.3. Withdrawals for Withdrawals for general adverse events unlikely to be related to study drug are listed
general adverse in Table 19 below.
events

Table 19. Withdrawals for general adverse events unlikely to be related to study drug.

Double-blind phase

CV133-033/023/012] 46 | M | 75 | — | 20 [Discontinued for viral hepatiis. Eveat was uaresolved.

Joint Clinical Review
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Common general adverse events from the double-blind periods in monotherapy studies

adverse events and studies in combination with HCTZ are shown in Table 20 below and Table 21
below, respectively.
Table 20. General adverse events by dose in double-blind studies of irbesartan only.

Headache !

Upper resp infect 6.2
Pulmonary infection |, 0.2
Influenza 20
Viral infection 05
Infection 03
Superficial fung inf | 0.3
Infect skin bacteria | 0.5
Fungal infection 0.2
Gynecologic infect | 0.0
Infec herpes simplex | 0.0
Infec varicella zost | 0.0
Infect upper resp 00
Infect urinary tract | 0.0
Infection viral 0.0
Seroprotein Hep B | 0.0
Trichomonas urine | 0.0
Gram (+) infection 0.2
Ear infection 14
Fatigue 3.3
Chest pain 1.7
Edema 23
Swelling extremity | 0.6
Weakness 14
Fever 03
Wound 0.9
Pain 0.5
Bite insect 0.0
Chills 0.0
Hot flashes 02
Malaise 0.3
Trauma 0.2
Trauma musculoskel | 0.0
Mal neop! head/neck | 0.0
Neop! benign breast { 0.0
Neopl malig derm 0.0
Neoplas malignant B | 0.0
Neopl ben endocrine | 0.2
Neoplasm unspec 02
Uns neopl endocrine | 0.2
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Table 21. General adverse events by dose in double-blind studies of irbesartan + HCTZ.

0 162112]251 0 6. {25 [0162{12/251 0 f 120 {62 12| 25
| | 44 [177]159] 42 118) 4144 {43] 44{199|135| 43 | 40| 44| 45
Fatgue 30/00]23]50|48 9.3[7.3]6.3]7.0]6.8|6.0]1.5|2.3]7.51a 5111
Infection | 1.7]2.3|2.8|2.5|4.8 2.5[4.9]4.5]2.3]0.0[3.0]5.2|0.0[0.0(23| 0.0
Trauma 1.3]4.5/0.0[3.1[48]6.8]2.2[2.4]2.6{1.5|1.7]2.4]0.0]0.0[0.0] 1.0[2.2[0.0|2.5]0.0] 22
Chestpain _1.3/6.8[1.110.6|2.4]00[2.2[0.0[0:5[0.7]2.5[0.0[4.5]9.3]0.0| 25 [0.7|23]0.0/23[ 05
Weakness _|17/0.0/1.1]0.60.0/0.0[22]0.0[1.5] 0.7 [0.8[0.0[0.0[2.3[0.0]0.5|00]6.0]0.00.0] 2.2
Hyperhidrosis|0.0]2.3[0.0]0.6/0.0[2.3[2.2[0.0[0.5[0.7|1.7]0.0]0.0]0.0[0.0] 6.5 | 0.0]0.0]0.0/00 0.6
Malaise 0.410.0/0.6]0.6{0.0[23[0.0]0.0] 1.5[0.0/0.8|0.0[0.0[0.0[0.0{ 0.0]0.0[0.0[2.5[0.6] 0.0
Chills 0.0]0.0/0.00.0]0.0[2.3[2.2]2.4[ 0.0/ 0.0[0.8[0.0]0.0]0.0[0.0] 0.0 | 0.0]0.0]0.0/0.0 60
Fever 0.4]0.0[1.7]0.0{0.0[0.0]2.2[0.0[0:00.0/0.0]2.40.0[0.0/0.0] 0.0] 0.7[0.0[0.0/0.0] 5.0

In open-label extensions, general adverse events were reported for 222 subjects on
irbesartan alone (12% or 220 subjects with events per 1000 subject-years) and by
297 subjects on irbesartan/HCTZ (17% or 245 subjects with events per 1000 subject-
years). All such events are shown in Table 22 below; the reviewers made no attempt
to separately tabulate events according to the likelihood of their being drug-related.

Table 22. General adverse events with >0.5% open-label incidence,

SRS % |/ = e %
Upper respiratory infection 186] 11 153 ||Pan ~T13]07] 13 |161091 13
Fatigue 88 |15.2| 73 ||Viral infection| 6 [0.3[ 6 19 1.1} 16
Influenza 66 13.9| 54 |[[Hyperhidrosis| 9 {0.5] 9 13 |08} 1N
Chest pain 43 12.5] 35 ||Weightgain |11]0.6] 11 10 |0.6f 8
Fever 21 |1.2] 17 ||{Wound 8 |104] 8 11 |06] 9
Weakness 23 11.4] 19 [|Malaise 7 104{ 7 11 {06 9

a. Subjects with events per 1000 subject-years.

8.2.1.5. General laborato- No laboratory tests were considered in the evaluation of general safety.
ry findings
82.2. Cardiovascular system
822.1. Adequacy of car- Cardiovascular safety was assessed through vital signs, ECG, and adverse events. This
diovascular assess-  evaluation is considered adequate for a drug of this class studied in a hypertensive
ment population.
8.22.2. Cardiovascular events at least possibly drug-related )
8.2.2.2.1. Cardiovascular No cardiovascular deaths were judged by the sponsor or the reviewers to have any
: deaths reasonable likelihood of being drug-related. _
8.22.2.2. Serious cardio- Serious cardiovascular events plausibly related to study drug are shown in Table}f
vascular adverse below. ‘
events
Joint Clinical Review —49— 8 August 1997
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Table 23. Serious cardiovascular adverse events plausibly related to irbesartan.

Hypotension—double-blind phase

CV133-0331003/003{ 65 | F | 75 | — 1 hom otinued f m mon- coasidered drug-related, and treated by _
Heart failure—double-blind phase

CV131-002(009/008| 69 M | 1 - 2 molvedbydaf;r 3%&%%& unlikely oo m&f’i?:’um;.

Rhythm disturbance—double-blind phase

CV131-003[004/009] 77 F [ 50 | — 1  |History including heart failure, infarction, and disbetes. Two hours after

+

myocardial
dosing, she had cor leﬂehanb‘;.b:mddmm‘::ofmmnedmdm-mned
'ld"yﬂ:x‘ Treated lidocaine and temporary pacing.

8.22.2.3. Withdrawals for
cardiovascular
adverse events

Withdrawals for cardiovascular adverse events p]ausnbly related to irbesartan are listed
in Table 24 below.

Table 24. Withdrawals for cardiovascular adverse events plausibly related to irbesartan.

Hypc:tension—doublc-bl’i_.ﬁd phase ‘

CV131-033|024/0021 51 | F{ 75 — 1 mmr«inuuad biood pressure, considered unlikely 1o be drug-related. Event

CV131-0331001/0071 63 | F | 75 —_— 8  |Discontinued for uncontrolled hypertension without other symptoms.

CV131-033/007/005| 55 | M | 300 — | 57 ?ﬂmﬁ for uncontrolled hyperteasion, considered probably drug-related. Event did

CV131-037032/015{ 56 | M [37.5] 12.5 | 8 |Discontinued for hypertension.

Hypotension—double-blind phase

CV133-033]0047002| S4 | M| 751 — | 80 mﬂ“ﬁ for bypotension, dizziness, and weakness, considered drug-related. Event

CV131-033]013/002| 63 [ M | 75 | — | 62 |Discontinued for hypotension, considered probably drug-related. Event was unrcsolved,

CV131-0501059/0051 66 | F 150 — 4 |Discontinued with light-headedness, considered probably drug-related. Event resolved.

CV131-0501040/019| 44 | M| 600 | — 1 mnﬁmedwimmnnichypownﬁm(wngBPMmHgSMnfmﬁm

CV131-050(059/0061 45 I M {900 ] — 15 rDle"‘,s‘:ovl;?;uued for light-headedness, attributed to hypotension (BP 107/83 mmHg). Event

CV131-0£37 014/017{ 60 | F {37.5] 12.5 | 28 |Discontinued mwotemon (“lnd"ll BP 93/63 mmHg), rash, elevated lived
enzymes. Events

CV131-037|010/010] 45 | M |37.5] 25 43 'l:l‘oscmmmed forh;hl-hudcdmmdmndm; BP 91/67 mmHg. Treated by fluids; event

CV131-038011/012} 59 | M | 150 ]| 12.5 | 21 Mryﬂ;:d‘“mf*hggnfml 10 5 hours after dosing for 17 days, considered

_ {Hypotension—Ilong-term phase

CV131-0271016/006] 60 | F | 75 — 79 Discouimed for symptomatic orthostatic hypotension, considered drug-related. Event

CV131-0371025/003} 63 | M | 300 | 25 | 41 Dmﬂgm‘:mwmﬂﬂ m , paresthesiag, and headache, all considered

Ischemia—double-blind phase .

CV131-0021017/009| 51 | M| 1 — | 61 mmnﬂme:fgfvgw Mwwmlywnﬂhed.ndmedmm

CV131-039|019/004| 73 | M| 75 | — | 11 |[History of angina. Discontinued with stypical chest pain and normal ECG.

CV131-0021012/004} 60 | F | 100 | — 37 |Discontinued with moderate chest pain, treated with nitrates.

CV131-038038/005| 48 | F [ 150 — | 16 xﬁd myocardial infarction and PTCA. Discontinued with chest pain, which

CV131-031{015/003| 68 | M | 150 | — | 85 |Discontinued for onset of angina, considered unlikely to be drug-related, Resolution 1s
unknown. .

Ischemia—Ilong term phase
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Table 24. Withdrawals for cardiovascular adverse events plausibly related to irbesartan.(Continued)

y | Subject. f
CV1 3j-025 006/001 58 M| 50 | — | 255 |Discontinued for angina, requiring nitroglycerin. Event did not resolve.
CV131-029]012/025; 58 |M | 75 | — | 203 mmr«mmmmmwuﬁmmumgm. Event
CV131-0281020/001| 69 | F | 150 ] — | 205 |Discontinued for onset of angina, considered unlikely to be drug-relazed. Event resolved.
CV131-029{007/010] 50 | F | 150 | — | 29 |Discontinued for chest pain, considered possibly drug-related. Event did not resolve.
CV131-037]033/007| 52 | M| 300] 25 | 109 m";fd mff' mmmm and amlodipine. Event,
Rhythm disturbance—double-blind phase ‘
CV131-0021016/008]1 33 | F 1 — 8 |Discontinued for increased palpitations, dizziness, and tachycardia, all considered at lcast
possibly drug-related.
CVi31-0021024/007| 60 | M| 5 | — | 10 mmémolm“ -;Wmmﬂ'mwmbly
CV131-031006/023| 66 [ M [ 75 [ — | 4 | Disconinued for pelpitations d diziness, whichrscived the s y. B esolved
CV131-031]015/008| 78 | F | 75 | — | 93 [Discontinued for atrial fibrillation, considered unlikely to be drug-related.
CV131-031/015/037| 68 | F | 75 | — | 39 |Discontinued with ‘mild" ventricular tachycardia, considered possibly drug-related.
CV131-031)226/012){ 71 |[M | 75 | — | 42 &H:;«y of Sng-gwmt;z;i&ed for SVT, weated by i.v. verapamil, considered possibly
CV131-033[003/002{ 33 [M ] 75 | — 8 |Discontinued for palpitetions, considered unlikely 10 be drug-related. Event resolved.
CV133-033|006/008] 60 [M | 75 | — 4 m;:a nt;o:‘):l;iudomnd dyspnes, considered unlikely (o be drug-related. Events
TDR 1691 [001/0221 29 I M| 100 — 3 ;lyot:;ll\;olum experienced asymptomatic right bundle branch block, which resolved
CV131-050{058/001| 58 | M | 300 | — 9 mm;o paroxysmal Wﬂwywﬂi& considered unlikely to be drug-
Rhythm disturbance—long-term phase
CV131-002/018/001| 63 | M| 10 | — 5 |Discontinued for palpitations. Event resolved.
CV131-025|023/013| 69 | M | 50 | — | 22 |Discontinued for tachycardia and weakness. Event resolved.
CV131-037]026/011| 50 | F | 75 | 12.5 | 257 g;mw supraveniricular tachycardia, considered unlikely o be drug-refated.
CV131-037]016/004] 61 | M | 150 12.5 | 39 mr:m;mmﬂ fibrillation, treated by quinidine. Discontinued 2 weeks
CV131-038|022/016/ 63 | M | 150 | 125 | 55 gmm d for occasiona! PVCs and dizziness, coasidered possibly drug-related.
CV131-032(017/014] 55 | M | 150 | 25 | 41 ,‘3'.;*;:':;?““ for premanure atrial contractions, considered possibly drug-related. Event
CV131-025({014/004] 48 | M | 200 | 12.5 | 189 |Discontinued for paipitations. Event resolved.
8.223. Cardiovascular events unlikely to be drug-related
8.2.2.3.1. Deaths There were several sudden deaths—apparently arthythmia, myocardial infarction, or
ruptured aneurysm—among subjects in hypertension studies. None of these events
were considered possibly related to study drug.
Study CV131-029 subject 026/014 was a 74 year old Caucasian
male with a 20-year history of hypertension. On day 40 of treatment
with irbesartan 150 mg, he experienced severe indigestion and
heartburn, collapsed, arrested, and, despite attempts at CPR by
neighbors, he died in the emergency room. His last reported blood
pressure was 146/95 mmHg. Relationship to study drug was
considered unlikely.
Study CV131-038 subject 021/003 was a 65 year old Caucasian
male with a 42-year history of hypertension, most recently treated
with nifedipine. After 4 weeks on irbesartan 75 mg plus HCTZ
12.5 mg, he suffered a myocardial infarction while playing tennis.
CPR by a physician was unsuccessful and he was pronounced dead
Joint Clinical Review —51— 8 August 1997
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at the hospital. Relationship to study drug was considered unlikely.

Study CV131-025LT subject 003/005 was a 64 year old male with a
16-year history of hypertension and a 41-year history of smoking.
After 5 months of open-label treatment, he developed edema and
deep vein thrombophlebitis, treated with coumadin. He died after
15 months on irbesartan 100 mg, while vacationing out of the
country. He died from hemorrhagic, hypovolemic shock subsequent
to a ruptured aortic aneurysm, considered unrelated to study drug.

Study CV131-031LT subject 015/007 was a 68 year old female. After
9 months on irbesartan 300 mg, HCTZ 50 mg, and atenolo! 50 mg,
she died suddenly, attributed to myocardial infarction. The
investigator considered death possibly related 1o study drug.

Two'subjects in hypertension studies died in motor vehicle accidents. In neither case
was there a suspected relationship to study drug, but neither case hxstory appears to rule
out the possibility of a disabling sudden cardiac event precipitating the accident.

Study CV131-037LT subject 015/003 was a 65 year old Caucasian
male with a 5-year history of hypertension. After 9 weeks on open-
label irbesartan 75 mg plus HCTZ 12.5 mg, he died in a 2-vehicle
motor vehicle accident. The investigator considered the event
unlikely to be related to study drug, but the accident description
does not attribute blame, nor does it appear to rule out sudden
incapacitation of the subject prior to the accident.

Study CV131-025LT subject 003/006 was a 55 year old male with a
32-year history of hypertension. After 20 months on open-label
irbesartan 200 mg plus HCTZ 50 mg, he died in a motor vehicle
accident. Relationship to study drug was considered unlikely, but no
description appears to rule out sudden incapacitation of the subject
prior to the accident.

There were several sudden deaths among subjects in heart failure studies. Each such
case appears typical of subjects with the underlying disease, and a relationship to study
drug was not suspected in any case. One death occurred in a subject with no history of
heart failure; this subject died from myocardial infarction in the open-label phase of
the study of severe hypertension.

Study CV131-003LT subject 001/011 was a 72 year old Caucasian
male with heart failure attributed 1o ischemic heart disease and
treated with digoxin, asthma, and a 40-year smoking history. He
received irbesartan 200 mg during double-blind treatment and then
25 mg during 2 weeks on open-label. He collapsed at home and was
Jound to be in ventricular fibrillation. He died in hospital without
regaining consciousness. Relationship to study drug was considered
unlikely.

Study CV131-003LT subject 004/012 was a 57 year old Hispanic
male with heart failure attributed to a 15-year history of
hypertension. He had been on open-label irbesartan for 10 months
when he died sudderly at home. There was no autopsy. Relationship
to study drug was considered unlikely.

Study CV131-032LT subject 027/004 was a 42 year old Hispanic
Jfemale with a 13-year history of hypertension. After 9 weeks on
open-label irbesartan 300 mg plus nifedipine 60 mg, she was _
hospitalized for a myocardial infarction. She developed pulmonary
edema and died in hospital. Death was attributed to heart failure
with cardiomegaly and early cirrhosis. Events were considered
unrelated to study drug.
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Study CV131-0446 subject 010/005 was a 31 year old male with
history of heart failure and CVA. Blinded treatment was
discontinued when he was hospitalized to undergo orthotopic heart
transplant. Hospital course included right heart failure, respiratory
arrest, brain stem failure, acute tubular necrosis, and perforated
bowel. He died 8 days after transplant.

Study CV131-044LT subject 041/002 was a 57 year old male with a
history of myocardial infarction, CABG, heart failure, diabetes, and
hypercholesterolemia. Afier 11 weeks on open-label irbesartan .
150 mg, he was found dead at home. Relationship to study drug was
considered unlikely.

Study CV131-044 subject 045/005 was a 67 year old male with a
history of heart failure, hypertension, arrhythmia, stroke, diabetes,
and binge-drinking. He was found dead at home, having died after
approximately 60 days on blinded treatment. Relationship to study
drug was considered unlikely.

Study CV131-044 subject 046/006 was a 56 year old female with a
history of heart failure and paroxysmal atrial tachycardia. She died
suddenly in a restaurant after 19 days on blinded treatment.
Because she initially had a pulse, the investigator rated this death as
possibly the result of drug-related postural hypotension.

Study CV131-044LT subject 052/008 was a 48 year old male with a
history of heart failure, myocardial infarction, smoking, and alcohol
abuse. He was found dead at home after 9 months on irbesartan
150 mg. Relationship to study drug was considered unassessable.

Study CV131-044 subject 070/004 was a 77 year old male with
history of coronary artery disease, hypertension, angina,
claudication, diabetes, and hypothyroidism. He died in his sleep
after 11 weeks on blinded treatment. Relationship to study drug was
considered unlikely.

Study CV131-061 subject 034/012 was an 87 year old male with a
history of heart failure, myocardial infarctions, CABG, CVA, and
heavy smoking. On day 38 of blinded treatment, he was admitted to
the hospital in cardiac arrest and died the following day. No other
information is available.

Study CV131-0617 subject 044/002 was a 78 year old male with a
history of hypertension, heart failure, atrial fibrillation, and
diabetes. He died suddenly at home after 6 days on double-blind
treatment. Relationship to study drug was considered unlikely.

Study CV131-061 subject 058/004 was a 70 year old male with a
history of myocardial infarctions, CABG, PTCA, and diabetes. He
was brought to the hospital in cardiac arrest after 24 days on -
blinded treatment. Resuscitation was unsuccessful.

8.2.23.2. Serious cardio- Serious cardiovascular events unlikely to be attributable to study drug are shown in

vascular adverse Table 25 below.

events
Many of these events were derived from studies in subjects with underlying heart
failure (studies CV131-003 and CV131-044), among whom ischemic events,
arrhythmia, and progression of heart failure are not uncommon. The experience in such
a population is inadequate to conclude whether such events are more or less common
among subjects on irbesartan or other treatments.

6. Ongomg trial in heart failure.
Completed but unreported trial comparing irbesartan and lisinopril in heart failure.
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Table 25. Serious qardiovascular adverse events unlikely to be related to irbesartan.

T Dose
Hypertensive crisis—do
CV131-038|063/023[ 42 [ F | 150 | — [ 51 Hw::l::hll‘d for bw??zlx&fi;l:’l:‘l ?g’olgg: :emw;llep' m tinnitus. Study drug
CVIST035]026003] 10 [ F [ 150] — | 57 | el ok e S i o
CV131-033]|024/005{ 51 | F | 150 | — | 3§ |Discontinued for ‘hypertensive crisis'~-BP 230/100 but no other symptoms noted. Event
CV131-028{003/008| 55 | F [300 | — | 69 Pnl;connnued {ct bypertensive crisis (seated BP 252/153, headache, dizziness, fatigue,
Hypertensive crisis—long-term phase _
CV131-029]015/002| S8 | F | 75 | 12.5 [ 147 Huﬁnﬁfedmf:;{:!ﬁ;n reaction to lidocaine and hypertensive crisis, following dental
Hypotension—double-blind phase
PDY 2201 | 1003 {30 |M| 50 | — ] <1 [Tis subject was a healthy volunteer with po relevant medical history. Thirty minutes
mo? (;?’d f:l‘; .ﬁ?-nnlulngg 10 65/48 ll:k? l?l?lm 76 to 84/min) resulting in
loss of consciousness, associated with clonic movements of the arms. HR fell to 43/min.
No urination, no biting of the tongue. Neurological examination was without abnormality.
Swdmg discontinued. Corrective treatment: infusion of isotonic solution. The subject
neco .
Ischemia—double-blind phase
CV131-037(025/017| 61 | M [37.5] 625 | 9 [Historyof myocardial infarction and CABG. Hospitalized fﬂlwuﬁm afeer
:ldy dmgn‘g«n dlmu:mm CABGO; days lat:fl during wlak:in.l:v:“vl'ahaldCh An.t
symptoms of which largely resolved by discharge.
CV131-033|025/006| SO [M| 75 | — | 16 gm&wwmﬁmmg?n Hﬂlg},f'mdmd
Ischemia—long-term phase
CV131-002|028/007f{ 50 | F | 10 | — [ 667 Umﬁfmﬁg‘&“ﬁ wm,a-fgm :“‘?'m”- and o
25 mg and a few days later, subject was italized with severe chest pain;
catheterization showed significant sienosis. ly drug was interrupted.
CV131-002]026/008) 48 | F | 50 | — igg iﬁ%ﬁ%‘;ﬂ P;:’P".“l-. Wll’;m&y"ﬁymwm-
CVIS1-044 045I00IT 6T M 78 T — 15" opubiet e et o et T
150 ;g bospitalizations were for nausea and shortness of breath. Study drug was discontinued.
112 _
CV131-002{007/012{ 72 |[M [ 100 | — | 527 il-'mm-::ble history. Hospitalized for angina and elective CABG. Study drug was pot
CV131-002{007/008] 70 [M [ 100 | — | 33 Umrb';kﬁﬂm~mt;‘:ﬁrwm§dﬁcmmwmuw
CV131-0281020/001| 69 | F | 150 | — [ 205 zospiu_limfw Dew onset of angina pectoris. Event resolved. Study drug was
CV131-0441034/001| 52 [M|150| — | 76 gmgm;z:iﬂi!fm@deABGH“ﬁﬂﬁwdfwmﬁummm
CV131-0441081/001| SO [ M | 150 — | 69 mm#g&mmgwmmkdwmlmdhw
CV131.0291007/0031 S0 | F [ 300 | — 288 m“z‘“? H‘."P'M? for oaset of angina, resulting in negative cardiac
CV131-038|022/010| 65 [ M| 75 | 125 | 17 [History of myocardial infasction. Hospitalized for CABG: study drug was discontinued.
CV131-0381036/003{ 54 | M| 75 | 12.5 | 241 d*b;wgﬁ mﬁ:uﬁg:gmﬂ;hﬂm Hospitalized ;fm& l:‘whmd
conti|
CV131-038(036/003| 55 [ M| 75 | 12.5 | 269 [Unremarkable '!i“*’.'zn "g’ m?;mw c::n mﬁu dmw- Hospitalized for
CV131-037|042/025| 53 | M | 300 | 25 | 164 gom?hmm:mMV#w?me;mwm@m
Myocardial infarction—double-blind phase
CV131-029]024/013| 47 | F | 150 | — 8 2mafwmmmmﬁmﬂnmwiﬂfmﬁm8uw
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Table 25, Serious cardiovascular adverse events unlikely to be related to irbesartan.(Continued)

{sobieet|agelsex|—>=_Ipaye
CV131-031]015/025] 78 152 “H;::::ll;?d and discontinued for myocardial infarction. Relationship to study drug was
CV131-037]014/003| 60 39 g“?;axgm?MmdMMWumwaMmsw
Myocardial infarction—long-term phase
CV131-002|007/004| 73 | M| 25 | — | 92 g‘“ﬁml for m‘:m m&m‘qlﬂ“ F‘M:othmm
CV131-003{003/009| 68 | M | 25 | — | 351 [History of myocardial infarction. Hospitalized for non-Q wave myocardial infarction.
Study drug was continued. .
CV131-002]|010/018] 41 | M| 50 | — | 286 {History of diabetes. Subject hospitalized for chest pain, catheterization, and angioplasty
379 m.‘: edarcion. tad s é.".'?a‘%‘;"’.f.i&“&"‘.y Smd;:uﬁnmd{'iom Gnued 2 weeks
CV131-0021020/002| 44 {M | 50 | — |202 W‘; ::Ogl al;'x‘y"%:ldm: m Pwl‘i):- u?ﬂo”d as myocardial infarction,
CV131-025(020/003| 35 | M| 50 | — | 28 [Unremarkable history. Hospitalized for myocardial infarction, angioplasty. Study drug
was discontinued.
CV131-025]024/009| SO { F | 50 | — 11 |Unremarkable history. Hospitalized for myocardial infarction. Study drug was
CV131-025]028/009| 59 (M| 50 | — 18 Umm:l%b'é:ga uz;‘l;::ﬁ ?Ifm infarction and pulmonary edema,
CV131-029|009/013{ 57 | M| 75 — | 27 |History of disbetes. Hospitalized for myocardial infarction, treated by PTCA. Study drug
was discontinued.
CVISL029[015/020] 69 [ M [ 75 | — | 2 |onem e e o o i o il
CVTBI-G02|CS01S] 45 | T 100 || 15 [ ey &t sy e Pl e e
scontin
CV131-029]002/019| 70 | M ] 150 | — | 144 gm‘e history. Hospitalization for myocardial infarction. Study drug was
CV131-027]/005/008] 55 M [ 150 | — | 299 yhmmbk hi'slory..l-loﬁuliud for myocardial infarction, outcome unknown. Study
CV131-0311028/011f 71 {M | 300 | — 31 W?Y‘iiw“:zﬂwmmwﬂh:’dMﬁWy?:ﬁxm;mé
discontin:
CV131-037]|030/020| 59 {M | 75 | 125 { 18 ":‘n:‘:_yﬂ'fndﬂmw dé;ﬂ :*;:g;%ﬁ:dwf:: m&@w with myocardial
CVv131-038|037/008] 65 | M | 150 | 12.5 | 121 gmﬂlfk&k history. Hospitalized for myocardial infarction. Study drug was
CV131-025]022/001| 43 | M | 200 | 12.5 | 301 |Unremarkable history. Hospitalized for myocardia) infarction, treated by angioplasty.
Study drug was discontinued.
CV131-025]025/003 50 { F | 200 | 12.5 | 261 mh:gi mmw for myocardial infarction, weated by angioplasty.
CV131-027{011/011| 51 | F | 300] 125 ]| 90 zm‘e history. Hospitalization for myocardial infarction. Study drug was
CV131-0371024/018] 52 | M | 300 | 25 | 272 |Unremarkable history. Hospitlized for myocardial infarction. Unclear whether study
drug was discontinued.
CV131-038]014/014| 56 | M | 300} 25 | 162 |Unremariab o hﬁhmﬂmmmmwumm
Heart failure—double-blind phase
CV131-002[032/015] 63 [F [ 25 | — 2  {Unremarkable history. Discontinued and hospitalizod with heart failure and bronchitis.
CV131-037]040/009] 69 | F |37.5] 6.25 | 41 Discontisued for onset of heart failure, considered unlikely to be drug-related. Event
Heart failure—long-term phase -
[CYTIO0 G0N 67 M 10 | — 103 [ i gy e St o i e
- — P hure, ial infarcions, ) - —
CV131-044]041/003| 52 | M | 125 4 | abems: Hocpratzed for wovscoing s s Souy g cincy. nd
CV131-003{003/008| 78 | F | 25 | — 11 |Hospitalized for acute pulmonary edema. Event resolved and study drug was continued.
CV131-003[003/014| 77 | M| 25 | — | 54 |History of idiopathic dilated cardiomyopathy. Hospitalized for worsening heart failure.
Study drug was discontinued.
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173 |continued?
CV131-044|011/006{ 58 | M {375 — | 14 im“mmeﬁmA-WMhmkmsiuWymz
CV131-0441035/003; 45 | M| 75 | — l45‘74 mnhzed forkl:ornning_hqn fﬂn; Mom&m%mdmw
|CV131-044052/007| 36 | M | 75 | '{1 mﬂmﬂl ! mmmﬁwm%ﬁxwmﬁ
CV131-0441045/001| 61 | M| 75 | — | 15 [Hospitalized for chest pain and weakness, which resolved, and study drug contiaved.
15 || g (oot ey i bt B b
150 112
CV131-0251003/004| 58 IM|100] — | 27 gum:x‘::hble ugay..nospimiuﬁonfamofm failure and bronchitis. Study
CV131-028{039/004| 69 | F | 150 | — | 140 [History of alcobolism. Hospitalized for heart failure. Study drug was continued.
CV131-0441034/001| 52 | M| 150 — | 76 gmgzﬂmﬁmgMWG Hospitalized for angina and worsening heart
Rhythm disturbance—double-blind phase
CV131-031|024/012} 75 | F | 75 | 12.5 | 155 w;:;‘f'::f"‘ﬁ Wﬁh‘lwxm'{o"wwﬁxmﬁ
CV131-032{007/003{ s6 [ F [ 150 | — 2  |History of atrial fibrillation. Hospitalized and discontinued for atrial fibrillation.
CV131-032]005/004] 59 [M | 300 | 2 47 |Hospitalized and discontinued for atrial fibeillation with rapid ventricular respoase.
Rhythm disturbance—long-term phase
CVI31-003[001/010] 67 TM T 10 | — T103 [ifiey st e sy i o o o s o
CV131-003|003/006| 54 {M| 10 | — | 13 :‘f:sm of ﬂsw;‘:lug :;m?mw Hospitalized after implantable defibrillator
CV131-0031022/004 68 |M | 25 | — | 15 ;ﬁ;';'v of o mﬁ::m% C“GI' fmmmu'ﬁhﬂ for T beart
elevated and study drug was discontinued.
CV131-003|001/004| 76 |IM | 25 | — [ 182 gmwdmﬂém'ﬂw&m gfudp;&mm
CV131-003(003/007| 76 | F | 25 | — | 83 History of létws:u?m‘ﬂmqm- Hospitalization for evaluation of » near-
CVI31-0441052/007) 36 | M | 75 | — | 71 [Hooptalsedforplmonary sderms s becomingshort of reth oo ansirplane
CV131-002[022/029{ 62 | M | 100 | — | 822 |Hospitalized for amial fibriliation. Study drug was continued.
CV131-044|011/0031 60 | M [ 150 | — | 142 Hmﬂﬂ:mﬁmﬁmw biopsied. Next day, he
CVI1-044]04T/001| 73 [M[150 | — 1199 |y tpiienim RS0 Fompubt o T o
drug was continved.
CV131-0441064/004) 57 | F | 150 ] — | 195 ?mm-m&!m‘:iwwhm-ﬂmwfwﬂ
CV131-029/020/009| 70 | F {300 | — | 200 :-:‘;‘0;! v:;g:owhl?;l &bf,ﬂlwu'::mhud for atrial fibrillation, treated by
CV131-038/060/009] 49 {1 M | 75 | 12.5 | 139 m&y wmﬁgmwmﬂimmnedmuimm
rrm— - - e ———
CV131-0381063/030{ 56 | F | 75 | 125 | 57 sﬂ;ymbwgmgﬁmmywlﬂw& ﬁg‘:lmalb:mm
study drug was discontinued.
Peripheral vascular disease—long-term phase
CV131-031027/003| 65 | M| 75 | — [222 2““‘!!“!'“ m :f decp venous thrombus. Alkbough considered “possibly”
In contrast, most of the myocardial infarctions shown derived from studies of
uncomplicated hypertension. There were 3 myocardial infarctions during double-blind
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8.2.2.3.3. Withdrawals for
cardiovascular
adverse events
822.4. Common cardio-
vascular adverse
events

Table 26. Cardiovascular

NDA 20-757, 20-758
Irbesartan, Irbesartan/HCTZ for hypertension

treatment among 3945 subjects (<0.1%) receiving irbesartan in placebo-controlled
studies vs. 0 among 1257 subjects receiving placebo.

None of the non-serious adverse events leading to withdrawal were considered
implausibly related to study drug.

Common cardiovascular adverse events from the double-blind periods in monotherapy
studies and studies in combination with HCTZ are shown in Table 26 below and Table
27 below, respectively. ’

e

Tachycardia
Disturb rhythm subj

Disturb card thythm | 0.0

Disturb rhythm ventr 06| 0.0
Atrial thythm distur 0012
Bradycardia 03100
Conduction disorder 0000
Dizziness orthostatic 02100
Orthostatic hypotens 00100
Hypotension 02|00
Syncope 02]00
Hypotension orthostatic] 0.0 | 0.0
ECG abnormality 03]00
Flushing 0000
Cardiac murmur 03]00
Hypertension 1.2 00

Table 27. Cardiovascular adverse events by dose in double-blind studies of irbesartan + HCTZ.

T
0 [62[12]25] 0 J62|12, 2125]1-0.{12 |0 {62{12]25

S A {23644 [177]159] 42144145 {41 {196| 134|118} 41 | 44 | 43| 44 |199]135] 43| 40| 44 | 45
Edema . |2.5|45|1.1]1.3]00[4.5[44|24]10[3.0168[00/00/23(23120]30133[50/00[23]
Orthostatic dizziness |0.4|0.0|0.0]1.9]0.0/2.3/0.0]0.0]0.5]0.0|0.0[0.0]0.0]0.0[2.3|2.0(2.2|2.3|5.0|0.012.2
Tachycardia 0.4]0.0{0.6]0.6(0.0/2.3]0.0{0.0]0.0|0.0| 1.7|0.0{0.0[0.0[0.0| 2.0]0.7]0.0|2.5|2.5|4.4
ECG abnormality | 0.0|4.5{0.6|1.3]0.0]0.0]4.4]0.0] 0.0]0.0|0.0|4.9]0.0/0.0[0.0] 1.0[0.0|0.0]25]0.0l0.0
Arthythmia T0:80.0[0.6[1.3]0.0{0.0[2.2]0.0|2.0]0.7| 1.7[0.0]0.0]0.0|2.3| 1.5 [ 0.0]0.0]0.0]23]0.0
Flushing 0.0|0.0]1.1{0.6]0.0/2.3[0.0]0.0]0.5]0.7| 1.7]0.0]0.0]2.3]0.0| 1.5 | 0.0|0.0]0.0]2.3]0.0
Hypertension 1.7]2.3[1.7|0.0]0.0[0:0[2:2[0.0]{ 0.0 0.7 0.0|0.00.0[0.0]0.0| 1.0]0.0|2.30.0]0.00.0
Ventricular arrthythmia| 0.4 |0.0| 0.0]0.0]0.0[0.0|2.2/0.0{ 0.0] 0.0| 2.5 [0.0[0.0]0.0{0.0] 0.0] 0.7 ]0.0[0.00.012.2

Joint Clinical Review

In open-label extensions, cardiovascular adverse events were reported for 135 subjects
on irbesartan alone (7.5% or 140 subjects with events per 1000 subject-years) and by
163 subjects on irbesartan/HCTZ (9.6% or 134 subjects with events per 1000 subject-
years). All such events are shown in Table 28 below; the reviewers made no attempt
to separately tabulate events according to the likelihood of their being drug-related.
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Table 28. Cardiovascular adverse events with 20.5% open-label incidence.

Edema . . Angina pectoris \ 7
Arrhythmia [ 27 [1.5] 27 |35 ]|2.1| 29 ||Myocardialinfarction |11 [0.6 3
Tachycardia| 8 |0.4] 8 12 10.7] 10 ||Syncope 2 0.1 7
a. Subjects with events per 1000 subject-years.
8.225. Cardiovascular ECG data appear not to have been systematically assessed by the sponsor. ECG
laboratory find- interval data were in the electronic submission for two studies®; the reviewers
ings combined the data from these studies to assess systematic changes from baseline. The
results are shown in Table 29 below. These data do not suggest a systematic treatment
effect of irbesartan on ECG intervals.
Table 29. ECG interval data (1SE; Studies CV131-002 and CV131-025).
0 | 300
aar =714 "N=72:4:-N=72 -
AHR (bpm)|-0.6+0.8]-1.940.9]0.7£1.1 -0.9£1.0/-1.041.1
AQRS (ms)| 746 -131 | -1#1 1+1 415
AQT (ms) 113 413 5%5 1+5 -313
AQTc(ms)| -143 | -313 | 54 246 | -613
82.3. Dermatologic system
8.23.1. Adequacy of as- Dermatologic safety was assessed through adverse events. This evaluation is
sessment considered adequate for a drug of this class studied in a hypertensive population.
823.2. Dermatologic events at Jeast possibly drug-related
8.23.2.1. Dermatologic There were no deaths attributed to dermatologic events.
deaths
823.22. Seriousdermato-  No serious dermatologic events were plausibly attributable to study drug.
logic adverse
events
8.23.2.3. Withdrawals for Withdrawals for dermatologic adverse events plausibly related to study drug are listed

dermatologic ad- in Table 30 below.
verse events

Table 30. Withdrawals for dermatologic adverse events plausibly related to irbesartan.

Doublc-ﬁlﬁld phase «

CV131-0381052/010| 61 | M | 150 | — | 62 mm%%wm-memmwaw |
CV131-050|036/011{ 42 | M | 900 | — 1 |Discontinued with rash, considered possibly drug-related. Event resolved 8 days later.
CV131-040|022/006| 52 | F | 75 | 25 3 QWMMume-Mmmmmyhs«m
CV131-0401024/007| 49 | F | 75| 25 | 10 mﬂﬁ&mﬂmm 2;‘:0"::"3&@ on arms and legs,

8. Studies CV131-002 and CV131-025.

Joint Clinical Review
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Table 30. Withdrawals for dermatologic adverse events plausibly related to irbesartan.(Continued)

CV131-03

Interrupted for pruritic rash; resolved within 2 days. Rechallenge positive; subject
discontinued.

Long-term phase

CV131-0291006/003{ 38 [ F | 75 | — 1 zm;dfwmmmhmmﬁpmmdyhtﬁwmm
CV131-0291009/022| 66 | F| 75 | — | 42 Wbmg mm :ﬁ.ﬂg‘, l.vned headache, only the latter two
CV131-002|045/016| 47 | F | 100 | — 1 [Discontinued for worsening hair loss. Event resolved.

CV131-031|022/011| 71 | F {150 | — 14 |Discontinued with rash, considered probably drug-related. Event did not resolve.
CV131-027]/009/007| 72 | F | 300 { — | 87 |Discontinued for rash, considered possibly drug-related. Even resolved.
CV131-037]020/043]1 72 | F } 75 | 125 | 12 gmﬂmm ml‘g‘li vz'd feet and ankles, both considered unlikely to be drug-
CV131-0381031/010{ 63 | F | 75 | 12.5 | 81 g‘:lg:g"““ with paresthesias and rash, considered possibly drug-related. Events
CV131-038|037/005| 64 | M | 150 | 12.5 | 37 |Discontinued with macular rash, considered possibly drug-related. Event did not resolve.

823.3. Dermatologic events unlikely to be drug-related

8.23.3.1. Dermatologic There were no deaths attributed to dermatologic events.
deaths

8233.2. Seriousdermato-  Serious dermatologic adverse events unlikely to be attributable to study drug are
logic adverse shown in Table 31 below. Most events were skin cancers or tumors, for which no
events attribution to study drug was suspected.

APPEARS THIS way
OGN ORIGINAL

APPLARS THIS WAY

Gl CRICINAL
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Table 31. Serious dermatologic adverse events unlikely to be related to irbesartan.

Double-blind phase
CV131-031]226/011] 72 | F | 75 | — | 121 |Subject discontinued with (pre-existing?) basal cell carcinoma.
CV131-050{059/002| 68 | F | 300 | — | 43 |Basalcell carcinoma; smdy drug not interrupted.
CV131-031015/065{ 74 | F | 150 | 12.5 | 132 |Hospitalized for biopsy of non-cancerous labial lesion. Study drug was not interrupted.
CV131-0401010/001| 72 {1 M | 150 | 25 | 48 :'ﬁmofsldymﬁowinlbedfwmvﬂoﬁﬁnmmﬂyhxwm
CV131-032|005/001) S3 [ M | 150 | 7 65 [Hospitalized for removal of pre-existing benign lipoma. Study drug was not interrupted.
CV131-037]027/027| 58 | M | 300 | 6.25 | 27 |Hospitalized for removal of pre-existing cys on finger. '
Long-term phase
CV131-025]023/014] 70 | M| 50 | — | 22 |Subject diagnosed with melanoma, treated by resection. Study drug continued.
CV131-0311023/017| 69 | F | 75 | — 9 ‘H;Im gommmd x:::: reatment. Hospitalized for excision of benign
CV131-0251023/001| 51 | F | 100 | — | 553 |Hospitalization for surgery for bunions. Swdy drug was continued.
CV131-029{015/012| 51 { M [ 300 | — | 282 |Hospitalized for debridement of foot abscess. Study drug was continued.
CVI1-047001/0GS/ ST M 300 | — 1123 [ sttty Rty Sl g e ot
which did not improve with dialysis. Study drug was discontinued.

CV131-038]060/012| 66 | M| 75 | 12.5 | 46 |Hospitalized for removal of squamous cell carcinoma. Study drug continued?
CV131-002]039/0301 63 | F | 100 | 25 gg gm‘y of mms' :'g;hd:“?w Both hospitalizations for removal of
CV131-025]024/003| 66 | M | 200 | 25 | 169 [Subject diagnosed with basal cell carcinoma, excised. Study drug was continued.

8.2.3.3.3. Withdrawals for No withdrawal for dermatologic causes was considered implausibly related to study

dermatologic ad- drug.
verse events
8.234. Common derma- Common dermatologic adverse events from the double-blind periods in monotherapy
tologic adverse studies and studies in combination with HCTZ are shown in Table 32 below and Table
events

33 below, respectively.

e DR 19911965
Rash 912700001 20|04
Urticaria 03100]0. .0 | 0.0 00|01
Pruritic rash 02]00]|00}00]|00 00|00
Dermatitis 00]|00]00| 12|00 0003
Hyperhidrosis 08]100}12(00]00 0003
Pruritus 03100000024 00]03
Dermatologic proc 03100000000 00103
Dryness skin 00(00]12|00]|00 1.0] 0.2
Erythema face 00100}12|001(00 00]02
Erythema extremity 02100]12]|00]|00 00} 0.1
Scalp hair abnm 02(00}00)12]|00 1.0}02
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Table 33. Dermatologic adverse events by dose in double-blind studies of irbesartan + HCTZ.

Rash

1 75100 ) 21500 1300
25| o 112}25] 0]62[12]25] 0 [12] 0 [62]12]25
5141196 41144143)44199|135/43 |40} 4445

.3/4.410.0{ 0.5 0.0% 2.410.00.0]4.5]1.0]0.7[9.3]5.0]0.0[0.0

Pruritus 104 [2.3/0.6|1.3]2.4/4.5/0.0]0.0{0.0]0.0[0.8]0.0]{0.0[0.0]2.310.5]1.5|2.3]0.0 0.0{0.0

Dermatiiis | 0.4 10.0{ 0.6 1.3{0.0/0.0[0.0]0.0{ 0.0] 0.7 2.5]0.0{0.0{0.0{0.0[ 0.0] 0.7 2.310.0{2.310.0

Infection [0.410.0/0.0/0.6]0.0/2.3/0.0/0.0[0.0{0.0]0.8]2.4[0.0{0.0[0.0]0.0]0.0|2.3]0.0 0.0/0.0

Insect bite ] 0.0{0.0/ 0.6{0.0]0.0]2.3/0.0/0.0{0.0{0.0[ 0.8 [0.0{0.0/0.0[0.0]0.0]0.0{0.0125 2.3]0.0

In open-label extensions, dermatologic adverse events were reported for 127 subjects
on irbesartan alone (7.1% or 130 subjects with events per 1000 subject-years) and by
185 subjects on irbesartan/HCTZ (11% or 153 subjects with events per 1000 subject-
years). All such events are shown in Table 34 below; the reviewers made no attempt

to separately tabulate events according to the likelihood of their being drug-related.

Table 34. Dermatologic adverse events with >0.5% open-label incidence.

Rash

28 .

. Ecchymosis
Dermatitis 2011.1f 20 |28 [1.6] 23 |[Dermatologic proc

Superficial fungal infect| 9 [0.5] 9 1510.9] 12 |{Insect bite

Pruritus

WlWwi|oo

10}0.6] 10 14 {0.8] 12 Xeroderma -

a. Subjects with events per 1000 subject-years.

823.5. Dermatologic lab- No laboratory tests were considered in the evaluation of dermatologic safety.
oratory findings
8.2.4. Gastrointestinal system
8.2.4.1. Adeguacy of gas- Gastrointestinal safety was assessed through liver transaminases, alkaline
trointestinal as- phosphatase, total bilirubin, and adverse events. This evaluation is considered
sessment adequate for a drug of this class studied in a hypertensive population.
8.24.2. Gastrointestinal events at least possibly drug-related
8.24.2.1. Gastrointestinal There were no deaths attributed to gastrointestinal events and plausibly attributable 1o
deaths study drug.
8.2.4.2.2. Serious gas- No serious gastrointestinal events were plausibly attributable to study drug,
trointestinal ad-
verse events
8.24.23. Withdrawals for Withdrawals for gastrointestinal adverse events plausibly related to irbesartan are

gastrointestinal listed in Table 35 below.
adverse events )
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Table 35. Withdrawals for gastrointestinal adverse events plausibly related to irbesartan.

Double-blind phase
CV131-002|040/021

49
CV131-002(017/012| 64
CV131-002 |045/025] 40

CV131-002{032/010| 49
CV131-027(031/022| 46
CV131-0291003/012] 35

CV131-040(032/013( 75

Long-term phase
CV131-002006/003] 61 25| — [ 39 Discontinued for epigastric discomfort and uncontrolled hyperteasion. Events resolved.
CV131-027{008/001{ 53 [ F | 150 | — 17 mseon’u"'::edfonbdomim pain, considered unlikely to be drug-related, Eveat was

CV131-038/041/002[ 52 | F | 150 | 12.5 | 194 Discontinued with mild elevation in LFTs, cousidered unlikely 1o be drug-related Eveny

5 — 5 mmﬁwmmmmmwmmsm
10 — 76 Expaienwdepipmicdim.nddiwonﬁnndfueholecymmy.

25 — 22 E:uinmmmammhmmmwmuy
Dhmﬁnnedaﬁalweebofmnfmdaiu

75 -— 32 andwiﬁmhuelbdomimlpﬁn:molnd.

150 — 1 Diseonﬁnuedﬁlhlbdmnindpﬁnlndweigbtlmwbidﬂidmmdve.&mm
considered possibly related 10 study drug.

Discontinued for abdorninal in, which resolved the foliowi day; event was
75 [ 25 [ 17 [Dis domin wing day

B B EEIH K
3
l

e ]

8.243. Gastrointestinal events unlikely to be drug-related
8.243.1. Gastrointestinal There was one death attributed to gastrointestinal hemorrhage.

deaths Study CV131-038LT subject 019/005 was q 44 year old male with g
history of hypertension and viral hepatitis. His double-blind and
open-label experience was event-free until he was hospitalized after
189 days for massive hemorrhage from esophageal varices, He died
Jfrom a second hemorrhage 2 days later. Autopsy showed a nodular

cirrhotic liver.
8.2.43.2. Serious gas- Serious gastrointestinal adverse events unlikely to be attributable to study drug are
trointestinal ad- shown in Table 36 below

verse events

Table 36. Serious gastrointestinal adverse events unlikely to be related to irbesartan,

- Study. | Subject|Ag

Double-blind phase

CV131-0381040003] 68 [F | 75 | — 42 E:mn&lhmp{:rdreudbhdmmmawmm&mﬁaﬁﬂm
CV131-037/039017| 69 [M | 100 | 625 | 17 mwuﬁmf%;ym mm:p;gcm: Saml;w ! : v3 6t admission. Was
Long-term phase

CV131-002{037/012| 73 [M ] 50 | — 714 | Hospilized for removal of mandibular gland ramor. Study drug was continued.
CV131-029/017/020| 59 [M | 75 | — 32 |Hospiulized for surgery on pre-existing hemorrhoids. Study drug was not interrupted.
CV131-029{018/017| 53 [ F | 75 | — 115 g:zmmwmomm-ﬂwwfwwcmm-
CV131-0021025/006] 57 [M | 100 | — 241 ﬁ:?”d&mﬂmwmuhﬁmhwmmﬂmm
CV131-025(027/007| 58 [M | 100 [ — 308 Swﬁwﬁmwmﬁmwyhswwm
CV131-0271020/004| 56 [ F [ 150 ] — | 78 Hosvi'alimdforhemﬂ»idwmy-&udymmmm
CV131-033(006/003| 64 [M | 150 | — 147 Hospitalized for bleeding duodenal ulcer. Srudy drug was inerrupeed.
CV131-0281003/002| 69 | F [ 300 | — | 285 History of gastric ulcers. Hospitalized for antral gastiti, Stady drug was continued.
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Table 36. Serious gastrointestinal adverse events unlikely to be related to irbesartan.(Continued)

T

CV131-037]017/015] 43 75 | 125 | 122 lewlmdfmww Cpigastric pain, diagnosed as probable

75 12.5 | 126 |Hospitalized for viral gastroenteritis. Study drug was interrupted.
Hospitalization for colon cancer. Study drug was discontinued.
75 | 12.5 | 39 |Hospitalized forabdominal pain, treated by cholecysieciomy. Study drug was interrupted.

? U istory. Hospitalized for chest pain; ial infarcti .
100 ? |355 &Wh?;e&'m, seperorc g nnw%dmdyﬁ:nmum

CV131-037|042/013( 40
CV131-038037/023] 52
CV131-038038/010] 48
CV131-002 |022/031| 64

| ZX|m XY
2 -
L9
]
[
L7
]
]

CV131-038{013/003| 52
CV131-038053/023] 58

CV131-0381059/023| 58
CV131-038)037/029] 37
CV131-038 |013/016| 56
CV131-037]013/007} 74

CV131-038037/038] 58

1501 125 | 26 z:lzps remo%byy:“gmmcopy Suhaequmly bospitalized fnrbuwel resection for

1501 125 1 110 Mpu:ymg;emﬁ:h':mmwmbwelwmmm

150 § 12.5 | 33 |Hospitalized for cholecystectomy. Study drug was continued.
225 25 §3 |Hospitalized for acute cholecystitis. Study drug was discontinued.
300 | 12.5 | 275 |History of healed peptic ulcers. Hospitalized for diverticulitis. Study drug was continued.

Study dru, discontinued for elevated liver enzymes. Subsequently hospitalized wi
300 | B | O et i enaen ot s s o g pospilized it
300 25 82 |Hospitalized for acute cholecystitis and cholelithiasis. Study drug was continued.

X XX nf 2

82433. Withdrawalsfor  Withdrawals for gastrointestinal adverse events unlikely to be related to irbesartan are
gastrointestinal listed in Table 37 below.
adverse events

Table 37. Withdrawals for gastrointestinal adverse events unlikely to be related to irbesartan.

7o Study ]S ——
Double-blind phase
CV131-002]043/003{ 67 [ M| 5 — | 48 muienegaepquisogghyn.mcwhedonaya.mwwimeolonpo\yps
exiensive diverticulitis
Long-term phase
CV131-0381040/007} 46 | M| 75 | 125 | 1 %ﬁmp:gmgmwmcm%mmu&?wm by‘:“&";f
different transient symptoms. Event resolved.

CV131-002i011/007| 56 | M | 100 ? 209 g‘nxymo:mmumeﬁmumfwmmmmm

CV131-037{004/006| 54 | M | 300 | 25 | 79 |Alcoholicdiscontinued for pancreatitis, considered possibly drug-related, Event resolved,
8.24.4. Common gas- Common gastrointestinal adverse events from the double-blind periods in
trointestinal ad- monotherapy studies and studies in combination with HCTZ are shown in Table 38
verse events below and Table 39 below, respectively.

Table 38. Gastrointestinal adverse events by dose on double-blind treatment.

% B

Dyspepsia/heartburn
Diarrhea . .
Nausea/vomiting 27112100(25|24100

Abdominal pain 00)00]24}12]12]00
Pain abdomen 00]00}00]00]00]00
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Table 38. Gastrointestinal adverse events by dose on double-blind treatment.(Continued)

0" Irbesartan (mg/day) -
5137.5[ 50 |75 ] 100 { 150
Tl 42| 82 {297]242 |451 |
Dental abn 91121 k2100012 (24[12(07108[02
Constipation 05112100[12[00{00[00]07]12]04
ASAT increased 02112]100}12]00]|00|12|00]00]02
ALAT increased 03100100]12]00|00[{12]|00]00/(07
Incr CPK 02]100(00{00]|00[00{00]|10]08]}04
Incr alk phosphatase { 0.2 [ 0.0 | 0.0 | 0.0 [0.0]00]00{ 000002
GGTP increased 00100]00/00[00]00[00{00{00]02
Liver func testincr |1 0.5 { 0.0 [0.0]00{00] 000000700/ 00
Distention abdomen | 0.2 | 1.2 0.0 [ 0.0[00]00[00[00( 0002
Flatulence 03/12]00{12]00]00/00[07]00]04
Gastroenteritis 05]00/00/00[00][00][00[00[04]07
Lesion oral 00]00f00j00(00|00]00]07[1.7]02
Oral pain 00]00]00j00|00]00]00[03]04]00
Anorectal disorder 0.2 {0.0}0.0[00[ 0000000002 0.0
Dental procedure 02(00{00|00|00({24]00[03]00]02
Irrit bowel syndr 00|00j00j12|00]00]00[03]00]02
| 0 11212510 l6212]25]-0'T12 ] 0 [62] 12 [25
it Sk IR 5141[196/134/118) 4144|4344 1199]135|43 40| 44 |45
Nausea/vomiting | 0.4 0. -5{2.212.413.610.0]4.2]0.0{0.0[0.0|23[4.0]3.7[0.0[0.0{ 11.4]0.0
Diarrhea 3.410.0{1.111.312.4/0.0/0.0/0.0]4.1{0.7{2.5]0.0|2.3]2.3[00|2.0]3.0[23 2.5/ 6.8 |44
Dyspepsia 0.8]10.0{2.810.6]0.0{0.0{0.0]2.4]0.5{2.2]1.7]0.0|6.8]0.0]23[1.0|1.512.3]5.0 23100
Abdominal pain  {0.80.0{1.7{1.9/0.0[0.0[2.2]0.0{ 2.6 [0.0]4.2[2.4]2.3]2.3]0.0 1.5]1.510.0{5.0{ 0.0 0.0
Dental abnormality | 0.4 0.0 0.6 { 2.5 |2.4/0.0[0.0[0.0] 1.5]0.0[ 1.7 [4.9]0.0]0.0l0.0 0.012.210.0{0.0{ 0.0 |0.0
Anorectal disorder |0.4|0.0/0.0]0.0{0.0]2.3/0.0[0.0]0.5]1.5]1.7[0.0[2.3[0.0]23(0.5 0.0{2.310.0{ 0.0 J0.0
Oral lesion 0.010.0{0.6]1.310.0{0.0{0.0{2.4] 1.0[ 0.0]0.0{2.4|2.3]0.0[0.0{ 1.0| 0.0 [0.0 0.0/ 0.0 [0.0
Constipation 0.410.0{0.0{0.0(0.0{2.3({0.0]0.0] 1.0[1.5] 1.7]0.0}0.0[2:3]0.0{ 0.0 0.7 [0.0 0.0/ 0.0 |0.0
Rectal bleeding 0.8{2.3]0.0/0.0{0.0{0.0{0.0]0.0]0.5{0.0] 0.8 ]0.0|2.3]0.0[0.0[0.0| 0.7 l0.0 0.0/ 2.3 |0.0
Flatulence 0.410.0/0.0]0.010.0/4.5/0.0/0.0{0.5{0.0{0.0{0.0]0.0]2.3[0.0]0.5 [0.0 0.0{0.0{ 0.0 {0.0
Epigastric pain 0.0]0.0{0.0}0.0]0.0/0.0{0.0/0.0]0.0{0.7] 1.7]0.0{0.0]0.0[23][0.0[0.7 0.0 2.5/ 0.0 }0.0
In open-label extensions, gastrointestinal adverse events were reported for
220 subjects on irbesartan alone (12% or 220 subjects with events per 1000 subject-
years) and by 312 subjects on irbesartan/HCTZ (18% or 254 subjects with events per
1000 subject-years). All such events are shown in Table 40 below; the reviewers made
no attempt to separately tabulate events according to the likelihood of their being drug-
related. .
Joint Clinical Review -4 —
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Table 40. Gastrointestinal adverse events with 20.5% open-label incidence.
i . -.? - : e " " . T

1 - N=1700
n | % {/KS-Y

12107 10
Dyspepsia 231131 23 |5913.5] 49 ||Anorectal disorder | 9 9 121071 10
Nausea/vomiting |33 |1.8] 33 |53 [3.1| 44 ||Gastitis 7 7 11 {06] 9
Abdominal pain 3411.9( 34 |40(24] 33 ||Dental abscess 9]05] 9 8 105] 7
Dental abnormality| 20 [1.1f 20 |17 [1.0{ 14 ||Dental procedure | 9 9 8 {05] 7
9 9 5
3 3 9

Diarrhea Oral lesion

Gastroenteritis 12107} 12 [16 |09 13 ||Flatulence 6 |04
Constipation 13107 13 112{0.7[ 10 ||Oral surgery 10 10.6
a. Subjects with events per 1000 subject-years.

824.5. Gastrointestinal Hepatic enzymes were evaluated for systematic treatment related shifts, and no such
Iaboratory find- shifts were in evidence for either irbesartan alone or irbesartan plus HCTZ.
ings

Because of concerns of possibly treatment-related elevations in hepatic enzymes seen
in studies of another angiotensin II receptor antagonist, additional attention was given
to placebo-controlled and long-term studies of irbesartan alone. During double-blind
treatment, two subjects were identified with elevations in hepatic enzymes. Both
subjects had enzyme levels below the upper limit of normal at baseline, but had
elevation of either AST or ALT above 3x ULN on the first day. Both of these subjects
were randomized to placebo and neither was terminated from study. No subject
randomized to active treatment had a level of hepatic enzyme below ULN at baseline
and a subsequent rise to 2x ULN reported. One subject randomized to placebo had
elevated ALT >3x ULN on the first day of open label treatment; he was not
discontinued. Two subjects on irbesartan plus HCTZ are noted in Table 35,
“Withdrawals for gastrointestinal adverse events plausibly related to irbesartan.,” on
page 62 and Table 36, “Serious gastrointestinal adverse events unlikely to be related
to irbesartan.,” on page 62 as having discontinued for elevations in hepatic enzymes;
one of these subjects was subsequently diagnosed with gall bladder disease.

8.2.5. Genito-urinary system

8.2.5.1. Adequacy of geni- Genito-urinary safety was assessed through electrolytes, uric acid, BUN, creatinine,
to-urinary assess- routine urinalysis, and adverse events. This evaluation is considered adequate for a
ment drug of this class studied in a hypertensive population.

8.25.2. Genito-urinary events at least possibly drug-related
8.25.2.1. Genito-urinary No death attributable to genito-urinary events was considered to have any reasonably

deaths likely relationship to study drug.

8.2.5.2.2. Serious genito- No serious genito-urinary adverse events were plausibly attributable to study drug.
urinary adverse
events

8.2.5.2.3. Withdrawals for Withdrawals for genito-urinary adverse events plausibly related to irbesartan are listed
genitc-urinary in Table 41 below.
adverse events
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Table 41. Withdrawals for genito-urinary adverse events plausibly related to irbesartan.

- Study . - | Subject | Age|Sex {Days| .. -~ History "> .-

Double-blind ph )

CV131-029/024/008] 52 | F | 75 [ — [ 1 [Discontinued after 2 weeks of increased urinary froquency, which resolved.

CV131-0381044/001{ 63 [M | 75 | — | 14 mh?m ly'dﬂ::!f_ W Discontinued with worsening sexual dysfunction,

CV131-027|019/005| 31 | M| 75 | — | 21 |Discontinued for impotence; unresolved.

CV131-038(014/006] 42 | M | 150 | — 13 gm::& with onset of proteinuria, considered unlikely to be drug-related. Event did

CV131-038)057/042| 40 | F [ 150 | — | 13 |Discontinued with menorrhagia, of unknown relationship to study drug. Event resolved.

CV131-038(008/014| 38 [M | 75 | 12.5 | 14 |Discontinued for moderate hematuria, considered unlikely to be drug-relased. Event
resolved within 2 months.

CV131-031|015/070| 84 | M [ 150 | 25 | 165 mg:n“';:‘ for inerease in serum creatinine. considered possibly drug-related.

Long-term phase

CV131-0021034/013] 54 | F | 25 | — | 72 |Discontinued for edema. Event was unresolved.

CV131-046(001/204] 61 [ M [37.5] — | 1 |Discomsmsed wit acute renal Gl aod avymptomatc postural bypoasion, both

CV131-029[005/003| 43 [ M| 75 | — | 268 g‘solsconﬁnued for erectile dysfunction, considered possibly drug-related. Event did not

ve.

CV131-046003/002| 54 | M | 75 —_— 137 'I:lso'scggnued for increased serum creatinine, considered possibly drug-related. Event

CV131-025(019/004| s0 | M1 100 ] — 51 |Discontinued for impotence, considered possibly drug-related. Event did not resolve.

CV131-033{007/001| 58 | F | 150 | — | 155 History a:fm mm p:g;r;;%sgnmg“g vﬁf;fﬁ‘&'fﬂ serum potassium and

CV131-025(032/015} 59 I M| 200 — 87 |Discontinued for proteinuria, increased serum creatinine, and poor blood pressure control.
Resolution is unknown.

CV131-038050/012} 36 | M | 75 | 12.5 | 111 [Discontinued for decreased libido, considersd unlikely to be drug-related Event resolved.

CV131-038/060/007| 54 | M [ 75 [ 12.5 | 28 |Discontinued for ncreased uinary froquency, considered probably drug riaied. Event

CV131-031(008/010{ 71 | F [ 300 | 12.5 | 149 |Discontoued wit ceainine plevation from 124 10 132 mM, consideed drugelied

CV131-031]015/036] 73 [M | 300 | 25 | 115 Discontinued withcreadnine ncreased from 1410 1., considered possibly drug-relaid:

CV131-031[015/039] 72 [ M [ 300 | 50 | 105 Discominued withceatinne clevation from 11020 mg/al BUN from 221035 mg/a.

8.253. Genito-urinary events unlikely to be drug-related

8.253.1. Genito-urinary
deaths

8.253.2. Serious genito-
urinary adverse
events

Joint Clinical Review

There was one death attributed, in part, to an auto-immune glomerular nephritis.

Study CV131-031LT subject 008/005 was a 76 year old Caucasian
male with a 2-year history of hypertension. He completed 24 weeks
of double-blind treatment, despite complaints of chest pain, atrial
flutter, and urinary tract infection. After 15 weeks on open-label
irbesartan 75 mg, he was hospitalized with nausea, hemoptysis,
acute renal failure, atrial fibrillation, and pneumonia. He required
intubation and resuscitation following cardiac arrest. He developed
electromechanical dissociation and died. His post-mortem
diagnosis was Goodpasture's syndrome, an auto-immune disease
producing glomerular nephritis and pulmonary hemorrhage.

Relationship

to study drug was considered unlikely.

Serious genito-urinary adverse events unlikely to be attributable to study drug are
summarized in Table 42 below. This listing includes some events from studies of
subjects with pre-existing renal impairment (study CV131-033) or heart failure (study

CV131-003). : :
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B
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Double-blind phase
CV131-027]017/001 71, F|75| — | 65 wmmmdmw biceding, and treated with dilation and
CV131-027]017/007| 68 | F | 75 | — | 190 |Hospitalized for post-menopausal vaginal blecding, and weated with dilation and
curettage. Study drug was not interrupted.
CV131-028{041/003| 77 | M| 715 | — | 72 mdmmﬁwf«mmym
CV131-031(036/008] 71 | F| 75 | — | 43 H.Wu_li:‘afor mastectomy; final pathology report is “pending”. Study drug was
] e I ) K el W e e e T e
n
CV131-033|004/0041 67 | M| 75 | — | 30 m;f m“";ﬂgwg;‘&““ﬁm fo"m“ﬂ“ dialysis, without further decline
CV131-033026/001| 65 | M| 75 | — | 41 [History of chvonic renal failure and hemodialysis. Hospitalized for thrombosed vascular
access. Study drug was continued.
CV131-031]034/002] 78 | M| 150 | — | 51 |Hospitalized first for acute urinary retention and then for prostate surgery. Study drug was
CV131-0321019/007] 43 { M | 150 — | 23 2‘3;:;?& for acute renal failure attributed to herbal remedy. Study drug was
CV131-028|003/005| 64 | M | 150 | — | 68 [History l;::.mm mm&m %H:CHWM for post-surgical
CV131-025{011/002] 65 | M | 200 | — 36 |Hospitalized with renal calculus, but continued into open-labe! phase.
CV131-037]|045/001| 40 | F | 300 | — | 35 |Hospitalization to rule out ovarian cyst. Snudy drug was interrupted.
CV131-037]001/055| 53 | M | 300 | 6.25 | 32 |History of reaal calculi. Hospitalized for renal calculus; study drug was not interrupted.
Long-term phase
CV131-002[045/026] 64 | M| 10 | — | 53 |Diagnosis of prostate cancer. Study drug was discontinued.
CV131-003]002/011| 69 | F | 25 | — | 169 |History of diabetes. Hospitalization for kidney infection. Study drug continued?
CV131-0251016/024| 45 | M| 50 | — | 149 |History of impotence. Hospitalized for penile implant. Study drug continued.
CV131-027|009/006| 59 | F | 75 | — | 52 [Hospitalization for removal of cervical polyp. Srudy drug was interrupted.
CV131-033027/005| 38 | M| 75 J— 132 [History of hemodialysis. Hospitalized for renal transplant. Smudy drug was discontinued.
CV131-0021020/001| 57 I M| 100 — 672 |Unremarkable history. Hospitalized for prostate cancer. Stud drug was continued.
CV131-025|027/001| 62 | M | 100 | — | 402 |Subject was diagnosed with prostate/btadder cancer. Study drug was discontinued.
CV131-027|001/002| 60 | F | 150 — | 256 ;ﬁyilt';v of Mmﬁ:ﬁ& :im'llmd for post-menopausal bieeding, treated
CV131-027]|014/001| 68 | F | 150 | — l7935 mm%mhn ':'h'f.:." og:l;r;: ds:“dyi Ml_wrsmm i:hequsnﬂy _
CV131-028032/011{ 50 [ F | 150 | — | 279 |Breast cancer diagnosed by mammography. Study drug was discontinved.
CV131-044|011/003| 60 | M | 150 — | 142 m&ﬂggm“dslm x'd?ﬂm?s&wﬁw Next day, be
CV131-025|014/015| 37 | F |200| — | 356 d“;:!“y “’Tﬂﬁ?ﬁ"up“% ;:Syd:: m. m and severe
CV131-025(023/010] 40 | M | 200 | — igg w‘aﬁ m‘om& '33 mmm;iwwm .f:; nSl:ldy w;::. fzdym
con!
CV131-029]001/001| 53 | M | 225] — | 343 [Hospitalized for urinary tract infection and pyelonephritis. Swdy drug continued?
CV131-0281003/0051 66 I M 1300 — 284 |History of benign vesicular tumor. Hospitlized for vesicular tumor recurrence, treated by
resection. Study drug was interrupted.
CV131-0281029/0021 66 I M 1300 | — 355 |History of renal lithiasis. Hospitalized for renal colic crisis. Study drug was continued.
CV131-029/020/012| 43 | M | 300 | — | 197 |Hospitalized for resection of renal carcinoma. Study drug was discontinued.
CV131-050|005/009| 68 | M| 300 | — | 98 |Diagnosed with prostate cancer. Study drug was continued.
CV131-050]028/015] 69 { M | 300 | — | 906 |Hospitalized for ransurethral resection of prostate for benign prostate hyperplasia. Study
drug was interrupted.
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Table 42. Serious genito-urinary adverse events unlikely to be related to irbesartan.(Continued)

- Study | Subject A

2 o A PR PRk S &

CV131-038022/012] 44 | F | 75 | 12.5 | 141 |History of surgical weatment of ulcer discase and hysiereciomy. Hospitalized for |
' Ripingo-cophernesorny a0 colostomy. Sudy dhog was discontoed. |08 in
75 12.5 | 62 |Diagnosed with breast cancer. Subsequently underwent mastectomy. Study drug was

75 | 125 | 34 Qh%withhunm.&heqmﬂyudummy.mm.m

75 | 12.5 | 56 [Hospitalized for prosimectomy. Study drug was continued.
47277 |History of BPH. Diagnosis of adenocarcinoma of prostate. Study drug continued.

150 | 7 | 203 [Hisory of seilization Hospitalized forsalpingiis, reaed with antbiotics. Study drug
was 5
150 | 12.5 | 146 |Hospitalized for uterine adenocarcinoma, treated by hysterectomy. Study drug continued?

History of menomrhagia and tubal ligation. Hospitalized for total sbdominal hysterectomy
300 25 133 wimol‘;lylaunl nlpingot;phet:lc(ol'n)f‘gt?:!ya'f’:li;l was continued. v

CV131-038 1039/005| 64
CV131-038057/029| 55

CV131-038059/025] 59
CV131-002 |043/011§ 72
CV131-032 }023/006} 36

CV131-038053/014| 66
CV131-038018/029] 48

mim| o Z]|Z] w]| D
8

8.2.5.3.3. Withdrawals for Withdrawals for genito-urinary adverse events unlikely to be related to irbesartan are

genito-urinary listed in Table 43 below.
adverse events

Table 43. Withdrawals for genito-urinary adverse events unlikely to be related to irbesartan.

sudy | subjt|

Doublc-blind phase :
Ccv131-002 (004001l 45 | F | 5 — | 20 mmthﬂ;mm;ﬁ;awwNMauﬁﬁu.mmmm
CV131-0380247006] 46 [ M] 75 | — | 14 |Bascline creatinine elevated, atribuied to dehydration. Discontinued with creatinine

CV131-0381037/040] 63 | M| 75 | 12.5 | 22 [Discontinued forimpotence, apparently stating during placebo withdrawal. Event said to
improve after withdrawal.

Long-term phase

CV131-050[020/008] 51 [M [ 150 — [ 1 [Discomineca orinposeace, which & oo ppe ing doubie bind eriod o

8254. Common genito- Common genito-urinary adverse events from the double-blind periods in monotherapy
urinary adverse studies and studies in combination with HCTZ are shown in Table 44 below and Table
events 45 below, respectively.

Table 44. Genito-urinary adverse events by dose in double-blind studies of irbesartan only.

900 | Any
Abn urination 0612121002424 100|10|00]02]00|08[29]00]04
UTI 14100]112]00}00)24100|10|08|16]|00|17]10|10]04
Libido change 00]00]00]12}00]00]|12]|03|04}00]|00|04}1.0]1.0]04

Sexual dysfunction |03 |00]00|00}24]24|00]/03|12(00]|00(08]1.0}20]04
Incr bilirubinserum {00]00(00]00}00]24]00]07]00{02|00]|04]10]10/{0.3
Incr serum creatinine { 0.2 | 00]1.2]00]12124]00(00{00{02]00]|04}10]00]03
Menstrual disorder {03 ]1.212]00}12]00(00{03|00|00|00|0.8|00]00]0.3
Serum potassiumincr { 0.2 1 0.0 0.0 0.0100{00{00]03|04|09]00|08|00{20]03
Urine protein incr 05[24]12]00]00[00]|00(00]04|04{00]|00]10]/00]03
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Table 44. Genito-urinary adverse events by dose in double-blind studies of irbesartan only.(Continued)

5:{-10 1 25 {37.5] 50 [ .75 | 100 150 | 200 [ 300 | 600 [ 900 [ Any
82]'81.| 83:| 42 | 82 1297|242} 451 | 79 240 105 | 99 |1965

=== ———— ——— T (e
00]00/]00{03}(00]1.1|13]00[00|00(03

Urine RBC incr 06240012

Increased BUN 00100}1.2(00]12f00[00[00{04|00/00]00]00][20]}02
Pain kidney 02/00/00{00[00]00[00]03[00]02[00]04]10]00]02
WBC urine incr 02]00f{12]00f{00[00([00{00[00][02]00]04]00]00]02

Prostate disorder 02/00[{00{00[{00[24({00]/03|00[02]/00]08[00]/00]02

Table 45. Genito-urinary adverse events by dose in double-blind studies of irbesartan + HCTZ.

12125 0 J62[12{25]0 [12]25| 0 ]62]12 25(0.f12]0162[12|25
, 4{1771159(42 | 44 1 45|41 {196/134{118] 41| 44143 | 441199{135/ 43| 40 | 44 | 45
Infection 2.514.5]2.3]1.9]2.4]0.0/0.0[2.4] 1.5[0.7[0.8]0.0/0.0/4.7|4.5| 1.0] 3.0]0.0/0.0]6.8]0.0
Urinary abnommality| 0.8 ]0.0|4.0]1.3|2.4/2.3{2.2]0.0]0.5[0.7]0.0{0.0{4.5]2.314.5]1.0[2.2[0.0{5.0]0.0|2 4

In open-label extensions, genito-urinary adverse events were reported for 110 subjects
on irbesartan alone (6.1% or 110 subjects with events per 1000 subject-years) and by
100 subjects on irbesartan/HCTZ (5.9% or 82 subjects with events per 1000 subject-
years). All such events are shown in Table 46 below; the reviewers made no attempt
to separately tabulate events according to the likelihood of their being drug-related.

Table 46. Genito-urinary adverse events with 20.5% open-label incidence.

o A % KS-Y| n |%]|ksy
{Prostate disorder| O [0.5] 9 |6 041 3
Kidney pain 10 (06| 10 4 1021 3

Urinary tract infection|
Abnormal urination
a. Subjects with events per 1000 subject-years.

8.25.5. Genito-urinary The proportion of subjects having a baseline
laboratory find- potassium below the upper limit of normal and
ings at least one post-randomization measurement 5 %
who had a post-randomization value above the i oo
upper limit of normal was 3.9% on irbesartan A4 °
and 2.7% on placebo. As shown in Figure 24  23-

below, there is at least a suggestion of dose- = ° ° e o
relatedness to the incidence of hyperkalemia®. 2 o
1 o (<]
Few subjects had a rise from below the upper 0-
limit of normal for creatinine to above the . . . ' ’ y
ULN: 0.7% on placebo and 0.7% on all doses PIBO 1 0sa qma° 1990
of irbesartan. . . ‘
Figure 24. Incidence of hyperkale-
mia by dose.

9-The line was drawn by a non-parametric fitting procedure (loess).
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