Results

The primary efficacy data as given was:

] . Madwn i dissolic blood v {mmHg]
‘Teatrment group [ .
T Baselme (BL) Last value LY) Abescluts difference
betwesn BL and LV
moan ks.d mean ksd moss’ %34
median min - Max median min - mex auhng’ - max
0 mg/mg 119 |102.0 26.0 9802105 404104
01 38-125 98 7).133 o W34- +37
2mglmg 41 [100825.1 9394119 69117
101 $9-110 92 67-120 $ 38424
4 mgPmg 60 1100664 953101 S3x112
100 _73-114 9% 70-120 25 -32.428
S mgOmg ™ [waxso 933x108 222107
100 _86-115 94 71-126 2 -31.428
16 mg/0 mg 36 [1008£57 908114 1002108
100 B5-112 375 68-114 1] «40.+10
Omg/125me 60 110).0£5.2 956298 55291
100588 - 118 97 15-118 oS 25418
2mg/l12.5mg 45 |1025x4 4 952134 $0%12.1
103 93 - 109 94 71-132 -7 35 -424
4mg/12.5mg 5 1010238 ° 911282 99283
. 101 93 -112 91  72-111 +11 226 -1}
8mg/12.5mg 6) [1023+5.1 916298 -lb.7$10.3
103 _94-119 9] 69-115 =11 <39.-419
16 mg/i2.Smg 39 |102.1%6.2 852+80 -1202110
100 98 - 127 85 70-106 =16 <49 .43
0 mg/25 mg 123 1017252 943210, 142104
101 _83-119 o4 6610 742438
2mpR25 mg 3t 11011252 9384121 724123
101 85-.113 92 _66-130 -7 .32 -431
4mg2S mg 64 11012249 94.1210.5 71499
100 87-112 92 T7-128 A .~
S mg25mg 122 }100.5% 5.1 902=121 -10.2% 124
J00 86-1)6 895 $3-12) 212 48.433
16 mg/25 mg 43 11010+£59 8802915 129291
10) 86-11S 87 73-114 <16 <31 -46

° snean from medien values

Placebo adjusted least square means results were:

Candesarun cilexetil
omp imp 4mp Smp 1 6mg
O s . 3.55 2.07 as” T 666
HCTZ L12.5me 201 1.76 6.5 558 1293
‘ 25 me 35 3% 3.52 1.06 949

Both the 8 and 16 mg monotherapy arms were statistically superior to placebo.
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Response surface using a quadratic and linear model were:
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A
Candesantan cilexeti]
Smg mg | 4mp L Joms |
? 69 s3 | s 10
Omg 3.9 5 (] 8.1 118
43 53 63 83 122 |
[ 9.9 107 17
HCTZ 12.5myg S35 7.6 8.6 10.6 14.3
3.6 2.8 $.5 134
24 72 2.) 12 129
25mg 64 78 8.5 104 14
g.l 713_ 8.7 10.7 147
Fust Linc: observed values
Second Line: estomates under the quedratic mode!
Third ne: estrnates under the {incas mode!
Response and normalization results were provided:
Treatroent i% Normalisation
/_OM."L 367119 30.3% 237119 19.3%
2meAd mg 17/41 41.3% 9/4) 22.0%
[« mpo me 2350 _ 383w 15/60 250%
8 mg/0 m, su131 423% 501131 38.2%
16 m 23736 69.4% 2116 38.3%
0mg/12.5 mp 22460 3% 2260 _ 36 1%
2me/12 S me - J8/43 40.0% 135 28 9%
dmp/i2Sme 33756 58.9% 24/56 42 9%
Emp12 5 me 3461 $3T% 2861 43 9%
Flﬁuu/l!.i mg 33739 $4.6% 30739 76 Y%
0me/2S mg san23 423% 4o 8% .
2mp2Smp 1833 47.4% 13738 34.2%
4 mpRSmp 31464 4r4% 22464 4%
8 mp/25 mp 36/122 62.3% 617122 $0.0%
16 S m 30/43 69 8% 28/43 €5 1%
i e
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: Additional data re orthostatic change and systolic blood pressure were:

Treatnent DFB TH'B after 2 Sining SBP SBP SBP after 2
Group nedistely min. of standing immediately wun. of
upon staoding upon standuig | standng
meanx s.d menkud meanksd meanzs.d. mean 2 5.4
enin - pex) min - max) min - ax) min - max mnin - ax)
0 mg mg 25%98 D0%123 464169 28180 292163
(-:36 - +20) (-6 - +33) 46 - +56) (60 - +39) (43 . +52)
2mgOmg 742123 4% 115 96£236 254267 624252 -
(-36 - +24) (-34 - +15) (-57 - +43) (<62 - 460) (6] .45
4mgOmeg 332116 S64113 794188 $1£216 252190
{-35 - +10) 36 - +17) _ (ol - +25) (62 - +39) (:39-43%5) Lt
8 mgfmg 732143 TTx 134 142191 11.9%195 1004220
{66 » +35) (=48 - +38) (58 - H42) (65 -+35) 167 - +84)
l6mgOmg |-1162118 110129 1262170  [-185423C  |-138+192
{:36 - +20) (35418 (:52-+18) (38421 {5543
Omg/i25mg {40108 284109 $5%x134 $3%18.2 T6x172
(:29 - 431) (25 - 437) (-36 - +47) (:39. 451 138 - 471y
—- 2mg/i2smg {-59213F 662110 -12.1%188 1232178 922169
-35 - +42) (:27 - 430). .53 . +36) (42 - +42) (66 - +IN
amg/125mg |-76¢108 212108 -1942 146 5794172 1802174
{-3] - +28) {-36 - 42 ({-58 - +20) (67 - 427 (70 - 421)
Rmallf.s mg {94131 S6%12.1 -20.6%20.2 -207 %204 206 £21.0
(=41 - +30) (-34 - +29) (<77 - +14) (96 - +15) (=117 - +24)
6mg/t25mg [-11.52 134 1252169 -23.0%178 -21.5%23.1 2178009
(-37 - +19) {-37-4+61) (61 -+13) (63 - +35) {69 - +24)
Omg/25 mg 574120 S59%11.8 -1032 156 -9.1 %206 $4%189
(4) -+23) (44 - 422 (42 - 438) (-56 - 487 (63 - +55)
- 2mg25 mg -J6% 140 $0= 147 -13.1%178 -106% 15.5 1212198
(=32 » +39) (4] - 46) (-30 - 421) {43 - 428) (41 - +50)
4 mg/25 mg £0z 4.1 6.1%11.6 -1292198 1342233 3112217
(:34 - 439) (40-43)) (68 - 46 (102 450 (=60 - 496)
S8mg25mg -104%13.8 90137 156193 1624217 1642234
(-39 - 427) (Al -+4]) {-78 - +49) {66 - +33) (-95 - +82) |
16mp2Smg |-1382133 1034114 |215e164  [-2072179 |219x229
(A7 -+16) 28 . 429) (6) -+14) (-66 - 434) (119 +18)

fet

1,094 patients comprised the original database, distributed among the 15 treatment groups
as follows:

Cmdmm;d_grg_ il it
Omp 2me dmeg Rmg 16 mp
Omp 133 43 63 133 41
HCTZ 1.5 mg 6 a1 39 6 6 i
25 me 128 39 -3 122 &
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There was one death, a 78 year old woman (#53002) on 8 mg of Candesartan cilexetil died
of a suspected pulmonary embolus on April 23, 1995. She had been started on
Candesartan on April 3, 1995. On April 7, 1995 she developed tachycardia, dyspnea,
malaise. Candesartan was discontinued on April 7, 1995, and patient was started on
verapamil and nifedipine without response.

27 patients were withdrawn due to adverse events. Percentages in each group were:

Candesaran cilexeti
Ime i _Sme lmg |
omg 03 93 13 3 i
werz  |2smg 0 0 51 3 0
A PPY PR IR ST Y S T N 2

Dizziness and hypotension was present in 8 of these cases, all on active drug. Cases
occurred on monotherapy without clustering at any dose. There were two cases of
myocardial infarction; one of 8 mg of Candesartan cilexetil and one on 4 mg of Candesartan
cilexetil combined with 12.5 mg of HCTZ. Also one patient on 8 mg of Candesartan
cilexetil developed severe CHF after 28 days on treatment.

Not all of the patient who withdrew for adverse reactions were characterized as severe:

Cvowp PaL Ne. | Advarss Evam Relotosn: | Ouscome
Im&) I;I

Omgl mg 364 (S4000) | Dupressive svndrems {net ralosed | ranolved withaut saqunies
f]
AamgoOmg 10%% (34109) | Urettwrel svrmmxcie ot veiosed [sasolived wiheut saqueles
hoenheben
dmg/IZImg | 280 (I396) | Pariorntinn of somaryum (of |
g m (of | passivle ‘m-m.-l
)

4ag/i25mg |947 (53906) | Mpwmmkel infasstioe

dmg/125mg 1982 (34416) | Mroparmentens

Omotmg  ($60083117) (Paswmania

Smg/lsmy €30 (3IM48) Mﬂh’ﬂ'ﬂ

Sme2S mg 1468 (34159 | Masseve dimmasee

tmg2Smg

Smpvmg

smyrilimg

mglmy

Sag/lisey

$0me/2S mg FIETN | Verases wwin swgery

leS: lllglin Prans sorvesten
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Patient S3548 on 8 mg of Candesartan cilexetil who had a “mild non-transmural myocardial

infarction” was not included on this list. Nor were cases of hypotension and dizziness, or
a case of Raynands.

An overall listing of adverse events where there was an incidence in at least one group of >
1.0% was provided as follows:.

Placebo Candesaraan HCTZ enly Combination
Cilexstil coly .
nw |13 p = 282 ne 189 » = 490
AllAEs | Amrib | ADAEs | Amnib. | AlAEs | Amrib | Al AEs | Amib. -
AL: AEs AEs AR
Bodv 83 a whole
Influenza-like 2 (1.5%) .. 6 (1.1%) =~ | 9(A8%) | 1 (0.5%) ]| 17 (3.5%) |1 (0.2%)
Oodema pert 201.5%) 12(1.5%)13(11%) ]2 0.7% - - } (0.2%) .
Fati L) - 1004%) | 1 (0.4%) | 4(2.1%) |20 1%) | 3 (0.6%) §2(0.4%
Centrsl and pen ] pervous svstem disorders
iness 3Q2.3%) - 6(21%) 1518 2¢1 1% 120.1%) 1 14 2 9%) 4%
Headache ARV ISO8Y)I4(14% 1421%12(1.1%)] T(] 4%) 12 (04%)
Parsesthesia — } . 3(11%) ]} (04%) - C - -
Gastointestinal disovders
Nauses 18] - leaealaomal . | . Tipes lsnew
Hear rate and thvihm disorders ’
T‘dwa;ﬂia 2(1.5%)12 LS'/-\T'.TJO mql (] 4%)[ | (0.5%)[ = —[ 8 (1.6%) 14 (0 3%)
Liver and bilisrv sveiem disorders
sk ja 1 (0.8%) - 1(04%) 11 (04%)|2(1.1%)]1¢0.5%V] ) ¢0.2% -
Gamma-GT
mcreased 1 (0.8%) - 2007%) 11 (04%)f2¢1.1%) ] 10.5% 1 3 {0.6%) 12 (0 4%)
SGPT § sed - . 1004%) 11 (04%) 1 2(1.1%) ] 1 (0.5%) | & (0.8%) {1 (0 2%)]
Metabolism and putritionsl disorders
vesermia - - 4 (1 4% _I_((_)d%\ 2 (1.1%) d 2 (0 4%) -
W- 2(1.5%) | 1 (0.8%)]3(1.1%) | 1 (0.4%) | 1 (0.5%) . 1(0.2%) {1(02%)
aemis
Hyperrighyoarid-  1200.5%) | - 2™ - 100.5%) | 1 0.5%) | 2(04%) |1 0.2%)
. .
CK increasad 208%1 - hosglioenline]|200%] siaow |2(04%)
' - - Jreaw] . biaew]nsw] 704% [2004%)
- - Jieamhioamleiw eyl 306w |20a060
disorder NOS - - Pomlicen]zam] - 1 | - .
Musculo-tkelotal svstem disorders -
ek pai 2(1.3%) - 6Q.1%) ] 1 (0.4%) 1 5(26%) - 5 (10%) {2 (04%)]
; ini - - Lol . 6 ) - .
APPEARS THIS-WAY
ON ORIGINAL
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Plaotbo Candmartan HCTZ culy Combmnauon
Cilexeti) only
[ LAE)] n =282 n= 189 n =490
AL AEs | Amrib. | AlAEs { Awmnib. | ADAEs | Amrid. | AlAEs | Aard
AEs AEs AEs AEs |
Psvehistric disorders
Sleep dusorder 1084 [ 1EONI30N.1%]1048%)]1 0.5%)] 1 (0.5%) 4%) |2 (04%
L svaiem disorders
Bronghitis 3 2.3%) - 30.1%) - 2(1.1%) [ 1 (05%\ 1 S (1.0%) -
4(14% 104 12 (1IN 1 IR 3 0.6%) |3 (06% R

its - - 1 {0.4% . 2 (1.1%) - 3 (06%) |2 (0.4%)
Resistance mechanism disatders
Infaction vira! . P EY Y N
Skin ;
Rash ervthemnatous : . - - 2 (1L.1% - -
Swesting increased | - - Doen] - : - 12000 (et
Urinarv svsiem divorders
NPN ¢ 2(1.5%) | ) (0.8%) . - _Jroswt - 3(10%) |2 (04%
Urinary tract - L. 3I(11I%) - 3 (1.6%) - 4(0.8%) |2 (0.4%)
wfection - - -
Vision disorders
Conunctivitis L- I T - ] - [2" IV.)I - i - ]

y

oratory Findings

Graphic displays of shifts from normal baseline to high final value for each treatment group
were provided. Selected liver and renal chemistry displays were given as follows:

GOT (normal to high)

APPEARS THIS WAY
ON ORIGINAL
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GPT (normal to high)
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Gamma-GT (normal 1 high)
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Creatinine (normal 1o high)
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Urea (normal to high)
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The change in triglyccfidcs was greater for the 25 mg HCTZ combinations than for the
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12.5 mg HCTZ combinations.
Numerous numerical differences were present for basophilia, eosinophilia, and glucose,
but without pattern.

- ECG interval chafiges were infrequent and sporadic as well. For example, changes from
baseline for placebo, 8 mg Candesartan, 16 mg Candesartan and 8 mg Candesartan with 25
mg HCTZ were: '
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Comments

This study with many cells provides evidence that 8 and 16 mg of CC are statistically
superior to placebo to lower DBP in patients with mild to moderate essential hypertension.
At CC doses of 8 mg to 16 mg, HCTZ adds to this effect. 4 mg CC plus HCTZ gave a
variable result; an additive result when 12.5 mg of HCTZ was used, but not additive for the
25 mg HCTZ/4 mg CC combination. CC 16 mg/12.5 mg HCTZ appeared best. Whether
the drug interactions noted in study EC028 plays a part in these results is not established,
but possible.

Although same orthostatic reactions occurred, mean DBP and SBP changes from sitting to
standing were not found. Adverse events, a few of concern, appeared randomly ~
distributed across all cells. The same seemed true for laboratory findings. The
combinations appeared to be as well tolerated as monotherapy.

APPEARS THIS WAY
- ON ORIGINAL
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7 - Evaluation of Safety and Efficacy of adding Candesartan Cilexetil (8 to 16
mg) to HCTZ in Patients with Severe (JNC-V) Hypertension.

Multicenter, randomized, double-blind, placebo controlled, parallel design; four week
controlled period followed by open label long term extension.

Study initiated April 19, 1996.

DB Study completed December 12, 1996.

Protocol approved August 30, 1996; amended January 19, 1996 and June 3, 1996.

The last protocol amendment for the DB study moved the time of fasting laboratory
assessment from week 1 of the DB period to week 1 of the open label HCTZ period. Other
changes were similarly minor and reasonable.

This was a U.S. study, conducted at 37 sites, supervised by

for Astra Merck. Drug and placebo were manufactured by Takeda Chemical
Industries, Japan and packaged by Astra in Sweden. HCTZ was manufactured by Merck
& Co.

Study objectives were:

A. To determine the efficacy of candesartan cilexetil 8 mg once daily titrated, if
necessary, to, 16 mg once daily added to hydrochlorothiazide 12.5 mg in
) patients with severe hypertension.
B. To determine the tolerability and safety of candesartan cilexetil added to
hydrochlorothiazide in patients with severe hypertension.

Inclusion criteria:

Male or female (without child-bearing potential) patients with severe hypertension

(sitting DBP 2 110 mm Hg at entrance) on antihypertensive R, , 18-80 years of
age.

Exclusion criteria:

Systolic BP 2210 mm Hg, organic cardiovascular, renal, hepatic, pulmonary or
hemotologic disease. Taking steroids, NSAIDS or ASA exceeding 1 gm daily.

Randomization (2:1, active: placebo) via computer generated list by investigative site. Race
(black, non-black) was also considered in the randomization program. A’sample size of
210 entering the double blind phase (180 completers) was considered adequate to provide
95% power to detect a mean difference of 5 mm Hg in sitting DBP between HCTZ and
placebo versus HCTZ and Candesartan. This assumed a standard deviation of 7.5 mm Hg

and a two tailed test at an e of 0.05. Primary analysis was to be (for the ITT population
using LOCF) the change in trough sitting DBP from randomization to the end of the DB
phase. Secondarily, standing trough DBP, sitting and standing trough SBP, and
proportion of responders (< 90 mm Hg or 2 10 mm Hg drop in sitting trough DBP) by
Mantel - Haenszel stratified by site.

. Safety would also be evaluated. Compliance was to be assessed by pill count. A chart of
the study was:
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Procedures Serewning | Placebo | Open- Double-Blind Open-Label Extension Off-
Run-in | Label Drug
HCTZ Follow-
_Up
Week Weels | Week “Weeks Weeks — — — ] [ Weeks |
¢ 1 1121 1 J112 11618 |26 || O[&]S2| 2
informed X
Consent
Medical X
Hblor;( <
t X.ra
132-lead ECG X_ X X X
: X X X
m
Brief Physical X X X X X
Exam
Frough BP X X | X X [ X X X| X1 X X
Measurement
asting X X
leonlory.
Assessment
Drug X X X XIX|X[X[x[| X X X X X X X
Accountabilit
AE Assessment X [ X X ([ XIXIX[XTXIX]T X | X X[ X1 X1 X1!X X
Final Report X

* In any phase of the study, patieats with clinically significant symptoms of mysigia not completely expisined by a concurrent iliness (c.g...vinl
syndrome). trauma of severe exertion, that persist for more than 1 (one) week should have & CPK determination, with isozyme fractionation of the
CPK., if the abnormality is-grester shan twice the upper limit of normai range.

To be randomized patients had to have a sitting trough DBP of 2 110 mm Hg on or without
antihypertensive therapy prior to the open label HCTZ 12.5 mg 1 week treatment period,
but a SDBP of > 95 mm Hg after the HCTZ treatment was acceptable for randomization.
Randomization was done at entrance to the double blind period. During the DB phase

(after at least 1 week) the 8 mg dose of Candesartan cilexetil or placebo could be doubled if
the sitting DBP was 2 90 mm Hg.

289 patients were screened, and of these 217 patients were randomized into the double
blind period. The demographics were provided in the following chart.
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Disposition was noted as follows:

Placebo/HCTZ CC8-16 mg/HCTZ Total
Patients Entered 289
Randomized to Double 76(100%) 141(100%) 217(100%)
Blind :
Discontinued 20(26.3%) 21(14.9%) 41(18.9%)
Lost to Follow Up 0{0.0%) 2(1.4%) 2(0.9%) -
Lack of Response 13(17.1%) 8(5.7%) 21(9.7%)
Adverse Event 4(5.3%) 3(2.1%) 7(3.2%)
Consent Withdrawn 1(1.3%) 3(2.1%) 4(1.8%)
Sponsor/Investigator 2(2.6%) 5(3.5%) 7(3.2%)
Decision
—_— Completed Study . - 56(73.7%) 120(85.1%) 176(81.1%)

Dose doubling was done for ihe majority in both groups.

Patient Status Placebo + HCTZ CC+HCTZ Overall
) N % N % N %
] Not Uptitrated 11§ 145 24 17.0 35 16.1
Uptitrated 65 85.5 117 83.0 182 83.9

Compliance was not calculated because of inconsistencies and inaccuracies in the data.

Double Blind Results

Efficacy:
Primary

|__Treatment Baseline DB1 DB2 DB3 DB 4

Piscebo + N " 38 35 4

HCTZ <

Mean 103.6 103.3 100.9 989 1022
SD 62 74 9.0 8.1 10.7

CC+HCTZ N 135 129 126 121 135
Mean 1050 9.6 95.1 943 953
SD 6.6 8.2 8.8 9.2 10.1
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Basstine DB 1 oB2 DB 3 DB4 -
Visit
Treatment LSM 95% CI p-value
Comparison
Lower Upper
CC+HCTZ vs. -6.0 -8.5 -3.4 0.0001
Placebo + HCTZ
Secgnga; y
t =
ARBIYSis Of Covatiance
Change {rom Descline in Treugh Stending Diseselic Blevd Preasurs (amiig) n Wesk &
Population: Ritlesey Bvslushie with Last Cheervation Carried Forwa
Nodel: Baseline Trough BLanding DBP, Trestment. Pecled Center, Treatment*Pecled Center
Pairwise Comparisens of Acstive Treatment Grewpe with Placebs Croup
Least Squares Ditference from
wean (L) LM Placsbe in LM 958 Conlidonce rval for TT LEN Change
clunt- from Stondard Change from Difterence [rom Placedo in trom Dassline Dilfcrent
Treatwment N Baseline srror sasaline L3N Change Lrom Baseline then Placebe (p value)
CandesartansHCTS 335 -8.3118 0.1'01. «6.0083 t -8.6211, -).5160}) 0.0001
PlaceboNCTT " ~3.343% 1.02)8

Tests Cor Sionificence of Maln ELfects and Interaction Term (fype TII Testa:

Pactor

Treatsent
Pooled Center

Trestment *Pocled Center Interaction .93

Rach £ffect Adjusted for Al) Other Etffects)
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| Treatment Baseline DB1 DB2 DB3 DB 4
Placebo + 74 70 58 s 74
HCTZ
Mean 156.5 154.7 152.4 149.8 © 1530
SD 18.0 17.4 17.7 16.4 18.4
CC + HCTZ 135 129 126 121 135
| Mean 1562 147.9 1442 143.6 144.0
SD 18.7 18.1 18.1 18.0 19.7
® 158
-1 -
@ 156
2 \
& 18§
B 124
©
T 150
£ a8 —4—PBO + HCTZ
;5. 146 ¥ —8—CC + HCTZ
g, 144
€ 142
‘g 140
2 138
(-]
< 136
Baseline DB 1 DB2 DB3 pB4
Vish
Treatment LSM 95% CI p-value
Comparison
Lower Upper
CC+HCTZvs. 11 13 30 0.0009
HCTZ
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Placebo + HCTZ CC+HCTZ
< N 56 123
Number 16 65
Responders

While this is said to be ITT, only 179 patients are represented. If the other randomized

% Responders 286 52.8
W

patients are considered non-responders, the proportions are:

HCTZ and Placebo
21%

0.8031

Reeh Bifoct Adjwsted for ALl Other Rffectel

CC and HCTZ

46%
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Controlled

Placebo + HCTZ CC+HCTZ |
N 56 123
Number 9 39
Controlied
% Controlled 16.1 31.7

Again this is for completers. For all randomized the percentages are:

HCTZ and PL CC and HCTZ
12% 28%
ubgr alyses .
5" ing DBP (LSM Hg) Ci
- ' HCTZ and Placebo HCTZ and CC
Black
n=2_85 -1.9 -8.6
Non Black
n= 124 -4.1 -9.5
2 65 years
n=13 -1.8 2.1
< 65 years
n=196 -2.8 -9.2
male
n=142 . -3.6 -7.0
female '
n=67 : -3.5 -12.2
APPEARS THIS WAY
ON ORIGINAL
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By baseline sitting DBP results were:

Placebo + HCTZ CC+HCTZ
Baseline DBP SBP DBP SBP DBP
n) LSM(n) | LSM(n) | LSM () | LSM (n)
90-99 mmHg 4.2 -5.0 -9.4 -6.8
(n=47) (n=17) (n=17) (n=30} | (n=30)
100-109 mmHg -2.6 =33 -10.7 -8.8
_ (n=109) {n=36) {n=36) | (n=73) (n=73) .
2110 mmHg -4.6 -19 -18.2 -12.6
(n=53) (n=21) (n=21) (n=32) (n=32)
—- - APPLARS THIS WAY

ON ORIGINAL

Safety

_ Heart rate was assessed in both groups as follows:

Treatment Baseline DB1 DB2 DB 3 DB 4
Placebo + N 74 70 58 55 T4
HCTZ 1

Mean 74.1 76.4 76.5 757 75.7
SD 9.5 9.0 9.8 8.8 9.9

CC+HCTZ N 135 129 126 121 -135 - .
Mean 752 71.0 713 76.5 753
SD 9.6 9.2 9.2 9.] 9.5

Tachycardia associated with decreases in blood pressure was not found, and no orthostatic
hypotension was noted. No deaths occurred. There were two patients with a serious
adverse reaction, both in the placebo + HCTZ group. These two cases were treatment
failures; one also having chest pain and lightheadedness, the other stroke. These cases are
included in the following chart of patients who withdrew for adverse events.
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Patient Treatment Adverse Event (Included Term) | Days on Treatment
001/004 Placebo+HCTZ Influenza-like Symptoms 4

Liver Function Tests Abnormal
009/003 Placebo+HCTZ Indigestion
Anxiety
Blood Pressure Increased
_Chest Pain
Light-headed Feeling
Headache
Insomnia
022009 Placebo+HCTZ Stroke

m—

034/014 Piscebo+HCTZ Dizziness
Numbness Localized
__Vascular Disorder
0017003 - - CC+HCTZ Hypokalemia
018/008 CC+HCTZ Liver Function Tests Abnormal
0250002 ' CC+HCTZ Dizziness

Allergy
Heartburn
Heartburn

Q== |~ Joo |oo Jo Joo [N [N | |[&n oo oo {u [

—
w

—
A -]

While CRFs have not as yet been provided for these cases, the line listings show that the

- patient withdrawn for LFT abnormalities had O days on study drug in the DB period. In

this case, ALT and AST were only slightly elevated, but alkaline phosphatase was more
than 2X ULN with normal bilirubin.

The patient with hypokalemia also had 0 days of exposure to the study drug.

For multiple chemistry and hematology parameters, mean changes from baseline were
provided, and no significant differences or shifts were found. In the placebo + HCTZ
group, CPK increased 21.4 IU/L while the CC + HCTZ decreased 9.3 IU/L. Triglycerides

and LDH had similar but less marked numerical shifts. ECG findings at baseline and to
week 4 were: _

ADPEARS THIS WAY
TN ORIGINAL
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VISIT: Double Blind Week 0

TREATMENT
PBO+HCTZ | CC+HCTZ Overall
----------- P L
N | % ] N | 8 | N &
—rmen-- L R tr—— Prm—— tome- D Powm—-
RANDOMIZED PATIENTS 76(100.0 141]100.0 217]100.0
Sinus Rhycthm
~=- Unknown 3 3.9 S 3.5 8 3.7
=== NO 4 5.3 k] 2.1 7 3.2
--= YeB 69( 90.8 133) 94.3 202] 93.1
Extra Systoles
~== Unknown 3 3.9 5 3.5 8 3.7
-~= NO 72| 94.7 1321 93.6 204| 94.0
-== Yes 1 1.3 4 2.8 5 2.3
Conduction
-~~~ Unknown 3 3.9 s 3.5 8 3.7
--- Normal 64] 84.2{ 120 B85.1| 184] 84.8
-=~ Abnormal S| 11.8 16} 11.3 25] 11.5
ST-T Changes
-~~~ Unknown 3 3.9 S 3.5 8 3.7
--=- NoO 50| 65.8 881 62.4 138) 63.6
--- Yes 23| 30.3 48f 34.0 71| 32.7
AV-Block
-=~ Unknown 3 3.9 5 3.5 8 3.7
--- No 71 93.4¢ 132] 93.6 203{ 93.5
--=- Yes 2 2.6 4 2.8 6 2.8
Chamber Mypertroph
-——- Unkn&gg““ Y k] 3.9 - 3.5 8 3.7
--- No 63{ 62.9 110] 78.0 173 79.7
--=- Yes 107 13.2 26| 18.4 36| 16.6
Evidence of M1
~=- Unknown . 3 3.9 5 3.5 8 3.7
--~ None 68| 89.5 1307 952.2 198 91.2
--- Previous 5 6.6 6 4.3 11 5.1
VISIT: Double Blind Week 4
TREATMENT
PBO+HCTZ | CCeHCTZ Overall
.......... efeceamemanmapavnanaresma
N | Y | N} Y | N ]
P et R L PR Pt ST LT trmme oo - L trmmm—
RANDOMIZED PATIENTS 76|100.0| 141)100.0| 217{100.0
Sinus Rhythm
==~ Unknown 3 3.9 8 $.7 1 S.1
- No 0 0 1 0.7 1 0.5
--- Yes 731 96.1 132] 93.6] 205| 94.5
Extra Systoles -
--- Unknown 3 3.9 o 5.7 311 5.1
--- %o 71 93.41 130] 92.2( 201 92.6
~-= Yes 2] 2.8 )| 24 51 2.3
Conduction
-=-~ Unknown 3 3.9 8 5.7 11 S.1
-=~ NOTmal S8| 76.2 122] 06.5 180} 82.9
~-=- Abnormal 15| 19.7 11} 7.8 36 12.0
ST~T Changes
=== Unknown 31 3.9 8| 5.7 11] s
~=-= NO 46} 60.5 971 68.8] 143] 65.9
~-- Y&B 27} 35.5 I6| 25.5 63| 29.0
AV-Block
-=-~ Unknown 3l 3.9 '8.7 11] S.1
== NO 7] 93.4| 127 %0.1| 198 91.2
ve~ YO8 2 2.6 4. ] 3.7
Chamber Hypertrophy
~==« Unknown 3t 3.9 8] 5.7 11| S.1
-=- No 65| 685.5 108] 76.6 173 79.7
-=- Yeos 8| 10.5 28] 17.7 33| 15.2
Evidence of MI
~=- Unknown 3 3.9 8{ 5.7 n| 541
~=-- None 69| 90.8] 126] 89.4]| 195f £9.9
-~~~ Pravious 4 $.3 7 5.0 11 s.1
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Comments

This study demonstrates effectiveness of CC in a hypertensive population pretreated briefly
with HCTZ and then continued. Since there is no CC alone arm, one cannot tell whether
there is a contribution of each component to the effect seen. While effects on diastolic and
systolic BPs in mm Hg are significant (6 mm and 7.1 mm LSM respectively), the
proportion of those who normalized the BP is small (28% for CC compared to 12% ITT).
Safety analysis however, showed few problems with the combination.

APPEARS THIS WAY
ON ORIGINAL
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= - Metabolic control and lipid profile during treatment for 12 weeks with
Candesartan cilexetil (8/16 mg) or placebo in Diabetic (type II) patients with hypertension.

Multicenter study in Finland, Germany, The Netherlands, and Norway. Study period:
August 22, 1995 to April 19, 1996.

Randomized, double-blind, placebo controlled study in patients with primary hypertension
(sitting diastolic 90-100 mm Hg), stable type II diabetes (HbAlc 5.5 - 9.0%), male or
female, ages 30-75 years.

Primary variable: change in HbAlc for ITT population from baseline to week 12. The
study was sized to estimate a +1/- 3.5 unit difference with 80% power.

Secondary variables; blood glucose, serum lipids, GFR, albuminuria, blood
pressure/pulse, and safety.

Patients were excluded for type I diabetes, treatment with biguanides, women of child-
bearing potential, vascular disease such as MI or stroke, cardiac failure, liver or kidney
disease, abnormal-sodium or potassium.

The study plan was:

Penod” [ A l 8 1 ¢ |l o le] ¢ | ¢ |
16 mg "
S mg r l 1 ] l >
_wash-out'___placebo ‘ candesarun cilexetil m
lacebo o
L 1 [ T &2
Tume (Weeks) - -2 0 2 ' 6" & 1" 12
Visit 1 2 3 4 5 [ 7 ] 9 u
Medical history x d
Physical x® x m
*xamination . ; L
BP & HR x x x i x x x x x m
Body weight x® a ,
Height x" ) o
AEs x x 2 x x x X x
ECC x x m
:.;:T:m x : x x h
Blocd giucose x x u
Lipids™= x x
CFR x x m
UAE x x

i
wash-out visit for patients treated with more than one anlihypeneﬁtfveﬂfug or a B-blacker.
Patients were asked to give wrilten informed consent before any antihypertensive medication
was withdrawn.
total cholesterol, HDL and LDL cholesterol, trigiycerides. apolipoproteins A} and B.
() if the patient was on the high dose and sitting DBP > 100 mmHg or sitting SBP > 180 mmHg an
extra visit had to be performed within one week.
(2)  tocheck for inclusion/exclusion criteria.

o0
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If a patient’s sitting diastolic was not £ 90 mm Hg at the end of an assessment period, the
dose of whichever initial drug and dose was to be doubled. If the doubled dose was not
tolerated, the dose could be reduced to the initial level.

During the study (October 9, 1995) the method of analyzing HbAlc was changed from a
IMX method to a Roche method. The earlier results (approximately 2 months into the
study) were converted by a Quintiles formula as follows:

HbAIC,,=(HbAlCm ey + 1.892 + 1.242

Flow chart of patients was:

Enrolled
217
Disc., AE : 6 (incl. 1 SAE)
Disc., other : 50
Randomised
161
. placebo cand.cil.
78 83
" Disc., AE:5 ’ Disc., AE:5
Disc., other : 14 Disc., other: 8
Completed Completed
59 ’ 70
75 74 28 81 81 31
SAFETY ITT PP SAFETY T PP

All randomized patients who took one dose or more of the assigned medication and had
some metabolic or efficacy data were included in the ITT population. The per protocol
population also excluded patients who violated the protocol. Randomization was by a
computer generated blocked list with a block size of two. At baseline the groups were . .
comparable for age, sex, race, height, body mass index, and HbAlc.

Results

For the pnnmary variable, there was no significance in HbAlc change comparing active drug
to placebo.

O
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HbA1c (%) summarised by visit. ITT Population.

Treatment

baseline

Week 12 Week 12 (LVCF)
placebo N 73 58 63
Missing 1 16 11
:ll;an 7.129 7.169 7.23%
0.995 1.082
on 1.146
Median 7.160 7.040 7.080
Max
cand.cil. N 81 68 ”
Missing 0 13 9
Mean 7.280 7.189 7.179
51? 1.133 1.242 1.225
Min
Median 7.080 7.120 7.080
Max

For secondary variable, glucose, lipids including HDL and LDL did not increase over time
for the Candasartan ITT cohort and there were no significant differences for these and other
variables such as GFR and microalbuminuria when placebo and Candesartan results were

compared.

—

Considering hemodynamic variables, doubling of the dose was as follows:

Number and proportion of patients receiving each dose prior to the visit. ITT

population.
placebo cand.cil.
8mg 16 mg 8mg 16mg
Visit N % N - % N % N %
Week 2 74 100.0 0 0.0 81 100.0 ] 0.0
Week 4 25 338 46 62.2 41 50.6 37 45.7
Week 6 19 25.7 51 68.9- 29 35.8 45 55.6
Week 8 20 270 46 62.2 33 407 40 494
Week 10 17 23.0 45 60.8 28 346 42 51.9
Week 12 20 27.0 41 55.4 29 358 41 50.6

Note: After Week 2 the percentages of patients do not add up to 100 % due to withdrawn

patients.

Sitting diastolic for these mild hypertensive patients was reduced in both groups at
endpoint, but was not significantly different when placebo and Candesartan results were

compared.

[ S
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Sitting diastolic blood pressure (mmHg) by visit. ITT population.

Week  baseline 2 4 6 8 10 12 12 (LVCF)
placebo
N 74 74 70 68 64 61 58 74
Missing 0 0 4 6 10 13 16 0
Mean 958 925 924 90.8 89.8 90.1 889 90.3
SsD 31 6.7 5.9 75 73 7.2 7.0 8.6
Min
Max
cand.cil.
N 81 80 75 73 n 20 70 81
Missing 0 1 6 8 9 11 11 0
Mean 95.3 90.7 90.1 885 883 86.6 885 89.4
SD 34 7.0 5.9 57 6.2 6.4 7.0 79
Min
Max

Similar conclusions were reached for systolic blood pressure and pulse.

Sitting systolic blood pressure (mmHg) by visit. ITT population.

Week

baseline

2

4 6 B 10 12 12(LVCF)
placebo
N 74 74 70 68 64 61 58 74
Missing 0 0 4 6 10 13 16 0
Mean 156.6 154.5 1543 153.0 151.0 149.8 148.2 150.6
sD 138 135 119 ° 122 113 8.6 104 144
Min :
Max
cand.cil.
N 81 80 75 73 2 70 70 81
Missing 0 1 6 8 9 11 n 0
Mean 155.2 150.3 1495 146.1 1474 - 1458 1466 1188
SD 132 132 135 13.6 15.5 4.2 159 16.6
Min
Max

238
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Sitting heart rate (opm) by visit. ITT population.

Week  baseline

2 4 6 8 10 12 12 (LVCF)

placebo
N 74 73 70 68 64 61 58 74
Missing 0 1 4 6 10 13 16 0
Mean 75.9 76.3 75.0 75.3 75.1 75.8 76.2 75.9
sD 84 83 85 9.1 75 8.3 8.5 8.8
Min
Max
cand.cil.
N 81 80 75 73 72 70 70 81
Missing 0 1 6 8 9 11 11 0
Mean 74.7 76.2 75.4 744 744 743 739 75.0
SsD 9.1 94 8.7 77 8.6 8.6 8.6 88
Min
Max

Safety

No deaths were reported.

In the double-blind period the following overview of adverse reactions was provided:

Type of event placebo cand.cil. Total
n=75 n=81 n=156
Any AE 40 (533 %) 4 (543%) B4 (538 %)
New onset AE 40 (533%) 42 (519%) 82 (52.6 %)
Serious AE 2 (2.7%) 2 (25%) 4 (26%)
Drug stopped due to AE S (6.7%) 5 (6.2%) 10 (64%)
Severe AE 5 (6.7%) 4 (49%) 9 (58%)
Attributable AE 2 (293%) - 19 (235%) 4T (263 %)

Note: Attributable AEs are the investigator's causality rating of possible or probable
relationship to study treatment.

239
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6 serious adverse events in 4 patients were detailed:

Patient Sex Age Treatment Serious Exposure  Outcome
No. (yrs) adverse event before onset
(days)
178 F 53 placebo Tremor 83 AE no longer
present
Sinusitis 83 AE no longer
present
Fatigue 83 AE no longer
present
242 F 7 placebo Hypertension 5 AE no longer
aggravated present
057 63 cand.cil. 8 mg”  Epistaxis 65 AE no longer
present
274 53 candcil. 8mg  Pulmonary 7 AE still present
carcinoma

Drug was stopped for patients 242 and 274.

APPEARS THIS WAY
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While not termed serious, other adverse events which led to drug discontinuation were:

Patient Sex Age Treatment Adverse event Exposure Outcome
No. (yrs) before onset -
{days)
058 M 64  placebo Flushing 4 AE no longer
present
Rash 4 AE no longer
present
Skin dry 4 AE no longer
—_— o present
103 M 68  placebo Angina pectoris 24 AE still present
) Arthythmia 24 AE still present
167 M 52 placebo Hypertension 84 AE no longer
¥ present
203 M &  placebo Headache 21 AE no longer
present
Biood pressure k) AE no longer
high present
242 F 72 placebo Hypertension 5 AE no longer
aggravated present
102 M 59 candcil. 8mg  Nausea 12 AE no longer
present
Vertigo 12 AE no longer
) present
170 F 53 candcil. 8mg - Headache 1 AE no longer
present
193 F 55 cand.cil 8mg  Fatigue 5 AE no longer
present
Headache S AE no longer
present
Dizziness 17" AE no longer
present
238 M 48 candcil Smg  Dizziness 8 AE stili present
Headache 29" AE still present
274 M 53 candcil.8mg  Pulmonary 7 AE still present
carcinoma

" Five days after dose increase to 16 mg
* Three days after dose increase to 16 mg
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The most common, new onset adverse events reported were:

placebo cand.cil.
n=75 n=8}
Headache 9 (120%) Headache 10 (12.3%)
Insomnia 4 (53%)  Respiratory infection 10.(12.3%)
Sinusitis 4 (53%) Dizziness/vertigo 8 (9.9%)
Coughing 3 (4.0%)  Chest pain 4 (4.9%)
Diarrhoea 3 (4.0%) Coughing 4(49%) -
Infection viral 3 (4.0%) Diarthoea 4 (4.9%)
Nausea 3 (4.0%) Nausea 4 (4.9%)
“Urinary tract infection 3 (4.0%) Bronchitis 3 (3.7%)
Albuminuria 2 (27%) Fatigue 3 (3.7%)
Back pain 2 (27%) Albuminuria 2 (2.5%)
Fever 2 (27%) Epistaxis 2 {2.5%)
Gastroenteritis 2 (27%) Fever 2 (2.5%)
Hypertension . 2 (2.7%)  Glycosuria 2 (2.5%)
Respiratory infection 2 (27%) Insomnia 2 (2.5%)
Rhinitis 2 (2.5%)
Sinusitis 2 (2.5%)
g Sweating increased 2 (2.5%)

Respiratory infection was more frequent in the Candesartan group than placebo, as was
dizziness/vertigo and chest pain.

Comments:

While efficacy in these mild diabetic patients was not demonstrated, Candesartan had no
discernible adverse effect on HbAlc. -

APPEARS THIS WAY
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- Effect and Safety of Candesartan cilexetil (8/16 mg) inthe
treatment of the elderly (> 65 years) hypertensive patient. A randomized, double-blind,
placebo controlled parallel group study.

Multicenter (41): Netherlands and U .K.

Coordinating Investigators: Dr. Jonker, Netherlands; Dr. Mclnnes, U.K.
Study Period: 8/95-10/96.

Drug and placebo manufactured by Takeda, Japan.

Inclusion criteria: Male or female. Primary hypertension. 65 or older, (at least 50% of
population older than 75). Supine DBP 95-114 prior to double-blind. i
Exclusion criteria: MI, stroke, TIA, CABG 3 months prior to study. Angina requiring
more than short acting nitrates. Impaired liver function e.g. enzymes > 2x ULN. Cardiac
failure requiring treatment.

Randomization
Computer generated, blocked, stratified for 65-75 years and above 75 years. Assignment
made at the end of run-in period.

tudy outline
Period ]—aA .| B———| C 4
16mg
candesartan cilexelil 8
(ahou’ _ piscsbo placebo
. [gaowe 1

Time (weeks) £/43) 23 o 21 o) 12
Visit 1 23 3 4 5 6

21

2:2
Medical history x -
Physical examination  x(2) x x
BP and HR ’
- 24h post dose x x x x x x
- 2h and 4h post dose x
Body weight x x
Adverse events x x x x x
ECC x x
Lab screen x(2) x x

m ¥ su;;ine DBP >110 mmHg and /or supine SBP > 200 mmlHg, an extra visit must be performed
within one week. ,

(2) To check for inclusion/exclusion criteria. ot e

(3) The time between visit 1 and 3 are flexible and is depending on the BP value. If inclusion criterion
is not met at visit 2, then a visit 2:1 will take place in 2 weeks time. If inclusion criterion is still not
met at visit 2:1, then a visit 2:2 will take place in 2 weeks time. There should be 2 weeks between
last visit 2 and 3. The total run-in period must nat exceed 56 days. -

Wash-out visit for patients treated with more than one antihypertensive drug or a p-blocker.
Patients will be asked to give written informed consent to participate before any antihypertensive
medication is withdrawn.
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int
Change in supine DBP from baseline to end of treatment (12 weeks). ITT analyses
primary.

n
Other hemodynamic variables, responders (€ 90 mm supine DBP or < 10 mm Hg drop).
controlled (< 90 mm Hg).

variate
Influence of age on DBP.

Dose

Candesartan cilexetil 8 mg (given two 4 mg tablets) or placebo given for first 6 wks of
double-blind period. If BP not controlled by end of week 6, dose doubled (two 8 mg
Candesartan cilexetil tablets or placebo).

A treatment difference between treatments of 3.6 Hg could be discerned with 80% power
given a sample size of 70 per group. -

rollment a I1Spositi

Enrolled
350
Disc., AE: 11
Disc., other: 146
Randomised
193
placebo cand.cil.
97 96
Disc., AE:10 i
Disc., other: 10 g::i :;I}-:\e: :2
Completed Completed
77 90"
97 97 61 96 96 79
SAFETY 1T PP SAFETY ITT PP

P S

95 males and 98 females were randomized. Age range was 65 to 87 years, but only 34

. patients were 75 years or older.

Treatment groups were similar in age, gender, race, body weight and height.
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Compliance

By tablet count, compliance was estimated as:

placebo cand.cil. Total
Frequency n=97 n=9%6 n=193
Period A run-in N 97 96 193
75%-90% n 4 15
90%-110% 86 92 - 178
Period B-C double-blind N 93 95 188
Missing 4 1 5
<75% 2 2 4
75%-90% 6 4 10
90%-110% 83 8% 172
>=110% 2 0 2

duct of Trial
96 patients from the Netherlands were randomized; 97 patients from the U.K.

Some assignment errors occurred within centers, and numbers 102, 177, 363, 461 and 462

were skipped. Patients 460-and 161 received incorrect doses of the correctly randomized
study medication.

The various populations analyzed were defined as:

Safety population: all patients who took at least one dose of double-blind study
medication and who provided post-dose data.

ITT population: all patients who took at least one dose of double-blind study
medication and who had efficacy data available after randomization.

PP population: all patients in the ITT population who met all of the inclusion
criteria, did not meet any of the exclusion criteria and did not meet
any of the following pre-defined design violation criteria:

] placebo run-in period outside the range 25-56 days
o double-blind treatment period outside the range 78-98 days

o compliance in either of the double-blind treatment periods
less than 75% or greater than or equal to 110%

° antihypertensive medication taken after the fourth day of the
run-in period

° any concomitant antihypertensive medication taken during
the double-blind treatment period

° Supine DBP > 110 mmHg or supine SBP 2 200 mmHg at 2

or 6 Weeks and an extra visit not performed within one
week. -

. Supine DBP > 110 mgHg or supine SBP 2 200 mmHg at
the extra visit after 2 or 6 Weeks but patient not withdrawn.

245




There were no exclusions from the randomized population for the safety and ITT
populations which were the analyses provided.

Results
Primary: Cl in Supine DBP

Supine diastolic BP (mmHg) summarised by visit. 1TT population.

Treatment Baseline Week2 Week6 Week12 Week 12(LVCF)
placebo N 97 23 87 77 95
Missing 0 4 10 20 2
Mean 1023 99.3 973 98.8 99.8 — {
SD 5.0 9.2 10.1 9.0 103 )
Min
Median 102.0 95.0 97.0 98.0 99.0
Max C
<andcil. N 9% 95 91 90 96 -
Missing 0 1 5 6 0
Mean 101.0 934 90.8 $1.7 923 X7
." 8D 4.1 8.0 73 76 83
, Min
Median 100.0 93.0 90.0 92.0 92.0
Max

Comparison 8! lrea”m;enls for the change from baseline to Week 12 (LVCF) in
supine diastolic BP (mmHg). ITT population.

85% Cl
Treatment Comparison Adjusied Mean Lower Upper  p-value i
cand.cil. vs placebo -7.5 -114 -3.6 <0.001
d e
APPEARS THIS WAY
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Seco v

S
SBP
Supine systolic BP (mmHg) summarised by visit. All centres. ITT population.

Treatment Baseline Week2 Week6 Week12 Week12 (LVCF)

placebo N 97 93 87 77 95
Missing 0 1 10 20 2
Mean 175.2 1717 170.0 170.7 173.1 -7 |
SD 13.4 17.8 184 18.1 20.0 *
Min
Median « 1750 173.0 *173.0 170.0 174.0

—— —Max e

cand cil. N % 95 N 90 96

Missing - 0 1 5 6 0
» Mean 172.8 160.1 156.4 157.2 158.5 - g 3
SD 134 17.2 156 16.6 18.1 *
Min
Median 124.0 160.0 1550 155.0 156.5
Max
Comparison of treatments for the change from baseline to Week 12 (LVCF) in
supine systolic BP (mmHg). ITT population.
95% CI
Treatment Comparison Adjusted Mean Lower p-value
cand.cil. vs placebo -13.6 -20.2 <0.001
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Responders

Dose doubling occurred as follows:

Number and proportion of patients receiving each dose. ITT population.

placebo cand.cil.
n=97 n=96 ”
8 mg 16 mg 8mg 16 mg
Visit Missing N % N % Missing N % N %
Week 0 0 97 1000 0 0.0 0 96 100.0 0 0.0
Week 6 12 18 21.2 67 788 5 45 49.5 46 50.5

Proportion of respox;;:lxers after 12 weeks of treatment. ITT population.

placebo cand.cil.
n=97 n=96
% . 21.1 46.9
N . 95 96
Missing 2 0

Comparison of treatments for the proportion of responders at Week 12 (LVCF).
Results of Fisher’s exact test (not adjusted for centres) are presented. ITT

population.
T oes%al
Comparison Estimated difference  lower upper p-value
cand.cil. vs placebo 0.258 0.129 0.387 <0.001
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While the number of responders at week 12 was significantly greater for drug versus
placebo, increasing the dose did not increase the number of responders.

Controlled

Period |——A { B } C. 4
Time (weeks) 8/40) 203 ¢ 20 &) 12
Visit 1 B 3 4 5 6
2:1
2:2
Medical history x
Physical examination x(2) x x
BPand HE _ - !
- 24h post dose x x x x x x
- 2h and 4h post dose x
Body weight L x x
» Adverse events x x x x x
ECG x ' x
Lab screen x(2) x x

M lfsu;;ine DBP >110 mmHg and /or supine SBP > 200 mmHg, an extra visit must be performed
within one week.

2) To check for inclusion/exclusion criteria.
(3) The time between visit 1 and 3 are flexible and is depending on the BP value. If inclusion criterion
is not met at visit 2, then a visit 2:1 will take place in 2 weeks time. If inclusion criterion is still not

met at visit 2:1, then a visit 2:2 will take place in 2 weeks time. There should be 2 weeks between
last visit 2 and 3. The total run-in period must not exceed 56 days.

Wash-out visit for patients treated:with more than one antihypertensive drug or a B-blocker.
Patients will be asked to give written informed consent to participate before any antihypertensive
medication is withdrawn.

Comparison of treatments for the proportion of controlled patients at Week 12
(LVCEF). Results of Fisher’s exact test (not adjusted for centres) are presented.

1TT population.
95% CI
Comparison _ Estimated difference | lower upper p-value
o
cand.cil. vs placebo 0.248 0.124 0.372 <0.001
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Influence of Age

Without elaboration, the sponsor states that age *“did not seem to influence the effect of
Candesartan cilexetil on BP.” They note that the effect on supine SBP was smaller in
patients over 75 with an interaction p-value for test age group by treatment of 0.074.

Safety

An overview of adverse events was provided:

mememam——

Summary of patients wilh adverse events, number (%) of patients.
/ Double-blind trcatment pericd. Safely population.

X4

Type of event Placebo Cand.cil. Total
(n=97) (n=96) (n=193)
Any AE __ - 63 (64.9) . .63 (65.6) 126 (65.3)
New onset AE 6 (57.7) 54 (56.3) 110 (57.0)
Serious AE S 2(21) 331 5(2.6)

’ Drug stopped due o AE 10 (10.3) 4(4.2) 14 (7.3)
Severe AE 5(52) 9(9.4) 14(73)
Attributable AE ) 26 (26.8) 22(229) 48 (24.9)

/." ber (%) of patients by the most common adverse avents. Doubl:-;n—;

tr period. Safety populat

Placebo . Cand.cil
n=97) | (n=96)
Headache 15(15.5) Headache 11{115)
Dizziness/vertigo 12{124) Accident and/or 6(6.3)
injury
Respiratory infection 8(82) Dizziness/vertigo 5(5.2)
Back pain 6{6.2) Respiratory infection 5(5.2)
Dyspnoea/dyspnoea 5$(5.2) Abdominal pain 4(4.2)
(aggravated)
Albuminuria 4{)) Diarrhoea 44.2)
Arthralgia 4040 Infection viral 44.2)
Chest pain 4. Arthralgia 303.1)
Feeling, of warmth/flush 4(1.1). Faligue ' 3(3.1)
Accident and/or injury 360 Hiematuria 7~ 30
Antinuclear factor test 33y Heart murmur 3(3.)
posilive
Diarrhoea 3(\p Pain 3(3.1)
Nervousness 331 Pharyngitis 3(3.1)
Urinary tract infeclion ) 330 Rhinitis 3(3.1)
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eommm—

Patients with adverse tvents causing disce of study drug in the
double-blind trestment paried. Safety populstion. -

g

Patient Sex Age T Ad Event Exp O code
Ne. {yrs) before
onset
(days)
w7 F 6  Pacbo Headache 1 AE no longer
present
152 F 73 Placebo Lupus 17 AE still presant
erythematosus
systemic
164 F 68 Placebo Collapse nos 1 AE no longer
-l present. .
188 M 68 Placebo Tachycordia L1 AE no longer
present
27 F 6 Piacebo ,  Distiness 56 AE no longer
' present
2] M 77 Plcebo Ankie ordema - AE no lenger
present :
316 F 70 Placebo Dyspnoea on 3 AE still present
exertion AE no jonger
Ankle oedema present
29 M 71 Placcbo Ear ringing - AE still present
Heart pounding - AE no Jonger
present
Tingling -* AE no Jonger
. sensation fingers present
Flushing H AE no longer
present
Hypenension 5t AE still present
408 F 72 Plxebo Headache 56 AE no longer
present
97 F & Plceo Antinuckear 10 AEnolonger
factor vest present
positive
us M 71 Candeil8mg  Dizziness - AE s4ill present
189 M 66 Candel 8mg MHeodache 12 AE ne Jonger
present
L) F 77 Candcl Smg  Beeast . 17 AE stil] present
fumale
. Ankle oedema 177 AE no longer
Ppresent
L) F 6 Candsil 8mg Atrial 22 A
fibrillation pa—e

paroxysmal
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Withdrawals for adverse events were more frequent with placebo as noted below:

‘

Headache, dizziness, respiratory infection were among the most frequently reported
adverse events, with more events in placebo compared to active drug.



Laboratory

Hemoglobin, hematocrit, and erthrorytes decreased in the Candesartan group but did not in
the placebo group. The sponsor notes that this has been seen in other studies, and with
ACE inhibitors. BUN, creatinine, LFTs did not increase.

One patient developed paroxysmal atrial fibrillation. This 68 year old female was
hospitalized due to chest pain after 24 days on 8 mg Candesartan cilexetil. Past history of
palpitations and taking propranolol prm. BP 164/104 on admission. Visit 4 BP had been
141/85. No CHF. Given IV heparin, converted to sinus rhythm spontaneously. Cardiac
enzymes were negative. Some mitral disease noted on echo. Discontinued from
Candesartan, and discharged on sotalol, warfarin and betahistine.

O ents:

Pharmacokinectic studies (EC021, EC037) provided data in the healthy elderly patient
compared to younger normals which indicated an increase in C_, and AUC as well as a
prolonged T, in the elderly. In spite of this, half of the patients on CC were uptitrated to
16 mg. CC was effective in the elderly but the effect on RBC indices should also be noted.

APPEARS THIS WAY
ON ORIGINAL
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-

jscussjon

The design of the clinical studies permits one to conclude that CC doses of 2-32 mg are
effective to treat mild to moderate hypertension. The studies were not powered to
demonstrate a dose response. A meta analysis to examine this question follows.

The forced titration and dose doubling studies provided no evidence that dose escalation
would be as effective as starting with a dose such as 16 mg.

The drug appears to be safe over a 2-16 mg range; few patients were exposed to 32 mg and
64 mg. However, patients who entered these studies did not have serious concomitant
diseases, so the safety conclusions must be preliminary.

From the combination studies, CC can be given with other antihypertensives and HCTZ
can add to the CC effect. Superiority or equivalence to other antihypertensives over their
dose ranges have not been demonstrated.

In special populations - the elderly, diabetics - the drug appears to be safe, but in patients
with CHF a safety question has been raised.

APPEARS THIS WAY
ON ORIGINAL
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2 ta analysis

Since individual studies were not sized to evaluate dose response to assess this, a meta-
analysis was performed utilizing data in the original submission from all randomized
controlled studies where fixed doses and placebo could be compared in patients with mild
to moderate hypertension. These studies were:

Study Name Number of Patients | Percentage
AM 113 333 14.1 )
AM 116 274 11.6
EC009 231 9.8
EC011 264 11.2
ECO018 123 5.2
EC047 251 10.6
EC403 386 16.3
SH-AHM-0001 251 10.6
SH-AHM-0006 254 107
Total ) 2367 100.0

The mean age of these patients was 54 (SD11, minimum 20, maximum 80). 922 females
and 1445 males were included. There were 2167 Caucasians, 152 blacks, and 48 other in
this database.

Three endpoints as predefined in the individual studies were analyzed.
1. Change from baseline to endpoint for trough sitting DBP and SBP.
2. Response rates (sitting DBP < 90mm Hg or 10mm Hg fall baseline to
endpoint).
3. Normalization rates (sitting DBP < 90 mm Hg at endpoint).

1. For change from baseline to endpoint for trough sitting DBP and SBP, overall results
are displayed in the following chart from Dr. Mahjoob:

Additionally, an analysis of no benefit was done.

Candesnrtan: Sample Stze, Rew Mesa, SD, Min., Ma1., Least Square menns, aad Medisn by Dese

AB Sendies im Meta Analysis Dete
Dose D_SiDBP (mmHg) D-SISBP (meatig)
o | Mean | SD | Maxe | Mme |LSMean1| Mod | m | Mean | SD | Maxe | Min= |LSMeang| Med
0 (3. -39 9.20 s 3.2 -2.7 0 -2.8 14.07 L—- . 0.0 28
2 | 4% | 903 i %8 | 40 [133 ] -102 | 1704 '_ 3 |-100
R EEEEEED T %4 | 30 [352] 100 | 383 T ErIEY
T |05 | a1 | e - 40 | %0 |95 ] 113 | 1508 1, 13 [er
12 | 16 | %3 | 138 1T 23 |90 134 | 16 | 1593 L 1 tes joas
% |30 | #3 | 837 D4 1000300 | a1 |16 N 123 | -140
3| s | toe | &1s T <02 | 97 | 4 |21 | 158 T 24|03
o The magniowss of Mans i tramn bassiion in SIDUP obsarved for o pasiont Ia sthe dotn ses.
*: The magnitude of Minimara reduction frore bascliss in SDBP Tor & putiont i the dess sut.
vr-smv umoon..u-unmummmwun—mum«m-m
ificant in the model): Study, Dess, Sex and Racs o¢ class varisbles and the buseline SiSDP as the covariate.
3: For SISBP, the ANCOVA modcl used % eslculate the Least Squurs Messs the class o=d (which were
satistically ngnificant in the model): Stdy, Dose, Sex. Race and age ( < 65 or > 65) » class varisbies mnd the baseline SiSBP as

the covariste.
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Graphic displays of results with 95% confidence intervals by dose for DBP and SBP using
the raw means were:

Candesartan: Raw Means Dose Response Profile of Change From Baseline in SiDBP

All Studies in the Meta Analysis Data :
Candesartan: Dose Response Profile of D__SiDBP
o - e e Row Mean and 88 S! (Meta Analyeis Date) ...
g | %
3
s Y % ...............................
{ L l.® . B m e e
z = % - T
— oo ——e .. e T
Candesartan: Raw Means Dose Response Profile of Change From Baseline in SiSBP
All] Studies in the Meta Analysis Data
Candeosartan: Dose Response Profile of OD__SiSB P
....... Rew Moan ans 08 Gl ier Mote Anelyele Date
L) r— i
? O
s | K )
i %
Zi N i * ....................................
T {_ . .} ....................
el ﬁ = ; - L ] 1‘. ”.Q.I- :“cﬂ.::‘:.mi..(“I-O",_,‘l ‘j‘ ae .‘l a0 [ 1]
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Using the least square means, these displays were:

Candesartan: Least Square Means Profile of Change From Baseline in SiDBP
All Studies in the Meta Analysis Data

Candessartan;: Dose Response Proflile of D__SiDBP
~east BauEre Mean and B8 C! (Meta Anatysis Data)

I{_ ,,,,, o S

- -

Clugra Dosdera AP 6 aldy)
4 1]
T
4
.
—

=
h_
4

- The cix?l_es"a;é the Least Square means of the meta analysis data (all studies combined).

The ANCOVA model used to calculate the Least Square Means contained the class variables
and covariates (which were statistically significant in the model): Study, Dose, Sex and Race
as class variables and the baseline SiDBP as the covariate.

Candesartan: Least Square Means Profile of Change From Baseline in SiSBP
All Studies in the Meta Analysis Data

Candesartan Dose Response Profile of D_S8iSBP
Leaet Bquere Mean and $8% Ct (Mete Anailyeis Deia)

Che b D o S
HEN
. ¢
41

I8 Y% 48 4 E6 MA Be We Rs 86 B
Dase of Condassran (In me)
3

The circles are the Least Square means of the meta analysis data (all studies combined).

The ANCOVA mode! used to calculate the Least Square Means contained the class variables
and covariates (which were statistically significant in the model): Study, Dose, Sex, Race -
and age (< 65 or > 65) as class variables and the baseline SiSBP as the covariate.
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Using the observed changes from baseline, an E_, model was fitted to those data.

Candesartan: Fitted E-max Model and the Raw Means
Change From Baseline in SiDBP (Mcta Analysis Data)

Candesartan: Fitted E~-max Model and Raw Menans
D_SIDBYP (Mesa Analysis Data)

ChingeFrom Bueine i SDMP (nmfy)

O S G S U SN G A U U S A U O S Sy

i PP ddak e deran b "
4 $ & 7 8 # 18 1) 13 13 14 18 )6 17 19 30 30 31 33 33 24 35 36 27 26 36 38 31 33
Candesartan Dose (M g)

Dots are the raw means of the meta analysis data (all studies combined) and the solid line is
the fitted curve.

The mathematical equation of the E-max model is:

E_,  *Dose

D_SiDBP =P,  +—————.
D, +Dose

Effect

where:

Pgrec; = Placebo effect,
E... = Placebo adjusted maximum drug effect, and
D,, = Dose corresponding to placebo adjusted half of maximum drug effect.

By using the SAS non-linear procedure (proc nonlin), the fitted Least Square E-Max model is:

S

D_SiDBP = -2.92 + —1-31*Dose
2.49 + Dose
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Candesartan: Fitted E-max Model and the Raw Means
Change From Baseline in SISBP (Meta Analysis Dats)

Candesartan: Fitted E-max Model and Raw Maeans
D_SIBRPF (Meta Analysis Dets)

Olaye Foa hasinc it SR fusly)

Dese (mp)

Dots are the raw means of the meta analysis data (all studies combined) and the solid line is the
fitted curve. ~ o

The mathematical equation of the E-max model is:
]

E_, *Dose

D_SiSsBP=P + —— e,
- Bt D, +Dose

where:

P oqee. = Placebo effect,
E,. = Placebo adjusted maximum drug effect, and
Dy, = Dose corresponding to placebo adjusted half of maximum drug effect.

By using the SAS non-linear proeedure {proc nonlin), the fitted Least Square E-Max model is:

-12.00 *Dose

D_SiSBP=-2.56 + .
2.14 +Dose

Analyses of these data for age, race and sex are provided in the following two charts.

APPEARS THIS-WAY
ON ORIGINAL
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: Candesartan Meta Analysis Dats
Subgroup Apalysis Relative 1o Reduction From Baseline in Sitting Diastolic Blood Pressure
For Gender, Race (Blacks and Whites only) and Age Class
Sorted by Trestment (sll cendesartan doses combined and placebo)

All Condossrvan Doses Combined Plasebo Plassbe Adiusmad Comparisoas
N | MenB SE P-Vae | N Mesn SE P-Value| Coetrst | Measof | SEof P-Value
{ (uHJ;-) (uHQ_ LIH_Q Contrast | Contrast
Maie 1083 326 027 0.0972 | 360 -2.10 047 0.0108 | (Make)- «1.09 o83 0.1927
n Fomals | 651 -8.99 035 7 -3.92 0.54 v ?
Whits 1578 ] 471 023 00006 | 539 | -2.84 037 | 08724 ) (White)- | 341 14 0.0458
Race® (Black) -
Black 116 -3.34 0.39 30 *3.09 131
Age <65 1437 | 846 04 04387 | 513 § -2m 039 103655 | (Youmger) | 038 1.06 0.7210
Class - (Older)
>68 29 | 890 | 052 ngl s | om

[: The means sre e Loast Square adjusied means sod the SE's are Ihe SANASD erTors Of (e Least Square adjusted means, based 00 e DOde) Sescrived
the aext Line.

€. For cach subgroup, and for cech Seenent separwicly, the ressln arc based on an ANOVA model which i lins bivod pr & inie and
he acudy and the subgreup as the sless Pov i for gonder, the ANOVA medel ins bassline blood p v, sourdy and gender.

®: For resc enly the somparison betwesn whites and blasks wes sensidered.

Candesartan Mets Analysis Data
Subgroup Analysis Relative to Reduction From Baseline in Sitting Systolic Blood Pressure
For Gender, Race (Blacks and Whites only) and Age Class
Sorted by Trestment (all candesartan doses combined and placebo)

N M B SE P-Value ] N Meso SE P-Value | Contrast | Mesnof | SEof | P-Vale
(mmMg) | (mmMg) (mmHP | (mmMg) Contwrast | Canwromt
Male 1085 «11.67 0.45 0.1290 | 0 -1.98 on 0.3430 (Malke) - «0.004 137 0.9974
Gender © (Fezaale)
Female 651 1277 0.58 271 ~3.05 0.89
White 1578 | -1238 038 00016 | 589 -232 0.6! 03871 | (White)- | 497 285 0.0148
Race @ (Biack)
Black 116 -1.57 1.50 36 4.53 247
Age <68 1437 | -12.64 0.3¢ 0.0ﬁ)‘ 513 -2.98 0.64 0.0202 | (Younger) 0.12 1.74 0.5428
Class » (Oidler)
> 63 299 926 0.87 113 0.51 136
B The means are the Lanst Square adjusicd mesns and the SE's are the standard exvors of the Loast Square adjusied means, based o the mode] described in
the pext line.
©. For each subgroup, mad for sach trastment separasely, the remiks are based o a2 ANOVA mede! which ins: & blood pr - i
and the smdy 804 the subgrowp as the class variables. For instance, for gender, the ANOVA model ins bascline blood p study mnd gender.
@: For race cnly the comparison betwee whites snd blacks was ecnsidered.

APPEARS THIS WAY
ON ORIGINAL
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Pairwise p values for CC versus placebo, and between doses were:

Candesartan Meta Analysis Data
Least S M and Standard Errors of Least Square Means and P-Values Resukting from Pairwise Comparisons Among Doses
With Respect to Reduction From Baseline in Sitting Diastolic Blood P (in mmHg)

Candesarcan
Doss Placebo 2m ang $mg 12mg lOll;- J2mg
=63l i34 n=352 w695 184 p=3 ness
mean=-22 mean =63 [mean =64 { mean =40 |me2 =43 |mean=-94 | mean=-102
SE~030 | SE=1.06 | SE=086 | SE«0.78 | SE=104 | SE=086 | SE-143 ]
Placsbo: n= 631, mesn =-2.2, SE =080 IR 0.000 0.0001 0.0001 0.0001 0.000! 0.0001
2mg: 8 =134, mean =68, SE=1.06 00001 PEZcEasi| 06818 0.1397 0.1745 0.0065 0.0212
4mg: w352, mean = 64, SE=0.86 0.0001 06515  [Ewwreer 0.0308 0.0001 0.0060
Cande- Smg 2 =695, meen =-8.0, SE~0.78 0.0001 0.1997 b ‘ﬂ 0.676) 00218 0.1013
seran 12mg: b=154, mean=-8.3,5E = 1.04 0.0001 0.1745 0.0303 06761 [FiEEn ] 02605 02250
16mg; n»374, mean=-94,SE=086 . [ 0.0001 0.0066 0.0001 0.0218 02603 0.5547
Nug a= S, men=-102, SE=143 0.0001 0.0212 0.0060 0.1013 02250 0.5347 o
piote: The Results is based on the ANCOVA mode! on reduction from baseline in sitting disstolic blood p (D_SIDBP) which contained:
Class Varisbles: Dose, , Sex, and Race.
Covarise: Sining Diastolic Blood Pressure (B_SiDBP).
COmMMIAL An isitial ANCOVA model was conduciod which class vari (main effects) dose, sex, class age, sad race; coveriate B_SiSBP, and the

nteractions dose®study, dose*sax, dose®c_age, and dose*race. It was found that the insaraction and the class sge wers 3ot statisticall significant. Then, a second
ANCOVA mmodel was run after exclusion of the son-significant effects, with the following ANCOVA reubrs.

with the following results.

Spuzce OF _ Type 131 S5 Meaf Soadrk.r Yalus Rz 2L
stuby [] 3057.63 382.20 s.02 0.0001
DCSE . 16391.85 2731.9¢0 35.06 0.0001
SEX 1 701.73 701.73 3.21 0.002¢
aace 3 $28.21 309.40 4.06 0.006%
B_SIDBP 1 7036.19 7036.19 92.36 0.0001

Candesartan Meta Analysis Data

Least Square Means and Standard Errors of Least Squarc Mcans and P-Values Resuiting from Pairwise Comparisons Among
With Respect to Reduction From Bascline in Sitting Systolic Biood Pressure (in mmHg) Doses

Candesaruan
Dase Placebo 2mg 4Amg Smg 12mg 16mg 32mg
b= 6.‘_)! o=134 =352 =695 =84 =374 n=54

00an = 0.0 jmean » 8.3 {mmean «-72 | mesn = 9.6 {mean = -10.6 e = +12.3 | meap = -12.4

SE-l..u SE« 1.77 | SE~ 148 SE=13) SE=174 | SE=Las SE~= 138

Placebo: 8 = €11, mean = 0.0, SE = 1.34 0.0001 9.0001 0.0001 0.000t 0.0001 0.0001
2mg 2= 134, mean =33, SE= .77 0.000! i oam0 03303 02150 0.0097 0,084
4mg: 8= 352, mean = .72, $E=}.4S 0.0001 04720 0.0203 0.0221 0.000} 0.0205
Cande~ Smg: a~=69S, - - 4
-g mean = 9.6, SE= 131 00001 03303 0.0203 05137 0.0083 02060

12mg: 8= 134, mean =106, SE=1.74 0.0001 02150 0.0221 05117
I6mg: m=374, mean=-123,5E= L44 0.0001 0.0097 0.0001 0.0083 02366
Jimg: ne $4, mean=-124,8E~ 138 ©.0001 0.0834 0.0208 02060 0.4523 o.uu.- I

02568 0.4523

M:MI-hhu-QANWVA—uI-Mﬁ.i—WhMMWM(D SISEP) which contained:

Class Variables: Stedy, Doss, Class Age, Sex, snd Race.
Covenate: -Mn ing Systolic Blood Presaure (B SISBP).
MMMMCOVAWIMMMMMuﬁh(—ih)hc.-u.ch-mndm;ma,smhunm

imseractions dess* study, doee®sex, dose*c_sge, and dose*race. It was i ) isticall i
amricions 4 Ty, dot age, . _mu,uﬁ:-:mmu@rm.M-mmcounm

AQUERE o DE_Tvns IILAS_ Maan SQUAZS T VAlUE £ > T [ S

TUDY L] 6€161.82 048.22 [J9 3

DOSE ] 471213.01 7068.03 n.gx g:ggg}
sEx 1 952.3¢ 952. M40 4.6 0.0314
RACE 3 1624.77 541.5% 2.6 0.0482
c_ase by 4021.03 4021.03 19.50 0.0001
B_sIssr 1 -34352.01 $43%2.01 26461 ©0.0001
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2. For responders, pairwise Fisher’s exact test p values were:

Candesartan
Placebo Ing amg '™ 12mg 16mg 2me Al
Dase Candesaras
Doses
Combwsed
a=631 awild -n352 wf0S =184 374 nwid nel 736
oezaa%) | PR38.1%) | (PR =29.9%) | (PR =46.6%) | (PR ~50.0%) | (PR =56.5%) | (PR =57.4%) ] (PR=t8.6%)
Placebo: n=631, (PRY=24.3%) ael 00017 0.0018 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
1mg n=134, PR=3EIN) 2.0017 : - m 0o 0.004 0.000¢ e
4mg: 5= 352, (PR w299%) aoots .10 1.000 0.499 o010
ol amg news Gretisw) | w0001 | oom 1000 el o4 00031
1Zmg 2= 134, (FR=30.0%) “0.0001 0.044 0499 0.47¢ ! * . 0.2006
16mg: am3%, (PR =36.5%) <0.0001 0.0004 0.010 0.0031 0206  REgSie
2mg 8=, (PR=5IAN) <«.0001 002 0oz 0.157 1.000
All Condosarten Dones Combined |  <«0.0001 o ke RS
a= 1736, (PR =48.6K) oy S e i
[®}; PR = Proportion of Responders
3. Fornormalizers, results were:
Candesartan
Dose Piacebo img 4mg Smg 12mg 16mg 32mg All
Doses
Combined
am63] n=134 =352 95 =154 w374 a =S4 n=1736
PN=17.6%) | PN=299%) | (PN=39.8%) | (PN=36.8%) | (PN=37.0K) | (PN44.T%) | (PN=53.7%) | (PN=38.9%)
Placebo: am&3, N®= 17.6%) Hhk | oons <0.0001 <0.0001 <0.0001 00001 <0.0001 <0.0001
2mg: n=134, (PN =29.9%) <0.0001 A 0046 0.140 0213 0.0004 00027 o
4mg: n=352, (PN =39.6%) <0.0001 ' 0.045 g o381 0314 Y- 0.086
el g a5, i =260%) <0.0001 0140 0381 s 100 0022 0,019
12mg aw154; (PN =37.0%) <0.0001 0213 0314 1.000 s AL 007 P
16mg: n=374, (PN=44.4%) <0.0001 0.0004 0221 0.022 0141 H oz fsttins
Nomg a=S4, (PN=5LT%) <0.0001 0.0027 0.086 0.019 0.037 0240 : SR
All Candesartan Doses Combined | <0.0001 4 . R - : e s "
ne 1736, (PN=33.9%) T : 2 kel
[E: PN = Proportion of Nomalized Pstients.

CC clearly has a treatment effect. There is a dose response, and with the information thus
far available, 16mg Q.D. seems to be the most effective dose.
-

An unplanned analysis to determine the percentage of patients with no benefit was done.

Using the following definitions of benefit, no benefit, the number and proportion for each
- category was determined.
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Definitions

Benefit: D_Si DBP < -1 mm Hg (decrease from baseline of at least 1 mm Hg)
No Benefit:  D_Si DBP > -1 mm Hg (decrease from baseline of less than 1 mm Hg-
includes patients who had no change or increased BP).
CC mg '
Pl 2 4 8 12 16 o 32
n=631 n=134 n=352 n=695 n=154 n=347 n=54
Benefit 392 104 283 581 134 287 49
62% 78% 80% 84% 87% 83% 91%
No 239 30 69 114 20 60 5
Benefit 38% 22% 20% 16% 13% 17% 9%

Age, sex and race were not predictive factors for no benefit in this limited database.

APPEARS THIS WAY

ON ORIGINAL

269
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12.
13.

14.
15.

Candesartan cilexetil is an effective antihypertensive as shown by numerous
studies, e.g. EC047, AM113, ECO11.
Candesartan cilexetil doses of 2 mg to 32 mg have been shown to be statistically
superior to placebo.
There is a dose response which may have plateaued at 12-16 mg. .
There is no evidence in the database that titrating the drug is as effective as starting
with the “best” dose (e.g. 16 mg). At 16 mg the drug can be given once daily.
Effects on systolic and diastolic blood pressure levels were similar.
There were approximately 17% of patients who showed no response to
Candesartan. :
For those who have a blood pressure response, the onset of effect was noted at 2
weeks with a “maximal” effect at 4-6 weeks.
From placebo controlled combination studies, Candesartan can be used with
other antihypertensives.
From randomized withdrawal studies, Candesartan’s long term effect to reduce
blood pressure has been supported.
Candesartan has not been shown superior or equivalent to other sartans. Dose
response comparisons in controlled clinical studies have not been provided.
While a comprehensive safety analysis will'be provided by Dr. U, a review of the
individual studies suggests a safety profile similar to placebo. However, patients
entered were without serious concomitant problems. Additional review of the
_carcinogenicity studies are pending.
"The kidney appears to be the target organ of toxicity, and a trend to anemia was
noted in the elderly.
The RESOLVD studies raises the question of safety in CHF patients. Until the
issue is resolved, a precaution that safety and efficacy in patients with CHF have
not been demonstrated is suggested.
At 2-16 mg, no overall change in heart rate or serious orthostatic effects were
demonstrated compared to placebo.
Based on the clinical data submitted, approval is recommended.
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"*Addendum to Review"

-

Further to my "Addendum to Review" filed 20-Mar-1998, regarding two patients with "hepatitis" in study EC040 on 26-
Mar-1998, the following is a narrative of the 5 patients who dropped out for abnormal liver function tests (LFTs).

Patient #1 (EC012/00008/0345): This 67 year-old white female patient with history of basal cell carcinoma (1974), and
newly diagnosed hypertension (not on antihypertensive drugs) at the time of screening (Nov-1994) was placed on therapy
with candesartan cilexetil 4 mg po qd (titrated to 16 mg qd) for the treatment of hypertension in Dec-1994.

She had elevated baseline LFTs (table below) on 09-Dec-1994 and occasionally elevated serum uric acid levels. Peak
abnormal laboratory valuesTin LFTs and uric acid were observed in May and June of 1995. She was withdrawn from the
Study on I-Jun-1995 for these gbnormagl LFTs. At follow up > one month later in Aug-1995, the transaminases and y-

GT had returned to half their peak values, and the remaining LFTs and uric acid levels were within the normal range.

Test- Baseline (09-Dec-1994) QU/L) Peak (11-May-1995) (1U/L)

ALAT (GPT) 72 189

ASAT (GOT) 79 232

v-GT 219 323 (01-Jun-1995)

Alk. Phosphatase 104 ) 100

LDH 600 856

Bilirubin 19 mmol/l 20 mmoV/1 (01-Jun-1995)
_Uric Acid 377 _mmol/l 484 mmol/l (0]1-Jun-1995)

Patient #2 (EC012/00028/0233):  This 56-year old white female patient with history of hemorrhoidectomy (Aug-1986)
and new onset HTN (not on antihypertensive drugs) at the time of screening (24-Nov-1994), was placed on therapy with
candesartan cilexetil 4 mg po qd (titrated to 16 nig qd) for the treatment of hypertension on 26-Dec-1994. She was also
suffering from bronchitis at screening (Nov-1994) and was taking erythromycin 1G/day, which was changed to Ampicil]in
1 G/day on 14-Dec-1994. She had normal baseline LFTs (table below). On 12-Jan-1995, she complained of pain in the
right hypochondrium and loss of appetite, and was found on physical examination to have an enlarged Tiver. This was
accompanied by abnormal LFTs, and the patient was withdrawn on 12-Jan-1995 for gbnormal LETs. The patient also
had a serum potassium level of 5.7 mmol/l on 12-Jan-1995 which was attributed to a hemolysed specimen. No follow up
clinical or laboratory data were available.

Test Baseline (24-Nov-1994) (I1U/1) Peak (12-Jan-1995) (1U/L)
ALAT (GPT) 37 173

ASAT (GOT) 48 220

¥-GT 59 191

Alk. Phosphatase 72 76

LDH s 595 : 706

Bilirubin 13 mmol/l Sl 11 mmol/l

Patient #3 (EC040/0015/0088).  This 63-year old white male patient with hyperlipidemia (since 1987), hypertension
(27-Apr-1993) and recurrent gastritis was placed on therapy with candesartan cllexetil 4 mg po qd on 22-Nov-1994 for the
treatment of hypertension. Concomitant medication included metoclopramide. On 07-Aug-1995, he was hospitalized for
atypical chest pain and elevated creatine kinase (peak = 783 U/L) with an MB fraction of 76 U/L about 20 hours after the
onset of pain. A posterior myocardial infarction was diagnosed. PTCA was performed on the proximatly occluded right
coronary artery, and the patient became symptom free. He was discharged on 23-Aug-1995. On 28-Aug-1995, he
experienced angina pain, and was hospitalized. His ECG findings were unchanged, cardiac enzymes were normal, and a
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repeat angiography excluded re-stenosis. An EGD revealed a moderate erosive antrum gastritis; ranmdme 150 mg qd was
added. He was discharged on 31-Aug-1995. At follow up, he was reported to be well.

In reviewing this patient's laboratory results, he had abnormal LFTs during the period of his participation in Study EC040.

In the adverse event forms, he was reported on 30-Mar-1995 to have clinical symptoms of cholangitis, and reported again

on 29-Jun-1995 with cholangitis with elevated ¥-GT and alkaline phosphatase. The LFTs reported on 09-Aug-1995 gave
Ihe primary regson for his discontinuation (on 7-Aug-1995) was not because of

the highest values as shown below 7-Aye-
Test Baseline (27-Oct-1994) (IU/L) Peak (09-Aug-1995) (1U/L)
ALAT (GPT) 8 31
ASAT (GOT) 9 88
¥-GT 23 33 -
Alk. Phosphatase 205 198
LDH 150 611
Bilirubin 0.6 mg/dl 0.6 mg/dl
Patient #4 (EC040/00016/0249):  This 60 year-old white female with history of varicose veins both legs (15-Jun-1992, on

Antistax drops and Vetren ointment daily), hypercholesterolemia since 11-Dec-1993 (on low-fat diet), bladder prolapse of
several years duration (not requiring treatment), was known to be hypertensive since Jan-94 (on low-sodium diet). She was
enrolied on 30-Sep-1994, ai was placed on therapy with candesartan cilexetil 4 mg qd for the treatment of hypertension
in Oct-1994. She had normal baseline LFTs (table below), occasional elevation of serum uric acid levels, and proteinuria
and eosinophilia (5%-8%) that persisted throughout her course of participation in the study. She was discovered to have
repeatedly elevated blood glucose levels; on 23-Dec-94, she was diagnosed with diabetes mellitus and diet therapy was

initiated. On~11-Jul-1995, she had abnormal LFTs. The patient withdrew from the study on 11-Jul-1995 on her own
desire because she did not want to undergo laboratory tests. No follow up clinical or laboratory data were available.

Test Baseline (01-Oct-1994) (TU/L) Peak (12-Jul-1995) (1U/L)
ALAT (GPT) 8 : 28

ASAT (GOT) 10 17

¥-GT 12 28

Alk. Phosphatase 109 131

LDH 186 252

Bilirubin 0.2 mg/dl 0.9 mg/di

Patient #5 (EC040/00028/0192):  This 58-year old female patient with history of anal eczema (since 1993), allergic
dermatosis(1993), herpes labialis (05-Dec-1994), febrile respiratory infections (05-Dec-1994), fatty infiltration of liver (Jul-
1993) and hypertension (May-1993, not on antihypertensive drugs) was placed on therapy with candesartan cilexetil 4 mg
po qd for the treatment of hypertension on 29-Dec-1994. She had had a pace maker implanted for syncope, rotatory vertigo,
third degree AV block and complete SA block.

She had elevated baseline alkaline phosphatase and bilirubin (table below) on 07-Dec-1994. Peak abnormal lab values in
LFTs were observed on 18-Jan-1995. The laboratory abnormality was at first presumed by the investigator to be due to
fatty infiltration of the liver with disturbed fat metabolism and cholestasis. A subsequent record dated 05-May-1995 stated
that the patient's first hepatitis serology of 12-Apr-1995 suggested post-hepatitis A, with post hepatic hepatopathy.
Serology was positive for Anti-HAV IgG and negative for anti-HAV IgM, and for HBs antigen, anti-HBC, anti-HBs, and
anti-HCV IgG. She was reported as no sxgn of fresh or resolved hepatitis B, no immunity against hepatitis B, sign of
resolved hepatitis A or condition after vaccmatlon W|th suﬁ' cient unmunlty agamst hepatitis A, and recommended to re-test
in a few months for hepatitis C. She !

Test

ALAT (GPT)
ASAT (GOT)
YGT -

Alk. Phosphatase 204 301 (17-Jan-1995)
LDH 168 . 198 (17-Jan-1995)
Bilirubin 1.4 mg/dl 1.9 mg/dl. .
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Comments:

Of these S withdrawals, Patient #3 was withdrawn primarily for the serious adverse event of myocardial infarction requiring
PTCA; his abnormal LFTs were coincidental findings.

Thus, four patients (Patients #1, #2, #4 and #5) were withdrawn primarily because of abnormalities in their LFTs.

In Patient #5, the abnormal LFTs could be attributed to post-hepatitis A; the presumed fatty liver and cholestasis earlier
reported by the investigator could be a feature of hepatitis.

Patient #1 had abnormal LFTs at baseline, and they worsened after about 5 months of treatm'ent with Candesartan cilexetil,
and improved one month after withdrawal. It is possible that "worsening of LFTs" in a patient with abnormal baseline
LFTs occur with administration of Candesartan over a prolonged period.

-

Patient #2 had confounding factors that may contribute to her abnormal LFTs: concomitant medications (erythromycin,
ampicillin) and hepatomegaly. A viral hepatitis antibody profile was not reported, and no follow up report was available.

In Patient #4, her abnormal LFTs were minimal. That she had been put on several diet regimens (Jow-fat diet on 11-Dec-
1993 for hypercholesterolemia, low sodium diet in Jan-1994 for hypertension, and low carbohydrate diet on 23-Dec-1994
for diabetes mellitus - and all these dietary restrictions around the time of Christmas and New Year!) together with repeated
blood tests with kept revealing one laboratory abnormality after another, and requiring her to cut off her fat, salt and
carbohydrate in her diet, could have compelled her to refuse any more laboratory tests and withdraw from the study.

Overall, none of the abnorfal LFTs in these 5 withdrawals were extremely high (the highest values of SGPT, SGOT, y-
GT, LDH and bilirubin being found in patient #1 and alkaline phosphatase in Patient #5). Elevated bilirubin was found in
patients #1 and #5, both associated with elevated transaminases.

»

Khin Maung U, MBBS, MMedSc, MD(NSW), MD, FACP
cc: orig.
Dr. Robert Temple
HFD 110
HFD-110/ CSO / R. Lipicky / A. Karkowsky / C. Ganley / S. Fredd / KM.U



K'WO\G)AW\'
NDA 20-838/Atacand™ (Candesartan cilexetil) 312798 _1139 PM 159
NDA 20838/Ataca

NDA #: 20-838 Document ID: BM
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DATE OF CORRESPONDENCE: 25-Mar-1998 DATE ASSIGNED: 26-Mar-1998
DATE RECEIVED: 25-Mar-1998 DATE COMPLETED  27-Mar- 1998
MEDICAL OFFICER: Khin Maung U, M.D

Further to my telephone conversation with Dan Cushing and Eric Michelson of Astra Merck on 20-Mar-1998, and my
*Addendum to Review" filed 20-Mar-1998, regarding two patients with "hepatitis” in study EC040 on 26-Mar-1998, the
sponsor submitted the case report forms for the following patients:

EC040/0015/0088: This 63-year old male patient with hyperlipidemia (since 1987) and recurrent gastritis was placed on
therapy with candesartan cilexetil 4 mg po qd on 22-Nov-1994 (or 25-Oct-1994) for the treatment of hypertension. Concomitant
medication included metoclopramide. On 07-Aug-1995, he was hospitalized for atypical chest pain and elevated creatine kinase
(peak = 783 U/L) with an MB fraction of 76 U/L about 20 hours after the onset of pain. A posterior myocardial infarction was
diagnosed. PTCA was performed.on the proximally occluded right coronary artery, and the patient became symptom free. He was
discharged on 23-Aug-1995. On 28-Aug-1995, he experienced angina pain, and was hospitalized. His ECG findings were
unchanged, cardiac enzymes were normal, and a repeat angiography excluded re-stenosis. An EGD revealed a moderate erosive
antrum gastritis; ranitidine 150 mg qd was added. He was discharged on 31-Aug-1995. At follow up, he was reported to be well.

In reviewing his laboratory results, this patient had elevated liver function tests during the period of his participation in Study
ECO040. In the adverse event forms, he was reported on 30-Mar-1995 to have clinical symptoms of cholangitis, and reported again
on 29-Jun-1995 with cholangitis. The LFTs reported on 09-Aug-1995 gave the highest values as shown below. The primary
reason for his discontinuation is not because of elevated LFTs but because of chest pain requiring hospitalization and treatment.

Test Baseline value (IU/L) Peak (09-Aug-1995) (IU/L)

ALAT (GPT) 8.0 31.0

ASAT (GOT) _ 9.0 88.0 -
¥GT 23.0 33.0

Alk. Phosphatase 205 198

LDH 150 613

Bilirybin 0.6 mg/dl 0.6 mg/dl

EC040/00028/0192: This 52-year old female patient with history of anal eczema, allergic dermatosis, herpes labialis and
febrile respiratory infections was placed on therapy with candesartan cilexeti! 4 mg po qd for the treatment of hypertension. She
had had a pace maker implanted for syncope, rotatory vertigo, third degrec AV block and complete SA block.,

She had elevated baseline LFTs (table below) on 07-Dec-1994. Peak lab values were observed on 18-Jan-1995. The laboratory
abnormality was at first presumed by the investigator to be due to fatty infiltration of the liver with disturbed fat metabolism and
cholestasis. A subsequent record dated 05-May-1995 stated that the patient's first hepatitis serology of 12-Apr-1995 suggested
post-hepatitis A, with post hepatic hepatopathy. Serology was positive for Anti-HAV lgG and Ig M, negative for anti-HAV 1gM,
and for HBs antigen, anti-HBC, anti-HBs, and anti-HCV IgG. She was reported as no sign of fresh or resolved hepatitis B, no
immunity against hepatitis B, sign of resolved hepatitis A or condition after vaccination with sufficient immunity against hepatitis
A, and recommended to re-test in a few months for hepatitis C. She was discontinued for abnormal liver enzymes.

Test Baseline value (IU/L) Peak (18-Jan-1995) (1U/L)
ALAT (GPT) 23.0 95.0

ASAT (GOT) 10.0 ' 42.0

¥-GT 46.0 Rl 57.0

Alk. Phosphatase 204 301 (17-Jan-1995)

LDH 168 198 (17-Jan-1995)
_Bilirubin 1.4 mg/dl L9 mg/dl _

Khin Maung U, MBBS, MMedSc, MB(NSW), MD, FACP
cc: orig.
HFD-110
HFD-110/ CSO / A. Karkowsky / C. Ganley / S. Fredd / K.M.U



/-'50/(/[’ SRRV I

NDA 20-838/Atacand™ (Candesartan cilexetil) 3/27/98 1:39 PM 158
Clinical Safety Revi A |
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SPONSOR: Astra Merck

TYPE OF DOCUMENT: Amendment to a Pending NDA Application: Case Report Form

DATE OF CORRESPONDENCE: 20-Mar-1998 DATE ASSIGNED: 24-Mar-1998
DATE RECEIVED: 23-Mar-1998 DATE COMPLETED  25-Mar- 1998
MEDICAL OFFICER: Khin Maung U, M.D

Further to my telephone conversation with Dan Cushing and Eric Michelson of Astra Merck on 20-Mar-1998, and my
"Addendum to Review” filed 20-Mar-1998, regarding report of a patient reported as “seafood allergy" from the NDA study
116, the sponsor submitted the case report form for patient 116-021-027.

A 54-year old Caucasian female patient with hypertension since 1994, and history of angina pectoris, peptic uicer,
kidney stones, asthma, rheumatoid arthritis, hiatal hernia, hypothyroidism and hysterectomy, and allergy to penicillin
and Ilosone, was enrolled on 16-Apr-1996. The patient was later known to be randomized to receive Candesartan
cilexetil. Concomitant or prior medications include Hyzaar, Carafate, Prilosec, Motrin, Synthroid and Premarin. The
patient completed the study on 17-Oct-1996.

The following adverse events were listed in the CRF:

Adverse event K Onset Resolution Severity Action taken
1., Dizziness 17-May-1996 26-May-1996 mild none
2. Tiredness 17-May-1996  26-May-1996  mild none
3. Edema both feet 17-May-1996 04-Jul-1996 mild none
4. Nausea 08-Jun-1996 06-Jul-1996 mild none
5. Headache 10-Jul-1996 10-Jul-1996 mild none -

On a note regarding verbatim change for the adverse event dated 17-Jan-1997, the 6th AE of "Anaphylactic Shock" was
changed to "Allergic Reaction to Seafood"”.

Comment: The above report is to be considered in the light of a recent report by the sponsor as follows:

At 3:21 p.m. today 20-Mar-1997, Dr. Dan Cushing of Astra Merck called to report the following SAE he had
received by phone from Germany.

A female patient with hypertension was treated with Candesartan cilexetil orally in hospital. The patient's medical
history and the reason for her being in hospital was not known. The dose, frequency and duration of treatment
with Candesartan cilexetil were not known. The patient was discharged from hospital. She visited the hospital as
an out patient for angioedema. The presenting symptom for angioedema was not known. She was referred to
another hospital. The patient died. There was no information regarding the cause of death, concomitant
medications nor the treatment given for angioedema.

Action: At present, there is not adequate information to determine what caused the patient's death, or what confounding
factors are present that led to angioedema and to her death. 1 have requested the sponsor to provide more
information as soon as it becomes availabie.

[

Khin Maung U, MBBS, MMedSc, MD(NSW), MD, FACP

cc: orig.
HFD-110
HFD-110/ CSO / A. Karkowsky / C. Ganley / S. Fredd / K.M.U
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ADDENDUM TO SAFETY REVIEW
After completion of the review, the following information are received from the sponsor.

1. Angioedema

At 3:21 p.m. today 20-Mar-1997, Dr. Dan Cushing of Astra Merck called to report the following SAE he had
received by phone from Germany.

A female patient with hypertension was treated with Candesartan cilexetil orally in hospital. The patient's medical
history and the reason for her being in hospital was not known. The dose, frequency and dufation of treatment
with Candesartan-cilexétil were not known. The patient ‘was discharged from hospital. She visited the hospital as
an out patient for angioedema. The presenting symptom for angioedema was not known. She was referred to
another hospital. The patient died. There was no information regarding the cause of death, concomitant
medications nor the treatment given for angioedema.

Comment: At present, there is not adequate information to determine what caused the patient's death, or what

confounding factors are present that led to angioedema and to her death. I have requested the sponsor to provide
more information as soon as it becomes available.

I mentioned that there was no report of angioedema in the new NDA submission. Dr. Eric Michelson with whom |
spoke on the speaker phone reported that there was a first case of angioedema in a patient (a nurse) who was on -
Candesartan cilexetil in study 116. On the last day of her treatment period, she took sea food, and had facial
swelling. She sought treatment at the ER, and was given benedryl which provided relief. She did not report this
episode, but at a later visit, mentioned about this casually. She had had similar reactions following ingestion of
seafood. The adverse event was reported under "Allergic reaction to seafood".

2. Two patients with hepatitis in study EC040.

Patient # EC040/000]15/0088: This patient was on'Candesarmn cilexetil 4 mg. A narrative is given on page 150 of Safety Review.
His liver function tests were abnormal as follows:

Test Bascline value (IU/L) _Peak/final value (U/L)

ALAT (GPT) 13.0 31.0

ASAT (GOT) 10.0 88.0

¥-GT 26.0 33.0

Alk. Phosphatase 205 198

LDH 152 613
Patient # EC040/00028/0192: This patient was on Candesartan cilexetil 4 mg. A brief narrative is given on page 95 of
Safety Review. His liver function tests were abnormal as follows:

Test Basclinc value (JU/L) Peak/final value (JU/L)

ALAT (GPT) 23.0 S 95.0

ASAT (GOT) 10.0 - 42.0

*GT 46.0 59.0

Alk. Phosphatase 204 301

LDH 168 « 198

Khin Maung U, MBBS, MMedSc, MD(NSW), MD, FACP
cc: orig.
HFD-110
HFD-110/ CSO / A. Karkowsky / C. Gangley / S. Fredd / KM.U



