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L0
Introduction

Candesartan Cilexetil was approved on June 4, 1998 for the treatment of hypertension, alone or in combination with
other antihypertensive drugs. The usual starting dose was stated to be 16mg once daily, and a therapeutic dose range
of 8 to 32 mg daily in either single or divided doses is noted. ;

Since marketing no labeling changes have been made.

The current application requests approval of two fixed combination of Candesartan Cilexetil(CC) and
hydrochlorothiazide(HCTZ); one containing 16 mg of CC and 12.5mg of HCTZ, and the other 32mg and 12.5mg.
The proposed indication “for the treatment of hypertension” is modified by the statement that the fixed combination
is not for initial therapy.

While the combination has not been marketed abroad, the sponsor notes that the 16mgCC+12.5mgHCTZ
combination has been submitted to 4 countries, and an 8mgCC/12.5mg combination has been approved in 9
countries, but not marketed as of May 1999. The 1JK application was withdrawn to await the results from a study of
the 16mgCC+12.5mgHCTZ combination in patients uncontrolled on CC alone. That study (SH-AHK-0011) has
been included in this NDA.

This NDA was submitted on 9/28/99 by AstraZeneca, and consists of 416 printed volumes with case report
tabulations and case report forms in electronic format. .
Administrative assurances, information, debarment and financial disclosure certifications as well as user fee
payment are provided. A request for exclusivity under 21CFR 314.505(j) is made, noting that this product has not
previously been approved under 505(b) of The Act. '
The following index may help readers locate sections of particular interest.
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Clinical Data Overview

6426 subjects were ente. .d into the:
submitted in support of the safe
these the sponsor notes that 63

ty and efficacy of the CC+HCTZ fixed
03 were randomized and eligible for efficacy analysis.

19 clinical studies which constitate the Phase II/Phase III clinical trials
combinations requested for marketing. Of

Drugs

110mmHg -

Study Population N . duration. - | Endpoint ... ..
SH-AHK-0004 Placebo, CC4mg, | HTN ' 37k 12 weeks | Change in trough
P4 5 HCTZ6.25mg, SiDBP 95- N sdp _
' | CCAmg/HCTZ6.25 | 114mmHG
AM124 Placebo, CC8mg, | HTN '| 602" 12 weeks | Change in trough
. "CCl16mg, SiDBP 95- SiDBP
™= HCTZ12.525mg, | 114mmHg
CC8mg+HCTZ R -
12.5mg
EC408 Placebo,CC16mg, | HTN 693 12 weeks | Change in trough.
Pe 18 HCTZ12.5mg SiDBP 95- -20 with non- SiDBP
: CC16+HCTZ12.5 | 110mmHG verifiable data
AM153 Placebo, CC32mg, | HTN : 275 8 weeks | Change in trough
P4 /6 HCTZ 12.5mg, SiDBP 95- SiDBP
'CC32/HCTZ12.5 114mmHG
EC403 Placebo, HTN 1096 8 weeks | Change in trough
CC2,4,8,16mg, SiDBP 95- SiDBP
P é AN | HCTZ12.525mg, | 110mmHG
_ : CC/HCTZ all poss. o ‘
Combos, 15cells.
AMI140 . CClémgto32mg+ | HTN 304 12weeks | Change in trough
HCTZ12.5mg, SiDBP 91- SiDBP .
vé 19 PlacebotHCTZ | 105SmmHg .
12.5mg Black
AMI117DB CC8mg tolémg+ | HTN 217 4weeks | Change in trough
( HCTZ12.5mg, ~ | SiDBP2 48week open label | SiDBP to week 4
?& ¢ Placebo+HCTZ 110mmHg extension
12.5mg '
AMI1170L CC8+HCT1Z12.5, | HTN 143 . 48weeks | Change in trough
CCI16+HCTZ12.5, | SiDBP21] 10mmHg ' SiDBP over time
CCl6mg+HCTZ Titrated to and for each dose
25mg response . . | group
ECO016 Placebo+HCTZ HTN 234 8weeks | Change in trough
12.5, CCamg+ SiDBP 95- : SiDBP
36 7S |Hetzizs,cc | 109mmHg |
' 8mg+HCTZ12.5 . :
SH-AHK-0011 CC16mg+HCTZ HTN insufficiently | 329 8weeks | Change in trough
' 12.5mg, CC16mg+ | responsive to CC ' SiDBP -
Pé &> Placebo alone, SiDBP 90-




SH-AHK-0003 HCTZ6.25t012:5, [ HTN 69 12weeks | Not used in
CC4to8mg+pl, SiDBP 95- 3 way support of efficacy
22, .CC4to8mg+HCTZ | 114mmHg crossover '
?é 6.25t012.5,dose | Titrated up if
increase response SiDBP>90mmHg
dependent after 6 weeks
AMI160L CC8mg,CCl6mg, | HTN 187 44weeks Little value for
'\72 ﬁ / CCl6mg+HCTZ SiDBP 95- 19 titrated to | efficacy
12.5mg 109mmHGtitrated | combination
to response ' .
EC406 CC4+HCTZ6.25, HTN 559 12months Change from
> CC8+HCTZ12.5 | SiDBP95- baseline SiDBP
I3 ‘| 110mmHg, titrated Ytitrated up
: to response
ECO15 CC8,CCl6mg, HTN 185 12week Little value for -
CCl16+AmlodSmg, | SiDBP 100- ' open label { efficacy
- 40 CCl6+AmlodSmg | 1 14mmHg titration
3 é +HCTZ25mg. : 4weekDB
Placebo added to :
each group for DB :
ECO033 Placebo,CC4mg, - | HTN 193 40weeks | Little value for
CC8mg,CCl2mg, Reponsive patients. efficacy
s G4 Enalapril 10mg from ECO11.
v HCTZ12.5t025mg
could be added .
SH-AHK-0012 CCl6mg+HCTZ HIN 300 12weeks | Change in trough
ﬁ 12.5mg, Losartan | SiDBP 90- SiDBP
P/ SOmg+HCTZ12.5 | 110mmHG
QD _ :
EC407 Placebo,CC8mg+ | HTN 279 12weeks | Change in trough
Y 3 HCTZ12.5, SiDBP 95- : SiDBP
6 EnalaprillOmg+ 110mmHg
: HCTZ25mg QD
SH-AHK-0006 CC8+HCTZ12.5, HIN 355 26weeks [ Change in trough
P 3’ S Z Lisinopril 10+ SiDBP 95- SiDBP
HCTZ 12.5mg QD | 114mmHg
EC415 CC16+HCTZ25, HTN 23 24- - Clin pharm study
‘HCTZ 25mg SiDBP 95- 36hours
P é a3 Single dose 110mmHg

Efficacy data for a fixed combination antih
t, and that each
AM124, EC408, AM153 and EC403 are studies that can
Cilexetil and 6.25 to 25 mg of hydrochlorothiazide were e
pooling of the studies seems reasonable to
The sponsor has provided such a

ypertensive drug is derived from studies that show that the fixed
component is superior to
provide these data. In that doses of 4
valuated in these studies, but not all
get anestimate of dose response. -
pooled analysis with response surface dis

placebo. Studies SH-AHK-0004,
-32 mg of Candesartan
within a single study,

plays using an Emax model, ora

quadratic model. That analysis does not include study EC403, because, they reason, no peak blood pressure

included.



e 3 studies contain 2940 ITT patients, approximately 50% of those involved in the 19 clinica] trials listed
above. o

Safety data will be derived from the entire cohort of 6426 patients.

APPEARS THIS WAY
ON GRIGINAL



3.0
EFFICACY :

The 5 informative clinical studies will be reviewed individually, followed by pooied-analyses to explore dose
responsé. The order of review for these S studies will be first those that evaluated one dose strength of the
combination versus placebo and the components (AHK-004, EC 408, AM153, AM 124), followed by the trial that
explored some dose range (ECA03). After this, other trials will be summarized.

3.1 '

Study SH-AHK-0004 «
Antihypertensive effect of the fixed combination of
in comparison with the individual com and placebo. ‘ _ ‘
The protocol for this study called for 340 male or female patients with sitting diastolic blood pressures (SiDBP) of
95-114 mmHg to be randomized to placebo Candesartan Cilexetil(CC) and placebo

Hydrochlorothjazide(HC’I‘Z), CC 4mg plus plarebo HCTZ, 6.25mg HCTZ plus placebo CC, or CC 4mg/6.25HCTZ
combination plus placebo HCTZ. It is seems that the placebo used in the latter group matched CC, not the
combination tablet, but both were to be identical in appearance. ' o AT

Exclusions included women of child bearing potential, malignant hypertension, sitting systolic blood pressure
(SiSBP) 2180mmHg, and serious cardiovascular disease. ’ '

The study design was as follows:

|
Meﬂenum .
wash-oul* _ placeto ~
s 17 TV N ,
. e
-0 cand. ol and HCTZ 4/5.25 mg —_
Period . 'l A ]l n = Fod d
“Time (weeks) R S N A o B il
. Visit © K 1 2 3 4 s oo
. BP and HR (24h post dose) X z z 0 x PO L
Adverse events x X ox g, I e Y
Body weight x . 13
Body height: ¥ 3
- ECG . x &
Physical examination Y z x
Lab screen o x = x
Urinalysis x x
Medical history i

(1) The time between visis | and 2 is ficaible and was depended on the BP vatc two weeks afier visit 1
(2) To check for inclusion/exclusios criteria ’ '
(3) Only creatinine .

(4) Visius (a.SnMSb—ueperfomthum.MndndlheCnd\" publi .'nnblood,
mnnmdﬂniﬁaediﬂhemhlmwmcwywm(bsl’zllOwSBP)_ISOmHgnud

amamummwmhumﬁm,ummwum-jmm~
'uuucdind\emuue-utvi&i&nvh'dqr;&' : . L
. WMM&MWV&M:MN@MRW«IW@NMQN& .
. &dpﬁuwﬁesd«mﬂm»ﬂiﬁpﬂgk&enymﬂ ive medicati is withdra

The primary endpoint was the change in SiDBPfrom baseline (week 3) to week 12, comparing the true mean _
difference for the combination to each individual active and placebo. Additionally, each active was to be compared
to placebo. Blood pressure was measured at trough (24 hours12 hours) by a fully automated device (x

} Estimating a delta of 7.5mmHg +/- 2.5mmHg for the primary variable a sample size of 70 patients per
treatment group was thought to be needed. Other secondary parameters such as proportion of responders,




hemodynamic variables were to be evaluated as well. Safety assessments included EKGs, laboratory assessments
and clinical evaluations were to be done.

The protocol was finalized on 12/18/1995 with sorr - Jacal protocol amendments incorporated such as restricting age
to 20-70 years in Hungary. ' o

The visit schedule of patients involved in this study was depicted in the following figure.

260 males and 108 females were randomized, all caucasian. 90% of patients were 64 years of age or younger. 101
patients had not been on previous antihypertensive therapy, while 78 had been on 2 or more antihypertensive drugs
prior to entrance. - - - s - : T . .
60 randomized patients were from the Czech Republic, 74 from France, 115 from Hungary,

and 122 from Poland. Only 3 patients (all in the HCTZ arm) were excluded from the randomized population for the
ITT analysis which included all patients who took some study medication and had some post-dose efficacy data.

L X3 .En.roué.a__.-. B .‘._-.--l .. .
. 447
Disc., AE (incl. SAE) : 2 .
Disc.. other : 74
. ’ Randomiscd
. 371
placebo cc.4mg
.93 95 - . .
Disc..AE: 0 : , Disc.. AE: 1
. Disc., other: 5 - - Disc., other: 2 .
Completed Completed.
- 88 . 92
| 93. l 93 69 95 95 73
SAFETY T~ PP - . SAFETY. ITT PP
HCTZ 6,25 mg ¢c/HCTZ
- 92 ) : 91 _
Disc.. AE: 2 Disc. AE: 1
.Disc.. other: 5 . ’ Disc..other:}) - -
) Completed ’ Completed | - ‘
85 ) . 89 .
92118 |le63| = [o1][o1 |[es

“SAFETY NIT PP ' SAFETY nT  pp




The results were reported as follows.

Baseline SiDBP, SiSBP, and heart rate for ﬁé"[ﬂ pbpulation was:

placebo cc. ..

HCTZ - cemCIZ  Toul
n=93 =95 =89 =91 n=368 -
DBP (mmHg) Missig 0 o o o o
Mean 1017 1009  joi6 013 . 1014
SD 49 48 . .5y s 49
SBP (mmHg) Missing 0 0 0 0 0
© . Mem - 1612 1563 1583 1548 ° 1576
SD 121 129 124 122 - 126
HR (beats per minute)  Missing 0 [ J— 0 g
» " Mean 804 809 785 80 : 80
sD 109

12

08

12

The primary endpoint was change in SiDBP from b,

were:

aseline to week 12 for the [TT population, and those results

Treatment Comparison

Adjusted Mean  Lower 95% C] Upper 95% Ci P-value

c.c. vs placebo
HCTZ vs placebo
€.c/HCTZ vs .placebo
C.c/HCTZ vs c.c.
¢.c/HCTZ vs-HCTZ

49
-L.1
93

<18
-38

©-120

44 -

-8.2

1

109

-23
.15
6.6
-1.8
-5.5

«<0.001
>0.200
<0.001
0.001
.<0.00!

For the secondary endpoint of change from baseline to week 12 for sitting systolic blood pressure (SiSBP) for 'the

ITT population, the results were:

_Treatment Comparison Adjusted Mean  Lower95% C] Upper95% Cl . P-valye
cc. vs placebo .59 - =102 -16 0.008
HETZ vs placebo . 0.1 43 . 46 50.200
¢.c/HCTZ vs placebo -2 -16.2 -18 <0.001
Cc/HCTZ vs cc. - 64 -107- 20 ~ 0.004
ccMETZ vs HETZ .~ .24 -169 19 <0001 .

There was little change for any arm in sittin,

between arms. The highest proportion

of responders and controlied
56% respectively), which results were signi

4

g heart rate for the ITT population, and no signiﬁ.cant differences

: patients was in the combination arm (72.5% and
ficantly better than placebo or any monotherapy arm.



The time course to antihypertensive ;ﬁ'éct
dose by visit for the ITT population. .’

Qﬁn be seen in the following chart of results for SiDBP 24 hours post-

~

Treamem “Sisusiics Dageline © Week2 Weelk 6 Week 12 Week 32
({LVCF)
Maxcebo N 93 53 N 88 9 .
Missing '3 0 Ty S 0 :
Mean W2 - 98.8 965 964 P20 LT T e
8D 49 L3 8¢ 86 9 . o
Mim. 950 78.0 70 - 59 50
Median 1030 93.0 %S5 960 974
Wax 13D 1200 Jika 119¢ 00
€. N 95 9 o2 92 95
Missing 0 | d 3 0
. Mean 100.9 9218 929 98 . ..e23
o 8 89 $0 85 %0 0,
Min 95.0 740 730 70 490 &
Modian 99.0 9.0 920 920 ny s ”uj?P
Max (325, 1150 £160 - 11x0 11590 v e P
/ﬁ;{-ﬂg J’f‘:?
U[jﬁ’/ﬂ Jr:g,?'
-’y(/ af/,
Txaumenz Statistics Daseline  Week 2 Week 86 Week 12 Week 12
(LVCF
HCY2 ™ 89 89 B8 BS 89
) Missing o] .Q ! 4 o
Mewn 101.6 9.9 959 §5.6 963
sb b | 23 -] 6 9.1
Mia. 95.0 800 mwH 74,0 240
Median 101.0 2%.0 96.8 94,0 N
Max 114,0 1190 1200 1140 1Mo
C.CSHCTZ N 91 90 50 89 st
Mitsing o 2 1 2 0
Mexn 03 97 90,1 88,7 88$
sD sa 8.3 86 . 8.2 §8
Min 9s.0 120 0.0 - 60 6o
Median Lodo 20 N, 80.0 85¢
Max 1140 1o - 108.0 163 .0 20

A graphic display of sitting versus standing DBP and SBP did not demonstrate orthostatic hypotension for any arm
or between arms. .

The safety database consisted of all 371 randomized patients. No deaths occurred. 4 patients discontinued the
assigned drug for an adverse experience (ae): 0 placebo, 1 CC, 2 HCTZ, and 1 CC/HCTZ.
The most frequent AE was headache. Which occurred with similar frequency for CC/HCTZ, HCTZ, and placebo.

No headache was noted for those on CC monotherapy. Dizziness/vertigo occurred with similar frequency in all
active groups, but none was noted for placebo.’

Some changes in laboratory values were noted from baseline to week 12. o
Hemoglobin declined numerically more in the CC/HCTZ armn compared to placebo and HCTZ, but not to abnormal
levels. The combination drug did not produce hy_ppka!emia, changes in renal function or HbA L.



APPEARS THIS
0N GRIGINA
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patieni. ALAT elevations were noted for 3 patients
but 3 of these patients had elevated ALAT at baseline and 1



3.2

Study EC 408 e .
A Twelve Week Placebo-Controlled Study of Candesartan CilexetiVHCTZ 106/i2.5 mg Combination Versus

the Individual Components in Patients with Mild to Moderate Essential Hip_érténsion.

The protocol was finalized on 9/16/97 with a protocol amendment on.i 1/25/98. The amendment increased the
number of safety evaluations to be done. There was additionally a post-hac, but prior to unblinding, definition
established for major protocol violations, which served mainly to establish eligibility for the per-protocol
population. ‘ S

650 patients, male or female, 18-80 years of age, with mild to moderate (295 mmHg and < 110 mmHg SiDBP),
either untreated or unsatisfactorily treated could enter this multicenter study to be done in Germany. Exclusion
criteria included secondary hypertension, concomitent disease or metabolic abnormality, and women of childbearin g
potential not using an acceptable method of contraception. Those qualified would be randomized using a computer
generated list to placebo, CC 16 mg, HCTZ 12.5 mg, or CC/HCTZ 16mg/12.5 mg combination tablet. The test
medications and placebo were prepared by ! T . and apparently were provided as capsules
for blinding purposes. 4

The study design was as follows: -

Placebo run-in period - 'Dou!ﬂe-blindmmgatpaiod
2 el . 12
2 32 | 3 | 4 s 6 7

Week

Visit .
.Infocmed consent
Demographic varisbles
Medi a istory (including
previous medication)

- | Inclusion/exclusion criteris
Concomitant medication ,
Enedvptpicd -~ | X
ecamination

Brief physical examination ..
Blood pressure/heart rate X X
[ 2¢bow ABPM ™
Adverse events - X
Clinical laboratory tests X X
Blood umphn‘ :75 first dose

o
[

AL AL IEEES

x

x
>
>
x
»®
»
»

]

ls]selx] |

LA R B A ko

e

ECG at rest . X ‘ . X
‘Distritartion of medication X X X X
Drug scoounubility i x x| x X
Final evaluation (inel. giobal - : S ‘ : x
assessment of efficacyfsafety) N : :
¢ 2 sciected (24 10 32 patients per group)

‘The primary endpoint was defined as change in SiDBP (24 hours post last dose) from baseline to 12 weeks of _
therapy. A subpopulation of 24-34 patients per treatment group were to have 24 hour ABPM. An ordered set of two-
sided tests, each at the 5% significance level were to consider the null hypothesis for CC/HCTZ versus placebo,
CC/HCTZ versus HCTZ, and then CC/HCTZ versus CC. Both ITT and per-protocol analyses were to be done. ITT
patients were defined as all randomized who took at least 1 dose of medication and with baseline and at least 1 post-

10



——

baseline SiDBpP measuremen

major protocol violations to include: -

SiDBP or SiSBP outside th
SiDBP <95 mmHg at visit 1.
Severe or malignant hyperte:
Non-allowed concom
Compliance less than
Serious deviations fro
Duration 6f treatment |

¢ defined range for admission,

t. The per-protocol population was to be the ITT
protocol violations. As noted above, after the study was completed but before

nsion or hypertensive retinopathy.
itant medications taken for more than | week.
75% or greater than 125%,

the randomization procedure.

ess than 28 days.

And last study drug intake more than 24 hours before last visit.

For the ABPM substudy, mean 24 hour blood pressure results were analyzed.

Patient flow .for the study was:

-Screensd

({14

Withdcgwn
"4

I

jOoubleysind Treatm o Pricd
Reedomised -

population and abs
unblinding,

ence of major
a committee defined

but for those on prior antihypertensive medication with

lavald contre
A { ]
f l . T 1
Placebe HeTZ " Caadesanan cdexet Candesartan clers't /HCTZ
. "5 m . [ 14] i - "7
Compistes Completed ' Completed cﬁww
145 18t 1123 150
The populafions for the various data analyses were:
" Analysis population Placebo HCTZ Candesartan  Candesartan Total
: ‘ cilexetil  _cilexetiVHCTZ
Safety population 165 . a7 T169 167 673
Intent-to-treat population 163 .. m 165 . - 165 665
ABPM subpopulation a3 a1 a1 45 - 170
Per-protocol population 146 156 145 149 " 596

11



Of the 673 randomized patients 307 were male and 366 female. The mean age was 58 years. Average duration of
hypertension was 5.946. 1 years. These characteristics were well balanced between cohorts, '
436(64.8%) had been wfeviously treated with antihypertensive drugsin the three months preceeding the trial, The
distribution of the previously treated for placebo, CC, HCTZ, and the CC/HCTZ combination were respectively:
69.7%, 59.2%, 63.4%, and 67.1%.

Results for the mean change in SiDBf" from baseline to week 12 for the ITT population were:

Placebo HCTZ " Candesartan Candesartan

cilexetl  cilexetil/HCTZ -
o n=163 . p=i72 n=165 n=165
Baseline (Visit 3b) _ 999540 1001241 100.1 £4.9 99.8+4.7
Last value - T 928194 91387 89482 875275
Change from baseline tolast value ~ -7.1 £8.7 87279 107580 - 124273

‘ . 2 .
The combination of CC/HCTZ was statistically superior to placebo and'to HCTZ (p=0.0001), but not to the CC
monotherapy arm (p=0.0623). The results were similar for the per protocol population.

For the change in mean SiSBP from baseline to week 12 for the ITT population, the following results were
provided:

Placcbo *  HCTZ ~  Candesartan - Candesarran
: .- cilexetil . cilexeiVHCTZ
o n=163  p=172 - n=165  °  n=165
Baseline (Visit 3b) 1610113 16052113 15942130 1583 £134
Last value A 15352162 1480+144 14342158 1409 £169

Changes from baseline tolast value 752145 -1255140 1602157  -174%¢ 152

The analyses were similar to those for SIDBP in that the CC/HCTZ combination was statistically superior to placebo

and to HCTZ, but not to CC monotherapy(p=0.2281). - ’:
The 24-hour ABPM results were also consistent with the above findings and also included data on daytime and
nighttime effects.

For the ITT ABPM subpopulation mean 24-hour diastolic blood pressure results were: -

12



'Placebo ' HCTZ' - Candesantan © Candesan

' cilexetil cilexetiVHCTZ

L TN ‘n=41 n=45
 Fistdruginuke (Visit3t) ~ gogatng 89.110.8 867+98 842195
End of study (Visit7) 8792120 85.6+9.8 sn'.é 938 776288
Change from first drug inske toend  -1.8.4.6.4 35258 60257 . 95493
[} y 24 . . .

Results for daytime and nighttime are presented below. o -

Placcbo °  HCTZ Candesartan . Candesartan
' ' . cilexetil cilexetil/HCIZ
o _ n=43 £=41 n=41 n=45
First drug intake (Visit3b) - 925+119  920x114 9310y . 87:129.9
End of study (Visit 7) | 905121 8842103  g41s104 80.1£9.0
. Change from first drug intaketoendof - 2027.1 - 37161 63263 . 78196
study ’ .
Placebo HCTZ  Candesartan  Candesartan
: ~ cilexetil cilexeiVHCTZ
. n=43 n=4} _ n=4] : n=45
First drug incake (Visit 3b) . L 7802122 7702109 766:108 - 725599
End of study (Visit7) - ’_ 712£133 . T41x114 726293 . 6722100
Change from first drug intake toend of ~ -1.1'7.2 | 28583 . 47:5g -6.0+10.0
study : S ' :

The CC/HCTZ combination is statistically superior to placebo and HCTZ for each analysis, but only approached
conventional statistical superiority compared to CC alone for the nighttime result (p=0.0535). ’
The findings for systolic blood pressure were similar,

Safety was evaluated for the 673 randomized patients who took at least 1 dose of the assigned treatment. Exposure

was approximately 80 days in each group. No deaths occurred. 16 patients withdrew for an adverse experience
(placebo-2, HCTZ-3, CC-5, CC/HCTZ-6). -

13



The reasons for withdré_wal are listed in the fo

llowing table;

Pat. No. Age at Gender luQeuigawr‘: verbatim translated into English Preferred Term

_onset
{years)
Placebo (n=2) N S S
0410 68 female Preinfurtion syndrome, angina pecoris Angina pectoris
0581 54  mate Hypertensive crisis® . " ‘Hypeitension o
HCTZ (n=3) o
0513, 33 female Cardialgia Angina pectoris
. Dizziness - Dizziness . )
Episodes of profuse perspiration ----- -..— e SWEALING ICTEaSEd < e+ e rene oo m — oo o
Hypertension ’ Hypertension
Intense back pain Back pain
‘0585 7 female - Hypertensive crisis " Hypertension .
0818 64 male CKeclevation Creatine phosphokinase increased
Candesartan cilexetil (n=5) ) '
0303 68 ‘male  Atrial fibrillation ' Fibrillation atrial
04 62 female Cephalgias Headache
' Subfebrile temperatures Fever
0791 57 female " Gastric pains Dyspepsia
" Skin reaction . Skin disorder
) Vomiting Vomiting -
0817 63 female Dirsiness Dizziness.
0841 64 femile Hypericnsive dysregulation (22/110 mumHgye Hyperiension
: ' Nose bieed* * Epistaxis
Candesartan cilexetiVHCTZ (n=6) :
0133 64 male Cephalgia’ Hndacbe _
0139 46 ° femal¢’ Supraventricular tachycardia duetoblood * Tachycardia supcaventricular
pressure reduction )
0199 s7 fumale Supnvent_riculu tachycardia® Tachycardia supeaventricula:
0204 67  male -Recurrent auacks of dizziness® Dizziness
Syacope® * Syncope
- 049 54 female Rotatory vertigo* " Vertigo -
Supraventricular tachycardia® Tachycardia supcaventricalar
0855 49  female Colon tumour (sdenocarcinoma)® Colon carcinoma

® reported as serious adverse event

Heart rate as measured by EKG from first visit t,

numerical increase being found in the CC/HC
tachycardia were noted in the CC/HCTZ arm
but placebo with similar rare frequency. Whil

4

Z group (2.7+13.1 bpm). 3(1.8%) cases of supraventricular

o last visit increased slightly and variably in all arms with the largest

versus 0 in the other arms, although tachycardia was found in all arms

e no adverse experience called “hypotension”, “dizziness”

or “syncope” was noted for 3 piacebo patients, 1 HCTZ patient, 5 CC patients and S CC/HCTZ patients.

or “vertigo”

14



Differences between arms for laboratory parameters were noted for hemoglobin in the CC and CC/HCTZ groups
(-2.70g/1£7.19, -3.58+7.40 respectively), and for mean potassium for the HCTZ group (-0.23 mmol/).

Comments: ' .
In this study the combination was not statistically superior to CC alone, although nuinen'cally the results ordered in

the right direction. Since pooling of this and other studies is to be done to get some idea of dose response, it is not

unreasonable to compare the results of the CC/HCTZ 16/12.5mg combination with those of 4/6.5mg seen in study
AHK-0004. The following chart provides the deltas seen from baseline to endpoint for SiDBP for the ITT

populations,

4/6.25 mg . 16/12.5 mg

placebo ' N -9.3 mmHg ' -53mmHg
CC monotherapy ' -4.4 mmHg -1.7mmHg

While neither these nor the other studies-were done-in recidivistic populations where the dose response mi'gh‘t be

different, these results do not suggest an increased benefit with increased dose. From a safety perspective both
combination products seemed well tolerated without increased toxicity compared to the active monotherapies.
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Study AM 153

of the Fixed Combination of Candesartan Cl.lexetil

iazi .S my i the Individual Components Administered Once
Daily: a Multicenter, Randomized, Double-blind, Placebo- controlled, Parallel-design Study.

The proto&)l called for mndomimfion of 240(60 .per g}oﬁp) n;ale ;)r fe;nale hypertcnsnve(SxDBP-95-l l4mmHg) I
patients 18 years of age or older to placebo or HCTZ 12.5 mg or CC 32 mg or a combination tablet of CC/HCTZ,

32/12.5 mg to compare the antihyperténsive efficacy and the safety of the combination to the monotherapies and

orthostatic hypotension, or renal disease were to be excluded.
The visit schedule for the study was: . ... ... ... . . .

. . ADDE .
. Screcaing Placebo Ruo-in : Doubleblind | FU "QPFLARS TH,S WAY
Procedure Week o Weck Week - 0% ORJGENAL
-t Ol 2 s Jusw| 2| 4 [s or | 2
, [b%e
lnformed Cmuem X
Medical Histoy - X
Chest X-ray : i x*
‘ 12-lead ECG X X
{ Complete Phyxical X X x
Exom -
Bricf Physical Exam _ x4 x |x x I x{x x
Hean RuteATrough) BP X X | x|{x|x X x| x{x1x
. | Peak BP Measurements | xt X' ) X
(6h £ 1.5h post-dose) .
Lnboruo_rz Asscssments X . X X
Drug Accounuability . x|{x|x!x x Ixlx| x
itant x x{x| x| x X | x{x| x| x
Medication Assessment . .
AE Assessment - . x| x| x| x X X x| x| x
FinalRepot ) ; ) X
* U paticat did noj nced washout of satibypertcasive or other excloded pedicats a3, S ‘.,..Wedl-l.uu'i

v Ladd 4

Planboku-iandOw:mﬂhiaediuumvisit f these visits were bined, &
ummwfmdmwm:&kfphyxiaim‘ . :
oo lrpuiemqwmearanmmmu‘mmamwa«waummmquua .
heumcbouble-blind\veekomudinc). 1f patient qualified for randomization at Placebo Run-in Week S,
Ihisvisi(beumcpwbk-blid Week 0 (Baseline). .
' MNMmmmmumeRMWeklquﬂdW(Mm
wnckwastb‘c-ﬂindWc:kO)qulifyiuﬁs&s.' )

! Q\crlX-ny(PAﬁew)_" d within 3 hs prior 0 admissi imolhemldy-mumquibk :
alternative. - .




Two primary questions were to be addressed: :
1. Were there differences in antihypertensive efficacy between placebo and each active arm?
2. Were there differences in antihypertensive efficacy between the combination product and each other arm?

A sample size of 60 patients per group was thought needed to provide 95% power to detect a true mean difference

in SiDBP change from baseline to week § of 5 mmHg assuming a standard deviation of 7.5 mmHg. Both ITT/LOCF
and per protocol analyses were to be done, and a number of secondary endpoints (e.g. change in trough SiSBP, peak
bp comparisons, proportions of responders and controlled patients) were to be analyzed. Blinding was done by
administering three tablets daily to each patient: _

placebo or dummy, HCTZ or dummy, CC or combination drug.

Patient disposition was noted in the following chart. C-

CCHCTZ
Placcbo CCI2mg 32125 mg HCTZ 125 mg Total

Paticis Entered . ’ . 18

Pandomized to Double-blind _esi100.0%)! THI00.09,) 640100.0%) | 72(1000%) | 275(100.0%)

Discontinuod ) 19(28.4%) B(11.0%) 609.4%) MASI%) | 44(16.0%)

" LosttoFollowUp 2(3.0%) 0(0.0%) 00.0%) 1(1.4%) xm |
Lackof Response H16.7%) 22.7%) 1(1.6%) $(6.9%) 19(6.9%)
Adverse Event - 20.0%) 1H1.4%) 4(6.3%) 3(42%) 10(3.6%)
Consent Withdrawn ! 46.1%) 4(5.5%) 1(1:6%) " 0{0.0%) 9(3.3%)
Spoasae/investipator Decision 000%) f i14%) | oo%) 22.8%) Xi.%) |

Completed Study 4701.2%) 65(89.0%) |  SB(90.6%) 61(84.7%) 231(34.0%)

30 centers participated, though 2 enrolled no patients. Also there was inadequate documentation of the data
submitted from 2 sites (003-Dr. Bittar, and 016-Dr. Mersey), which contributed 10 and 8 patients respectively, to
provide verification. '

’ C ' i . The sponsor after performing analyses with and without
these centers provided their analysis with these data, since the results were little different.
The average age of those analyzed was 52.4 years, which included 152 men and | 18 women of whom 57 were

-black. The mean duration of disease was 10 years. There were no significant differences in these demographic

characteristics between arms. The mean trough sitting diastolic and systolic blood pressures at baseline were:

—
Baseline Mean [ 1009 1009 -99.9 94" 1003 [
Trough_ (SD) 4.8) 61 - 5 ' 37
Sitting DBP ' 63 6 7) 49
(mmHg) . ‘
Baseline' . [Mean { 1545 | 1508 1520 - | 1s02 152.0
'Sr;qughsBP (SD). (13.8) (14.3) (13.2) (12.9) . (13.6)
itting - . S ‘
(mm Hg) , S : : 4
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No data on antihypertensive treatment prior to entrance was provided.

days on the combination drug. The minimum number of days on iherapy occurred in the CC alone and HCTZ slone

arms (5 days each). Compliance was estimated above 96% for all groups.

The results as provided by the sponsor, including the two questionable centexﬁ, were
a) for the primary endpoint:

Least Squares Means (LSM) and Corresponding Confidénce Intervals for Trough
Sitting Diastolic Blood Pressure by Treatment ) :

(ITT/LOCF Population) ' c
Treatment N _LsM 95% C1 -
| ' Lower Upper
Placebo. .62 : 37 | 0 __.1s
CC32mg . . __-106 -126 85
CCHCTZ - 63 ' 45 | 66 1 23
1327125 mp : ) .

HCTZ 125 m 70 .63 84 . 43

Test Results for Pairwise Treatment Group Comparisons Based on * -
Trough Sitting Diastolic Blood Pressure

. (ITT/LOCF Population) - )
- Treatment ‘ . - . .
Comparison LSM® 95% CI - p-value
: " Lower - Upper
CC32mg vs. 68 ‘9.9 ‘ 38 , 0.0001
+{ Placebo . . . : :
CCHCTZ -10.7 o139 16 0,001
32125 mg vs. . . - . :
Placebo .
1 HCTZ 125 mg vs. 26 5.7 os 0.0987
Placebo ) . P B
CC/HCTZ .39 £9. - 09 0.0115
32125 mg vs. /" )
CC32mg A
. | ccmerz 8.1 112 5.1 ", 0.0001
32125 mg vs. - o . . . )
LHCTZ 125 mg . . . .
\M""_—‘




b) for trough sitting systolic blood pressure:

Test Results for Pairwise Treatment Group Comparisons -
Based on Trough Sitting Systolic Blood Pressure

. ATT/LOCF Population) . - : .
. Comparison LSM : 9% CI - pvalue
Lower . : Upper

CC32mgvs, e ol g | o8 00221

Placebo - . ' : -

OCHCTZ 189 . .37 " al42 0.0001

32/12.5 mg vs. . :

Placebo ) . .

HCTZ 12.5 mg vs. 27 74 - 20 - . 02si

Placebo - ) :

CCHCTZ 35 1 a1 89 0.0001

32125 mg vs. . S ' :

CC32mg

¢) for trough and peak sitting and standing blood pressures:

Least Squares Means for Changes From Baseline to Double-blind Week 8 (mm Hg) in
Blood Pressure Measuremeats versus Combination Therapy and Piacebo

‘Parameter - Placebo 32125 mg - CC32mg .| HCTZ 125 mg
Trough Sitting DBP 37 . -1 | _jggte 63 |
Trough Sitting SBP 3.2 ' 22.1° 86 | .59%
Peak Sitting DBP . .38 -15.3° 96~ 62"
Peak Sitting SBP __ 22 228 -11.4% .5.5°
Trough Standing DBP 3.2 | . -143° : 89% 47"
Trough Standing SBP 23 213 8.5 - 61°
Peak Standing DBP 29 156 | 93% a8
Peak Standing SBP 32 . 241 -123% 42°

Designates sigaificantly differeat from the combination therapy, p < 0,01,
Designates siguificanly diffeceat from the combination therapy, p < 0.012..
Designates significantly differeat from placebo, p <0.01.

Designates significantly diffeseat from placebo, p < 0.05.

Placebo corrected trough to peak ratio for the combination product was 0.88.
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Subgroup analyses for the primary endpoint showed consistent results for women and men, blacks and'nonblaicks,
and age 65 or older and under 65 years of age, although CC alone performed somewhat better in females and those
65 years and older. ' :

(n) -(n) ) U U () TR I . -
Overall 37 -106. -145 63
(62) (72) (63) (70)
Black 35 99 -13.1 -10.7
) (16) (16) (10) _an
Nonblack 38 . -10.6 -15.1 STy SR PR
(46) (56) (53) 59
Age >=65 yrs 45 - -132 -14.1 %6
(6) 1. (8) an . (6)
Age <65 yrs 35 -10.6 -154 62
(56) (64) (52) 64)
Female 45 -128 -15.4 82
(30) (€1)) (28) (29)
Male 27 | s -13.1 52

. (32) i @l (35 41)
e e LT

The maximal effect on change from baseline to week 8 for SiDBP was similar for CC alone arid CC/HCTZ(-34.0

and -37.3 mmHg respectively). However the maximal effect on SiSBP was much greater for CC/HCTZ(-64.0

Trough sitting heart rate changed litile during the study, and no significant differences were noted between arms.

Safety was evaluated for the 275 patients who were randomized.

No deaths occurred. :
Serious adverse experiences were reported in 5 patients: 4 placebo, 1 HCTZ. 3 of the placebo patients had
neoplasms, 1 synovitis. The HCTZ patient has a “resistance mechanism disorder” or vira! infection.

APPEARS T8 WAY.
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10 patients withdrew for adverse expeﬁenées as per the following table:

Patient Treatmem Adverse Event (Preferred Term) - Days on Treatment
004/006 Placebo Hives . 6
Lips Swelling_ 7
Urticaria 38
004013 | Placebo Gastric Carcinoma . 2
010004 CC32mg Ankic Edema 18
009009 CC/MCTZ 32/12.5 mg_| Arthritis Aggravated ]
Respiratory Disorder 29
Thyroid Entarped 29
012004 COC/HCTZ 32/12.5 mg | Peripheral Edema 14
Inflicted lnjury 31
Varicose Vein 3l
013/006 OC/HCTZ 32/12.5 mg | Asthma 14
Alcoho! Problem 52
005/002 HCTZ 12.5 mg Chest Pain 44
Bite 59
011/003 HCTZ 125 mg Accidental Overdose 1
Headache (mild) ’
Headache (moderate)
Headache (moderate) 11
Headache (severe) 28
Headache (severe) 29
Headache (severe) 20
0281006 HCTZ 12.5 mg Joint Pain 28
) Infection Viral 42

The most frequently reported adverse expen'en'ce was URI, and summating the cases of dizziness and
lightheadedness that might suggest hypotensive episodes did not reveal a difference between groups.

While there were some numerical changes in laboratory parameters with the normal range, significant changes in
BUN, creatinine, serum potassium, liver function tests were not found withing groups or between groups.

.

Comments:

This study clearly demonstrated that the combination of CC/HCTZ 32/12.5 mg was more effective than the
components or placebo, but the marked effect on systolic pressure, the small number of subjects exposed to the
combination (n=63) with only 11 of those subjects 65 years of age or older are concerns.
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Study AM124 :

Comparison of the Safety and Antihypertensive Efficacy of the Fixed Combination of Candesartan Cilexetil
and Hydrochlorothiazide(8 mg/12.5 mg) Once Daily with the Individual C _niponents Given Once Daily: A .
Multicenter, Randomized, Double-blind. Placebo-controlled, Parallel-group Design Study

The protocol with its 7/9/96 amendment was finalized prior to the entrance of the first patient. It called for
randomization of 560 patients, male or female, age 18 years or older with essential hypertension characterized by a
mean SiDBP of 95-114 mmHg at randomization. There were to be 6 arms: placebo, HCTZ 12.5 mg, HCTZ 25 mg,
CC 8 mg, CC 16 mg, and CC/HCTZ 8/12.5 mg. To assure blinding each patient was to take 4 tablets during the
double-blind part of the study. All study drugs were manufactured by AstraHassle. Patients with secondary
hypertension, systolic pressure > 200 mmHg, or a life expectency of less than 2 years were excluded. An uneven
randomization was planned with 140 patients in the combination and CC 8 mg arms, and 70 in each of the four
remaining arms. The randomization was stratified for black, nonblack patients. 40 centers were to be involved, and
the visit schedule of the study was presented in the following chart:

|_Screening and Placebo Run-in Basetine Double-Blind Follow-Up
Week Weck Week
1 l 2 l 3 l 4° ] I 2 l 4 [ 8 l 12 2
Day : Day Day
0 7 14 21 28 0 14 28 56 84 14
X
R
X
X X
X X
X X X X X X X X X
rough BP Measurements X X X X X X X X X X
Peak BP Mcasuremecnts X X X X
X X X
Drug Accountability X | x X X x | x X 1 x X
AE Assessment X X X X X X X X

The primary endpoint of the study was change in trough SiDBP from randomization to 12 weeks of treatment. The
fixed dose of CC/HCTZ was to be compared to placebo and each active treatment arm for the ITT population and
the per protocol population. Other objectives were to compare peak trough ratios for the various regimens and
assess safety and tolerability. Analyses of sitting and standing systolic blood pressures and proportions of
responders were also to be done. The szimple size was determined on the ability to detect a true mean difference in
SiDBP change from baseline of 5 mmHg(assuming a standard deviation of 7.5 mmHg) between any two treatment
groups with $5% power using a two-tailed test with an a=0.05.

602 patients were randomized to one of the six'arms in an unbalanced manner as described above. 37 sites
participated. One randomized patient (024/010) never returned and was not included in the analyses. Of the
randomized population 55.5% were male, 26.6% were black. The average duration of hypertension was 9.5 years,
and the mean trough SiDBP and SiSBP were 100.7 and 153.2 mmHg respectively at baseline. These characteristics
were reasonably balanced between groups.
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The dispoSition of those randomized was provided as follows:

Placebo CC8mp CClomp gl(;nl;mm HCTZ 128 g | HCTZ 25 ey Total
Patients Entered 892
| Randomized to Double-Btind 78(100.0%) | 137(100.0%) | 76(100.0%) | 157( 100.0%) 73(100.0%) 81(100.0%) 602(100.0%)*
Discontinued 15(19.2%) | 17012.4%) 1(9.2%) 14(8.9%) 10(13.7%) 12(14.8%) 75(12.5%)
‘Lost to Follow-Up 1(1.3%) ' 2.2%) 1(1L3%) 0(0.0%) 0(0.0%) 2(2.5%) 70.2%)
M;} Response &1.7%) 3(2.2%) ®0.0%) 2%1.3%) 43.5%) 2A25%) 1702.8%)
Adverse Eveat 2Q2.6%) S(J.“j 22.6%) 7(4.5%) 34.1%) 3(6.2%) 24(4.0%)
Coasent Withdrawa 3(3.8%) 32.2%) 2(2.6%) 1(0.6%) 22.1%) 0(0.0%) 11(1.8%)
Spomor/lavestigator 3.8%) 32.2%) 22.6%) 42.5%) 1(1.4%) 317%) 16(2.7%)
| Dectsion i
Compleled Study 63(80.8%) | 120(87.6%) | 69(90.8%) | 143(91.1%) 63(86.3%) 69(85.2%) $27(87.5%)

The mean duration of treatment was 81.8 days, and treatment compliance was estimated above 96% for all groups.
The sponsor noted that in the last phase of the study unused kits were broken up and medications redistributed

because of a shortage of drugs. This resulted in some cases of non-sequential treatment assignment according to the
randomization and incomplete blocks.

While 602 patients were randomized, 14 did not have baseline or other data recorded. Therefore the ITT analyses
considered 588 patients data. :

The results for the primary endpoint were provided in the following charts:

Trough Sitting Diastolic Blood Pressure (mmHg) by Treatment and

Double-Blind (DB) Visit
(ITT/L.OCF Population)

_Trestment Baseline DB2 DB 4 DB 8 DB 12

Placebo N 75 74 7 N )
Mean 100.2 %5 927 934 94.8
SD | . 49 9.5 9.4 9.0 10.3

CC8mg N 136 135 131 121 136
- Mean 1005 922 91.6 %08 929
sD 45 8.6 9.8 83" 102

CCi6mg N s n 73 n .75
Mean 100.7 92.1 90.5 89.9 90.3
SD 45 9.0 97 94’ 9.1

CCHCTZ N 154 150 151 184 154

8125 mg ‘

Mean 100.7 893 88.2 814 884
_SD 46 9.1 9.1 3.0 937

HCTZ125mg | N n 70 70 64 y?)
Mean 1009 95.0 935 92.4 94.1
) 44 8.5 9.7 8.7 98

HCTZ2Smg | N 7% 75 74 6 T 76
Mean 101.4 920 90.2 . 905 916
SD 49 74 1. 86 8.8 9.8
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Test Results for Pairwise Treatment Group Comparisons Based on Trough Sitting

Diastolic Blood Pressure
(ITT/LOCF Population)
Trestment
Comparison iSM 3% Cl p-value
Lewer _Upper :
CC8mgvs. -1.9 4.6 0.2 0.1499
Placebo
CClémgvs 49 -13 -1.9 00062
Plscebo
CCMCTZ -74 -100 -9 0.000}
1285 mg vs.
Placebo
RHCTZ 125 mg vs. -10 40 19 04925
Placebo
HCTZ2S mg vs. 4.0 -1.0 -1 0.0077
Placebo
CCHCTZ -53 B A 233 0.0001
81285 mgve
CC8mp
comcrz 64 9.0 -38 0.000t
2125 mg ve.
HCTZ12Smg

Pressure (mmHg) by Treatment and Subpopulation

Subgroup results for sex, age and race were given in the following table:

Least Squares Means for Reductions from Baseline in Trough Sitting Diastolic Blood

(TT/LOCF Population)
— ——
Population Placebo CCBmg { CClémg | CC/HCTZ | HCTZ 125 | HCTZ 25
(n) * () (m) 8125 mp mg mg
N ) {n) (())
Overall -5.4(75) -1.3(136) -10.3175) | -12.8(154) -6.4(72) -9.4076)
Black -1.6(18) -5.0(34) -2.5(15) -13.5(48) 9.1(19) -12.8021)
Nonblack -4.2(57) -7.8(102) -10.7(60) | -12.5(106) -5.7(53) -8.6(55)
Ape >z 65 yrs -8.0(14) -4.0(17) -9.4(13) -12.2(19) -10.10) -10.9(8)
Age < 6S yrs -4.7(61) -1.5(119) -10.3(62) -12.9%(135) -6.0(65) -9.4(68)
Fenuale ._-6.9(3) -7.0(63) -10.0(27) :15.1(02) 9.3(33) -12.7(36)
Male -4.5(42) -8.4(73) -10.9(48) -10.9(82) -7.6(39) -8.6(40)
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For trough sitting systolic blood pressure the sponsor’s table gave these results:

meurormmrmwdwamwuwm

Systolic Blood Pressure N
(TT/LOCF Population)
. Trestment i
Comparison LSM ”%% C1 = N pvalee
: ' Lower Upper :
CClogv. a7 Xt -ar F eom
CClémegve -109 -158 40 ©.0001
CCHCTZ -138 -18.1 94 00001
V12Smgve :
Placebo
HCTZ 125 mgvs 45 25 0s 00787
Placebo o .
HCTZ S mgve 93 , 143 i 44 Q0002 -
comerz -100 133 Y 0.000i
Vi2Smgvs.
| —CC8eng |
CCHCTZ X v 136 “9 0.0001
V128 mpvs )
HCTZ 128 m,

For other parameters the sponsor provided a summary table:

Placebo-Corrected Least Squares Means for Reductions From
Baseline to Double-Blind Week 12 (mmHg) in Blood Pressure Measurements by

Treatment
) . (TT/LOCF Population) . S
m -'“—_-__—
. ccmerz _ 1
L Parameter CC8mp CC1l6mp 8128 mp HmlUu_tz HCTZ 2S mg
Trough Siming DBP 219 | 490 Va0 A0l 4o
Trough Simting SBP 33 -109° ~138e 45 930 o
Peak Sitting DBP 12 -1.4 S8 20 . 02
Peak Siaing SBP 40 S e a5 ) g
Trough Standing DBP -14 EXL -5.6° 04 - | 24
Trough Smdﬂig? :5.6° _-128s - 214.3° -$2° -8.8°
| Peak Standing DBP 320 -24 BAL 02 05
| Peak Sunding 58P 690 | sas 1350 27 6.0
==t L L

The * desigantes significandy different from placcbo. B . '
The placebo corrected peak trough ratio for the combination product was 1.06.

Safety was evaluated in 602 randomized patients.

There were no deaths. The most frequently reported adverse experience was URI.
Twenty-four patients withdrsw for adverse experiences: placebo-2, CC 8mg-5, CC 16mg-2, HCTZ 12.5mg-3,

group. The reasons for withdrawal from the CC/HCTZ group included gastroenteritis, fatigue, abnormal sexual
function, but one patient withdrew for light-headedness(014/010) and another for kidney dysfunction((002/003).



Serious adverse reports were listed as follows: .

Patient TrestmentGroup | Body Syetem | Wreterred Term
—“‘
027100} Paccto 1~ Musculo-Stricnd | Puia bn Calf
sﬁm | Miacies
027/008 CCimg Gastro-tecstiesd | Haicaatenesis
- S Disorders
01 CClbmg Myo-, Eado~, . | Myocangial )
i aad | lfarcrion
Valve Disorders .
02019 - CCI6mg - 1. Gastro-taacstizal -} Paacreariis Chrogic |- - = = <% o —oee o
. . ‘| Systeni Disarders
Syniem Disorders I
029,003 CCl6mg Skinend | Celiotios Stin .
- . ; _ Disorders
036014 CCi6mg Nooplasi Uri Biadd, .
002/003 CCHCTZ 8128 Metabolic and | Debyd
g Nutritional
Disorders
Gastro-l1 imat C
System Disordens -
91620 CCHCTZ #1235 | Body As A Whoke- | Chest Pain
— me General Disorders
0012 CCMCTZ 8125 | Gastro-tatestioal | Abdocsiest Paig .
_'-x‘._sm_"&__
017/36¢ | HCTZ125mg Neoplasm Baxal Cell C
. Carcinoma
006/005 HCTZ 25 mg Vascular Cercbrovascular
. Ex P Dyl
Y Disorders
0150007 HCTZ 25 g Stnand | Mclanoma
Appendages Malignaat
P “
020/008 - HCTZ2S mg Vascular Cercorovascular
. (Extracardisc) | Accidemt -
. : Disorders -

CC/HCTZ patient 002/003 was 64 years old at randomization, and she was treated with the combination from
10/24/96 to 11/5/96. On 10/25/96 she developed diarrhea, although this may have been present during the placebo

run-in phase. The diarrhea continued and prior to discontinuing the CC/HCTZ her blood pressure decreased and her
BUN rose. After hydration these improved ai discharge.

As had been noted in other studies there was a slight decrease from baseline for hemoglobin for all Candesartan

containing arms, and a slight potassium decrease for all hydrochlorothiazide arms. Liver function and renal function
did not show mean changes for CC/HCTZ or other arms in the study. :
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3.6

StudyEC403 = |
Dose-ﬁnding Study of Candesartan cilexetiVHCTZ. combination(2,4,8,16 mg for Candesartan; 12.5, 25 mg for
HCTZ) in Patients with Mild to Moderate Essential Hypertension(95-110 mmHg DBP)

The protocol, finalized in 1995, involved 120 centers in'Germany to evaluate various strengths of CC, HCTZ, and
the combination for efficacy and safety.

There were 4 protocol amendments, three of which occurred after the study had begun. Some changes involved the
randomization and analytic methods where comparison of cells was specified for “exploratory statistics” including a
quadratic equation to perform a response surface analysis.

The study objectives primarily were an evaluation of combination therapy compared
to monotherapy. As stated in the clinical report: - '

Primary objectives: _ . .

. to evaluate whether treatment with Candesartan cilexetil (2,4, 8 or 16 mg) and HCTZ (12.50r25
mg) in combination enhances the antihypertensive effect of monotherapy with each component in patients
with mild to moderate essential hypertension. ’ .

. to investigate whether both components of the combination (Candesartan cilexetil (2, 4, 8 or 16
mg)/HCTZ (12.5 or 25 mg)) contribute to the therapeutic effect in patients with mild to moderate
hypertension. : : ' : ’ '

. to investigate whether the antihypertensive activity of the combination therapy (Candesartan )
cilexetil (2, 4, 8 or 16 mg)/HCTZ (12.5.0r 25 mg) is greater than that of Placebo in patients with mild to
moderate essential hypertension. ' . '

Secondary objectives: :

. to obtain the safety profile of the combination (including adverse events, laboratory findings,
ECQG, etc.). :

. to identify the optimal dose range of the combination.

) The primary analysis was the sitting DBP difference from the end of the washout phase to the individual study end
(last value) for the ITT population. : o e . - :

APPEARS THIS WAY
ON ORIGINAL
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Sample size estimates for the differént cells werc: RO

&&&&&_

Omglmg® | 2mghmg | 4 mgomg $mgOmg | 16 mpMimg

Omg OmmHg 1 mmHg 2 mmHg 4 mmHg 4 mmHg
n=90 =90

30 ne4s ne30
HCTZ 0mg/125mg | 2mg/12.5 ;3 [ 4 mg/12.5 mg 8mg/12.5mg | 16 mp/12 5 mg
125mg | 2mmHg 3 mmHg 4 mmig 6 mmHg 7 mmHg
nads n=30 et $ Y n=30

Omg2Smg | 2mg2Smg | 4 mg/25mg | $emp25mg | 16me2Smg
25 mg 4 nmHg Smmbg 6 mmHg 7 mHg 7 mmig
n=90 ney0 - n=30

Fntlim-,d:ﬁnilimofmmmm - .
Smdﬁn-mwdiﬁaudmmd‘wuphubo
Mhne-wopcxdxmpkdnpadl
'Onglomglhord'mwu‘phcdn' v

For sample size estimation, differences between treatment groups concerning the target

. variable (decrease of diastolic blood pressure) of at least 3 mmHg were to be regarded as
. velevant. A standard deviation of 7 mmHg was to be assumed.

The initial protocol (October 12, 1994) included a 12 mg arm, and sample size projections were:

CANDESARTAN
0 4mg Smg 12 mg 16mg
0 00 Q¢ 03 oL C.16
HCTZ 0 mmHg 1 mmHg 2 mmHg 4 mmHg 4 mmHg
aw9) a=3) w4 ne=9%0 ne30
125 me 10 14 18 12 116
2 mmHg 3 mmHg 4'vaHg 6 mmHg 7 oumHg
o=ds ae3) a=dS De4s . am3) -
25 mg 20 24 28 212 216
4 mmHg S mmHz 6 mmHg 7 maHg 7 mmHg
n=9G n=30 angs ong0 na=3Q

Fig. I: Two factodial irial detign (0 compare combined effects of CANDESARTAN snd HCTZ o
monotherapy. Naming of treatment Sroups, asmumed dilerence of treatment effect €0 placebo;
Pproposed sample size per cell.

One sided tests were used for planning and analysis. ‘

An a priori specification of the order of a familyl_group of testmg was given. If one family was non-significant, no
other family groups were to be tested. , .
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The first family was a comparison of pboled combination means to placebo, pooled Candesartan | monotherapy __
means to the combinations, pooled HCTZ means to the combinations, pooled placebo means to HCTZ pooled
means, pooled placebo means to pooled Candesartan means. ' . )

The next family would involve factorial evaluation of “the most interesting combination” against the components
and placebo. : ' '

Next one combination would be conibared to placebo and each other. A series of these at each combination would
be done. : .

For a combination to be judged effective, it would have to be significantly superior to each monotherapy
component. : S

~ Although no interim analysis was noted, there was an increase in sample size based on greater variability of the
target parameter noted on September 1995. :

A computer generated randomization list was used as prepared by TAKEDA. There was unequal randomization
and a block size of “51”. '

An automated device . was used for the trough blood pressure readings.

APPEARS THIS WAY
O ORIGIRAL
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The study visit schedule was:

Study Period Wash- | Plsccho Runla Treatment Penad
Owt " Period
Period
Week : 1i2131aisjelrisiofiolnln
Dev 0 14 Jaelolsl | o2
= Visit A4 Vi “fvifvalvs vé V7
‘-
Mecdical history x
Inclusion/Exelusion Ix x x
Jeriteria I
[ Concomitant medication | x x x| x|x x ]
|Extensive physical I
exsmination
Bricf phymical . x T x[x]|x x
cxamination X
Blood pressure/ Heant x x ' x| x{x x
rate
Adverze events {x) ) x|z x
Laboratory tests  * x [Es] X x
ECG x % x| x| x X
Distribution of x x x
medication
Drug scoountability . x x
Assessment of
teflicacv/safety

The d'isposition of those who entered the siudy was:

émluu-burtuddul
o= 1309
Ipatierts were screencd twice.
. ware iacludod bn the nalysis oaly
with their sccond entry
Patients screcoed
= (Salety (Rua-ia) papalatiea
o= 1306 . ) .
210 patients were not rendornized
(78 patients duxx 10 discontinustion
Aring the wag ;
Uzﬁmubdmm i
Paticnts rasdomiaed during the placcho run-in
a =109 period)
2 patierus did ot ke study
ication
Patieats trestad
= Safety (Trestmest) peputation
aw 10N
| - 15 putients did mot bave any base-
1 binc 134 / or post<beseline valve
l‘.muey(OnnI)nuhﬁn,
s= 107y
41 paticmis came (rom imvalid
! centens
. o= (033
[ 140 pasicnts had sddics .
I olati myer
Efficacy (PP) peputation
a=gys




The invalid centers which included patients in the treatment period were centers 21, 48, 54, 124, 174 and 177.
Reasons for concern leading to the exclusion of patient data were determined at a blind meeting on March 20, 1996

pressure readings were noted as problems leading to invalidation, )
Another concern was noted re 17 patients with high last DBP (i.e. > 120 mm Hg) readings. These were regarded as
“medically implausible values” and were replaced with a previous value. 4 of these were Placebo patients. 3 were
8/25 patients; 2 were 8/0 patients, .None were 2, 4, or 16 monotherapy patients.

Re safety: a problem-with mmsiﬁﬁ.;élues was found due to the use of tubes containing potassium fluoride which
were changed during the course of the study: .

Pevv  vo sane P4 e e Cir ew aew ..

Baseline characteristics were:

Treament group . Sen . . Age . - -
Jvears)
. ] male (n) &:mleg) matefemale mess {rein o toxx)
0mpoe | syuisszvy | ewmie sesve om: 352 3-89
2ep/0 mp 23001 61.0%) | 1eu 9.0% 136 __s83 07.75 - .
SopPempe - | 3smoseyng | 240 (a1 v 140 510 6.74) :
8 /0 g 333 @o%_| 7631 s om on 43 01.7m) . APPEARS THIS WA
16 mg mg 1706 (12%)__| _19n16¢s2 08 23 2.1 ON OR’G'MAL
OmpN2.s mg 3620 600%) . | 30560 c40.0%) 1.50 5%.4_Qi-15)
2mp/125me | wasGrive | dias s 043 381 _0¢. 70 ’
Amp/12Sog - | 28756 (44.6%) 31736 ($3.4%) 081 349 _(33-15
8 men12.S mg 361 0525%) | 291 (67.5%) 1.10 $37_ Q6.7
16 meNt2 $ o, 2089 (s1.3v) | 1979 (as 1) 1.08 348 00.7
Ome/2s 611123 (9.6%) | 63121 (50.4501 09t | 557 09.70
2mens mg 238016 | 2608 enaxny 046 $61_03.m
4 mens mp 264 (433%) | 354 ¢4 7%) 083 350 (1.74
8 men23 ma 33022 4s.3%_ | €3 (sa.9% o 44 (1.2
16 man2s me 1143 095%) | 2643 (50.5%) 063 319 08

Tretment grocp Deretion of kypenension {yeens] Pretroied patican

. Tcan (enin - ewx) ] %
OmpOmg 28 ©018.1) _ann 3%.1%
2oyl mp 47 _[o-160) 1541 365%
$rgfmg 40 00200) . 2350 [k
$melme 40 .0-29. asns1 M
16 /0 e b3 IR ©0143) %3 36.1%
025 mg 49 £00-300: X% 0.0%
2ro/12.5 ma 46 {00-16.1) 2048 “en
4m/12S me 43 06200) 25786 446% ‘
B2 S me 1.6 0-15; 2651 Q6%
16 /125 mg 43 — 010 um 2%
OmanSmg . .0-20.00 ann 8%
22 mp 42 £0.0-350) 18 36.8%
4 me 38 00200) 25664 . 39.1%
[8me2S mp 36 0020 - win IR

16ma2s mg 48 0.0-35.07 A 1) e
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The primary efficacy data as given was:

| . . II l-. -". . l. '.‘ l I
Treaunent group [ i i . ’}!‘LH‘L"-“‘
Baseline (BL) lnw!wa.V) Absohste dillcrence
mesn"tsd moan"tgd I
median min - max - medien min - max * | madien pin e max
“m
0 g g 119 1020 ¢ 60 ‘|ss0e105 40£10.4
201 _88.12s 98 N1y 4 M.+
2mglmg -~ -41 11008 &S50 - = [9394n0 - €92117
20189110 n7_61-11t S .42
{mglmg 60 11006¢6.4 9534101 S3ell2
10 _73-184 . ... J96 0.2 25 32428 .
jo£2. 32-928 - |
S$meOmg 11 |10142 50 93=108 422107
101_86-118 S .13 2 .4
16mgmg 36 |100825s7 0Lx114 1004108
100 85.112 515 68- 114 21l 40.410
Omg/125mg 60 [101.0252 - |sseaos S5e9)
100.5 88 . 118 7 1.8 S__25-+18
2mg/12.5mg 45 (1025444 9%6.5¢13.4 602121
103_93.109 M Nan ST 35.42
4mg/12.5mg 56 (101038 91e82 99283
108 93.112 he 9 _ M-t M 26-411
8me/12.5mg 61 {1023¢35,) 916298 -10.74 103
103 94119 21 69-11s8 -1 39.419
16mg/i2smg | 39 f1001462 852e80 1304110
100 95.327 85 70.106 <16 _49.43
0 eng/25 mg 123 1017252 4.3 8100 242104
. 101 _83.119 94 66-11) 1 _42.428
2wgSmg 38 |1010es2 93.8£121 24123
i 101 _85-113 92 66-130 2 32.434
4 meS g 64 1012249 94.1a105 RATYY)
100 _87.112 92 1118 T Mesn
8mg2Smg 122 {10054 5. 9022121 1024124
100 _86-116 395 $3.1 212 a8.433
16 mg/2S mg 43 {1010¢59 880491 129491
101 86 1ts 27 73.114 16 -31.46
* mean from madien values
Placebo adjusted least Square means resuvlts were:
) Cn‘ndcsuunu!mlil
—Candesarun cilexe
Omp | 2me | —smz__ | 8me | 16mp
Omg - 1.55 2,07 45 6.66
HCTZ 12.8 mg 2.01 1.76 6.5 5.58 12.93
. 28mp - 3.58 3.74 3.52 1.06 949




ta—

Results for change in SiDBP were: - .

S Candessrian cilexetd

Omg 2mp | 4; f—-'ﬂ 16 mp
4 69 s3_ | .83 10
Omg 39 s 1 6 8.1 1.8

- a3 i3 | ey 83 | na
55 N3 99 10.7 17

HCTZ - |125mg 65 16 1 a6 | Thee Y way e e
56 _65 15 0.5 13.4
74 72 7. _ 132 129
25mg 64 15 s 104 ' 14
. 6! | 78 . " ] 8.7: N 10.7 ' . u..'r -

First kne: observed values .
Smﬂhm:u&mmtndadnmm&l ’
Third Lme: estimates under the lincar model T -

Response and normalization results were provided:

Treatment Group Response Normulization
0 mp/ me : 367119 30.3% 2119 193%
2 mg/0 me 1741 41.5% 141 220%
$ingdm . 23450 383% 15%0 25.0%
$mpOmp - &3 42.3% son3 3182%
16 M/ mg 2506 69.4% 2176 s83%
Omp12.Smp 2260 36.7% 2460 36.7% .-
2me/12'S ma L 1ens 40.0% tans 28.9%
$mp/12S mp : 33556 58.9% 24156 £29%
Emp2s ma 3481 $5T% 28561 439%
16 ma/12.5mp 33139 846v. 30539 76 9%
0.me”s ma 521123 23 40123 32.5%
|2 m/2s mg 188 Q4% - 1308 342%
4mpns mg 31464 48.4% 22654 344%
8 mg/25 mg 760122 62.3% 61122 $0.0%
16 /25 mg s 69 0% 28143 65.1%




Additional data re orthostatic change and systolic blood pressure were:

Treatroent .DPB © JDPBafter2 Sitting SBP SBP SBP after 2
Group tmmediately win. of standing g immediately min. of
meantgd meantgd meanded mesntsd meanesd
{min - max) (enin - max) ‘min - max) (min - max) min - max)
OmgOmg 2598 31123 _[46£169 -2.8:!8.0' 292163
a4 (-36 - 420) {-36 - +33) (46 - +56) (50 - 439} (43 - +52)
2mgf mg 74123 742115 962236 254267 624252
(-36.- +24) J(-34.415) e 1(:57 . 43 (62 - +60) . (61 - 45
4 mgO mg $3%116- 364113 194158 814216 35+ 190
(:35 - +10) (-36 - «I7) (44 - 425) {62 - 439 (-59 - 435)
8mgmg 732143 A7+13.4 “ilas9.1 119195 -100£220
{66 - 435) ° (48 - +38) (-58 - +42) (65 - +3%) (67 - +84)
lomgPemg (1162118 1104129 ~126417.0 1854230  la38el92
(-36 - +20) (-35 - +I8) {-52 - +18) (-18 . 421) 1-S5 - +31y
Omp/12.5 mg |-4.0+108 282109 25134 $8%182 762172
(-29 - +31) (-25 - 437 (-36 - +47) (-39 .+5]) 138 - 471y
2mg/12.8 mg |-$92139 $6%11.0 ~1212188 232178 .].922169
(-35 - ) (-27 - 430) (53 - +36) (42 - 42 (66-427)
dmg/125mp |76+ 108 11208 -194¢ 146 §794 172 -180¢ 174
(-] - 28 (-36 - +22) {-58 - +20) (67 - 427 (-70 - 421)
8§ mp/12.$ mg [-94413) 96%12) -20.6 ¢ 20.2 -20.7¢204 -2b.6 +21.0
(41 .+30) (34 - +29) (-T7-+14) (96 - +15) 117 .420)
16 my/125mg {-11.5% 134 1254169 -23.0+178 215234 23.7£179
(-37 - +19) {-37-46]) (61 -+13) {63 - 435) (69 -+20)
O0mgRSmg {-57+120 S9£11.8 1032156 914206 L4189
(41 -427) (44 - +22) (42 - +38) (-56 - +€7) {-63 - +55)
1mg25 mg 364 14.1 60z 14.7 -13.1%178 . -106%£155 121198
: {32 - 439 (43 - 46) (-50 - +21) (43 - 428) (A1 -+50)
4 mg/25 mg $.0x)4.1 612116 =129 198 -134223) L1217
(-34 - +39) (<40 - +3)) (68 - +46) (-102. +50° {<60 - +96)
BlnngSug -104x138 90+ 137 1564193 1624217 -164223¢
. (-59 - 427 (4] .+4]) (-78 - 49) (<66 - +53) (-95 - 482
lea/ZJlng 138133 “103%)14 215+ 164 -20.7£17.9 2192229
_1(A47-+16) “{(-28 . +29) (6] - +14) (56 - +34) {-119.418)
Safety

— ey s e

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

Candesanan eilexetil
K mg 2mp 4 me -8 me i6 mp
Om 11 a_ | e 1 a
HCTZ 12.S mp 61 47 59 - 6 3]
2§m 128 39 66 127 -45

S ———  V————— .
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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

Omp .- 02 93 15 3
HCTZ  -|12smp o” ) 5.1 3
”&—-H.ésma—* 13 i}

Candesartan cilexetil developed severe CHF after 28 days on treatment. '
Another patient (S3548) on 8 mg of Candesartan cilexetil had a “mild non-transmural myocardial infarction”.

i’ Y ]
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An overall listing of adverse events_.‘u}here there was an incidence in at léast one group of > 1.0% was provided as
follows: ' . -

Placcbo Candessrtan HCTZ anly Cambsination -
p=1 a=2 ne= 189 » =490
AUAEs | Anrib | ADAEs | Anrib. | ADAE: | Amid | AAE: | A,
AEs AEs AEs AEs
Bodv s & wholc
Influenza-tke sl - lsam] - prasa|rose]| rosofieng
Oodema per 20.mizaswisonalaongl’ o Jiene] . )
Fat . Lol ipaglsannls ol soan [1pa )
Centra! and pery ! pervous svstern disorders .
-{b; 3l - Jsanalsamalraals o] icong 2004%)]
Hesdache soombioswleesolaoanfagivalzamal 1 M :
Parsesthesia - - dowelioaa] . . . . . ) .
Gastrointestinal disorders ) ; & .
Nawses 1) . {soomlaomaf . 1 . L3g oo Jemnn $
Hem rate end rvthm disorders ‘? ;
Tachveardia 1asmgswiromhoamiieswl . {saeae Jacom) '
Liver and bilizrv svrtern disorders - f{?q R
Bilirubtneemnia 1 (0.8% - 1004%)§ 1 0.4% 2411911 ¢0.5% ] 1028 - &}”ﬂ
GermeIOT : X b e
increased 10800} - Denalieaglranelonel soeon lioag . 5
SGPT incrensed * - = liesalioaalagmel sl oo |1 ong) ) Ué.’:"’:gb
Metabolism end exsririona! disorders . & 94;?
i .  Jasohioaalinngl . | 10w - Q @
Hyporclolestorol- |2 ¢1.5%) |1 0oy [ s |1 0o |105g] - 102%) |1 02%) @
e} .
Hpovighowid- |203%| . [20m0] - [103%] 1050 100 |1 02%)
aernIs
CX increased 2030) - hiesohiesabiaselaaml snoo 1o
Hhperanicsemis . = Liooal - baswlryasol 10 [0
Hvpolataemia - temmlioa]ipinliaig] 3o |20
disarder NOS . -1 roasgtzame] . biowa] .
Musculo-tkelets] svsiem drrorders
Beck pain 2051 _lspvalipawlsaeal - [saow 20.0)]
idcus i S - lsn - 13 .
Plasco Candestriaa HCTZ anly Combination
Ciloml ely :
s=1)} a® 287 a=i89 LY
um]m MA&TM um] Amib | AUAEs | Acri
AEs AEs AEs AEs
Prvchiatrie disarders
Slocp disorder »Itgg.nql|g.m|sg.|m|tgmlltgms| 105w | 20 e56) Iagosq
Bronchitis saywl - biawe] - laga|jos! saom | .
 Coughmg__ . - lagealiooclagin 306%) 19 (06%)
ity . Y - J2q.4 - _1mew; 4%
Infection vire! . R I N 1YY P N
Skin and &; disorders o
Ragh ervibernatous - - - - J210.1% . -
ing imcreased | . S AY. Y7 B O AT
Urinary svpem disarders -
MPNinvesed 25w f1@ee] . - Liosol - 1saon 1)
Urinary tract -} - pamwm] - jsasw] - e 200
e .
Vision diserders
Copmoives 1. T - T T Thamel.. 1 . 1 -
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‘Laboratory Findings

Graphic displays of shifts from normal baselixie to high final

Selected liver and renal chemistry displays were gi

value for each treatment group were provided.
ven as follows: .

GOT (normal to high)

Porcent
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The change in triglycerides was nurﬂe;iééiiy.g-iréé.te} for- tBeZS mgHC‘I‘Z combmatlons than for the 125mg HCTZ S

combinations. _
Numerous numerical differences were present for basophilia, eosinophilia, and glucose, but without pattern.
ECG interval changes were infrequent and small. : .

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

APPEARS THIS WAY
O ORIGINAL
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37
POOLED STUDIES

Since there were no saciorially designed studies to evaluate dose response of the CC/HCTZ combination at doses of
16/12.5 and 32/12.5 mg (the strengths requested by the sponsor), we pooled the available placebo controlled,
parallel, factorially designed studies to explore dose response of the various combination strengths.

The data Qging analyzed consists of the pooled data of five stﬁdies AM124, AM153, EC403, EC408, and SH-AHK-
0004, for the Intent to Treat Patients, as they were identified in the demographic data set of each study; we will refer
to this data set as the “Pooled-Data”. The Pooled-Data set was constructed by using the SAS data sets electronically

- submitted to the FDA, by the sponsor, in a Compact Disk (CD) floppy. In the process, for each study the three SAS

data sets Demographic (DEMOG.SD2), Treatment (TREAT.SD2), and Efficacy (EFFIC.SD2) were merged to
generate the needed data set of that study. Then, the generated data of the five studies were pooled to create the
Pooled-Data. Table 1 presents the number of patients by Treatment-by-Study cross tabulation. '

Table 1. Number of Patients by Treatment-by-Study Cross Tabulation

Study Treatment

_ Total

Treatment AMI24 | AMI53 | EC403 | EC408 | SH-AHK-0004] =~ (0)
(n) (n) (n) (n) (n)

Placebo ] 78 63 118 163 93 515
HCTZ 6.25 mg - - -— - 89 89
HCTZ 12.5 mg 73 70 59 172 374
HCTZ 25 mg 81 124 205
CC2mg - — | a1 - 41
CC4mg - - 61 95 156
CC8mg 137 . 131 — — 353
CC 16 mg 76 35 165 — 276
CC 32 mg e 7 — 72
CC 2/HCTZ 12.5 mg — 45 a5
CC 2/HCTZ 25 mg — 38 — 38
CC 4/HCTZ 6.25 mg — — — 91 9]
CC 4/HCTZ 12.5 mg — — 56 — 56
CC4/HCTZ 25 mg 64 64
CC 8/HCTZ 12.5 mg 157 | — 61 218
CC 8/HCTZ 25 mg — —- 122 122
CC 16/HCTZ 12.5 mg — 39 165 — 204
CC 16/HCTZ 25 mg —_ a3 — 23

CC 32/HCTZ 12.5 mg — 63 — — 63 -

Study Total . 602 63 1037 665 368 2940

As Table 1 shows, the Pooled-Data contains the information on demographic, treatment, and trough blood pressure
data (baseline, endpoint or LOCF) from a total of 2940 patients. These data were analyzed for the trough reduction
from baseline (reduction= -1x[postbaseline-baseline]) in sitting diastolic (D_SiDBP), sitting systolic (D_SiSBP),
standing diastolic (D_StDBP), standing systolic (D_StSBP) blood pressures.

Due to the missing values, the number of patients analyzed were different from those reported in Table 1 and also

different for one type of blood pressure to another. The number of patients analyzed are 2930 for the sitting and
2921 for the standing blood pressures instead of 2940 as reported in Table 1.
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3.7.1 DESCRIPTIVE STATISTICS

The following tables present some des

standing, diastolic and systolic blood pressures.

Reduction from Baseline

The means and samp
D_StDBP, and D_StS

Table 2: Mean + SD a_n"d the Sample Size (n) for D_SiDBP (in mmH gy T

le sizes.for.the reduction from baseline in various blood pressures

criptive feature (mean

BP) are presented in Tables 2 — 5.

L I

and sample sizes) of the data with respect to sitting,

-

"(D_SiDBP, D_SiSBP, -

. Candesartan (mg)
0 2 4 8 16 32
0 (514) @1 (156) - (268) 276) - - (72)
540%9.19 | 681+1140 | 736+ 932 | 79541030 | 10.41+8.56 10.85 £ 9.85
6.25 (89) ) (90) 0) 0) ©)
HCTZ 525+£831 | - 12.85 + 8.78 - —-— -
(mg) 12.5 (373) 45) (55) 17) (203) 62)
7.43 +7.43 4.04+£17.1 9.55+8.18 11424921 | 12.95+8.12 | 1432+ 8.94 .
25.0 (203). - (38) (63) - (122) ) _+ (0
7.72£7.72 | 7.70+12.40 | 6.59 + 10.20 10.11 £+ 12:50 | 12.54+8.82 —
Table 3: Mean + SD and the Sample Size (n) for D_SiSBP (in mmHg)
) Candesartan (mg)
0 2 4 8 16 32
0 (514) @41 (156) (268) (276) (72) .
HCTZ 5.62+15.00 | 9.01+23.8 8.56 £ 14.0 967+16.7 | 1541+ 157 | 929+ 13.6 -
(mg) 6.25 (89) ) (%0) (V) (V) ©
4.09 + 14.50 — 14.01  14.50 — - —
12.5 B73) T TT@s T (55) (217) (203) 62 |
9.91+15.10 | 12.90+19.80 | 19.10 + 14.20 17.70 £ 17.90 | 18.00+ 15.70 | 21.20 + 14.60
25.0 (203) -(38) (63) (122) o 43 - {0)
11.00+15.80 | 12.80 +16.90 | 10.70 + 19.90 16.20 £ 19.80 | 21.00 + 16.20 —_
Table 4: Mean + SD and the Sample Size (n) for D_StDBP (in mmHg)
Candesartan (mg) _ _
0 "2 4 8 16 32
0 512) - @1 (156) } (266) , 276) (72) .
4224948 | 7.16+11.40 | 5.88+9.9] 727+11.10 | 10204929 | 9.88+9.56
6.25 - (89} ()N 89 ©) ©) : )
HCTZ 2.72 £ 10.00 —_— 9.17£9.67 . — —_ —_—
ﬁ(mg) 12.5 (371 45) () (217) (203) (62)
6.57 £ 8.95 5.08+142 725 +9.59 10.40+9.95 | 11.40+9.30 | 14.10+8.40
25.0 " (202) (38) (63) (122) o (43) A )
6.41+10.50 | 4.80+13.50 | 6.13+12.70 | 9.68 + 12.10 | 12.00 £ 10.50 —
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Table 5: Mean + SD and the Sample Size (n) for D_StSBP (in mmHg)

Candesartan (mg)
0o . 2 4 8 16 32
0 (512) ©(41) (156) (266) - (276) (72)
4.66+16.00 | 3.45+2500 | 843+ 17.00 | 9.88+17.50 | 15.70 + 17.20 9.92 +13.60
=T @ (O O ® I o
HCTZ 5.09+18.10 =" "T13.00418.10 — o -
(mg) 12.5 (371) 45) (54) 217 (203). (62)
] 896+14.80 | 1190+ 19.90 { 1730 + 16.00°7 17:40 + 17.40 17:40+ 16.90 '20.60% 14.30°}
25.0 (202) " (38) 63) (122) - (43) )
9.84+16.60 | 11.30+15.70 | 1 130 +21.30 | 16.30 +20.90 | 20.80 + 18.70 -

Orthostatic Change .. 2 L e e - o

To evaluate the changes from sitting to standing positions in systolic blood pressurés of the various drugs and doses.
The mean difference of SiSBP and StSBP (OH = SiSBP - StSBP) was determined for each subject and then the
mean was calculated by averaging'the differences over the patients. ’ .

Table 6: Mean + SD and the Sample Size (n) for OR = SiSBP — StSBP (in mmHg)

- Candesartan (mg) :
0 . 2 4 8 . 16 32
0 (513) 41) (156) (266) (276) (72)
0.53 + 8.45 -1.1+8.98 9.98 +11.10 127+8.65 | 037+7.56 0.23 +6.38
. 6.25 89 . (U (90) © ) ©
HCTZ 0.93 £ 10.20 — -0.40 £ 10.00 —_ — : -~
(mg) 12.5 (373) 45) (54) (218) (204 (63)
: -0.18+847 | 1.87+11.00 | 0.79+8.69 1.03£7.73 | 091+7.96 | 0.59+7.64
25.0 - (202) (38) ©3) [ (@22 43) ©)
0.22 +9.87 1.52 +8.15 1454+13.00 | 1.97+11.60 | 455+ 9.09 T dee T

From Table 6, the only noticeable change from si&ing to standmg systolic blood pressure is 4.55 mmHg, which is
for the combination therapy of Candesartan 16/HCTZ 25 mg.

'

3.7.2 BETWEEN TREATMENT COMPARISONS !

- interest consist of placebo, HCTZ 12.5, HCTZ 25, CC 4, CC 8, CC 16, CC 32 mg mono-therapies and their
CC/HCTZ combiaations therapies. The statistical methodology was one-way ANOVA, using D_SiDBP and
D_SiSBP as the response and the treatment as the effect (factor). The « . "SAS was used for the
analysis and in addition the option LSMEAN/PDIFF was used to generate the Tables 8 and 10, which present the P-
values for treatment pairs compared. In Tables 8 and 10 for the cells that the pairwise comparisons produced
statistically significant difference (P-Value < 0.05) we used symbol “€" to indicate that the significance is in favor-
of the row treatment and the symbol “4\” was used to indicate that significance is in favor of the column treatment.
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Table 7: Sample Size, Mean and Standard Deviation of D_SiDBP for the Pooled Data

CCO/ [ CCOo/ | CC4/ | CC8/ | CC 16/ CC32/[ CC4/ | CC8 [CCle/ ] CC 32/1 CC4/ | CCs8/ | CC 16/
Placebo | HCTZ | HCTZ | HCTZ HCTZ | HCTZ | HCTZ | HCTZ HCTZ | HCTZ | HCTZ | HCTZ HCTZ | HCTZ
12.5 25 0 0 0 0 12.5 12.5 12.5 12.5 25 25 25
N 514 | 373 203 156 268 276 | 72 55 217 203 62 63 122 43
MEAN ' 5.41 743 | 7.72 7.36 7.95 | 1041 | 10.85 | 9.55 1142 | 12,95 | 14.32 | 659 10.12 | 12.54
SD 9.19 8.63 9.64 9.32 | 10.29 | 856 9.87 8.18 9.21 8.13 8.94 [ 10.15 | 1 247 | 8.82

Table 8: P-Values Resulting from the Pairwise Compansons Among the Treatment with Respect to D_SiDBP, for the Pooled Data

 Treatment- Flacebo [ cCor T oco CC4/ | 'CC8/ [CC16/ [ CC32/ | CC4/ | CC3/ ccas/ cC3 CC4/ [ ccsr T ccier].

i N HCTZ | HCTZ | HCTZ | ‘HCT | HCTZ | HCTZ | HeTz HCTZ | HCTZ | HCTZ ( HCTZ | HeTZ | Herz

' 12.5 25 0 ' Z0 0 0 12.5 125 | 125 | 125 | 25 25 25 [

-|Ptacebo 400014 £40.0028 | 40.0218 | 40.0003 | $0.0001 | £0.0001 40.0017 | 40.0001 | £0.0001 | £0.0001 | 0.3400 | 40,0001 £0.0001 |-~

CC O/HCTZ 12.5 | ¢-0.0014 0.7205 | 0.9392 | 0.4852 {40.0001]40.0044] 0.1152 AN0.0001 | 0.0001 | 40.0001 | 0.5103 A0.0058 | 0.0007]

CC O/HCTZ 25 |0.0028] 0.7205 0.7178 | 0.7908 | 40.0018|40.0144| 0.1965 | 40,0001 #40.0001 | 0.0001 | 0.4019 | 0:0251 | 40.0021 |
CC4/HCTZ0 [0.0218] 0.9392 | 0.7178 0.5305 | $0.0011 ) $0.0087| 0.1343 [0.0001 | 40.0001 A0.0001 | 0.5809 | 40.0146 | 470.0013

CC8/MHCTZ0 [40.0003| 0.4852 [ 0.7908 | 0.5305 A40.0021 | £0.0191| 0.2462 | 40.0001 | 40.0001 | 40,0001 | 0.2985 £0.0337 | £0.0027]"

CC16HCTZ 0 |4-0.0001 | 4-0.0001 | €-0.0018 | 4~0.0011 | €-0.0021 0.7200 | 0.5333 | 0.2341 [40.0032|40.0029 +0.0034) 0.7713 | 0.1630 |
CC 32/HCTZ 0 | 4-0.0001 | ¢-0.0044 | €-0.0144 | ¢-0.0087 | ¢-0.0191 0.7200 04363 | 0.6563 | 0.1004 | 70.0318 [4-0.0082 0.5949 | 03465
CC4HCTZ 12.5{40.0017| 0.1152 | 0.1965 | 0.1343 | 0.2462 10.5333 | 0.4363 0.1854 | 10.0165 [ 40.0058 0.0857 | 0.7100 | 0.1152
CC 8/HCTZ 12.5 | ¢-0.0001 | 0.0001 | =0.0001 40.0001]4-0.0001| 0.2341 | 0.6563 | 0.1854 0.0914 | 40.0305 | +-0.0003 | 0.2175 0.4694
CC 16/HCTZ12.5] ¢-0.0001 | 4-0.0001 | ¢-0.0001 [ ¢-0.0001 | +-0.0001 | 0.0032] 0.1004 «0.0165| 0.0914 0.3119 |40.0001 | 40.0079] 0.7927
CC 32HCTZ12.5] ¢-0.0001 | €0.0001 | ¢-0.0001 | ¢-0.0001 [ ¢-0.0001 | 0.0029 0.0318| ¢-0.0058| ¢-0.0305] 03119 €0.0001 | 40.0038 [ 0.3362
CC4HCTZ25 | 0.3400 | 0.5103 | 0.4019 | 0.5809 | 0.2985 #40.0034| 00082 0.0857 | £0.0003 | 40.000] | Mo.0001 A0.0150 | \0.0013
CC 8/HCTZ 25 |¢-0.0001)4<0.0058 | 0.0251] ¢-0.0146 | ¢-0.0337] 0.7713 | 0.5949 0.7100 | 02175 | ¢-0.0079|4-0.003§ | ¢-0.0150 0.1422

CC 16/HCTZ 25 |4-0.0001 | ¢-0.0007 | ¢-0.0021 [ +-0.0013 +0.0027| 0.1630 | 0.3469 | 0.1152 | 0.4694 0.7927 | 0.3362 [[4-0.0013] 0.1422

Generated from a one-way ANOVA thh treatment as th factor, using Proc GLM and the optlon LbMBAN/PDIFF of SAS. _ :
: .'
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Table 9: Sample Size, Mean and Standard Deviation of D_SiSBP for the Pooled Data -

Placebo

cco/

HCTZ [HCTZ 25

12.5

cco/

HCTZ 0

CC4/

CC 8/

HCTZ 0 |HCTZ 0

CC 16/

HCTZ 0

CC3y

CC«
HCTZ
12.5

CcCs/
HCTZ
12.5

CC 16/
HCTZ
12.5

CC 3%
HCTZ
12.5

CC4
HCTZ
25

CCyg/
HCTZ 25

CC 16/
HCTZ?25

N

514

373

203

156

268

276

72

55

217

203

62

63

122

43

MEAN

5.62

9.91

10.95

8.56

9.67

15.36

9.29

19.09

17.66

- 18.03

21.19 -

10.71

16.25

21.09

SD .

15.04

15.12

15.78

.14

16.74

15.74

13.65

14.23

17.87

15.7

14.58

19.95

19.78

16.25

Table 10: P-Values Resulting from the Pairwise Comparisons Among the Treatment with Respect to D_SiSBP, for the Pooled Data

Treatment

. ﬁPTaéebo '

Ccco/
HCTZ
125

CCo/
HCTZ
25

CC4/
HCTZ
0

CC 8/
HCTZ
0

CC 16/
HCTZ
0

'CC32

HCTZ
0

CC4/
HCTZ
12.5

ccs/
HCTZ
12.5:

CC 16/
HCTZ
12.5

CC 32/
HCTZ
12.5

CC4
HCTZ
25

ccg
HCTz
25

CC 16/
dCtzZ
25

Placebo .

CCO/MHCTZ 12.5

€0.0001

CCOMCTZ 25

€0.0001.

40.0001

AN0.0001

40.0438

4\0.0008 [ £0.0001

0.0676 | 40.0001

A\0.0001

A:0.0001 | £0.0001

40.0170

A0.0001

4\0.0001

0.4522

CC4/HCTZ 0

¢0.0438 |

0.3766

0.4522

0.3766

0.8493 | 4\0.0001

0.7639 [ 40.0001

4\0.0001

£0.0001 | £0.0001

0.7131 |A0.0001

4\0.0001

0.1593

CC8MHCTZ O

+0.0008

0.8493

0.3853

0.1593

0.3853 | 40.0028

0.4473 | 40.0008

40.0001 | £0.0001

40.0001

0.9145 | 40.0038

40.0002

0.4927

CC 16/HCTZ 0

+0.0001

40.0001

+0.0028

€0.0001

0.4927 | 40.0001

0.7487 [4\0.0001

4\0.0001

40.0001

40.0001

0.3680 {A\0.0001-

40.0001

40.0001

CC32/HCTZ 0

0.0676

0.7639

0.4473

0.7487

0.8598

40.0001

0.8598 | 4\0.0001

40.0001

40.0001

40.0001] ,

0.6409 | 4£0.0002

40.0001

€0.0040

10.0040

CC4/HCTZ 125

+0.0001

40.0001

0.0008

40.0001

€0.0001

0.1130

0.1113

0.0698 |40.0093

+0.0366

0.6092

40.0283

A0.0006

0.1130 | €0.0006

‘|ccsmeTz 125

€0.0001

4-0.0001

40.0001

40,0001

4-0.0001

0.1113 |¢=0.0001

4\0.0001 | A\0.0001

40.0001

0.6069 | 40,0034

40.0001

0.5531

CC 16/HCTZ 2.5

40,0001

€0.0001

+0.0001

40.0001

€0.0001

0.0698 |4=0.0001

0.6624

0.5531

0.6624

0.4764 |€0.0044

0.2718

1 0.5372

0.8125

CC 32/HCTZ12:5

+0.0001

€0.0001

+0.0001

40.0001

€¢0.0001 | ¢0.0093

¢0.0001

0.4764

0.1242

0.8125

0.1242 |€0.0023

0.4319

0.1975

0.1718

CC4/HCTZ 25

€0.0170

0.7131,

0.9145

0.3680

0.6409 | A\0.0366

0.6069 | 4\0.0044

40.0023

A0.0015

0.1718 |4=0.0015

0.3278

0.2528

+0.0002
40.0002

CC 8/HCTZ 25

4-0.0001

+0.0001

+0.0038

+0.0001

40.0002

0.6092 |4-0.0034

0.2718

0.4319 -

0.3278 | A\0.0467

+0.0467

0.9746

\0.0252
€0.0252

CC 16/HCTZ 25

+0.0001

+0.0001

+0.0002

+0.0001

40.0001 | ¢0.0283

40.0001

0.5372

0.1975

0.2528

0.9746

+0.0010

0.0865

Generated from a one-way ANOVA with treatment as the factor, u

\

sing Proc GLM and the option LSMEAN/PDIFF of SAS,

40.0010
0.0865
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partic‘ular interest.
Comparison of CC R/HCTZ 12.5 wnth placebo and its individual components resulted in:

-CC8/MHCTZ 125 vs. Placcbo ' (11.42 vs. 5.41 mmHg), P-Value 0. 0001 in favor of CC 8/HCTZ 12 .5,
-CC8MHCTZ 125 vs. CC 8/HCTZ 0; (1142 v5.7.95 mmHg), P-Value=0, 0001 in favor of CC 8/HCTZ 12.5,
-CCB8/HCIZ 12.5 vs. CC OIHCIZIZ.S (1142 vs. 7,43 mmHg). -P-Value =0.0001, in favor.of CC B/HCTZ 125.

Thus, CC 8/HCTZ 12.5 combination is superior to placebo as well as to both of its individual componenits.

Comparison of CC 8/HCTZ 25 with placebo and its individual components resulted in:

- CC 8/HCTZ 25 vs. Placebo; . (10.12. vs..5.41. mmHg), P-Value =0.0001, .in favor.of CC $/HCTZ 25
- CC 8/HCTZ 25 vs. CC 8/HCTZ 0; (10.12-vs.7.95 mmHg), P-Value=0, 0337 m favor of CC.8/HCTZ 25,
- CC8/HCTZ 25 vs. CC O/HCTZ 25; (10 12 vs.7.72 mmHg), P-Value =0, 0251, in favor of CC 8/HCTZ 25.

Thus, the CC 8/HCTZ 25 combination is superior to placebo as well as to both of its individual components

Comparison of CC 16/HCTZ 12.5 with placebo and its individual components resulted in:

-CC16/HCTZ 12.5 vs. Placebo; (12.54 vs. 541 mmHg), P-Value = 0.0001, in favor of CC 16/HCTZ 12.5,
-CCI6HCTZ 125 vs. CCI6MCTZ 0; (1254 vs. 10.41 mmHg), P-Value = 0.0032, in favor of CC 16/HCTZ
125, '

- CC 16/HCTZ 12.5 vs. CC O/HCTZI2.5; (12.54 vs. 7.43 mmHg), P-Value = 0.0001, in favor of CC 16/HCTZ
12.5.

Thus, the CC 16/HCTZ 12.5 combination is superior to placebo as we:ll as to both of its individual components.
Comparison of CC 16/HCTZ 25 with placebo and its individual components resulted in:

- CC 16'HCTZ 25 vs. Placebo; (1295 vs. 541 mmHg), P-Value =0.0001, in favor of CC 16/HCTZ 12.5,
-CC 16/HCTZ 25 vs. CC 16/HCTZ 0, (1295 vs. 10.41 mmHg), P-Value=10.1630, no significant difference ,
- CC 16/HCTZ 25 vs. CCO/HCTZ 25; (1295 vs.' 7.72 mmHg), P-Value = 0.0021, in favor of CC 16/HCTZ 12.5.-

Thus, the CC 16/HCTZ 25 combination is superior to placebo but only is superior to CC 0/HCTZ 25 but not to HC
16/HCTZ 0. ' : ’

Companson of CC 32/HCTZ 12.5 with placebo and its individual componems resulted in:

/

-CC32HCTZ 12.5 vs. Placebo, (14.32 vs. 5.41 mmHg), P-Value=0.0001, in favor of CC 32/HCTZ 12.5,
- CC32/HCTZ 12.5 vs. CC32/HCTZ 0; (1432 vs. 10.85 mmHg), P-Value = 0. 0318, in favor of CC 32/HCTZ 12.5,
- CC 32/HCTZ 12.5 vs. CC O/HCTZ 12.5; (1432 vs. 7.72 mmHg) P-Value = 0.0001, in favor of CC 32/HCTZ
12.5.
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Thus, the CC 32/HCTZ 12.5 combination is superior to hlac‘ebo’ as well as t6 both of its individual components.

To following three comparisons investigate the effect of going from low CC doses to higher CC doses if they are
added to 12.5 mg of HCTZ.

-CC 16/HCTZ 12.5 vs. CC 8/HCTZ 12.5; (12.95 vs. 11.42 mmHg), P-Value =0.0914, no significant difference,

-CC 32/HCT Z 12.5 vs. CC 8/HCTZ 12.5; ‘ (1432 vs. 11.42 mmHg), P-Value = 0.0305, in favor of CC 32/HCTZ
12.5,

- CC32/HCTZ 12.5 vs.CC 16 HCTZ 12.5; (14.32 vs. 12.95 mmHg), P-Value =0.3119, no significant difference,

The above three comparisons indicate that for the 8, 16, and 32 mg CC doses in combination with 12.5 mg of
HCTZ, no significant increase in D_SiDBP from 8 mg CC to 16 mg CC and also from 16 mg CC to 32 mg CC was
found. However, there is significant increase in D_SiDBP by going from the 8 mg CC to the 32 mg CC
combination. '

To following two comparisons investigate the effect of going from 12.5 mg HCTZ to 25 mg HCTZ dose for the CC
doses of 8 and 16 mg. :

-CC8/HCTZ25 vs.CC8MHCTZ12.5; (10.12vs.11.42 mmHg), P-Value =0.2175, no significant difference,
- CC 16/HCTZ 25 vs. CC 16/HCTZ 12.5; (12.54 vs. 12.95 mmHg), P-Value =0.7927, no significant difference,

The above two comparisons indicate that for the 8, 16 mg CC doses in combination with HCTZ, there would be no
significant difference with respect to D_SiDBP by increasing the HCTZ from 12.5 mg to 25 mg.

3.7.3 RESPONSE SURFACE ANALYSIS

To further evaluate antihypertensive dose response of the various combination strengths, response surface analyses
were conducted to further investigate the antihypertensive dose response relationship of the Candesartan/HCTZ
therapy. The analysis consists of fitting quadratic regression models to the trough values of reductions from
baseline in sitting diastolic (D_SiDBP), sitting systolic (D_SiSBP), standing diastolic (D_StDBP) and standing
systolic (D_StSBP) blood pressurcs. The analysis used the Pooled-Data for the ITT patients.

Mathematical Model:

The mathematical equation for the fitted model is:

Model (1): R;= a + B*CC +3*HCTZ + 6*CC* + A*HCTZ? + p*CC*HCTZ + €,

where:
CC = Magnitude of the Candesartan dosage (0"'t;r1g to 32 mg),
HCTZ = Magnitude of the HCTZ dosage (0 mg to 25 mg),

R; = Response of i* paticnts on CC/HCTZ combination (CC: 0 to 32 mg, HCTZ: 0 to 25 mg).
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Response = D_SiDBP, D_SiSBP, D_StDBP or i)_:StSBP, depending on the analysis.

€; = Error term due to model specifications contributed by the response of i patients on CC/HCTZ.
Goodness of Fit:

For fitting the quadratic surface, the procedure “Response Surface Regression” of SAS (PROC RSREG) version
6.12 for Windows was used. Technically, the procedure is Just a multivariate regression analysis. The option
“LACKFIT” was selected to test the goodness of fit (or in another terminology “lack of fit”), namely the null and
alternative hypotheses: :

(Testa): Ho: Model is Quadratic vs. Ha: Model is not Quadratic .
A summary of the PROC RSREG output will be presented. This summary consists of the parameters’ point
estimates, standard error of the estimates, the P-Value of the “Lack of Fit” test and the P-Values of the tests of null
and alternative hypothesis on the coefficients (parameters) of the quadratic surface:

(Testb):  Ho: Coefficient=0 vs. Ha: Coefficient # 0.

Fitting Results:

The results of fitting model (1) to the data of D_SiDBP, D_SiSBP, D" StDBP and D_StSBP are presented below.

Results on D_SiDBP:
The following table gives the analysis results with respect to parameter estimates:

Table 11: Summary of Quadratic Response Surface Analysis on D_SiDBP

Variable Parameter Parameter Standard " P-Value for Testing
(Coefficient) Estimate Error Ho: Para. =0 vs. Ha: Para. # 0
Intercept o 5.3764 0.3618 . 0.0000
Candesartan B 0.4601 0.0619 0.0000
HCTZ 5 0.3048 0.0666 0.0000
Candesartan*Candesartan 8 -0.0089 | 0.0020 0.0000
HCTZ*HCTZ A -0.0099 0.0026 0.0001
Candesartan*HCTZ P 0.0018 0.0030 0.5414

Lack of Fit P-Value = 0.1915
Hence, the null hypothesis of quadratic fit (Test a) cannot be rejected, at @ = 0.05

Table 11 shows' that:

*  The statistical test for testing “Lack of Fit” (Test a) produced a P-Value = 0.1915, indicating that the null
hypothesis of quadratic fit cannot be rejected at & = 0.05 (fitted model is not a poor fit).

*  Except for the coefficient of the interaction term (p), the P-values of the statistical tests (Test b) on the other
parameters (a, B, 5, 6, and A) suggest that.the parameter estimates are statistically significantly different from
zero (P-Values = 0.0001, for all parame;t‘érs). With respect to the interaction, the P-Value = 0.5414 suggests
that there was no statistical evidence for a Candesartan-HCTZ interaction.
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Therefore, the fitted model will be:

(3] D_SiDBPi =5.3764 + 0.4601CC + 0.30488HCTZ - 0.0089CC? - 0.0099HCTZ? + 0.0018CC*HCTZ.

" Note: We left the interaction term in the estimated model, although its effect is §taiistically non-significant.

The gréph of the response surface is presented in Figure 1. . : . -

Figure 1: Quadratic Response Surface for Reduction from Baseline in SIDEP _
As a Function of Candesartan/HCTZ Combination Therapy

Quadratic Response Surface of TD_SIDBP vs. Candesartan~HCTZ Combination
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Meta Ansiysis Deta of € Stucies

-The response surface presents the predicted values of the mean response of D_SiDBP for the CC/HCTZ
combination treatment, rether than the observed means. Therefore, it is useful to assess how the predicted and the
raw means for D_SiDBP are close to each other. Table 12, on the next page, presents the predicted means, raw
means and the difference between the predicted and raw means (Dg-w = Predicted - Raw) for the CC/HCTZ
combination therapy. Comparisons of the predicted and the raw means of D_SiDBP indicate that, except for the CC

4/HCTZ 6.25 mg (Dg_g) = ~4.21 mmHg) and CC 2/HCTZ 12.5 mg Dy, = 4.53 mmHg), the differences between
the predicted and raw means are minimal. : :

Although in the pooled data there were no actual treatment-arm_s, hence the observations, for the treatment
combinations CC 2/HCTZ 6.25, CC 8/HCTZ 6.25, CC 16/HCTZ 625, CC 32/HCTZ 6.25, however, the response

surface provided the predicted means by the interpolation. Also, the response surface provided an extrapolated
predicted mean for treatment combination CC 32/HCTZ 25 that was not an arm of the pooled data.

4
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Table 12: Predicted, Raw and theirAdiﬂ‘erence of Reduction from Baseline in SiDBP in mmHg<

i Candesartan (mg)
0 2 - 4 8 ] 16 32
0 5.38, (540) | 6.26, (6.81) | 7.07, (7.36) | 8.49, (7.95) | 1046, (10.41) 10.99, (10.85)
' -0.02 ° -0.55 . <029 . 054 0.05 " 014
625 6.89, (5.25) | 7.80, (—) | 8.4, (12.85)| 10.10, (—) | 1216, (—) 12.86, (—)
HCTZ . 1.64 - 421 —_ . — —_—
(mg) [1235 7.64, (143) | 857, 404 | 943, (9.55) | 10.93, (11.42)] 13.08, (12.95)] 13.97, (14.32)
B 0.21 " 4.53 <0.12 -0.49 - 0.13 -0.35
25 | 68L (7.72) [ 17.78,°(7.70) | 8.69, (6.59) 1 1028, (10.11)[ 1261, (12.53)| "13.86, (=)
-0.91 "~ 0.08 2.10 0.17 0.07 -

<: In each cell, the first top value is the predicted mean D_SiDBP and second top value in ( ) is the raw mean of
D_SiDBP and the bottom value is the differencé of the Raw and Predicted mean (Dg.5 = Predicted - Raw).

maximum (peak) from the three dimensional surface (Figure 1) is difficult we preferred to do this investigation
using the profiles of the response surface for the fixed CC and Fixed HCTZ doses, as will be discussed in the

Figure 2 shows the profiles of D_SiDBP response surface as function of CC doses for fixed 0, 12.5 and 25 mg
HCTZ. Visual inspection shows that, for the three HCTZ curves, the maximum of D_SiDBP, approximately,
occurred within the range of 26 to 28.5 mg of CC doses (also confirmed by mathematical calculation).

APPERRS THIS WAY
O ORIGINAL
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Figure 2: Profiles of D_SiDBP Response Surface for Given HCTZs as Fuﬁcﬁons of CC Doses

Profiles of D_SiDBP vs Candesartan for Various HCTZ Doses
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Figure 3 shows the profiles of D_SiDBP response surface as function of HCTZ doses for fixed 0, 8, 16, 32 mg CC.
Visual inspection shows that, for the three HCTZ curves, the maximum of D SiDBP, approximately, occurred

within the range of 15 to0 18.5 mg of HCTZ doses (also confirmed by mathematical calculation).
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Figure 3: Profiles of D;:SiDBP Response Surface for Given CCs as Functions of HCTZ Doses

16 .

D_SIDBP
©

Profiles of D_SiDBY vs. HCTZ for Various Candesartan Doses
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In conclusion, the maximum of D_SiDBP occurred within the range of 26 to 28.5 for CC and within 15 to 18.5 mg
for HCTZ on the surface. :
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Results on D_SiSBP:

The following table gives the analysis results with respect to parameter estimates:

Table 13: Summary of Quadratic Response Surface Analysis on D_SiSBP

Variable Parameter - | Parameter | Standard P-Value for Testing
(Coefficient) | Estimate Error Ho: Para. =0 vs. Ha: Para. # 0
Intercept o 5.3730. 0.6096 <0.0001
Candesartan B 0.8846 0.1042 <0.0001
HCTZ (¢] 0.6103 0.1123 <0.0001
Candesartan*Candesartan 8 -0.0218 0.0034 <0.0001
HCTZ*HCTZ A -0.0170 0.0043 0.0001
Candesartan*HCTZ P 0.0056 0.0050 0.2644

Lack of Fit P-Value = 0.0718

The null hypothesis of quadratic fit (Test a) is rejected, at & = 0.05 but cannot be rejected at
a =0.10. In this case the Lack of Fit is marginally significant
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Table 13 shows that:

*  The statistical test for testing “Lack of Fit” (Test a) produced a P-Value = 0.0718, indicating that the null
hypothesis of quadratic fit (Test a) is rejected, at a = 0.10 but cannot be rejected at & = 0.05. For this case
there is goodness of the quadratic fit is not as strongly supported as the vase of DS-DBP.

e Except for the coefficient of the interaction term (P), the P-values of the statistical tests (Test b) on the other
parameters (a, B, §, 6, and A) indicate that the parameter estimates are statistically significantly different from
zero (P-Values < 0.0001, for all parameters). With respect to the interaction, the P-Value = 0.2644 is indicating
that the interaction is not statistically significant and hence the effect of Candesartan and HCTZ are,
quadratically, additive.

Therefore, the fitted model will be:

(3) D_SiDBP;=5.3730 + 0.8846CC + 0.6103HCTZ - 0.0218CC?- 0.0170HCTZ? + 0.0056CC*HCTZ.

Note: We left the interaction term in the estimated model, although its effect is statistically- non-significant.

The graph of the response surface is presented in Figure 4.

Figure 4: Quadratic Response Surface for Reduction from Baseline in SiSBP
As a Function of Candesartan/HCTZ Combination Therapy

Quadratic Response Surface of TD_SISBP vs. Candesartan—~HCTZ Combination
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As was discussed for the case of D_SiDBP, the response surface presents the predicted values of the mean response
of D_SiDBP for the CC/HCTZ combination treatment, rather than the observed means. Here also, it is useful to
assess how the predicted and the raw means for D_SiDBP are close to each other. Table 14, on the next page,
presents the predicted means, raw means and the difference between the predicted ad raw means (D, = Predicted
- Raw) for the CC/HCTZ combination therapy.
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