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Table 131. Patient Disposition (All Screened) (NEB-203)

Study Status Non-ITT Atenolol Atenolol Nebivolol Nebivelol Nebivolol Total
50 mg 100 mg S5mg 10 mg 20 mg
n (%) n (%) n (%) n (%) n (%) n (%)
Screened 139 24 21 23 23 24 254
Single-Blind 112 24 21 23 23 24 227
Randomized 0 24 21 23 23 24

Discontinued

0(0.0) 000.0) | 6(286) | 000 1(43) 000 | 76.1)

Adverse 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(4.3) 000.0) | 1(0.9)
ng:lf)‘:v_up 0 (0.0) 0 (0.0) 2(9.5) 0 (0.0) 0(0.0) 0(0.0) | 207
Vz'z'l‘l‘::ﬁ? 0(0.0) 0(0.0) 3(14.3) 0 (0.0) 0(0.0) 000.0) | 3226
Other 0(0.0) 0.0.0) 1(48) 0(0.0) 0(0.0) 0(0.0) | 1(09)

Data Source: Tables 1.1.2, 1.10, and 1.14.2
(Reproduced from Sponsor, NEB-203, Table 10.1-1, page 67)

In NEB-203, there were 254 patients screened with 227 patients entering the single-blind phase
and 115 patients randomized (24 atenolol 50 mg, 21 atenolol 100 mg, 23 nebivolol 5 mg, 23
nebivolol 10 mg, and 24 nebivolol 20 mg). A total of 7 patients withdrew from the study,
including 6 patients (28.6%) in the atenolol 100 mg group and 1 patient (4.3%) in the nebivolol
10 mg group. Of the 6 patients in the atenolol 100 mg group who withdrew, 3 withdrew consent,
2 were lost to follow-up, and 1 was withdrawn due to "other." The withdrawal in the nebivolol
10 mg group was due to the adverse event of a myocardial infarction.

The number of subjects completing the study through Day 28 was 69/70 (98.6%) for nebivolol
and 39/45 (86.7%) for atenolol. The sponsor stated the number of patients completing the study
was not the same as the number of patients completing the end-of-study submaximal ETTs. Of
the patients randomized to nebivolol, 4% (1/23) and 9% (2/23) in the nebivolol 5 mg and 10 mg
treatment groups, respectively, did not perform the final submaximal ETT. All patients in the
nebivolol 20 mg treatment group completed the final submaximal ETT. Of the patients
randomized to atenolol, 4% (1/23) and 38% (8/21) in the atenolol 50 mg and 100 mg treatment
groups, respectively, did not perform the final submaximal ETT.

A total of 43/115 (37.4%) of patients had major protocol violations in NEB-203. The most
common major protocol violations are listed in Table 132. In the nebivolol 5 mg treatment
group, 10/23 (43.5%) of patients had an inappropriate workload used for baseline sub-maximal
ETT per results of the maximal ETT.
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Table 132. Most Common Major Protocol Violations (ITT Population) (NEB-203)

Atenolol  Atenolol Nebivolal Nebivelal  Nebivolal
Criteria Stmg  100mg Sy " iOmg Hmg Total
Violated 1 (%o} X&) 1t {%6) 1 {%} 1 {%%} n {%}

Inapproprigte warkload used for baseline sub-nusximal ETT per results of the
nraximad ETT (i.e., range for sub-maxioal ETT must be between 65% and 85% of
nsgximal workioad attained daring the maximat ETT)

1¢3.2)  3(143) 10{43.5) 4(17.4} 3(123F 21{18.3}

Baseline sub-maximal ETT #3 not performmed aud the difference in exercise
duration was 215% between sab-maximal ETT #1 anid 42
3125 1i4% 1{4.3) 0 (0.0} 4{167) 4{2.§)

Hypertensive vesponse to exercise (SBP 2260 munfig or diastolic BP 2115 mmlig)
during maxingl ETT

] 283) 1% 3430 0 £0.0) 1 {4.2) T{6.1)

Masxinial schieved heart rate wis <85% of gge-prodicted maximem heast rate
caleulated as [224gg¢] during niasdnal ETT

3(12.3)  1{48) 1(43)  0i80)  1(42]  6(5

Sub-maximal ETT 2t Day 28 was performed outside the testing window of 1 to 5
haurs fellowing that day's dose of study medication

| 3025 o@D 1@ 1437 1(421  6{59)

Datsy Soures: Fable 1.17

(Reproduced from Sponsor, NEB-203, Table 10.2-1, page 68)

Peak Sub-Maximal Exercise Duration at End of Study (NEB-203)

Patients randomized to atenolol 50 mg and 100 mg treatment groups increased their exercise
duration by 3.7% and 9.2%, respectively, by the end of the study. Patients taking nebivolol 5 mg
increased their exercise duration by 7.1%, while patients taking nebivolol 10 mg and 20 mg
decreased their exercise duration by 10.4% and 8.9%, respectively. The results of the final

submaximal ETT are listed in Table 133.

Table 133. Mean percent Change From Baseline to End of Study (Day 28) in Peak Sub-Maximal Exercise

Duration (min) by Treatment: Primary Analysis (ITT OC Population)

Pervent Change Frowu
_Baseline
saclindFreatien] Mean (5Dt | LS Mean
Trentmnts | N' | Mean | Mean (SEY" Comparisons
Atenaled Atenokd vs. Nebivolol
Stwg 33 | 108 10.3 43368 | 376 {-23.0, 240"
Folmy 13 § 1240 126 820334 | 2@y GH9R"
Nebivalul Nelilvolof Campicrliat”
Sy 2] 1 123 24045 | 163 Sing vs. Ahmg: 073
E6eag 2 fws | ex 43013581 |10 6.5 ] Smg s Hme 0036
261ag 24 4 122§ 08 § 1010297 ] KRB0 | 10me vs 20me 08687

Pt Source: Tabie 234

“linshug data wore net impated; therelore, the mumbers roported are not expeeted to mateh the
by of patients whe conplated the bz
"Froat e ANCOV A wath ot treatnent aad covarite leseline subse

FERC T and povadad o te conzoast of achivelul vs, arenclol

* fevulde is oot applicable due w previous nea-significant feselt in biemschical wsting ssheme

{Reproduced from Sponsor, NEB-203, Table 11.4.1.1.1-1, page 74)
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Final Rating of Perceived Exertion (RPE) (NEB-203)

Perceived exertion was unchanged in the nebivolol groups (-0.1 to 0.0) and increased in the
atenolol groups (0.8 and 0.9). Pooled differences between nebivolol and atenolol treatment
groups were statistically significant with a p-value of 0.004, as seen in Table 134.

Table 134. Mean Change From Baseline to End of Study (Day 28) in Final Rating of Perceived Exertion
(RPE) by Treatment (ITT OC Population) (NEB-203)

Change Teom Baseline”
Baseline | Treatwsent | Mean (SBY| LS Mean
Trontoments N | Moan Mearr {SE° Comparisons
Atesaiul Atenulal va. Nelbvelol™
EZG ™| 178 %7 | to0® | asgn (1.5, 0.3
Hihsg ] 173 156 LEQLS) | 09848 0004
Nebivalad Nebivalul Catuparlson”
Sy 22 18.5 15.2 .2 {183 | 0.1 (e3; g s, 2mg 8.771
g 32 | 184 1%.2 OH1LE | 803 Sisg vs. 16amg: D.897
g R ] 183 0047 | oo@n 10mig vs. 20me: 0,874

1t Sciroe: Table 2,15
RIE ranged from £ 10 29 8hiora 6 and 20 sepresent the lonst aid most amsetst of exenticas aud fatigue,
respestively

"Fpoun i ANCOVA with faeter eatnsent und covaciate haselive value

936 C.1. and prvilue from Bre sontraa of nebivelo! ve. ateiolol

* Pounue &5 aot applicatle due to previcus soa-signitieant resalt in hiveaschical lesting schia

(Reproduced from Sponsor, NEB-203, Table 11.4.1.2.2.1-1, page 80)

Systolic Blood Pressure and Heart Rate During Exercise (NEB-203)

During the final submaximal ETT, most patients were not able to exercise for 12 minutes, the
protocol prespecified time for comparing systolic blood pressure and heart rate. Because less
than 50% of subjects receiving nebivolol or atenolol exercised into Stage 4, the sponsor only
discussed results through Stage 3. Nebivolol had a dose-dependent effect on systolic blood
pressure and heart rate during exercise, as seen in Table 135 and Table 136. It also appeared that
both doses of atenolol inhibited exercise induced increases in systolic blood pressure and heart
rate better than all doses of nebivolol.

Table 135. Mean Percent Change and Change From Cycle Rest In Sub-Maximal Systolic Blood Pressure
(mm Hg) During Exercise by Treatment (ITT OC Population) (Stage 3) (NEB-203)

mw Poreent C?mge (-imngg Moean
Treatoents | N | Mean (SD) tage Mean (8D Moan {SE} {SE}
Stage 3
Atenalel -
S 7] Brgsn | mREem W2 377 %
108y M ] 13046(%6) 6RO 24,43 288045 374433
Nehivolol
Smg 5 ) Blevgsey ] 3 e 40,1 (343 314460
10wy WO s an ] IRTenew 36.7 (453 HR74550
Ly IR 324N ] 957260 337340 A3 269

RS

{hes Seamee Fabde 203

(Reproduced from Sponsor, NEB-203, Table 11.4.1.2.2.2.1-1, page 82)
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Table 136. Mean Percent Change and Change From Cycle Rest In Sub-Maximal Heart Rate (bpm) During
Exercise by Treatment (ITT OC Population) (NEB-203)

mﬁﬂ Sl;g‘é Mean | Percent Change Chasige Mezn)
Treatwents | N | Mean (S5} S ‘Mewn (SE) {SE}
Stage 3 :
Atenolel
Shmg 7] s52¢10.9) | s @y B3IH 0.4 (2.5)
T00mg, t41 6LII03) | 106S (1533 757 (7.1} AELAT
Nebivolsl
Hing 5] 629497 2434 0LG {105} &1.3 3.6
10wy 4] 669358 | IR23{NY #3000 3[P40%
g ] 63TL ] N22aLs (2.3} 1846313}
Data Sousee: Tebde 2.3
(Reproduced from Sponsor, NEB-203, Table 11.4.1.2.2.2.2-1, page 84)

Other Secondary Endpoints (NEB-203)

Blood Pressure

There were no significant differences between pooled nebivolol and atenolol treatment groups in
mean percent change and change from baseline to end of treatment for the following parameters:
sitting diastolic blood pressure and systolic blood pressure at trough

sitting diastolic blood pressure and systolic blood pressure at peak

standing diastolic blood pressure and systolic blood pressure at trough

standing diastolic blood pressure and systolic blood pressure at peak

supine diastolic and systolic blood pressure at trough

supine systolic blood pressure at peak

A

For supine diastolic blood pressure at peak, there was a statistically significant difference
between pooled atenolol and nebivolol treatment groups in reduction of peak diastolic blood
pressure from baseline to end of study. Least squares mean changes from baseline were -18.3
and -13.5 for atenolol 50 mg and 100 mg, respectively, compared with -9.4, -13.6, and -13.2 for
nebivolol 5 mg, 10 mg, and 20 mg, respectively, as shown in Table 137.

Table 137. Mean Percent Change and Change From Baseline in Peak Supine Blood Pressure (mm Hg) at
End of Treatment (Day 28) (ITT OC Population) (NEB-203)

Pervent Change Fram

Bascline Champe Fram Bitseting

€8 Mean | &rcaedil vs. LS Moean | Ateaalol vs.

Treaments | N | (SEF | Nebivolof* | N | S8y | Nebivolot™
bisp

Atenglid
S 1490409 ] @528 [23] -183{L%H | @4, 7.4
100my 131 -14023) [iX1>24 151 -13.342.2% 6.3
| Nebivolol

Smg 21 S7% 2| 54018

16my 2| 1319 32 ] 136418

20mz 24| -137¢1 83 — 23 | -13.2¢1 .8
SEP

Adenoiol
Sy B AT ] 2od6r PR3] 42329 | (32,82
10ty [ERIRENTEET #3343 13 1 -19.843.63 §.3%1
Nehivolol
Smg

21432 21133130

1
10wy 23] S402.0 221 -G
2Bmy 2

NEERED R REERR
=
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Heart Rate (NEB-203)

Sitting heart rate at trough and peak decreased for all treatment groups in the ITT OC Population.
There was no statistically significant difference between pooled atenolol and nebivolol treatment
groups from baseline to end of treatment. At peak but not at trough, the comparison between
nebivolol 5 mg and 20 mg was significant with p = 0.043 for percent change and p =0.039 for
change. Table 138 shows the changes in sitting heart rate from baseline to end of study.

Table 138. Mean Percent Change and Change From Baseline in Sitting Heart Rate (bpm) at End of
Treatment (Day 28) ITT OC Population) (NEB-203)

Perveat Change From
Busdling Change From Baveline
L8 Meas | Adenalol vs, ES Mean | Atenalof vy,
Treatmients | N (SEY. | Nebivalot™ | N SEF | Nibivelo”
At Trough
Atcaobyl :
Mg 21 12307 ] 28,39 [ ] 9313 21,29
10hmg 17 ] -14.6 2.0 G782 17 | -1019¢1.5% 6,739
Nebivatol
EN 23 |13 (1.8 RIS
1 22 ] -1230.%8 2 B34
24, L 24 | -145{1. 7 24 | 18613
_ Af Peak
Atenalol

Simg B 3320 | (43,37 [ 3 | 08051 ] 129,29
100y 5163026 | oses [15 02308  osss

Nebivalol
[ Smg B BIAn B2 XA
10 33 1 143 (2.1 (231080157

; T ] -85 (00 T4 ] ~14.0¢1.4)

I3t SOUICe: [abIZS 3 .3 Bnd 3.7.2
“From an ANCOYA with St tieotamnt and covaeiate ascling value
35 (1. and posiue fon the centtast of nebivolol va. atesolot

(Reproduced from Sponsor, NEB-203, Table 11.4.1.2.3.4.1-1, page 92)

Standing heart rate at trough and peak decreased for all treatment groups in the ITT OC
Population. There was no statistically significant difference between pooled atenolol and
nebivolol treatment groups from baseline to end of treatment. Reductions in heart rate were
dose-dependent. Comparisons between nebivolol treatment groups were not statistically
significant.

Response Rates (NEB-203)

Responder rates for nebivolol 5 mg, 10 mg, and 20 mg ranged from 52.2% to 79.2%. Responder
rates for atenolol 50 mg and 100 mg were 70.8% and 52.6%, respectively. There was no
statistically significant difference in response rates between pooled nebivolol and pooled atenolol
treatment groups.

Appears This Way
On Original
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Table 139. Responder Rates by Treatment (ITT LOCF Po‘pulation) (NEB-203)

Total | Responder” | Atenololvs, |Nebivelol Comparisons®

Freatotents 1 N %1 Nebivolot™ :
Atenolol

Somg 24 17 {768} 0.161 Steg vs, 20mg 0058

H00mg 19 1G {52.6% Smavs, 10mg: g.015
Nebivolal Homy vs. 20me: 0.468°

Smg 23 12 {523}

10mg 23 20 {87 0}

20me 24 19 {79.2}

Data Source: Table 2.32.1

“A subject is # responder if their average trough sitting DBP <90 mmHg at end of study or has

decreased by 216 mmHg from baseline

Percentage is the percentage of responders within that category

‘Based on the Wald Chi-Square Test for trend form logistic regression with factor treatment

and covariate baseline sitting DB

“p.value from the contrast of nebivolel vs. atenotol

* Poyalue is not applicable due to previous non-significant resalt in hierarchical testing scheme
(Reproduced from Sponsor, NEB-203, Table 11.4.1.2.3.5-1, page 94)

Doppler Echocardiographic Measurements (NEB-203)

There was a statistically significant difference in Peak A Velocity at peak for pooled nebivolol
and atenolol doses (p = 0.030), as seen in Table 140. There were no significant differences
between pooled groups regarding LV end-diastolic dimension, Peak E Velocity, E/A Ratio,
deceleration time of the mitral E-wave, and LV isovolumic relaxation time. At trough, left
ventricular isovolumic relaxation time increased more from baseline in the atenolol groups than
in the nebivolol groups, and this increase trended toward significance (p = 0.059).

Appears This Way
On Original
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Table 140. Mean Change from Baseline in Trough and Peak Imaging and Doppler Echocardiographic
Measurements of Left Ventricular Diastolic Performance at End of Treatment (ITT OC Population) (NEB-
203)

?mugt f’éak.
Change from Baseline Change trom Bascline
. LS Mean | Atenolal vs. LEMean | Atenolol v
Trantients N (SEY* Kebisalat™ | N {SEY* Nekivolal™
) L.V Eml-Diastolic Dimicnsduss (shiort axiz) Gt}
Atenolol .
ing fE] T3 (05 w1y B 9269 L3, 40
1000y 13 1 {06) 4.378 B IEERES G333
Nebivald
Sy 23 07 (0.3} E3] 1340
Witisg 22 a3 (6.5} 23 (RN
20myg 2] 135 (05} e R
Feak E Veluajty {emifsen)
Atenofl
Ehey 20 ] 750.0) Eaem |21 | 35306 | 28,85
img £5 X035 3.75¢ 41 391y 31273
Nebivalat
Sty £7 &0 (3.3 i 5.5 (145
10y X | 4BG0y 18 | i06n
ZBmg 22 $.2 2.9} 20 i B 08
Peak & Veloekty fomisoi)
Adenndol
Smy £ 23028 6.9 38 | 24 -B.4 2.5% 0.6, KL
Plng |5 274348 6324 14 | -1L3 3D 3030
Nebivalul
Ring £7 -£.3 {3.0) %5 AR
10mg x FHETD 8 A4
2y o2 6.7 {24 24 -Z85 L6y
ErA Ratls
Adenokal
Smg W] 02@1; ey =3 6500 (6, 8.1
100mg i3 EXECRT 0.5%6 M 1.3 3.2} [ % 4
[Rebivolol
Smg 17 2 0.1y 6 0.2 8.3}
sy B3] [(JCAE i8 R
i 22 0,2 (5.1} kL] 1.3 {0.23
2ota Sourew: Tables 2133 s 2334

“From an ANCOVA with fector treatinent and eovarinte baaclins vatue
o3 C1, aaed pvalie froa the contrust of nebivalot va. atseslol

(Reproduced from Sponsor, NEB-203, Table 11.4.1.2.4.1-1, page 95)
As shown in Table 141, there was a statistically significant difference in left ventricular end-

systolic dimension at peak for pooled nebivolol doses versus pooled atenolol doses (p = 0.009),
due primarily to a decrease in the atenolol 100 mg group.

Appears This Way
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Table 141. Mean Change from Baseline in Trough and Peak Imaging and Doppler Echocardiographic
Measurements of Left Ventricular Systolic Performance at End of Treatment (ITT OC Population) (NEB-
203)

Trouh Feak |
Change frvin Basellne Change from Basuline
LS Mean | Atenuhid va. ESMean | Ascaolol v,
Treateents h {SEY Nebivalol™ | N {SEY’ Nebivelof™
LV End-Systelle Blweusion (short axis) {mm)

Aionolal

Shetey I3 4.2 (3.4} “03, LEH 23 | 95308 {03,240

1H0mg ié -6 (L3 G182 13 | 2465 0009
Nebivalol

Siug ] 4.0 (14} b3 6.2 (.3}

Mg 2 0.1 (G4} 23 0.7 (.5}

Yorng 8 BEETCED 3 | 0504

LY Ejectiun Tine (ranc)

Aitenolal

g Bl MI3EY | seB5m [ 23 [ M6 | (239 56

188me 5 314460 G364 13 AE 1533 t.2x)
Nebivalol

St 23 333348 23 286 (75

181 xn 38,0435 23 323 (.7

20 pe ! 3.7 (3.5 23 | 467 (7.3

LY Quittow Tiuct Vidselty {em)

Atenulel

Stieing 33 3.7 0361 $-1.3, L4y 21 A4 9.2 (-12.5, 237

18y ] 2307 G5 i} 427 G499
Nebivalol
- Sy 2} £.3 (6.6} 20 ] 25094

1fmg 18 | 2006 W | 374D

0 ) 4.1 (3.6} 19 5.149.7y

LY Forward Stroke Volame {ml)

Atesndel

Hiag ) 530¢m | shan [T | BA0s | (5949

100y 4 2127 @734 1t 12635 G83R
Neblvolal

Sy 2% 3802y [El IEEDR])

g i8 1.4 2.4} K TR

Wiy 20 HALD 19 3 1TRLH

Dt Soutoe: Teblex 2.13.7 sad 2,132

From an ANCOVA with fietor treatment and eovariate basclise valve
9% C.L and povafue from the coatrast of nebivelol ve ateacdol

(Reproduced from Sponsor, NEB-203, Table 11.4.1.2.4.2-1, page 97)

The contrast between nebivolol 5 mg and 20 mg was statistically significant regarding dose-
dependent increases in left ventricular ejection time at peak and forward stroke volume at peak
(p = 0.020 for both), left ventricular outflow tract velocity-time integral at trough (p = 0.003),
left ventricular forward stroke volume at trough (p = 0.006), and left ventricular forward stroke
volume index at trough (p = 0.008).

Generalized Fatigue (NEB-203)
There was no significant difference in overall fatigue between pooled nebivolol and atenolol
treatment groups from baseline to end of study (p = 0.442).
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Table 142. Mean Change from Baseline in Fatigue Severity Scale ITT OC Population) (NEB-203)

Change from Baseline
Baseline [ Tecationt LS Meani Atenadol ve,
Treatments | N Mean Mean Muan (SD) I SE? Nebivolol
Overall
Adenndol
Sisag 4 3.3 37 (14 {1.2; G4 0.2y (8.7,0.3
_Iﬂﬁmg 13 36 33 .2 {0.%) 4.2 $40.3% D442
Nebivalol
Ers 22 kX 33 34 {10 G4 LN
Tomg 22 N EN] 0.3 ¢1.3) L]
ez pE] 3.4 3.1 E VT R T

Data Source: Table 2.14

*From an ANCOVA with factor treatment

*95% C.I and p-value from the contrast of nebivolol vs. atenolol

“Overall is the average of the responses to the nine statements
(Reproduced from Sponsor, Table 11.4.1.2.5-1, page 99)

Correlation of Nebivolol Levels in Plasma with Change in Diastolic Blood Pressure and

Heart Rate (NEB-203)
According to the sponsor, there were no statistically significant correlations between change in

peak sitting diastolic blood pressure or heart rate and peak plasma levels of d-nebivolol, /-
nebivolol, or d,/-nebivolol at end of study.

Table 143. Correlation of Reduction in Peak Sitting DBP (mm Hg) and Peak Plasma Levels (ng/mL) of
Nebivolol at Day 28 (ITT LOCF Population) (NEB-203)

Nebivatol Bliod Pressure

Trestiment Plaseua Lovel | Reduetion

Group N | Mean 5D} | N | Mear (60 [Correlation’] Pvatue®

_di-Nebivelol
Sing 22 17040 |22 -HL3 (19 GNEE (L350
1ing 22 4.1 Em P REETCET KR 5% 0.6%8
iy 2] FA{23} 2l -BLT (B 8343 0,128
Overntt i3 324{3.5% &3 ~1L2E Y -EORE a.521
ANphivalal
g 22 1.2 34} 22 -10.3 (1.9 821 0542
18y 2 3.2{(6.3 22 -$4.5 (8.3} -3, k24 4,383
20mig 21 2153 pd | -8L7 R4 3.381 {(LORE
Ovirvuil 63 2.1 (4.3} &3 -£3.2 (&3 -3O87 4%
d-Nebivolok
Sy 2 3.5 0.7} 22 483 0% < }RR GG
10myg 22 S(L8) 23 3.3 (R 2y A2 0929
; 2 A¢Lh 2 -7 &4 2.2 $4.226

Ovaralt [3] RESK) &3 -13.2 (8.3 3453 {8677

. -

Jaty Souree Teble 2,162

“Frosu Pearsen's Coreeltion

(Reproduced from Sponsor, Table 11.4.1.2.6.1-1; page 102)
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Table 144. Correlation of Reduction in Peak Sitting Heart Rate (b

Nebivolol at Day 28 (ITT LOCF Population) (NEB-203)

Nebivolol Heart Rale
Treatnwnt Plasos Eevel Rodoetlon
Group N | MeanSD) N | Mean (5D3 | Corvelathon” | Poalu®
d,4-Nehivolol
B 3 O o A T4 AN
T0mg 23 47 5.0 22 | -1G8 {161 0.203 341
YMrege 21 34 2.3) 2 15,3 (7.4} T2 [
Overull 63 3.2 {5.3 85 | -1L3i8 0 0163 TR
I-Nebivalol
Smg 3] 1.2 3.6 3 EETCES) G.17% G4t
10ing 22 ITE 2 | MR (& .23 [0
Timg 21 24 (1.5 N AT TI57 (X
Overalt G5 ERTEEY] 63 | 11555 0,139 288
d-Nebivolol
Sy 2 0.3 (L7} 32 $3 @5y 0136 4578
12y 5 S0% IS 0. 134 322
2 2 A0 21 13304 i) 8994
Overatt 63 {1.4} 3 1134841 0,602 & 986
Dala Sotrou: Toble 2.17.3
From Pearson’s Corselation
(Reproduced from Sponsor, Table 11.4.1.2.6.2-1, page 103)

pm) and Peak Plasma levels (ng/mL) of

Statistical/Analytical Issues

There was no interaction between site and the primary and selected secondary blood pressure
parameters (p > 0.153).

Subgroup Analyses

Due to small numbers of patients in the various subgroups, I cannot formulate any definitive
conclusions from these analyses. Below, see the summary of percent change in sub-maximal
exercise duration by subgroup in Table 145 and Table 146, as well as the summary of change in
trough sitting diastolic blood pressure by subgroup in Table 147 and Table 148.

Table 145. Summary of Percent Change in Sub-Maximal Exercise Duration (min) from Baseline to End of
Study by Subgroup at Trough (Baseline Sub-Maximal Exercise Duration, Age, and Gender; ITT OC) (NEB-

203)
BuscHue Sub-Maxinnt Exercise Duragion
{Median) Age {Years) Gender
10, §3min 2101310 - ) 288 Muale Female
N AMean{SE) Mean (5) N Mean {SE) N Mean (SE} N Mean (SE) N Mean (81)
Atenolol
[ Somg 12 ] neGiey | 4.0 (41.2) 19 750370 3 BT T 113140.9) 7 11517 25
100mg 6 22.7(34.2) 7 4.2 (29,5} 11 9.6 (35.4) 2 1.6¢3.2) i 11.8 {36.6) 3 S364202)
Nehivetal
Smg 4 5.5(15.2) 8 19.8 (48.4} ) 74305 ) NA 17 101 (335.9) s I8{i1T)
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Daty Seawes: Table S
(Reproduced from Sponsor, Table 11.4.2.8.1-1, page 106)
Appears This Way

On Original

184




Clinical Review

Karen A.

Hicks, M.D.

NDA #21-742
Nebivolot

Table 146. Summary of Percent Change in Sub-Maximal Exercise Duration (min) from Baseline to End of
Study by Subgroup at Trough (Baseline Sub-maximal Exercise Duration, Age, and Gender; ITT OC) (NEB-

203)

Raes BMI (kghe'y"
Black Bos-Black, <34 238
N Mean (SE) N Mean (SE) N Men {SE} N Mean (SE}
Atenalol
Siheng 4 3R42.3) 1% 44 G0 14 TLO (3.2 9 £LOQLT}
1ilheg o NA i3 $2334 B 69 (1.7} 3 164 {17.3}
Nebivabol
Seng 4 162 {330 12 6.5 {33.3) 13 12GL3) P TT{3)
0w 3 6255 R 0.6 4.3 12 L) 9 EXFZT
Taig 3| dd3qae | A 472913 15 TJEGHm | e HAGL |
Jata Sveroe: Table 3.1

M is the bascline welight in kilograme divided dy the sqoare of e escling beight in metens
(Reproduced from Sponsor, Table 11.4.2.8.1-2, page 106)

Table 147. Summary of Change in Trough Sitting DBP (mm Hg) from Baseline to End of Study by Subgroup
(Trough Sitting Diastolic Blood Pressure, Age, and Gender; ITT OC) (NEB-203)

Baseline Trough Sittiag Diastolic Blacd
Prossuve (Mediam) Age {Yearsy Gender
<YTenuklg P Temdiy <63 65 Male Fenale
N Mean(SE) | N Mean (SE) N Man@GE | N Mean (SE} | N Bean ¢SEY | N [ Moan (5B

Atenolol

g B 1709 | 15 ] -54003 1) 148163 H -oEden | v SBAULY [ 7 106135

it 3 2008 |15 2.7 {740 15 EXTE) 3 EETZR 15 770 4] -3
Nelitvolol

Seagg s 1 338 | 17 -7.546.5 2 2642.53 i 7oAy | 3.4¢3.8) 3 -2 GH

Thing & 25000 | i7 MESTELD 2 335 B EXTTIN B 3303 | s FERYE)

Ty 7 1038 | 47 -8 (18 22 RECTERT) b esen f o BEEARE -8747.8)

Data Soncce: Tulske 3.8

(Reproduced from Sponsor, Table 11.4.2.8.3-1, page 108)

Table 148. Summary of Change in Trough Sitting DBP from Baseline to End of Study by Subgroup (Trough
Sitting Diastolic Blood Pressure, Age, and Gender; ITT OC) (NEB-203)

Response Rate by Subgroup (NEB-203)

Race BA (kgim's®
_ Blwk Non-Blick <31 30
N Wit {SE) N Mcatt {SE) N Mean {SE} N Muan [SE)
Atealal
ELD T 11560y | 20 | -14510.8 | 15 | -EBRRi63) | 9 TEED
Hidwig 2 SERS (1653 17 K050 1 -16.6 18,6 ] 7.0 3.5}
Nebiveld
Sy I —uage | L60Y 14 REED 4 9.1 3.7
[ Thrg T opy || sean | W] a6Gn | 6 | -RB06
g 3 RTINS H 1A 13 11RO i RENTERD

o " -
Data Soures: Takle 5.6

B s the basoline sadgl in kilegramns dvided b the souare of e Taschine hcieht in meterns

(Reproduced from Sponsor, Table 11.4.2.8.3-2, page 108)

Due to small numbers of patients in many of the subgroups, we cannot make any definitive
statements about the following data in Table 149.
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Table 149. Responder® Rates by Treatment and Baseline Characteristic at Day 28 (End of Study) ATT
LOCF) (NEB-203)

Chaencteristic Atenpls] Atenolof Nebividut Nehivabel Nebivolol Total

Subgroup St mg 10hmg Smg HWmg 20 my
n (%) w (%) n (%" n{%Y n (% {2

Age Group )

< S EER k5] S{5049 LY {30.0% 19 {90.55 17420 894

265 3 (0} 2 §86.7) 11800} 3040 (106 o4 gay.3y
Grender

Ml 12 {083 T {HA.7) R (S04 13 {82.4) M {E24) 36 RETY

Female S(7L4Y (750 346005 H(100.0) 5¢7E4y 22 (758}
Race

Bladk 3¢50y 1{30.0% {7 £ (1.0) 2{66.7 13{76.5)

Hon-Jttack 14009 9452.9) % (47.4) 16 {8425 174510 a5¢67T
Diubetes Stutes

Yoy Z {0 {10003 1 {usr0s 1180 2104 T (10.0)

L) 15682) 9150.0) 11 ¢50.0} 19 (8643 174715 HETY
EM or P3 Claxsificatinn

Foar 1{H0 A a19.0) L {100 1 {18000 & gy 3BHH

Extensive 16 (b 4y 10 (55.47% 11 (3803 143 {RA.4) 1948253 THEHRAY
(a3 A sabjoct is a respeader if thelr avorage trough sitting diastolic Blood pressure < XF martg at end of stady

or bas drorsased by 2 19 mmdly from basline
(kP it 35t ze of dews within thaz category
Cross Ruference: Data Listings 1, 1151, 11.31, 115, and 16.3

(Reproduced from Sponsor, Table 2.12.5, page 331)

Although the sponsor performed post-hoc exploratory analyses in patients who maintained or
increased their exercise capacity, these analyses were not prespecified in the protocol, and are of
limited value. The overall interpretation of the exercise data in the nebivolol treatment groups
did not change, even after excluding subjects in the atenolol 100 mg group.

Conclusions (NEB-203)

There were significant limitations regarding interpretation of the data in NEB-203, because 38%
of the subjects in the atenolol 100 mg group did not complete the final sub-maximal ETT. There
were also significant numbers of protocol violations, especially in the nebivolol 5 mg group
(10/23 or 43.5%) regarding inappropriate workload used as a baseline in the initial submaximal
ETT. Actual exercise duration is suspect, given the equations used to compare exercise duration
between those groups which recorded exercise time in minutes alone and those groups which
recorded exercise time in minutes and seconds. Nevertheless, from the data presented, nebivolol
5 mg increased exercise duration by 7.1%, and nebivolol 10 mg and 20 mg reduced exercise
duration by 10.4% and 8.9%, respectively, at the end of the study. Atenolol 50 mg and 100 mg
increased exercise duration by 3.7% and 9.2%, respectively. Atenolol appeared to inhibit
increases in exercise heart rate and systolic blood pressure slightly better than nebivolol,
although there was no statistical difference between pooled treatment groups. Both atenolol and
nebivolol reduced trough sitting diastolic blood pressure, systolic blood pressure, and heart rate.
At peak, atenolol significantly reduced supine diastolic blood pressure better than nebivolol (p =
0.027). Compared with nebivolol, atenolol significantly decreased peak A velocity at peak

(p = 0.030) and decreased left ventricular end-systolic dimension at peak (p = 0.009).
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11.5 NEB-321 (Pivotal) (" A Double-Blind, Multi-Center, Randomized, Placebo-
Controlled, Parallel Group Study of the Efficacy and Safety of Nebivolol
Added to Existing Antihypertensive Treatment in Patients with Mild to
Moderate Hypertension")

Investigators :
The 101 investigators are listed in Table 150 below. All 80 sites were in the US. Individual sites
(n= 80 ) randomized between 0 and 46 patients.

Table 150. Investigators (Study NEB-321)

| __Investigator | ___Site #Pts | | Investigator | Site # Pts
o | 2 1 27
3 T 0
25 T 2
1 4 T 3
3 T 8
2 T 5
0 T 9
15 T 2
1 2 T 25
2 T 2
12 T 5
1 a T 59
2 T 4
2 T 0
I T 3
8 RE 25
0 BE 3
0 T 8
3 T 0
] a T 12
6 T 9
8 LT 0
/ 5 T 16
/ 1 T 1
I T 1
17 T 5
2 T 3
15 1T 7
0 T 0
6 T 0
) 3 T 10
. I3 iK 0
” 6 i 11
~ 0 T 1
- I T 12
- 13 [ 18
_ 4 e, 0

(continued)
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Table 150. Investigators (Study NEB-321) (continued)

——— | 2 T - - . v * Trao 3
34 0
1.9 e 0
1 90 5
1 25 0
[ 4 [ 0
- 6 _ ] 5
— — e ,, —— ] 1 ) ' 1
|5 12
I 1
0 ! 2
1 0 it L 10
7 2
0 .

Study Dates
October 22, 2002 — October 18, 2003

Study Design

This study description was based upon the protocol dated July 19, 2002, an administrative
change dated December 31, 2002,** and three amendments dated September 25, 2002,3 5 April 4,
2003, and July 2, 2003.

This was a Phase IlI, double-blind, 12-week multi-center, randomized, placebo-controlled,
parallel group study. The study had two phases. Phase I consisted of screening, followed by a
14 £ 3 day washout period of prior beta blockade, if necessary. Phase II consisted of baseline
measurements, randomization, and double-blind treatment. Prior to randomization, patients
underwent a medical history, physical examination, measurement of vital signs while supine,
sitting, and standing, 12 lead ECGs, laboratory assessments, and genomics testing. Randomized
to receive placebo or nebivolol 5, 10, or 20 mg once daily for 84 days, patients were stratified in
all treatment arms by race, age, gender, diabetes status, metabolism of nebivolol, and use/non-
use of an angiotensin converting enzyme inhibitor (ACEI), angiotensin receptor blocker (ARB),
and diuretic. Following randomization on Day 1, there were three follow-up visits during Week
2 (14 £ 3 days), Week 6 (42 + 5 days), and Week 12 (84 + 7 days). The goal was to randomize
150 patients to each of the four treatment groups.

¥ Administrative Change 1, dated December 31, 2002, clarified the emergency unblinding procedure and
asked the principal investigator to contact the unblinded independent TriaLine® staff to identify the study
drug.

3 Amendment 1, dated July 25, 2002, was applied to the original protocol dated July 19, 2002 prior to study
initiation. The study began with this revised protocol on September 25, 2002. There was a "second"
Amendment 1, dated July 25, 2002, which removed the Costa Rica site, allowed the use of particular
antidepressants, clarified valid ambulatory blood pressure measurements, revised the screening period
from 14-17 days to up to 17 days, and extended the safety follow-up period from 14 days to 30 days.

3 Amendment 2, dated April 4, 2003, eliminated the use of ambulatory blood pressure monitoring at
screening.

7 Amendment 3, dated July 2, 2003, corrected the efficacy variable from DBP < 90 mm Hg to DBP < 90 mm
Hg.
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Patients took study drug between 7 a.m. and 10 a.m. each day with or without breakfast. On
clinic days, study drug administration was deferred until the investigator obtained trough blood
pressure and heart rate measurements. The investigator obtained three supine, sitting, and
standing blood pressure and heart rate measurements at trough, which was 24 + 3 hours after the
previous morning's dose of study drug. The investigator measured trough vital signs during all 5
clinic visits and measured peak vital signs at baseline (days 0 and 1), Week 2, Week 6, and Week
12. Peak measurements were obtained 2-3 hours following dosing.

The inclusion criteria were slightly different than those used for NEB-302, NEB-305, and NEB-
202.

Inclusion Criteria for Study NEB-321 (Reproduced from Sponsor, page 28)*

signed informed consent

age > 18 years

postmenopausal, surgically sterile, or agreed to use effective method of birth control

ambulatory and taking at least one antihypertensive medication (excluding

prohibited medications) and no more than two antihypertensive medications

including either ACE inhibitor, ARB, or diuretic

e mild to moderate hypertension, at screening and baseline defined as sitting DBP >
90 mm Hg and < 109 mm Hg; measured in the office using a sphygmomanometer

e if taking beta-blocker at screening, a washout period of 14 + 3 days before randomization
was required

e high probability for compliance and completion of the study

Exclusion criteria were similar to those for NEB-302, except secondary hypertension was not an
exclusion criterion for NEB-321. Additionally, patients enrolled in NEB-321 could not perform
alternating shift or night work.

In regards to prohibited medications, the list for NEB-321 was similar to the list for NEB-302,
except ACE-I, ARBs, and diuretics were allowed. Compared to NEB-302, systemic steroids
were not prohibited in NEB-321. Restricted medications in studies NEB-302 and NEB-321 were
similar.

The primary efficacy endpoint was the change from baseline (Day 1) to Week 12 (Day 84) Visit
in sitting diastolic blood pressure taken at trough (24 + 3 hours post-previous morning's dose).

The primary analysis was intention-to-treat (ITT) with the last observation carried forward. A
secondary population for efficacy analysis was the Per-Protocol (PP) population. The primary
statistical method of treatment comparison was analysis of Covariance (ANCOVA) with factor
treatment and covariates metabolism of nebivolol, diabetes status, ethnicity, age, gender, and
use/non-use of ACEI, ARB, and diuretic. The sponsor used observed case and worst case
analyses for the primary efficacy endpoint. Hochberg's step-up procedure was also used for

**Bolded inclusion criteria represent the changes from NEB-302, NEB-305, and NEB-202.
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paired comparisons between treatment groups. For response rates, the sponsor used logistic
regression analysis.

Secondary Endpoints in NEB-321 (Reproduced from Sponsor, page 43)

¢ change from baseline to Week 2 (Day 14) and Week 6 (Day 42) in the average sitting
DBP taken at trough (24 + 3 hours post-previous morning's dose of study drug),
measured in the office using a sphygmomanometer

* change from baseline to Week 2 (Day 14), 6 (Day 42), and 12 (Day 84) in the average
sitting systolic blood pressure (SBP) taken at trough (24 + 3 hours post-previous
morning's dose of study drug), measured in the office using a sphygmomanometer

* change of the average sitting SBP and average sitting DBP taken at peak (2 to 3 hours

- post-dose) at end of treatment (Week 12 [Day 84]) compared to baseline

¢ change from baseline to Week 12 (Day 84) in the average supine SBP and DBP taken at
trough (24 + 3 hours post-previous morning's dose of study drug), measured in the office
using a sphygmomanometer. The change from baseline to Week 2 (Day 14) and Week 6
(Day 42) was also summarized

® change from baseline to Week 12 (Day 84) in the average supine SBP and DBP taken at
peak (2 to 3 hours post-dose of study drug), measured in the office using a
sphygmomanometer. The change from baseline to Week 2 (Day 14) and Week 6 (Day
42) was also summarized

¢ change from baseline to Week 12 (Day 84) in the average standing SBP and DBP taken
at trough (24 + 3 hours post-previous morning's dose of study drug), measured in the
office using a sphygmomanometer

¢ change from baseline to Week 12 (Day 84) in the average standing SBP and DBP taken
at peak (2 to 3 hours post-dose), measured in the office using a sphygmomanometer

¢ change from baseline to Week 12 (Day 84) in mean 24-hour SBP and DBP as measured
by 24-hour ABPM

¢ change from baseline in trough sitting HR at Week 12 (Day 84)

* percent of patients with a reduction in sitting DBP to < 90 mm Hg or a reduction of at
least 10 mm Hg from baseline at Week 12 (Day 84)

Investigators reported all serious adverse events tc - within 24 hours.

Results (NEB-321)

There were 1,171 patients screened with 669 patients randomized at 80 sites. A total of 669
patients comprised the ITT population (167 placebo, 168 nebivolol 5 mg, 168 nebivolol 10 mg,
and 166 nebivolol 20 mg). The numbers of subjects completing the study through Day 84 was
452/502 (90.0 %) randomized to nebivolol and 146/167 (87.4 %) placebo. Seven patients (1.0%)
who did not meet inclusion criteria were randomized, because there was a misclassification of
their medications at screening. The medical monitor allowed these patients to remain in the
study, although these patients were excluded from the PP population.

Sites 652 and 721 had potential GCP guidelines violations. Either—— or Bertek
communicated with the FDA on September 26, 2003 regarding Site 652 (Niranjan Lal, M.D.).
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Data from these sites were analyzed as described above. In Dr. Lal's case, his medical license
had been suspended. Dr. Lal enrolled two patients in NEB-321. One patient, 6523210003, was
discontinued from the study on January 9, 2003. Patient, 6523210002 completed the study on
March 14, 2003. A monitoring and close-out visit was conducted at Dr. Lal's site on July 17,
2003. Dr. Lal's medical license was reinstated on September 17, 2003, and Kendle petitioned
Bertek Pharmaceuticals to permit Dr. Lal to forward his study documentation. Bertek allowed
Dr. Lal to forward all study related information. At Site 721, Dr. Selvaraj suffered a
cerebrovascular accident. Many of the study responsibilities were transferred to the study
coordinator. Six patients (7213210005, 7213210009, 7213210010, 7213210012, 7213210013,
and 7213210014) completed the study after Dr. Selvaraj's cerebrovascular accident. On August
17,2003, Dr. Selvaraj received permission from his neurologist to return to work. Dr. Selvaraj
completed all outstanding work regarding NEB-321 and forwarded all results to the sponsor.

The demographic and baseline characteristics for patients in the ITT Population are shown in
Table 151.

Table 151. Demographic and Baseline Characteristics of Subjects (Study NEB-321)

Variable Placebo Nebivolol Nebivolol Nebivolol Total p-value
(N=167) S5mg 10 mg 20 mg
(N=166)
167 168 168 166 _

N
Mean

(Standard 54.3 (9.83) 53.5(10.92) | 54.0(10.59) 52.6 (10.82) 53.6 (10.54)
Deviation)

Median 54.0 54.0 54.0 52.0 53.0
Range
(Min, (25.0, 78.0) (19.0, 80.0) (26.0, 86.0) (24.0, 76.0) (19.0, 86.0)
Max)
<65 148 (83.8%) 142 (84.5%) 143 (85.1%) 141 (84.9%) 566 (84.6%)
25 (14.9%) 25 (15.1%) 103 (15.4%)

265 | 27(162%) | 26(15.5%)

T o1 (48%) [ 368(550%) | 099

[ 94(56.0%) | 92 (54.8%)

91 (54.5%)
74 (440%) | 76(452 75(5.2%) | 301 (45.0% S

S1(30.4%) | 48(28.9%) | 197(294%) | 0.9879)

117 (69.6%  (71.1%) | 472(706%) |

50 (29.8%)
118 (70.2%)

48 (28.7%)
119 (71.39

26 (15.6%) 24 (14.3%) T 2 (13.1%) 22 (13.3%) 94 (14.1%) 0.910 (b)
No 141 (84.4%) 144 (85.7%) 146 (86.9%) 144 (86.7%) 575 (85.9%)
Poor 9 (5.4%) 10 (6.0%) 9 (5.4%) 8 (4.8%) 36 (5.4%) 0.972 (b)
Extensive 153 (91.6%) 154 (91.7%) 155 (92.3%) 156 (94.0%) 618 (92.4%)
Missing 5 (3.0%) 4(2.4%) 4 (2.4%) 2 (1.2%) 15 (2.2%)

Use of ACE Inhibitor

Use 82 (49.1%) 84 (50.0%) 82 (48.8%) 82 (49.4%) 330 (49.3%) 0.997 (b)
No Use 85 (50.9%) 84 (50.0%) 86 (51.2%) 84 (50.6%) 339 (50.7%)

191



Clinical Review

Karen A. Hicks, M.D.

NDA #21-742
Nebivolol
Variable Placebo Nebivolol Nebivolol Nebivolol Total p-value
(N=167) Smg 10 mg
(N=168 (N=168)
eptor Blockei
58 (34.7%) 52 (31.0%) 54 (32.1%) 0.855 (b)

109 (65.3%) | 116 (69.0%)

1

14 (67.9%)_

72 (43.1%

72 (42.9%)

77 (45.8%)

72 (43.4%)

0943 (b)

95 (56.9%

Trough A

96 (57.1%

N 167 168 168 166 0.594
Mean (SD) 96.4 (4.57) 96.4 (4.55) 95.8 (5.07) 96.5 (5.22)

Peak
N 167 168 168 166 0.147
Mean 89.2 (7.54) 89.3 (7.86) 87.7 (8.60) 87.9 (8.27)

Sitting Systolic Blood Pressure (Baseline) (Day 1)

Trough
N 167 168 168 166 0.281
Mean (SD) | 146.5 (13.95) | 147.4 (13.44) | 1453 (14.26) | 144.8 (13.16)

Peak )
N 167 168 168 166 0.005
Mean 140.4 (15.05) | 138.5(14.12) | 137.0 (15.03) | 135.0 (13.70)

N 167 168 168 166 0.977
Mean 74.5 (9.93) 74.3 (8.94) 74.6 (8.36) 74.2 (8.39)

Peak
N 167 168 168 166 <(.001
Mean 74.1 (9.66) 72.0 (8.57) 713 (7.79) 68.9 (8.11)

Missing values not used in p-value computations
(a) From ANOVA with treatment as factor
(b) From Chi-square Test

(Reproduced from Sponsor, Table 4 and Table 6.2, pages 122, 123, 133, and 134)
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Subject disposition is shown in Table 152.
Table 152. Patient Disposition (ITT Population) in Study NEB-321

Early Termination

Placebo

21 (12.6%)

Nebivolol

16 (9.5%)

Nebivolol

18 (10.7%)

Nebivolol
20 mg

16 (9.6%)

All

71 (10.6%)

4 (2.4%) 9(5.4%) 5 (3.0%) 7(4.2%) 25 (3.7%)
Treatment Failure 3(1.8%) 0(0.0%) 0 (0.0%) 2 (1.2%) 5(0.7%)
Lost to Follow-up 4 (24%) 0 (0.0%) 5 (3.0%) 1(0.6%) 10 (1.5%)
Protocol Deviation 0 (0.0%) 0 (0.0%) 1(0.6%) 1(0.6%) 2(03%)
Withdrew Consent 10 (6.0%) 7(4.2%) 7(4.2%) 3(1.8%) 27 (4.0%)
Other 0(0.0%) 0(0.0%) 0 (0.0%) 2 (1.2%) 2(0.3%)

Four patient whose primary reason for withdrawal was reported as Withdrew Consent also cited adverse
event as a primary reason for withdrawal but were only classified into adverse event as their primary reason

for discontinuation

(Reproduced from Sponsor, Table 3, page 121)

From baseline to Week 6, compliance > 90% ranged from 84.5% to 88.6% in the nebivolol
treatment groups, compared with 82.0% in the placebo group. From Week 6 to Week 12,
compliance > 90% ranged from 82.5% to 86.9% in the nebivolol treatment groups, compared
with 79.0% in the placebo group.

Primary Efficacy Endpoint (NEB-321)

All nebivolol doses significantly reduced sitting trough diastolic blood pressure in a dose-
dependent fashion from baseline to end of study, as shown in Table 153.

Table 153. Change from Baseline to Week 12 in Sitting DBP at Trough (ITT LOCF) (NEB-321)

Treatment N Baseline Week 12 Mean LS Mean | Hochberg's | LS mean
Mean (SD) | Treatment Change Change Adjusted Difference
(mm Hg) | Mean (SD) from from p-value*® | (95% CI)**
(mm Hg) Baseline Baseline
(SD) (SE)*
Placebo 167 96.4 (9.04) | -3.9(8.86) | -3.3(1.04)
‘Nebivolol ..~~~ e
5 mg 168 96.4 (4.55) | 89.3(9.66) | -7.1(8.95) | -6.6(1.04) <0.001 33(-5.2,
-1.5)
10 mg 168 95.8(5.07) | 88.6(9.39) | -7.2(9.08) | -6.8(1.05) <0.001 -3.5(-54,
-1.7)
20 mg 166 96.5(5.22) | 87.8(9.24) | -8.6(8.30) | -7.9(1.06) <0.001 -4.6 (-6.5,
-2.8)

Source: Table 7.1.

Baseline=Last value prior to dosing on Day 1. SD=Standard Deviation. SE=Standard Error.

* From an ANCOVA model with treatment, race, age, gender, diabetes status, predicted nebivolol
metabolism, use of ACE inhibitors, use of ARBs, use of diuretics as factors, and baseline measurement as a

covariate.

® Level of significance: p <0.05; p-values obtained from the pairwise comparisons between each of the 3
nebivolol dose groups and placebo were adjusted as described in Section 9.7.1.3.1.
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¢_LS mean difference from pairwise comparison of nebivolol treatment vs. placebo.

(Reproduced from Sponsor, Table 11-1, page 58)

Secondary Efficacy Endpoints (NEB-321)

Sitting Systolic Blood Pressure at Trough

At end of study, all nebivolol doses significantly reduced sitting systolic blood pressure at
trough, as shown in Table 154.

Table 154. Change from Baseline to Week 12 in Sifting SBP at Trough (ITT LOCF) (NEB-321)

Treatment N Treatment Mean Change LS Mean Hochberg's LS mean
Mean from Baseline Change from Adjusted Difference
(SD) (SD) Baseline p-value™® (95% CI)**
(mm Hg) (SE)*
Placebo
Baseline 167 | 146.5(13.95) - - - -
143.9 (16.26).

Week 12

Baseline
Week 12
1
Baseline
Week 12

147.4 (13.44)
1392 (17.37) |

145.3 (14.26)
139.3 (1748

Baseline 166
Week 12

Source: Table 10.1.

Baseline=Last value prior to dosing on Day 1. SD=Standard Deviation. SE=Standard Error.

* From an ANCOVA model with treatment, race, age, gender, diabetes status, nebivolol metabolism, use of
ACE inhibitors, use of ARBs, use of diuretics as factors, and baseline measurement as a covariate.

" Level of significance: p < 0.05; p-values obtained from the pairwise comparisons between each of the 3
nebivolol dose groups and placebo were placed in ascending order and adjusted as described in Section
9.7.1.3.1.

¢ LS mean difference from pairwise comparison of nebivolol treatment vs. placebo.

(Reproduced from Sponsor, Table 114, page 63)

144.8 (13.16)
136.2 (17.27)

-8.6 (15.24) 6.3 (L.72) p <0.001 6.2(-9.2, -3.3)

Other Secondary Efficacy Endpoints (NEB-321)

Nebivolol was statistically significant for all secondary efficacy endpoints except nebivolol 10
mg did not significantly reduce standing and supine systolic blood pressure at trough from
baseline to end of study (p = 0.176 for standing and p = 0.055 for supine). In Tables 144 and
145, I compiled a summary of results for all primary and secondary endpoints.

Appears This Way
On Criginal
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Table 155. Summary of Results of LS Mean Change in DBP, SBP, and HR from Baseline to End of Study
(Day 84) at Trough (ITT LOCF) (NEB-321)

Sitting Standing Supine
Treatment LS Mean LS Mean LS Mean
Change LS Mean p- Change LS Mean p- Change LS Mean
value™ - from Difference™ | value*® from Difference’, | value®,” from Difference*,
Baseline® Baseline® Baseline®

SBP <0.001 -5.7 -5.7 0.045 . -3.7 0.003 . -4.9
HR <0.001 <73 -4.3 <0.001 -5.2 <0.001 _ 3.9

SBP 0.015 -3.7 -3.7 0.176
HR <0.001

- Nebivolol 20 mg han e S
DBP <0.001 3 -6.4 -4.2
SBP <0.001 -63 -6.2 . -1.2 -5.1 0.005 -3.8 -4.5
HR <0.001 -10.6 -1.6 <0.001 -11.5 -8.0 <0.001 -9.6 -6.7

Source: Table 7.1, 10.1, 11.1, 12.1, 14.1, 16.1, 18.1, 20.1, 22.1, 24.1

Baseline=Last value prior to desing on Day 1. SD-Standard Deviation. SE=Standard Error.

* From an ANCOVA model with treatment, race, age, gender, diabetes status, nebivolol metabolism, use of ACE inhibitors, use of
ARBs, use of diuretics as factors, and baseline measurement as a covariate.

* Level of significance: p < 0.05; p-values obtained from the pairwise comparisons between each of the 3 nebivolol dose groups and
placebo were placed in ascending order and adjusted as described in Section 9.7.1.3.1.

¢ LS mean difference from pairwise comparison of nebivolol treatment vs. placebo (95% Confidence Interval)

-value is Hochberg's adjusted p-value

(Compiled by Hicks K)

Table 156. Summary of Results of LS Mean Change in DBP, SBP, and HR from Baseline to End of Study
(Day 84) at Peak (ITT LOCF) (NEB-321)

Sitting Standing : Supine
Treatment LS Mean LS Mean LS Mean
p- Change LS Mean p- Change LS Mean p- Change LS Mean
value*® from Difference | value*” from Difference* | value™” from Difference**
Baseline® Baseline® Baseline®
- - - -8.6 - - -9.1 -
- 74 - - -7.2 - - -6.5 -
- -0.4 - -0.3 -0.7 -
. -12.1 -12.5 -3.4
-13.1 -5.7 0.003 -12.3 -5.1 <0.001 -11.7 -5.2
-1.6 -6.7 -6.0
DBP <0.001 -13.3 -4.0 <0.001 -12.5 -3.9 <0.001 -12.6 -3.6
SBP <0.001 -13.0 -5.6 0.006 -11.6 -4.4 <0.001 -11.4 -4.9
HR <0.001 -8.0 -7.6 <0.001 -8.4 -8.1 <0.001 -7.1 -6.4
Nebivolol 20 mg : i
DBP <0.001 -13.6 -4.3 0.001 -11.7 -3.1 <{0.001 -12.2 -3.2
SBP < 0.001 -13.3 -5.9 0.002 -12.7 -5.5 <0.001 -12.4 -5.9
HR <0.001 -10.3 -9.9 <0.001 -10.8 -10.5 <0.001 -9.2 -8.5
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Source: Table 9.1, 11.1, 13.1, 21.1, 23.1, 15.1, 17.1, 25.1

Baseline=Last value prior to dosing on Day 1. SD-Standard Deviation. SE=Standard Error.

* From an ANCOVA model with treatment, race, age, gender, diabetes status, nebivolol metabelism, use of ACE inhibitors, use of
ARBSs, use of diuretics as factors, and baseline measurement as a covariate.

* Level of significance: p < 0.05; p-values obtained from the pairwise comparisons between each of the 3 nebivolol dose groups and
placebo were placed in ascending order and adjusted as described in Section 9.7.1.3.1.

* LS mean difference from pairwise comparison of nebivolol treatment vs. placebo (95% Confidence Interval)

p-value is Hochberg's adjusted p-value

(Compiled by Hicks K)

In the ITT OC Population, all doses of nebivolol significantly reduced diastolic blood pressure
by ambulatory blood pressure monitoring, as seen in Table 157 (p < 0.003). Additionally, all
doses of nebivolol significantly reduced heart rate measured by ABPM (p< 0.001). Reductions
in heart rate were dose-dependent.
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Table 157. Change from Baseline to Week 12 in DBP by ABPM (ITT OC)

Treatment N 24-kaur BP Marning BP Evening BP  |BE While Aste
(ki) While Awake | While Awake {munilg)
(b {eantHg}
Placebo
Baaeline {Mean [SD) | 167 170U 4.0 {289} G {1133 65{§1.65)
Week 12 (Mlean [SD]) 6.2 9.23) 957 {10.27} 884 {10.33) 753 {}1.RG)
Mean Change frons Baseline 14 {6573 ~22(54T) 20271y 0.7 (R4
) Dy
LS Mean Change from 019 {0.9F; ~35{1.33) -1.311.39) 081345
Baseline (SEY
Nehivolal £ [
Baschine (Mean [SD]j | 168 | 7.7 (034} TIF 1D, 18] $0210.79) 75.2 (EQ.TT]
Week 12¢Mean [SD)) K1L{OAL: b { 1006 819 {10.27) 717 (10.80]
Mueus Chunge B.216.503 5.2 (K03} 7.5 (S50 41 (1887
feoy Baseline (S
LS Musn Change ~5. X (D893 131380 EETINT 230135
Tiosss Basellee (SEj*
Hochberg's adjuated e ABGE o OIS < 0Bt pre GHK
- prvalise
LS Mean Difference SHEE5 R4 | 3R06D, LA [ -G00E3.36) | AGGE LT
_ﬁ (8% €Iy
Nedivaelol £ sy —
Bascline (Mean JSD]) ] 168 | 571054 U3.1 {6897 UG TEA {10947
Week 12{Mcan [S3]} w1 ¢10.56) ®T1(E1.25) R24FC11.43) TN {12501
Mean Change £ 3 (R.16% =365 (%453 R8T 3908y
frotn Bascline (8B}
LS Mean Claage 5700073 FETINT) S50 {1.48 1.9 (141}
feom: Baseline (SE)°
Hachborg's adjusted < (Lo8E p=a.a3a 7 RiMiE p- 023
pryvalue
LS Mean Differcice 48 (54,33 2504802} =45 (T0, -22) ~2.7 (3.0, 0.5}
{B3% Ch*
Nebivolol 24 my
Baseline (Mean [SB)} | 166 | $7.4¢5.877 $67 (0 El; 5.5 (H092)
Week £ (Mean (SD]3 b {951 14§ 80,547 7144 (36.50)
Moun Chunige 5.0 {7 3%y S NOTI TR
fronn Baseline (SE)
L8 Moan Chuage .3 {002y 310134 EETNER X135
Frasn Buasedine (SE}
Hochberg's adjusted e L pr O3 o B P QLAY
-l
LS Mean Diffesence 54T AR 25(-5.7 1.4} AR 3T E TS ST
98% CI™

Seuree; Tables 26.1-26.4.

“Frem an ANCOVA model with treatmenl, reve, sgio, gonder, dinbetes satus, sebivolol metabolisn, te of ACE
inhibizacs, e of ARBY sid use of dinsetio us Sictors, and boseline messumoneat a5 4 covaris,

“Level of significance: p< 003, prvadues obiniged Tons the painwise comparisons betwenn ench of the § achivla
dite growps and placebo wite placed i sicending ceder and sdfnsted s deseribed i Sectiver 9.7.2.3.1

15 mean difference frara pairwdse comparizon of nelivolol treaiment v placebo

(Reproduced from Spensor, Table 11-16, page 82)

Response Rate (NEB-321)
The response rate was dose-dependent and ranged from 53.0% to 65.1% in the nebivolol

treatment groups, as shown in Table 158.
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Table 158. Percent of Patients with a Reduction in Sitting Diastolic Blood pressure to <90 mm Hg at Day 84
or a Reduction of at least 10 mm hg from Baseline to Day 84 ITT Population, Last Observation Carried

Forward (NEB-321)

Responder Placebo Nebivolol Nebivelol Nebivolol Total

(N=167) 5mg 10 mg 20 mg (N=669)
(N=168) (N=168) =166)

Yes 69 (41.3%) 89 (53.0%) 101 (60.1%) 108 (65.1%) 367 (54.9%)

No 98 (58.7%) 79 (47.0%) 67 (39.9%) 58 (34.9%) 302 (45.1%)

Total Observed 167 (100%) 168 (100%) 168 (100%) 166 (100%) 669 (100%) .

p-value (a) (Hochberg 0.028 0.001 <0.001

adjusted)

p-value (a) (Unadjusted) 0.028 < 0.001 <0.001

(a) From logistic regression analysis for multiple pairwise comparisons of Nebivolol vs. Placebo with
treatment, race, age, gender, history of diabetes, nebivolol metabolism, use of ACE inhibitors, use of
angiotensin receptor blockers, use of diuretics, and baseline measurement as independent variables in the
model and reduction or no reduction in Sitting Diastolic Blood Pressure taken at trough.

(Reproduced from Sponsor, Table 28.1, page 267)

Subgroups
For the primary efficacy endpoint, there was no significant treatment interaction by gender, age,

race, race adjusting for BMI, diabetes status, nebivolol metabolism, use of ACE inhibitor, use of
ARB, and use of diuretic.

Interaction by Site
There was no significant interaction by study site for the primary efficacy endpoint.

Trough to Peak Ratios (NEB-321)

Using placebo-subtracted LS mean changes from baseline, ratios for sitting DBP reduction were
1.046, 0.884, and 1.078 for nebivolol 5 mg, 10 mg, and 20 mg, respectively. For sitting SBP
reduction, placebo-subtracted LS mean changes from baseline were 0.993, 0.654, and 1.055 for
nebivolol 5 mg, 10 mg, and 20.mg, respectively.

Summary (NEB-321)

Compared to placebo, nebivolol 5, 10, and 20 mg doses significantly reduced trough sitting DBP
and SBP in patients on background antihypertensive therapy. Nebivolol 10 mg did not
significantly reduce supine and standing SBP at trough. Using placebo-subtracted LS mean
changes, ratios for sitting SBP reduction were lower than for DBP reduction. Some patients may
require twice daily dosing of nebivolol.
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11.6 NEB-306 (Pivotal) (" A Multicenter, Parallel Group Extension Study to
Determine the Safety and Efficacy of Long-Term Nebivolol Exposure in

Patients With Mild to Moderate Hypertension (Final Report)™)

Investigators

The 115 investigators are listed in Table 159 below. The sites were in the US, United Kingdom,

the Netherlands, and Belgium. Individual sites (n=115) randomized between 0 and 38 patients in

the extension phase and between 0 and 8 patients in the follow-up phase.
Table 159. Investigators (Study NEB-306)

Investigator Site # Patients Investigator Site # Patients
Extension | Follow- Extension | Follow-
Phase up Phase up
: Phase | Phase
. 4 0 ] 3 0
11 0 ] 1 0
7 0 N 3 0
\ 18 0 3 0
8 0 \ B 6 0
2 0 5 3
0 0 N 1 0
9 0 N 1 0
i 0 N 5 0
4 0 N 4 0
9 0 B 15 0
4 0 6 0
5 0 i 1 0
1 0 B 10 1
9 0 | 2 0
4 0 N 9 0
5 0 | 7 0
4 0 1 0
15 0 1 3 0
8 0 1 24 0
25 3 1 3 0
4 0 1 / 5 2
5 0 (,/ 1 0
; 8 0 f 1 12 0
‘ l 0 % 1 4 0
12 0 ‘ | 38 0
4 0 ] 38 0
5 0 I 5 0
i 8 0 i 5 0
15 0 B 5 0
26 0 5 0
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Investigator Site # Patients Investigator Site # Patients
Extension | Follow- Extension | Follow-
Phase Phase up
Phase Phase
28 18 0
] 24 L 10 0
: 1 7 0
2 1 4 0
15 6 0
7 i 12 0
j | )
/ 8 } 3 0
/ 1 ; 4 1
7 1 2 ?
3 1 6 0
1 2 0
17 12 0
18 1 6 1
15 o 1 2 0
2 - b 5 0
4 0 l: 1 0
13 o | ] 13 0
5 f f} 3 0
1 - i
2 0 ! i ’ 6 0
3 1 / . 10 8
8 0 5 0
2 0 1 3 0
7 0 al 11 2
18 0 - 28 3
2 0 3 0
3 0 T 1 0
8 0 1 1 0
. 2 0
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Study Dates
March 8, 2002 — September 25, 2003

Study Design
The study description was based upon the protocol dated November 12, 2001 and Amendment 1
dated March 4, 2003.%

This was a Phase I double-blind, multicenter, parallel group, 9-month extension study with an
optional 4 week randomized withdrawal phase. In response to discussions with the FDA on
October 9, 2002,* Mylan added the 4 week follow-up phase to assess rebound effects from the
abrupt withdrawal of nebivolol. The 9-month extension study did not include a control group.
Only the 4 week follow-up phase was double-blind and placebo-controlled, and patients were
randomized in a 2:1 fashion to placebo or nebivolol 5, 10, or 20 mg.

Patients who received adjunctive antihypertensive therapy in the 9-month extension phase could
not participate in the randomized withdrawal phase.

An overview of the study is shown in Figure 20.

Appears This Wway
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*The first amendment allowed patients to also use open-label amlodipine 5 or 10 mg. Prior to
Amendment 1, in the double blind randomization phase, patients received either nebivolol monotherapy (5,
10, or 20 mg) or nebivolol (5, 10, or 20 mg) in conjunction with Level 1 and 2 adjunct therapies consisting of
open-label thiazide/thiazide-like diuretic or thiazide/thiazide-like diuretic with triamterene, respectively.
After the approval of Amendment 1, patients received either nebivolol monotherapy (5, 10, or 20 mg) or
nebivolol (5, 10, or 20 mg) in conjunction with Level 1 and 2 adjunct therapies consisting of open-label
amlodipine 5 or 10 mg, respectively. The first amendment allowed for the 4-week follow-up phase. NEB-
306 concluded early to include this data in the NDA 21,742 dossier. Patients were allowed to continue
nebivolol in NEB-323, a long-term, open-label study. Amendment 1 used the same definition for a
responder as NEB-202, NEB-302, and NEB-305 and added descriptive summaries by race.

“Information provided by the sponsor on page 29 of the protocol.
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Figure 20. Study Design (NEB-306)

Visit ¢ Study Day # Treatinent
Vigit I Day 0 [ Assion to nebivolol freatment
]
Visit B2 Doy 28 Continne or increase cureent nebivolol
| dose. Eevat 1 adiunct therapy possible™
Visit E3 Day 91 Cotinue or merease eaerent nebivolol
dose. Fevst 1 or Level 2adjunct therapy
possibile."*
I
Vigit B4 Day 182 Contine or increase eutrent nebivolol
dose. Level 1 or Level 2 adjunct therapy
possible. ™
l
Visy B3 Day 273 Ead of Fingl Patient Visit S-month extension
Extengion Phase Patients entering follow-up randomized to
Visit FUVE Day 0 Follow-lip | placebo or nebivolol 5, 10, or 20mg at a 2:1
: S ratio of placebonebivodol
l
Visit FUV2 Follow-Up Day 7 | Follow-ujs on-trestment visit
I
Visst FUV3 Follow-Up Day 14 | Follow-up on-treatment visit
Visit FLVS Follow-Up Bav 28 | Final study wisit follow-ups

¥ Nebdvolok dixe based on sverage sitting heare sate and DRF ani dose in previoss stidy.

Pricd 16 fomesidment 1, Lead 1 and 2 adjanct therapies were thinzide e thinvide-lke dimretie and shizoride or
thiazide-like divretic with friansderene, respeetively; after Amesdment 1, Lovel ¥ aed 2 adjunct therapies were

ambwdiping 5 and 10myg, respoctively.

¢ Nebivolol dose aul addition of Level | ar 2 adjunct therapy Lased on average sitting heart rute and DB and

o wasignid « provious stady visk,

(Reproduced from Sponsor, Figure 9.1-1, page 31)

In the 9-month extension phase, patients received one of four possible treatments based on the
average sitting heart rate and diastolic blood pressure measured at the study visit and the therapy
they were already receiving. After the investigator recorded this data in the TeleTrial® system,
Teletrial® instructed the investigator to assign adjunct therapy, if necessary, according to the

detailed algorithm shown in Table 160.

The four possible treatments were

("other")41

41The "other™ category consisted of patients receiving nebivolol in conjunction with an antihypertensive in a
different class other than a diuretic or calcium channel blocker. Similarly, patients in the "other" category
could also be on nebivolol plus adjunct therapy in addition to an additional antihypertensive medication

nebivolol once daily monotherapy (5 mg, 10 mg, or 20 mg)
nebivolol once daily (5 mg, 10 mg, or 20 mg) plus Level 1 adjunct therapy
nebivolol once daily (5 mg, 10 mg, or 20 mg) plus Level 2 adjunct therapy
nebivolol once daily (5 mg, 10 mg, or 20 mg) plus another antihypertensive medication

which could be a diuretic, calcium channel blocker or other type of antihypertensive.
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Table 160. Study Medication Administered: Algorithm for Assignment of Nebivolol Study Medication and
Adjunctive Therapy During the 9-Month Extension Phase (NEB-306)

Dizvbulic BE W)

Stady Medications af g Eiastolic P 2%mmuits |
Previouy Clinfe Visit TR 2351PM HR =858rM HR Z55BPM HR <358PM
st E) Flooda Hzb Smax Inolivilie Neb Smu Inedinible
CStiedy By 2 Neb 1. 23me Mo Smg Inelizible Neb 5o Inghieiblc
Heb 2. Sime Nieh Sme lnelicible ek Sma inediaibte
Neb Smg Heh Spap Nk Smz_ Feb 10mz Neb Siip
Wb Hines Nels Hmg Nab Img Neb 20mp Neb Smg
Heds 2z Neb 2wy Neb 1gmg ke g Neb o
Hek 3041kma Meb Neb 1Dmz Neb 2y Neb ez
mem— — - - - m———r—
Vixit E2 Mok S Med Smg _3&['@!5 Sz ;!wh o Neb Sms + Jevel ¥
(Study oy 28} Nehr 1mg Mcb mg Neb 1omg Neb 2me Heb Smg + favd
Neh Srma Nk Jmg Neb 20mg Neb g Neb Hhag
Visit E3 Neb Sme Neb Sme Xob Sme Neb £ Neh Sme - Level 1
Sty By 91 Neb Semer 4 Level £ Nib Sme + Lovel B Neb Sme + Leved |* Neb Smu - fawel E Meb 3me + Lovel 2
Neb Himg Neb Hme Nob Smg Hch H0mg & Lovd ¥ Neb I + Lervel E°
N&% Mot Hbone Nih Idmg Neb Wime + Leavel £ Neb I0m + Lovef 1
Visit B Heb Smg Hels Smig Nob Sz Neh Smz - bovel I N Simg + Ll £

(Study Dy 182

¥l Smg + Lovel I

b Stoe + Lovel 7

Neh Spe -+ Level B
Neb T 4 Low] 2

Mebs Smug -+ Lened 1
Xob Song + Lovak 2

Neb Sng + Leve] 2F
Noch [0 = Basval 2

Neb Sine + Bavel 2°
Hub Smp < foval 2

Vst 5
Suedy Day 273

Wb Singz + Level 7

Blels Mhme

Neb 1nss 4 Level 1I*

Neb Himg + Lowd 3°

Neds 2mu
Nch Mo -4 Leved 1

Wik 3oz 4 Leved X

Meb 1 Neb s Neh 10ms Neb ez Eovel 17 Neb Sme -+ lowd |
Fek 10w + Leved Nub 18mz 4 Level 1* Kb 10me -+ Lewd §° Nab [Dmgr -+ Lowel 2 HNeb Smg 5 Lovel 2°
Neh 20ms Nk Kimg Neh 2z Neb Xime+ Level [* Beb Bmed Level B
pr ey + Loved * Nebs 2oy + Lavet P Nok Eﬂmg < Lowd 1Y eh Jme ~ Loval 2° Neb 1mgs + Lovel T°
Nob Smag Exd of Treatment omeesth End of Treatment nd of Treatoent Somsonth End ol Treatment Gvmeosth
Nk Stag -+ Leavel £ Extensiva Phave Yoatumih E Extension Phasc Exteasion Phase
Phase

b hiazidedhinzide-like di

B gvith 1ok

Rote: BP = Blood prossure; FIR = heare mt& Kb = nehivalal
(Reproduced from Sponsor, Table 9.4.1-1, page 37)

~ thiszide/biazide-like dinresie without srimmiereas foriginat Frotocols and amisdipine Smg afler Asiendmers 1)
iginal Protocol) and mnlodigdang 10mgy Gafier Amaridment 1),

The study permitted titration of nebivolol during Visit E2 through E4. At study Visit E2 and
study Visits E3 and E4, Level 1 and Level 2 adjunct therapy was allowed, respectively.
As shown in Table 161, adjunctive therapy consisted of the open-label use of the following

medications:

Table 161. Adjunctive Therapy (NEB-306)

| Therapeutic Classification

Diuretic

Level = arhlodlpmé

m

Potassium-sparing diuretic

5 mg

Céiéium channel blocker

Level 2 = amlodipine 10 mg

Calcium channel blocker

(Reproduced from Sponsor, Table 9.4.2-2, page 39)

Based on the diastolic blood pressure-heart rate algorithm, Teletrial® assigned the patient's
nebivolol dose. Although the investigators and patients knew patients were receiving nebivolol,
they were blinded to the actual dose. Two patients were unblinded during NEB-306. One
patient was unblinded after he experienced the adverse events of bronchitis, drowsiness, nausea,
and stopped transpiration on October 23, 2002. The other patient was unblinded on the last day
of the study, because he strongly insisted on being continued on the same nebivolol dose.
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There were five study visits in the Extension Phase and four follow-up visits in the randomized
withdrawal phase. Investigators measured trough supine, sitting, and standing blood pressure

and heart rate at Visits E1 through E4 and at follow-up visits 2 through 4. At Visits El, E3, E4,
and E5, investigators measured peak supine, sitting, and standing blood pressure and heart rate.

Inclusion criteria were similar to those already described for NEB-302. Additionally, patients
could enter NEB-306 only if they had successfully completed NEB-202, NEB-302, and NEB-
305. For the 4-week randomized withdrawal study, there was a separate consent form, and
patients could enter this study only if they received nebivolol monotherapy (5 mg, 10 mg, or
20 mg) in the 9-month extension phase.

Exclusion criteria were identical to those for NEB-302 with the following exceptions:

¢ NEB-306 excluded patients with a BMI > 40 kg/m?, compared to a BMI > 35 kg/m? in
NEB-302.

e NEB-306 did not exclude patients with diabetes and a HbA l¢ > 10%, compared with
NEB-302, NEB-305, and NEB-202.

* NEB-306 did not exclude patients with prior exposure to nebivolol for the treatment of
hypertension in NEB-202, NEB-302, or NEB-305

e The NEB-306 randomized withdrawal phase excluded patients from the 9-month
extension study who received adjunctive therapy.

Prohibited medications in NEB-306 were similar to those in NEB-302, except the previously
described adjunctive medications were allowed.

Restricted medications in NEB-306 were similar to those described in NEB-302, with the
following exceptions:
* NEB-306 prohibited antihistamine use within 24 hours of clinic visits, compared to NEB-
302 which prohibited antihistamine use within 3 days of Visits 3 and 7.
¢ NEB-306 did not allow NSAID use exceeding a total of 2 days within 2 weeks prior to
Study Day 273. NEB-302 did not permit NSAID use exceeding 5 consecutive days or
within 3 days prior to Visits 3 and 7.

As stated on page 57 of the protocol, major protocol violations in NEB-306 included
¢ lack of informed consent
* baseline protocol violations in the feeder study
e presence of exclusion criterion
* trough blood pressure measurements taken < 22 or > 28 hours post-dosing at last visit
* peak blood pressure measurements taken < 2 or > 3 hours post-dosing at last visit
* prohibited concomitant medication (defined as medication received 14 days prior to first
dose and any time after the first dose in NEB-306)
¢ receipt of incorrect treatment or non-receipt of an assigned bottle
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The objectives of NEB-306 were to determine the long-term efficacy and safety profile of
nebivolol for the treatment of elevated blood pressure in patients with mild to moderate
hypertension.

The primary efficacy endpoint was the change in average sitting diastolic blood pressure taken at
trough drug effect (approximately 24 + 2 hours post previous morning's dose) at end of treatment
compared to baseline of NEB-202, NEB-302, or NEB-305.

Because the population in NEB-306 was self-selected, the sponsor did not perform formal
statistical analyses. The primary population for analysis was intention-to-treat, observed cases.
The secondary population for analysis was intention-to-treat, last observation carried forward,
and the Per-Protocol (PP) Population.

As reproduced from the sponsor on page 49, secondary efficacy endpoints for NEB-306 include
the following parameters:

e the change of the average sitting SBP taken at trough drug effect (approximately 24 + 2
hours post-previous morning's dose) at end of treatment compared to baseline of
NEB-202, NEB-302, or NEB-305

e the change of the average sitting SBP and DBP taken at peak drug effect (approximately
2-3 hours post-dose) at end of treatment compared to baseline of NEB-202, NEB-302, or
NEB-305

e the change of the average supine SBP and DBP taken at trough drug effect
(approximately 24 + 2 hours post-previous morning's dose) at end of treatment compared
to baseline of NEB-202, NEB-302, or NEB-305

* the change of the average supine SBP and DBP taken at peak drug effect (approximately
2-3 hours post-dose) at end of treatment compared to baseline of NEB-202, NEB-302, or
NEB-305)

¢ the change of the average standing SBP and DBP taken at trough drug effect
(approximately 24 + 2 hours post-previous morning's dose) at end of treatment compared
to baseline of NEB-202, NEB-302, or NEB-305

e the change of the average standing SBP and DBP taken at peak drug effect
(approximately 2-3 hours post-dose) at end of treatment compared to baseline of NEB-
202, NEB-302, or NEB-305

e the response rates of treatment groups. A responder was defined in 2 ways: (1) a patient
whose sitting DBP (trough) at end of study was < 90 mm Hg, or had decreased by > 10
mm Hg from baseline (baseline of NEB-202, NEB-302, and NEB-305) to end of study or
(2) a patient whose average sitting DBP (trough) at end of extension phase was < 90 mm
Hg. To be consistent with NEB-202, NEB-302, and NEB-305, the primary definition
was the former.

e cffect of nebivolol over time. Blood pressure parameters and percent of responders were
plotted over time.

* Incidence of patients who received rescue medication for elevated blood pressure. Ifa
patient was prescribed 2 adjunct medications concurrently, the second adjunct medication
was considered a rescue medication.
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Investigators reported serious adverse events t0 <~ within 24 hours of the investigator's
first knowledge of the event.

Results (NEB-306) .

Out 0f 2,016 ITT patients from the feeder studies, 845 patients entered the 9-month extension
phase. NEB-302, NEB-305, and NEB-202 enrolled 129, 366, and 350 patients, respectively. By
the end of the extension phase or at early termination, there were 607, 206, 21, and 11 patients
receiving nebivolol, nebivolol + diuretic, nebivolol + calcium channel blocker (CCB), and
nebivolol + "other" regimen, respectively. The number of subjects completing the study through
Day 273 was 393/845 (46.5%), including 268/607 (44.2%) nebivolol, 110/206 (53.4%) nebivolol
+ diuretic, 7/21 (33.3%) nebivolol + CCB, and 8/11 (72.7%) nebivolol + other patients.

Although 268 patients on nebivolol monotherapy were eligible for the 4-week randomized
withdrawal study, fewer patients enrolled. Reasons for reduced enrollment in Study NEB-306
included many of the investigative sites choosing not to participate, patients already completing
the extension phase prior to the approval of Amendment 1 which added the follow-up phase, or
the sponsor terminating the study early so the results could be included in the NDA dossier.
After exclusion of patients for the above reasons, 56 patients were eligible for the 4-week

randomized withdrawal trial, and 28 patients enrolled and completed the follow-up phase. In a
2:1 randomization, 18 patients received placebo and 10 patients received nebivolol. Of the 10
patients receiving nebivolol, 5, 4, and 1 patient(s) received nebivolol 5 mg, 10 mg, and 20 mg,

respectively.

Subject disposition is shown in Table 162 and Table 163 below.

Table 162. Patient Disposition by Treatment, 9-Month Extension Phase (ITT Population) (NEB-306)

Nebivolol + Nebivolol Nebivolol
Nebivolol Diuretic +CCB* + Other Total
n (%) n (%) n (%) n (%) N(%)

ITT Extension Population 607 206 21 11 845
Completed 268 (44.2) 110 (53.4) 7(33.3) 8(72.7) 393 (46.5)
Discontinued 339 (55.8) 96 (46.6) 14 (66.7) 3(27.3) 452 (53.5)
Adverse Event 26 4.3) 4(1.9) 1(4.8) 0 31 3.7
Treatment Failure 13(2.1) 4(1.9) 0 0 17 (2.0)
Lost to Follow-Up 32(5.3) 6 (2.9 0 0 38(4.5)
Protocol Deviation - 7(1.2) 1(0.5) 0 1(9.1) 9(1.1)
Withdrew Consent 47(1.7) 8§(3.9) 1(4.8) 0 56 (6.6)
Other 214 (35.3) 73 (354) 12 (57.1) 2(18.2) 301 (35.6)

Data Source: Table 1.1.1 and Table 1.7.1
Note: Treatment classification was based on the treatment at the end of study participation.

* CCB = Calcium Channel Blocker

(Reproduced from Sponsor, Table 10.1-1, page 59)
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Table 163. Patient Disposition by Treatment, 4-Week Follow-Up Phase (ITT Population) (NEB-306)

Nebivolol Nebivolol Nebivolol
Placebo S5mg 10 mg 20 mg Total
n (%) n (%) n (%) n (%) N (%)
ITT Follow-Up Population 18 5 4 1 28
Completed 18 (100) 5 (100) 4 (100) 1 (100) 28 (100)

Data Source: Table 1.7.2

(Reproduced from Sponsor, Table 10.1-2, page 59)

Table 164 summarizes patient enrollment by feeder study and nebivolol dose at time of entry.
Table 164. Patient Enrollment by Feeder Study and Nebivolol Dose at Time of Entry to NEB-306"

Study Placebo | Nebivolol | Nebivolol | Nebivolol | Nebivolol | Nebivolol | Nebivolol | Total
1.25mg | 25 mg 5mg 10 mg 20 mg 30/40 mg
n (%) n(%) | n(%) | N
Entered NEB- | 18 [, T
206 g | 000 | 26619 | 15666) | 25(32) | 26(578) | 19442) 935)
Did Not Enter 23 ' 130
| een | 0@ | 16681 | 26(639) | 20468) | 19(422) | 24(559) (502)
Entered NEB- | 29 | oo ] o T 366
206 33y | 2070 | 27697 | 67(453) | 65489) | 74(51.4) | 72483) @
Did Not Enter 38 411
NEB-306 (67 | 629 | 41603 | 81 (547) | 681D | 70 (s6) 7I61) (529)
“Entered NEB- | 34 | . 109 1090 | . T 33
305 sy | 200 | 000 1 550 | BUE | (505 | 000 (49.9)
Did Not Enter 27 ' 109 108 108 352
NEB-306 @3) | 000 | 00D | 5000 | 524 | @os | °O9 | 5o

(a) Only subjects who completed the NEB-302, NEB-305, or NEB-202 were included in this table.
Cross Reference: NEB-306 Data Listing 1 and Data Listing 1 and 5 in NEB-302, NEB-305, and NEB-202

(Reproduced from Sponsor, Table 1.9, page 352)

The demographic and baseline characteristics of the subjects in the Extension Phase are

presented in Table 165.

Table 165. Baseline® Patient Characteristics by Treatment® (Extension Phase) (ITT) (NEB-306)

207

Parameter Nebivolol Nebivolol + Nebivolol + Nebivolol + Total
n (%) Diuretic Calcium Other N (%)
n (%) Channel n (%)
Blocker
n (%)
N 607 206 21 11 845
Mean (SD) 52.7(11.5) 54.1 (10.1) 48.5(9.7) 62.4 (7.6) 53.0(11.2)
| Age Group i :

<65 503 (82.9) 172 (83.5) 21 (100.0) 6 (54.5) 702 (83.1)
> 65 104 (17.1) 34 (16.5) 0(0.0) 5 (45.5) 143 (16.9)

(continued)
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Parameter Nebivolol Nebivolol + Nebivolol + Nebivolol + Total
n (%) Diuretic Calcium Other N (%)
n (%) Channel n (%)
Blocker
n (% —
591 (97.4) 203 (98.5) 21 (100.0) 10 (90.9) 825 (97.6)
16 (2.6) 1(9.1) 20 (2.4)
" Male 311 (51.2) 125 (60.7) 9 (42.9) 6 (54.5) 451 (53.4)
" Female 296 (43.8 5(45.5 394 (46.6)
" Black 133 21.9) (26.2) 8(38.1) 2(18.2) 197 (23.3)
Non-Black 474(78.1) 152 (73.8) 13 (61.9) 9 (81.8) 648 (76.7)
Caucasian 423 (69.7) 136 (66.0) 11 (52.4) 8(72.7) 578 (68.4)
Asian 2(0.3) 1(0.5) 0(0.0) 0(0.0) 3(04)
Hispanic 46 (1.6) 13 (63) 2(95) 1(9.1) 62 (1.3)
2(L.0) 0(0.0) 5(0.6)
39(64) 12 (5.8) 0(0.0) "2(18.2) ~53(63)
No 568 (93.6) 194 (94.2) 21(100.0) 9 (81.8) 792(93.7)
16 (1.8) 61 (7.2)
190 (92.2 _784(92.8)
358(59.0) | 116(563) |  8(8.0) 8(12.7) 490 (58.0)
@L0) | 90437 13 (61.9) 3(27.3) 355 (42.0)
"" 206 21 1 845
Mean (SD) 72.7 (34) 72.9 (8.8) 73.4 (8.5) 712 (8.7) 72.7 (8.5)
_Sitting DBP (mm Hg) (Baseline) - L . L e
607 206 21 11 845
98.6(33) 1004 (4.1) 1008(44) | 99.1(20) 99.1 (3.6)
206 21 11 845
Mean (SD) 150.9 (13.7) 154.2 (15.5) 1526 (15.2) 1602 (9.1) 151.8 (14.2)

(a) Baseline represents the baseline value at the start of NEB-302, NEB-305, or NEB-202
(b) Treatment Classification was based on the treatment at the end of study.

(c) BMI is the baseline weight in kilograms divided by the square of the baseline height in meters
Cross Reference: NEB-306 Data Listing 1

(Reproduced from Sponsor, Tables 1.1.1 and 1.2.1, pages 144-145 and 150-152)

The baseline and demographic characteristics for the patients in the four-week follow-up phase
are presented in Table 166.

Appears This Way
On Original
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Table 166. Baseline® Patient Characteristics by Treatment (Four-Week Follow-up Phase) (ITT) (NEB-306)

Parameter

Placebo
n (%

Nebivolol
S mg
n (%

Nebivolol
10 mg
n (%

Nebivolol
20 mg Total
n (%) N (%)

5 4 1 28
528(110) | 458(160) 670(NA) | 507 (106)
— 1(25.0) [(1000) | 5(179)
‘ a0y |
2 (40.0) 2(50.0) 000 | 7050
3 (60.0) 2(50.0 1(100.0) 21 (75.0) _
Black 4(222) 2 (40.0) 1(25.0) 0(00) @50
Non-Black 14 (77.8) 3(60.0) 3(75.0) 1(100.0) 21 (75.0)
Caucasian 12(66.7) 2 (40.0) 3(75.0) 1(100.0) 18 (64.3)
" Hispanic 2(11.1) 1(20.0) 0(0.0) 000 | 3309
0(0.0) 000 [ 166
5(1000) | 1(100.0) 27 (96.4)
2a00) | 350 1 (1000) 16 (57.0)
3 (600) _1@50) 0(0.0) 12 (42.9)
it EIET ; %
64404 | 7450198 | BONA 69.9 (10.1)
975 (1.9) 9207 973 (3.6) 97.0 (NA) 975 (2.2)
5 4 1 28
Mean (SD) 150.8 (11.3) 1472 (12.0) 1223 (13.3) 165.0 (NA) 1295 (11.8)

(2) Baseline represents the baseline value at the start of NEB-302, NEB-305, or NEB-202
(b) BMI is the baseline weight in kilograms divided by the s
Cross Reference: NEB-306 Data Listing 1

quare of the baseline height in meters

(Reproduced from Sponsor, Tables 1.1.2 and 1.2.2, pages 146-147 and 154-156)

Common coexisting medical conditions in the ITT 9-month extension population included
essential hypertension (99.8%), hypercholesterolemia (17.8%), hyperlipidemia (10.2%),
hysterectomy (10.2%), seasonal allergies (6.0%), tubal ligation (5.7%), depression (5.7%),
gastroesophageal reflux disease (5.4%), allergic rhinitis (5.1%), and headaches (5.1%).

In the 4-week follow-up phase, common coexisting medical conditions in > 10% of the [TT
Population included essential hypertension (100%), hysterectomy (32.1%), gastroesophageal
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reflux disease (21.4%), hypercholesterolemia (14.3%), hyperlipidemia (10.7%), myopia (10.7%),
postmenopausal status (10.7%), seasonal allergies (10.7%), and anemia (10.7%)).

In the 9-month extension phase, a total of 74.9% of patients used concomitant medications.
Concomitant medications used in > 2.0% of patients included acetylsalicylic acid (15.9%),
multivitamins (13.7%), acetaminophen/paracetamol (9.9%), atorvastatin (86%), ibuprofen
(6.4%), tocopherol (5.8%), conjugated estrogens (4.1%), ascorbic acid (4.0%), simvastatin
(3.8%), levothyroxine sodium (3.6%), calcium (3.3%), esomeprazole (3.1%), fexofenadine
hydrochloride (2.4%), rofecoxib (2.4%), metformin (2.2%), celecoxib (2.1%), and sildenafil
citrate (2.1%). In the nebivolol and nebivolol and diuretic groups, 5.1% and 10.2% of patients,
respectively, used ibuprofen, which was markedly different.

Enrollment status by efficacy in NEB-202, NEB-302, and NEB-305 is shown in Table 167.

Table 167. Summary of Change From Baseline” in Efficacy Endpoints by Enrollment Status into NEB-306
(ITT) (NEB-306)

Parameter/ Baseline* Day 84

Treatment Patient Cohort N Change From

(_;roup" Mean Day 84 Mean ‘Baseline‘ SE

Patients not
entering NEB- 88 99.98 94.15 -5.83 0.80
306

Placebo Patients

entering NEB- 81 99.10 92.94 -6.16 0.91
306

Patients not
entering NEB- 36 99.67 91.61 -8.06 1.15
Nebivolol 1.25 306

mg Patients
entering NEB- 32 98.31 90.13 -8.19 1.32
306

Patients not
entering NEB- 57 99.91 90.82 9.09 0.97
Nebivolol 306

25 mg Patients
entering NEB- 53 99.13 91.57 -1.57 1.05
306

Patients not
entering NEB- 216 99.77 89.73 -10.04 0.56
Nebivolol 306

Smg Patients
entering NEB- 191 98.99 88.83 -10.17 0.49
306

Patients not
entering NEB- 198 99.80 88.53 -11.27 0.56
Nebivolol 306

10 mg Patients
entering NEB- 188 98.94 87.95 -10.99 0.54
306

Patients not
entering NEB- 197 99.71 89.33 -10.38 0.62
Nebivolol 306

20 mg Patients
entering NEB- 209 99.43 86.90 -12.53 0.57
306

(continued)

210




Clinical Review
Karen A. Hicks, M.D.
NDA #21-742
Nebivolol

Table 156. Summary of Change From Baselinea in Efficacy Endpoints by Enroliment Status into NEB-306
(ITT) (continued) ]

Parameter/ Baseline® Day 84

Treatment Patient Cohort N Change From
Group® Mean Day 84 Mean Baseline*

SE

Patients not
entering NEB- 101 : 99.54 90.22 -9.33 0.77
Nebivolol 306
306/40 mg Patients
entering NEB-
306
od Pressure
Patients not .
entering NEB- 88 151.45 147.03 -4.42 1.49
306
Patients
entering NEB- 81 153.31 146.90 -6.41 1.55
306
Patients not .
entering NEB- 36 152.67 145.64 -7.03 2.13
Nebivolol 306
1.25 mg Patients
entering NEB- 32 149.19 142.72 -6.47 1.92
306
Patients not
entering NEB- 57 148.70 140.95 -1.75 1.87
Nebivolol 306
2.5mg Patients
entering NEB- 53 149.55 143.02 -6.53 2.03
306
Patients not
entering NEB- 216 151.96 140.84 -11.12 0.97
Nebivolol . 306
S mg Patients
entering NEB- 191 151.61 141.38 -10.23 0.99
306
Patients not
entering NEB- 198 152.99 140.69 -12.30 0.99
Nebivolol 306
10 mg Patients
entering NEB- 188 152.43 {41.26 -11.18 0.99
306
Patients not
entering NEB- 197 151.75 141.26 -10.49 1.13
Nebivolol 306
20 mg Patients
entering NEB- 209 152.43 137.27 -15.16 1.03
306
Patients not
entering NEB- 101 153.86 144.41 -9.46 1.60
Nebivolol 30/40 | 306
mg Patients
entering NEB- 91 150.79 136.67 -14.12 1.44
306 ]
(a) Refers to change from baseline (baseline value at the start of NEB-302, NEB-305, or NEB-202) to Day 84 (of NEB-302, NEB-305, or
NEB-202 respectively) .
(b) Treatment group is the treatment group that patients were on at the start of NEB-302, NEB-305, or NEB-202
Cross Reference: NEB-306 Data Listing 1 and Data Listings ! and 10.1.1-10.1.3, 10.2.1-10.2.3, 10.3.1-10.3.3 from NEB-302, NEB-305, or
NEB-202

(Reproduced from Sponser, Table 1.11, pages 355 and 356)

91 99.02 86.09 -12.93 0.82

Placebo
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Compliance
During the 9-month extension phase, noncompliance was 5.2%, 8.0%, 0.0%, and 0.0% in the

nebivolol, nebivolol + diuretic, nebivolol + calcium channel blocker, and nebivolol + other
groups, respectively.

In the 4-week follow-up phase, noncompliance was 0.0% in all groups.

Results

Primary Efficacy Endpoint (NEB-306)

The primary efficacy endpoint was the change in average sitting DBP taken at trough at end of
treatment compared to baseline of NEB-202, NEB-302, or NEB-305.

The primary efficacy results for the ITT OC Population are shown in Table 168.

Table 168. Mean Change From Baseline in Sitting Diastolic Blood Pressure (mm Hg) at Trough by
Treatment (ITT OC, 9-Month Extension Phase)

Treatment N Baseline Treatment Change From Baseline
by Visit® Mean® Mean
L Mean | SE 95% CI__
Nebivolol 266 97.8 82.8 -15.0 04 (-15.9,-14.1)
Nebivolol +
Diuretic 125 100.2 88.3 -12.0 0.6 (-13.2,-10.8)
Nebivolol +
CCR® 7 102.0 953 -6.7 43 (-17.1,3.7)
Nebivolol +
Other 9 99.0 84.3 -14.7 3.1 (-21.8,-7.6)

Data source: Table 2.1.1

*See Table 9.7.1.5-1 for the relative day ranges for each visit.

"Baseline represents the baseline in the feeder study (NEB-202, NEB-302, or NEB-305)
‘CCB = Calcium channel blocker

(Reproduced from Sponsor, Table 11.4.1.1.1-1, page 68)

For the primary efficacy endpoint in the ITT LOCF secondary population, results were similar
except the mean decrease in the nebivolol + calcium channel blocker group at the end of the 9-
month extension phase was significant. These results are shown in Table 169.

Table 169. Mean Change from Baseline® in Sitting Diastolic Blood Pressure (mm Hg) at Trough by
Treatment (ITT LOCF, 9-Month Extension Phase) (NEB-306)

Treatment N Baseline Treatment Change From Baseline
by Visit* Mean® Mean

Mean | SE | 95%cC1
Day 273 (Visit E5)
Nebivolol 607 98.6 85.6 -13.0 0.3 (-13.6,-12.3)
Nebivolol + 206 100.4 89.2 112 05 (-12.2,-10.2)
Diuretic
Nebivolol +
CCB* 21 100.8 93.0 -7.9 25 (-13.1,-2.6)
Nebivolol + -

- 211, -
Other 11 99.1 85.4 13.7 33 (-21.1,-6.4)
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() Baseline represents the baseline in the feeder study (NEB-302, NEB-305, or NEB-202)
Cross Reference: NEB-306 Data Listings 1, 10.1.1-10.1.3, 10.2.1-10.2.3, and Data Listings 1, 10.1.1-10.1.3,
10.2.1-10.2.3, 10.3.1-10.3.3 in NEB-302, NEB-305, or NEB-202. :

(Reproduced from Sponsor, Table 2.1.2, page 370)

Sites with GCP Issues (NEB-306)

There were several sites with GCP issues. The sponsor terminated Site 117 from feeder Study
NEB-305 due to inadequate safety monitoring. Site 117 also participated in Study 202 as Site
324. At Site 263 from feeder Study NEB-305, 3 medication bottles were returned with tablets
which were not from a nebivolol study. These tablets were hydrochlorothiazide, and were
thought to be from a prior study conducted at the site. Sites 145, 223, and 233 from feeder Study
NEB-302 were potential GCP violators prior to unblinding. At Sites 145 and 233, investigators
used electronic data capture which was difficult to access. Site 223 e
contained conflicting information regarding procedure times on multiple patients. The primary
efficacy results excluding Sites with potential GCP issues are shown in Table 170.

Table 170. Mean Change from Baseline® in Sitting Diastolic Blood Pressure (mm Hg) at Trough by
Treatment Excluding Problem Sites® ITT OC) (N EB-306)

Treatment N Baseline Treatment Change From Baseline
by Visit" Mean" Mean

95% CI

Nebivolol | 238 97.7 83.2 _14.5 (154, -13.6)
Nebivolol + 14 99.9 88.2 L7 0.6 (-13.0,-10.4)
Diuretic

Nebivolol +

P 7 102.0 953 -6.7 43 (-17.1,3.7)
Nebivolol +

ey 9 99.0 84.3 14,7 31 (21.8,-7.6)

(a) Baseline represents the baseline in the feeder study (NEB-302, NEB-305, or NEB-202)
(b) Excludes sites 324, 145, 223, 233, 117, 263
Cross Reference: NEB-306 Data Listings 1, 10.1.1-10.1.3, 10.2.1-10.2.3.

(Reproduced from Sponsor, Table 2.1.5, page 376)

There was no significant difference in the primary efficacy analysis when the potential GCP
violators were removed.

Secondary Efficacy Endpoints
Table 171 shows the overall results of the secondary efficacy endpoints.

Table 171. Mean Change From Baseline by Treatment (ITT OC, 9-Month Extension Phase) (NEB-306)

.2 Baseline Treatment Change From Baseline
Treatment by Visit N Mean® Mean Mean | g,E I 95% CI
Sitting Systolic Blood Pressure (mm Hg) at Trough (Day 273) (Visit E5)
Nebivolol 266 148.2 133.4 -14.8 0.9 (-16.6,-13.1)
Nebivolol + Diuretic 125 153.2 137.0 -16.2 1.4 (-19.0, -13.4)
Nebivolol + CCB® 7 151.9 148.3 -3.6 8.3 (-23.9,16.8)
Nebivolol + Other 9 159.8 141.2 -18.6 6.5 (-33.7,-3.5)
(continued)
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. . .2 Baseline Treatment Change From Baseline
Treatment by Visit N Mean® Mean Mean 95% CI

".Ne lvolﬁl

(-19.3,-17.4)

0.6 | (-16.3,-13.8)

Neblvolol

Nblvolol+ N A B

Nebivolol + Diuretic 120
Nebivolol + CCB* 7 102.0 90.6 -11.4 4.0 (-21.2,-1.7)
9 99.0 -25.3,-12.4)

(213,-17.8)

Nebivolol + Diuretic

14 | (2238,-17.1)

Nebivolol + CCB*

Nepivolol + Other
Standing Di
Nebivolol

77 | (-19.0,8.7)

(-14.0,-12.0)

0.7 | (13.1,-10.3)

Nebivolol + Diuretic
Nebivolol + CCB* 95.7 -7.3 4.3 (-17.9, 3. 3)

Standing Systolic,

 Nebivolol + Other |

L0 [ (-16.7,-13.0)

Neblvolol + Other

Nébw(’lm astolic:

Nebivolol . . -14.9

Nebivolol + Diuretic 125 154.5 137.0 -17.5 1.4 (-20.3,-14.8)

Nebivolol + CCB® 7 148.0 146.4 -1.6 7.3 (-19.3,-16.2)
9 157.9 1432 -14.7 6.4 -29.4,0.1)

(-174,-15.5)

‘Supine Systolic Blood Pressure (mm Hp):at Trough: (Day

Nebivolol + Diuretic (-15.4,-12.7)
Nebivolol + CCB® (-24.9,-3.4)
Nebivolol + Other (-243,-13.5)
Standing Systolic Blood Pressure (mm Hg)
Nebivolol (-21.0,-17.3)
Nebivolol + Diuretic (-22.7,-17.2)
Nebivolol + CCB* (-28.3,-10.3)
Nebivolol + Other (-37.8, 12 6)
‘Supine Diastolic Blood Pressure (mm rou
Nebivolol 266 954 (-13 5, -11 6)
Nebivolol + Diuretic 125 98.7 (-12.3,-9.7)
Nebivolol + CCB* 7 103.0 (-21.3, 3.6)
Nebivolol + Other 9 96.8 ( 19 0, 6 1)

09 T (160,12, 5

Nebivolol 266 148.6 1344 -14.2

Nebivolol + Diuretic 125 153.8 139.2 -14.6 14 (-174,-11.8)
Nebivolol + CCB® 7 152.7 149.0 -3.7 6.4 (-194, 12.0)
Neblvolol + Other 9 162.4 148.9 -13.6 6.7 (-29.1,2.0)

mm Hg) at Peak (Day 273) (Visit T ‘

Nebivolol 256 954 79.7 -15.6 0.5 (-16.6, -14.6)
Nebivolol + Diuretic 120 98.7 84.7 -14.0 0.7 (-15.4,-12.6)
Nebivolol + CCB* 7 103.0 89.1 -13.9 5.1 (-26.3,-1.4)
Nebivolol + Other 9 96.8 82.0 -14.8 33 (-22.4,-7.1)
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Treatment by Visit" N Baseline Treatment Change From Baseline
Mean” Mean

Mean SE 95% CI

Nebivolol 148.7 129.6 -19.1 0.9 (-209,-17.3)
Nebivolol + Diuretic 120 154.1 135.0 -19.1 1.5 (-22.0,-16.2)
Nebivelol + CCB* 7 152.7 140.9 -11.9 74 (-30.1, 6.3)

Nebivolol + Other 9 162.4 135.7 -26.8 8.2 (-45.8,-7.8)

Data Source: Tables 2.2.1, 2.3, 2.4, 2.9.1, 2.10.1, 2.11, 2.5, 2.6.1, 2.7, 2.8

*See Table 9.7.1.5-1 for the relative day ranges for each visit

"Baseline represents the baseline in the feeder study (NEB-202, NEB-302, or NEB-305)
“CCB = Calcium channel blocker

(Compiled by Hicks K, pages 392, 398, 400, 408, 414, 418, 424, and 430)

There were statistically significant mean changes from baseline to Day 273 in all treatment
groups for the following secondary endpoints:

¢ siiting diastolic blood pressure at peak

¢ standing diastolic blood pressure at peak

¢ supine diastolic blood pressure at peak

There were statistically significant mean changes from baseline to Day 273 in all treatment

groups except for nebivolol + calcium channel blocker for the following secondary endpoints:
® sitting systolic blood pressure at trough

sitting systolic blood pressure at peak

standing diastolic blood pressure at trough

standing systolic blood pressure at trough

standing systolic blood pressure at peak

supine diastolic blood pressure at trough

supine systolic blood pressure at trough

supine systolic blood pressure at peak

Response Rate: 9-Month Extension Phase (NEB-306)

The primary method of defining a responder was the achievement of a diastolic blood pressure
<90 mm Hg or decreased by > 10 mm Hg from baseline to end of study for the ITT OC
Population in the 9-month extension phase. Nebivolol + calcium channel blocker had the lowest
responder rate (40.0%), as seen in Table 172.

Table 172. Responder Rates by Treatment—Primary Method (Intent-to-Treat Observed Cases, 9-Month
Extension Phase) (NEB-306)

b Responders®
Treatment Total N @)
Nebivolol 583 456 (78.2)
Nebivolol + Diuretic 206 138 (65.5)
Nebivolol + CCB® 20 8 (40.0)
Nebivolol + Other 11 8 (72.7)
Total 820 607 (74.0)

(continued)
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Data Source: Table 2.13.1.1

* A responder was defined as a patient whose average trough sitting diastolic blood pressure was < 90 mm
Hg at the end of the study or had decreased > 10 mm Hg from baseline of the feeder study.

® Treatment classification was based on the treatment being received at the end of the study

¢ CCB=Calcium Channel Blocker

(Reproduced from Sponsor, Table 11.4.1.1.2.4-1, page 78)

Using the secondary method of a responder, defined as a diastolic blood pressure < 90 mm Hg
for the ITT OC Population at the end of the 9-month extension phase, the nebivolol + calcium
channel blocker treatment group still had the lowest response rate (30.0%), as shown in Table

173.

Table 173. Responder® Rates by Treatment—-Secondary Method (Intent-to-Treat Observed Cases, 9-Month
Extension Phase) (NEB-306)

Treatment® Total N Responders %)
Nebivolol 583 435 (74.6)
Nebivolol + Diuretic 206 111 (53.9)
Nebivolol + CCB* 20 6 (30.0)
Nebivolel + Other 11 8 (72.7)
Total 820 560 (68.3)

Data source: Table 2.13.2.1

* A responder was defined as a patient whose average trough sitting diastolic blood pressure was < 90 mm
Hg at the end of the study

® Treatment classification was based on the treatment being received at the end of the study

¢ CCB=Calcium Channel Blocker

(Reproduced from Sponsor, Table 11.4.1.1.2.4-2, page 79)

Frequency of Adjunct Therapy Use (NEB-306)

For the ITT OC Population in the 9-month extension phase, 29.0% of patients received adjunct
therapy. During the extension phase, 26.8% (226/842) of patients received nebivolol + diuretic
and 2.5% (21/842) received nebivolol + calcium channel blocker.

Rescue Therapy (NEB-306)

Rescue medication, defined as antihypertensive therapy in addition to nebivolol once daily plus
one adjunct therapy (diuretic (or diuretic-like), calcium channel blocker, or one other
antihypertensive medication), was used in 1.1% (9/845) patients in the ITT OC Population in the
9-month extension phase. No patients in the nebivolol or in the nebivolol + diuretic treatment
groups required rescue therapy. In the nebivolol + calcium channel blocker and nebivolol +
other treatment groups, 9.5% (2/21) and 63.6% (7/11), respectively, required rescue therapy.

Efficacy in the 4-Week Follow-Up Phase (NEB-306)

A total of 28 patients participated in the 4-week follow-up phase, including (18) placebo, (5)
nebivolol 5 mg, (4) nebivolol 10 mg, and (1) nebivolol 20 mg patients. In the patients assigned
to placebo, the change in mean sitting diastolic blood pressure at trough from the last visit of the
extension phase through the 4-week follow-up phase was 3.1, 3.8, and 4.4 mm Hg on Days 7, 14,
and 28, respectively. According to the sponsor, at Day 28, the sitting diastolic blood pressure at
trough was -11.4 mm Hg (95% Confidence Interval: -14.5, -8.3), which was markedly below the
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value at baseline of the feeder studies. For sitting diastolic blood pressure at trough, Table 174
and Figure 21 show the change from baseline for the placebo and combined nebivolol treatment
groups in the 4-week follow-up phase.

Table 174. Sitting Diastolic Blood Pressure at Trough (Raw Mean Change-from-Baseline During Follow-up)

(4-Week Follow-Up Phase) (NEB-306)

Follow-up Day Name Placebo (All) Nebivolol Groups Combined

N 18 10
Mean (SE) -16 (1.27) -15 (1.87)

Day 7 N 18 10
Mean (SE) -13(1.37) -17(1.92)

Day 14 N 18 10
Mean (SE) -12(1.22) -16 (2.43)

Day 28 N 18 10
Mean (SE) -11(1.47) -14 (2.549)

(Reproduced from Sponsor, Table 7.1, page 464)

Figure 21. Mean Change from Baseline in Sitting Diastolic Blood Pressure (mm Hg) at Trough by Visit and
Treatment (95% Confidence Interval) in Follow-Up Phase (ITT OC) (N EB-306)
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(Reproduced from Sponsor, Figure 11.4.1.2-1, page 80)

At the end of the 4-week follow-up phase, the placebo group had a 72.2% response rate, defined
as a trough sitting diastolic blood pressure <90 mm Hg. Although there were only 18 patients in
the placebo group, the available data suggest nebivolol does not result in rebound hypertension.

Similarly, from the end of the extension phase to Days 7, 14, and 28 of the follow-up study, the
mean sitting systolic blood pressure at trough in the placebo patients increased by 5.2, 4.3, and
7.4 mm, respectively. According to the sponsor, at Day 28, the sitting systolic blood pressure at
trough for the placebo patients was -15.8 (95% Confidence Interval: -21.3, -10.2), which was
below the baseline value of the feeder studies. Table 175 and Figure 22 show the change in
sitting systolic blood pressure at trough for the placebo and combined nebivolol treatment in the
4-week follow-up phase.
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Table 175. Sitting SBP at Trough (Raw mean Change-from-Baseline During Follow-Up) (NEB-306)

Follow-up Day Name Placebo ‘ (All) Nebivolol Groups Combined

N 18 10
Mean (SE) -21 (3.64) -18 (4.68)

Day 7 N 18 10
Mean (SE) -17 (2.90) -19 (4.149)

Day 14 N 18 10
Mean (SE) -17(3.51) -21 (4.81)

Day 28 N 18 10
Mean (SE) -16 (2.63) -21 (5.75)

(Reproduced from Sponsor, Table 7.2, page 465)

Figure 22. Mean Change from Baseline in Sitting Systolic Blood pressure (mm Hg) at Trough by Visit and
Treatment (95% Confidence Interval) in Follow-Up Phase (ITT OC) (NEB-306)
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(Reproduced from Sponsor, Figure 11.4.1.2-2, page 8§1)

Response Rate: 4-Week Follow-Up Phase (NEB-306)
Table 176 shows responder rates by treatment for the ITT Follow-up Population using the
primary method and the baseline from the feeder study.

Table 176. Responder® Rates by Treatment—Primary Method (Population: Intent-to-Treat Follbw-Up)
(NEB-306)

Parameter Total® Responder®

Treatment n n (%)
Placebo 18 13 (72.2%)
Nebivolol 5 mg 5 4 (80.0%)
Nebivolol 10 mg 4 2 (50.0%)
Nebivolol 20 mg 1 1 (100.0%)
Total 28 20 (71.4%)
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(a) A responder is defined as a patient whose average trough sitting diastolic blood pressure <90 mm Hg at
end of study (last non-missing post-baseline visit) or has decreased by > 10 mm Hg from baseline of
feeder study

(b) Includes only patients with non-missing results

Cross Reference: NEB-306 Data Listings 1, 10.1.1-10.1.3, 10.2.1-10.2.3, and Data Listings 1, 10.1.1-10.1.3,

10.2.1-10.2.3, 10.3.1-10.3.3 in NEB-302, NEB-305, or NEB-202

(Reproduced from Sponsor, Table 2.13.1.2, page 434)

Using the last non-missing post-baseline average trough sitting diastolic blood pressure and the
primary method, Table 177 shows the responder rates by treatment for the follow-up phase.

Table 177. Responder® Rates by Treatment—Primary Method (Population: Intent-to-Treat Follow-up)
(NEB-3006)

Parameter Total® Responder®

Treatment n n (%)
Placebo 18 13 (72.2%)
Nebivolol 5 mg 5 4 (80.0%)
Nebivolol 10 mg 4 2 (50.0%)
Nebivolel 20 mg 1 1 (100.0%)
Total 28 20 (71.4%)

(a) A responder is defined as a patient whose average trough sitting diastolic blood pressure <90 mm Hg at
end of study (last non-missing post-baseline visit) or has decreased by > 10 mm Hg from the last visit in
the NEB-306 extension phase

(b) Includes only patients with non-missing results

Cross Reference: NEB-306 Data Listings 1, 10.1.1-10.1.3, 10.2.1-10.2.3, and Data Listings 1, 10.1.1-10.1.3,

10.2.1-10.2.3, 10.3.1-10.3.3 in NEB-302, NEB-305, or NEB-202

(Reproduced from Sponsor, Table 2.13.1.3, page 435)

Table 178 shows the responder rates by treatment for the ITT Follow-up Population using the
secondary method.

Table 178. Responder® Rates by Treatment—Secondary Method (Population: Intent-to-Treat Follow-up)
(NEB-306)

Parameter Total® Responder®

Treatment n n (%)
Placebo 18 13 (72.2%)
Nebivolol 5 mg 5 4 (80.0%)
Nebivolol 10 mg 4 2 (50.0%)
Nebivolol 20 mg 1 1 (100.0%)
Total 28 20 (71.4%)

(a) A responder is defined as a patient whose average trough sitting diastolic blood pressure <90 mm Hg at
end of study (last non-missing post-baseline visit)

(b) Includes only patients with non-missing results
Cross Reference: NEB-306 Data Listings 1, 10.1.1-10.1.3, 10.2.1-10.2.3, and Data Listings 1, 10.1.1-10.1.3,
10.2.1-10.2.3, 10.3.1-10.3.3 in NEB-302, NEB-305, or NEB-202

(Reproduced from Sponsor, Table 2.13.2.2, page 437)
The response rates using primary and secondary methods are identical, as seen in the above

Tables. Although only a small number of patients participated in the randomized withdrawal
study, the placebo response rate of 72.2% suggests nebivolol did not cause rebound
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hypertension. Nebivolol 10 mg had the lowest response rate of 50.0%, while Nebivolol 20 mg
had the highest response rate at 100.0%.

Subgroup Analysis 9-Month Extension Phase (NEB-306)

I compiled the results for the mean change from baseline in sitting diastolic blood pressure at -
trough by treatment and subgroup in Table 179 for the ITT OC Population for the 9-month
extension phase. Although there were only two Blacks in the nebivolol + calcium channel
blocker treatment group, this therapy did not appear to be effective, because sitting diastolic
blood pressure actually increased 4.5 mm Hg from baseline. Overall it appeared nebivolol +
calcium channel blocker in the subgroups had the least favorable effect on sitting diastolic blood
pressure in the 9-Month Extension Phase.

Table 179. Mean Change from Baseline® in Sitting Diastolic Blood Pressure (mm Hg) at Trough by
Treatment and Subgroup (ITT OC) (9-Month Extension Phase) (NEB-306)

Baseline | Treatment Change from Baseline
Mean Mean 95% C.I.

Day 273 N

Nebivolol 153 975 | 826 . (-16.1,-13.7)
Nebivolol + Diuretic | 66 99.7 87.3 -12.4 0.9 (-14.3, -10.5)
Nebivolol + Calcium Channel Blocker 3 98.0 89.7 -8.3 6.0 (-34.2,17.5)
Nebivolol + Other 6 . 83.7 -26.1,-3.9
ebivolol (-16.3,-13.9)
Nebivolol + Diuretic 59 100.9 (-13.2, -10.0)
Nebivolol + Calcium Channel Blocker 4 105.0 (-26.7, 15.7)
Nebivolol + Other 3 99.7 (-33.4,54)
Nebivolol (-17.1, -8.0)
Nebivolol + Diuretic . (-14.7, -8.4)
Nebivolol + Calcium Channel Blocker 103.0 4.5 9.5 (-116,125.2)
Nebivolol + Other 76.5 11.5 | (-167,125.6)
Non-Black s o
Nebivolol 82.6 (-16.0, -14.3)
Nebivolol + Diuretic 88.2 (-13.5,-10.7)
Nebivolol + Calcium Channel Blocker 92.2 (-20.0, -1.8)
Nebivolol + Other 86.6 (-19.8,-6.2)

Nebivolol

[____;.Aﬁ_’___‘
(-15.9,-13.4)

Nebivolol + Diuretic 88.6 (-14.2,-11.0)
Nebivolol + Calcium Channel Blocker - 101.0 (-44.3,35.6)
Nebivolol + Other 84.2 (-26.3,-4.1)
Nebivolol 82.7 -15.3 -6 (-16.5,-14.0)
Nebivolol + Diuretic 87.7 -11.2 1.0 (-13.2,-9.2)
Nebivolol + Calcium Channel Blocker 91.0 -8.5 43 (-22.0, 5.0)
Nebivolol + Other 84.7 -13.7 4.4 (-32.6,5.3)
(continued)
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Day 273 Baseline Treatment Change from Baseline
y Mean Mean Mean 95% C.I

Nebivolol 9 97.6 33.8 138 | 21 | (-18.7,-8.8)
Nebivolol + Diuretic 7 97.7 85.0 -12.7 3.2 (-20.5, -5.0)
gﬁ)"c‘l‘(’grbl * Caleium Channel 0 N/A N/A NA | NA | VA, N/A)
Nebivolol + Other 1 97.0 88.0 N/A (N/A, N/A)

betes e
Nebivolol 257 97.8 82.8 -15.0 0.5 (-15.9,-14.1)
Nebivolol + Diuretic 118 100.4 88.4 -11.9 0.6 (-13.2,-10.7)
Nebivolol + Calcium Channel 7 102.0 953 17.1,3.7)
Blocker
Nebivolol + Other (-23.4,-74)

‘Nebivolol | 28 972 87.0 2103 [ 14 | (13.1,-74)
Nebivolol + Diuretic 11 101.6 86.1 -15.5 1.8 (-19.5,-11.6)
Nebivolol + Calcium Channel 0 N/A N/A N/A N/A (N/A, N/A)
Blocker
Nebivolol + Other 1 99.0 89.0 . (N/A, N/A)

“Nebivolol ~ (-16.4, -14.6)
Nebivolol + Diuretic 114 100.1 88.5 (-13.0,-10.3)
Nebivolol + Calcium Channel 7 102.0 053 “17.1,3.7)
Blocker
Nebivolol + Other 8 990 | 83.8 (-23.3,-7.2)

é arsold . s G
Nebivolol 98.0 82.7 (-16.3,-14.4)
Nebivolol + Diuretic 105 100.3 89.0 (-12.6,-9.9)
Nebivolol + Calcium Channel 7 102.0 953 ¢17.1.3.7)
Blocker

» Nebivolql + Other H 99.2_ 86.6 _ (-20.5, -4.7)
Nebivolol 97.0 83.7 -13.3 1.1 (-15.5,-11.1)
Nebivolol + Diuretic 20 100.1 84.4 -15.8 1.4 (-18.7,-12.8)
Nebivolol + Calcium Channel 0 N/A N/A N/A N/A (N/A, N/A)
Blocker
Nebivolol + Other 4 98.8 81.5 -17.3 6.3 (-37.2,2.7)
(a) Baseline represents the baseline in the feeder study (NEB-302, NEB-305, or NEB-202)

Cross Reference: NEB-306 Data Listings 1, 10.1.1-10.1.3, 10.2.1-10.2.3, and Data Listings 1, 10.1.1-10.1.3,
10.2.1-10.2.3, 10.3.1-10.3.3 in NEB-302, NEB-305, or NEB-202)

(Compiled by Hicks K from Sponsor, Table 2.1.7.1, Table 4.1, Table 4.2, Table 4.3, Table 4.4, and Table 4.5;
pages 384, 445, 449, 453, 457, and 461)

Subgroup Analysis 4-Week Follow-Up Phase (NEB-306)
Table 180 shows the mean change from the feeder study baseline at trough to Day 28 of the
follow-up phase for sitting diastolic blood pressure at trough.
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Table 180. Mean Change from Baseline® in Sitting Diastolic Blood Pressure (mm Hg) at Trough by
Treatment and Subgroup (ITT Follow-Up Phase) (NEB-306)

Day 28 N Baseline Treatment Change from Baseline
y ' Mean® Mean Mean SE 95% C.I

Nebivolol 10 974 875 . 21 | (14.7,-5.1)

Nebivolol + Diuretic 2 95.5 83.0 -12.5 75 (-108, 82.8)
Nebivolol + Calcium Channel 3 98.0 88.7 93 5.9 (34.7, 16.0)
Blocker

Nebivolol + Other N/A | (N/A,N/A) )

1 970 | 760

Nebivolol 133 | 19 | (178,87)

8 97.6 84.4
Nebivolol + Diuretic 3 98.3 78.7 -19.7 22 (-29.1,-10.3)
Nebivolol + Calcium Channel
Blocker 1 97.0 87.0 -10.0 N/A (N/A, N/A)
Nebivolol + Other 0 N/A N/A N/A N/A (N/A, N/A)

(a) Baseline represents the baseline in the feeder study (NEB-302, NEB-305, or NEB-202)
Cross Reference: NEB-306 Data Listings 1, 10.1.1-10.1.3, 10.2.1-10.2.3, and Data Listings 1, 10.1.1-10.1.3,
10.2.1-10.2.3, 10.3.1-10.3.3 in NEB-302, NEB-305, or NEB-202.

' (Reproduced from Sponsor, Table 2.1.7.2, page 387)

Table 181 shows the mean change from baseline (last visit in the NEB-306 Extension Phase) to
Day 28 of the follow-up phase for sitting diastolic blood pressure at trough.

Table 181. Mean Change from End of NEB-306 Extension Phase® in Sitting Diastolic Blood pressure (mm
Hg) at Trough by Treatment and Subgroup (ITT Follow-up) (NEB-306)

Baseline Treatment Change from Baseline

Day 28 N

‘Mez_l_n"‘ ‘ Mean { Mean | SE [ 95%C.L

ebivolol 82.8 87.5 4.7 1.6 (1.0, 8.4)
Nebivolol + Diuretic 2 82.0 83.0 1.0 6.0 (-75.2,77.2)

Nebivolol + Calcium Channel 3 82.7 88.7 6.0 70 (:24.1.36.1)

B0 760 | 30 [ NA | QVAWNA)

“Nebivolol 804 | g4a4 40 20 | (03,88

Nebivolol + Diuretic 3 82.7 78.7 -4.0 1.5 (-10.6, 2.6)
Nebivolol + Calcium Channel

Blocker i 88.0 87.0 -1.0 N/A (N/A, N/A)
Nebivolol + Other 0 N/A N/A N/A N/A (N/A, N/A)

(a) Baseline represents the last visit in the NEB-306 extension phase.
Cross Reference: NEB-306 Data Listings 1, 10.1.1-10.1.3, 10.2.1-10.2.3, and Data Listings 1, 10.1.1-10.1.3,
10.2.1-10.2.3, 10.3.1-10.3.3 in NEB-302, NEB-305, or NEB-202.

(Reproduced from Sponsor, Table 2.1.7.3, page 390)
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Summary (NEB-306)
'Nebivolol monotherapy significantly decreased sitting diastolic (-15.0 mm Hg) and systolic

blood pressure (-14.8 mm Hg) at trough from baseline to end of treatment in the 9-month
extension phase. For sitting diastolic and systolic blood pressure at trough, the nebivolol +
calcium channel blocker treatment group appeared to be least effective. Although only 28
patients participated in the 4-week follow-up phase (randomized withdrawal trial), nebivolol did
not appear to cause rebound hypertension.

11.7 Supportive Studies

The Agency reviewed all supportive studies submitted by the sponsor. None of these studies
altered the efficacy results of the Pivotal studies. Table 182 provides a list of the supportive
studies. The reviews for the nitric oxide and hemodynamic studies referred to in Section 5.2,
Pharmacodynamics, may be found in the section following Table 182. The number prior to the
study title corresponds to # in the Table.

Appears This Way
On Originail
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Table 182. List of Supportive Studies (all reviewed)

# { LMD . Study Category/
No. Study ID Title Type/Design

1 | NA 1270_01_00 } Comparative Effects of Nebivolol, Nebivolol Molecular pharmacology,
Enantiomers, Atenolol, Metoprolol, Carvedilol Nitric oxide effects, In vitro
and Bucindolol on Human Endothelial Cell Nitric -
Oxide Release Following Acute Treatment

2 | NA 1273_01_00 | Comparative Effects of Nebivolol, Nebivolol Molecular pharmacology,
Enantiomers, and Six Nebivolol Metabolites on Nitric oxide effects, In vitro
Endothelial Nitric oxide Release from Human
Endothelial Cells following Acute Treatment

3 | NA 1332 _01_00 | Comparative Effects of Nebivolol Metabolites Molecular pharmacology,

Same as 4,5"-dihydroxy, 4,8'-dihydroxy, Glucuronide, Nitric oxide effects, In vitro
1332_00_00 | Nebivolol and Nebivolol Enantiomers on

Endothelial Cells following Acute Treatment

4 I NA 1333_00_00} Comparative Effects of Nebivolol and Atenolol Molecular pharmacology,
on Nitric Oxide Release from Human Endothelial | Nitric oxide effects, In vitro
Cells following Chronic Treatment '

5 | NA 1334_00_00 | Comparative Effects of Nebivolol and Atenolol Molecular pharmacology,
on Nitric Oxide Release in Black and Caucasian Nitric oxide effects, In vitro
Endothelial Cells following Chronic Treatment

6 | NA 1271_01_00 | Effects of Nebivolol and ACE-Inhibitors on Molecular pharmacology,
Endothelial Nitric Oxide Release in Black and Nitric oxide effects, In vitro
Caucasian Donor Endothelial Cells following
Chronic Treatment

7 | NA 1269_01_00 | Separate and Combined Effects of Nebivolol and | Molecular pharmacology,
ACE-Inhibitors on Human Endothelial Cell Nitric | Nitric oxide effects, In vitro
Oxide Release following Acute Treatment

8 | NA 1268_01_00 | Effects of Acute Nebivolol Treatment on Nitric Molecular pharmacology,
Oxide Release and Vascular Function in Normal Nitric oxide effects, In vitro
versus Diseased Mesenteric Arteries

9 | NA 1312 01_00 | Adrenergic Receptor Pharmacology of Nebivolol | Molecular Pharmacology, Beta
in the Human Heart adrenergic receptor affinity, In

vitro

10 | N/A 1311 01 00 | Adrenergic Receptor Pharmacology of Nebivolol, | Molecular pharmacology, Beta
its Enantiomers and Nine Metabolites in the adrenergic receptor affinity, In
Human heart vitro

11] 59897 | N/A Response to Isoprenaline after Single Intravenous | Pharmacodynamics, Beta
and Oral Application of Nebivolol: Time Course. | blockade, Open-label
Clinical Research Report. January 1988.

12 | 59988 | NED-6 Isoprenaline Dose-Response in Man after a Single { Pharmacodynamics, Beta

5 mg Intravenous dose of Nebivolol and after Oral
Application of Nebivolol 5 mg Once Daily for
One Week. Clinical Research Report NEB-NED-
6. February 1988.

blockade,
Open-label
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# | LMD . Study Category/
No. Study ID Tidle Type/Design v
13 | 84265 | GBR-20 Clinical Pharmacology of Nebivolol (Drug Pharmacodynamics, Beta
Investigation; 3 (suppl. 1): 31-32, 1991) blockade, Single-blind,
placebo-controlled
92890 A Comparative Study of the Relative Beta-
Blocking Potency, and Beta-1 selectivity of
Nebivolol, Propranolol and Atenolol in Healthy
Volunteers. '
106646
A Comparative Study of the Potency and Relative
Beta-1 Selectivity of Nebivolol, Propranolol and
Atenolol in a Group of Healthy Volunteers.
Clinical Research Report NEB-GBR-20, May
1994 :
14 | 108078 | BEL-20 Determination of the Acute and Subacute Beta- Pharmacodynamics, Beta
Sympathicolytic Activity of d-, 1-, and dl blockade, Double-blind,
Nebivolol compared to Atenolol and Placebo, in placebo-controlled
Inhibiting Exercise-Induced Tachycardia.
Synoptic Clinical Research Report NEB-BEL-20.
April 1994
15 | 108084 | NED-5 Time Course of Beta-Blockade with Nebivolol. Pharmacodynamics, Beta
Synoptic Clinical Research Report NEB-NED-5. | blockade, Open-label
January 1988
16 | 106922 | GBR-29 A Study to Investigate the Mechanism of the Pharmacodynamics,
Vasodilator Effect of Nebivolol Isomers on Vasodilation, Double-blind,
Forearm Blood Flow in Healthy Volunteers. cross-over
Clinical Research Report NEB-GBR-29.
17 | 107421 | GBR-23 A Study to Investigate the Mechanism of the Pharmacodynamics,
Vasodilator Effect of Nebivolol Isomers on Vasodilation, Open-label
Forearm Blood Flow in Healthy Volunteers.
Clinical Research Report NEB-GBR-23.
18 | 107422 } GBR-25 A Study to Investigate the Mechanism of the Pharmacodynamics,
Vasodilator Effect of Nebivolol on Forearm Vasodilation, Open-label,
Blood Flow in Healthy Volunteers. Clinical Cross-over
Research Report NEB-GBR-25.
19 § 107423 | GBR-28 A Study to Investigate the Mechanism of the Pharmacodynamics,
Vasodilator Effect of Nebivolol on Forearm Vasodilation, Open-label,
Blood Flow in Healthy Volunteers. Clinical Cross-over
Research Report NEB-GBR-28.
20 | 107424 | GBR-27 A Study to Compare the Effect of Nebivolol and Pharmacodynamics,
Atenolol on Forearm Blood Flow in Healthy Vasodilation, Open-label,
Volunteers. Clinical Research Report NEB-GBR- | cross-over
27.
21 | 136347 | GBR-31 A Study to Investigate the Vasodilator Effect of Pharmacodynamics,
Nebivolol Racemate and [somers on Forearm Vasodilation, Double-blind,
Blood Flow in Healthy Volunteers. Clinical Cross-over
Research Report NEB-GBR-31. July 1997.
22 ] 101180 | SWE-3 Nebivolol—Effects on Peripheral Arterial and Pharmacodynamics,
Venous Blood Flow. Clinical Research Report Vasodilation, Double-blind,
NEB-SWE-5. November 1993. placebo-controlled, cross-over
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#ILMD | oo avip | Title Study Category/
No. Type/Design
23149278 | N/A Effect of a Single Oral Intake of R67555 (5 mg Pharmacodynamic,
and 10 mg) and of a 7-Day Intake of R67555 (5 Hemodynamic, Open-label,
mg/day) on ECG. Clinical Research Report. cross-over
February 1986.
241 59987 | N/A Invasive Haemodynamics of Nebivolol: Effects Pharmacodynamic,
of a Single 5 mg Intravenous Injection and a 5 mg | Hemodynamic, Open-label
Oral Dose of Nebivolol Once Daily for 1 week on
Blood Pressure, Heart Rate, Central Venous
Pressure, Cardiac Output, Stroke Volume and
Total Peripheral Resistance. Clinical Research
Report. February 1988.
25 | 64808 | BEL-19 Effect of Nebivolol 10 mg and 20 mg versus Pharmacodynamic,
Placebo on Heart Rate, Blood Pressure, Systolic Hemodynamic, Double-blind,
Time Intervals and Side Effects. .A Double-Blind placebo-controlled, cross-over
Placebo-Controlled Cross-Over Study in Healthy
Volunteers. Clinical Research Report NEB-BEL-
19. January 1989.
26 | 65661 BEL-17 Phase I Study: Effect of Nebivolol on Dopamine | Pharmacodynamic,
Related Phenomena. Part [I: Haemodynamic Hemodynamic, Doublé-blind,
Effects. Clinical Research Report NEB-BEL-17. | placebo-controlled cross-over
February 1989.
27 } 65662 | BEL-32 Cardiac Haemodynamic effects of d-, I-, dI- Pharmacodynamic,
Nebivolol and Atenolol during a 7-day Double- Hemodynamic, Double-blind,
Blind Cross-Over Study in Healthy Volunteers. active-controlled
Clinical Research Report NEB-BEL-32. March
1989.
65669 Effects of Isometric Handgrip on Blood Pressure
and Heart Rate during a 7-day Double-Blind
Cross-Over Treatment with dl-, d-, and I-
Nebivolol and Atenolol in Healthy Volunteers.
Clinical Research Report NEB-BEL-32, January
1989.
28 | 68085 | BEL-21 Phase I Study: Comparison of the Subacute Pharmacodynamic,
Haemodynamic Effects of I-nebivolol versus a Hemodynamic, Double-blind,
Combination of I-Nebivolol and Atenolol in active-controlled, parallel
Healthy Volunteers. Clinical Research Report groups
NEB-BEL-21. March 1989.
29 § 108085 } NED-7 Invasive Hemodynamics of Nebivolol in Pharmacodynamic,
Hypertensive Patients. Synoptic Clinical Hemodynamic, Double-blind,
Research Report NEB-NED-7. April 1994. placebo-controlled, cross-over
106560 Invasive Hemodynamics of Nebivolol in
Hypertensive Patients.
30 | 107433 | USA-2 Evaluation of Left Ventricular Function Assessed Pharmacodynamic,
with Doppler Echocardiography and Radionuclide | Hemodynamic, Double-blind,
Ventriculography in Hypertensive Patients after placebo-controlled, active-
Chronic Treatment with Nebivolol and Atenolol. controlled, cross-over
Clinical Research Report NEB-USA-2, April
1994,
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31154549 | BEL-30 Haemodynamic Effects of a Single Oral
Administration of R 65824, a New Selective Beta-
1-Adrenoceptor Blocking Agent in Human
Volunteers as compared to the Effects of
Atenolol, Pindolol and Propranolol. Clinical
Research Report NEB-BEL-30, September 1985.

45715 Haemodynamic Effects in Man During Exercise
of a Single Oral Dose of Nebivolol (R67555), a
New Beta-1-Adrenoceptor Blocking Agent: a
Comparative Study with Atenolol, Pindolol and
Propranolol. (Drug Development Research; 8:
109-117, 1986)

32156952 | BEL-1/Part | Hematological, Biochemical and Urinary Safety Pharmacodynamic, Safety,

I during Subacute Treatment with Nebivolol in a Double-blind, placebo-
Double-Blind Placebo-Controlled Study. Part I, controlled, cross-over
Clinical Research Report NEB-BEL-1. August
1987.

33159056 | BEL-1/Part | Double-Blind Placebo-Controlled Study Pharmacodynamic,

I Comparing the Haemodynamic Effects of Various | Hemodynamic, double-blind,
Doses of Nebivolol during Subacute Treatment. placebo-controlled, cross-over
Clinical Research Report NEB-BEL-1. June
1987.

34 159580 | N/A Randomized Cross-Over Study Comparing the Pharmacodynamic,
Haemodynamic Effects during Exercise of a Hemodynamic, Open-label,
Single Administration of Nebivolol 0.5 mg LV, S | placebo-controlled, cross-over
mg Tablet and 5 mg Solution in Healthy
Volunteers. Clinical Research Report. March
1987.

35 59899 | BEL-35 Acute Haemodynamic Effects of Various Doses Pharmacodynamic,
of Nebivolol in a Placebo-Controlled Cross-Over | Hemodynamic, Open-label,
Study in Healthy Volunteers. Clinical Research placebo-controlled, cross-over
Report NEB-BEL-35. February 1988.

36 | 59922 | BEL-38 Acute hemodynamic Effects of 2 Enantiomers of | Pharmacodynamic,
Nebivolol (R 67138 and R 67145) in Men at Rest | Hemodynamic, Open-label,
and During Exercise. Clinical Research Report Ccross-over
NEB-BEL-38. March 1988.

37159970 | BEL-36 Double-Blind Study Comparing the Subacute Pharmacodynamic,
Hemodynamic Effects in Men at Rest and During { Hemodynamic, Double-blind,
Exercise of the 2 Enantiomers of dl-Nebivolol, d- | cross-over
Nebivolol (R67138) and 1-Nebivolol (R67145).

Clinical Research Report NEB-BEL-36. March
1988.

38 | 64858 RSA-1 The Effects of Nebivolol on Heart Rate and Blood | Pharmacodynamic,

Pressure at Rest and During Exercise. A Dose Hemodynamic, Open-label,
Finding Study. Clinical Research Report NEB- cross-over
RSA-1.
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39 1 65577 | BEL-9 Effects of Isometric Handgrip on Blood Pressure | Pharmacodynamic,
and Heart Rate During a 14-day Double-Blind Hemodynamic, Double-blind,
Cross-Over Treatment with Nebivolol and active-controlled, cross-over
Atenolol in Healthy Volunteers. Clinical
Research Report NEB-BEL-9. January 1989.

69017 Non-Invasive Cardiac Haemodynamics of

Nebivolol in Man. (Acta Antwerpiensa; 6(2): 2-
21, 1989)

40 | 106561 | NED-11 Pharmacological Properties of Nebivolol in Man | Hemodynamic, Single-blind,

: cross-over

41 ] 65660 | BEL-15 Double-Blind Placebo-Controlled Cross-Over Pharmacodynamic,
Study Evaluating the Acute Haemodynamic Hemodynamic, Double-blind,
Effects of dI-Nebivolol 5 mg, d-Nebivolol 2.5 mg | placebo-controlled, cross-over
and 1-Nebivolol 2.5 mg in Healthy Volunteers.
Clinical Research Report NEB-BEL-15. February
1989.

42 | 68099 | RSA-5 | The Effects of Nebivolol on Heart Rate and Blood { Pharmacodynamic,
Pressure at Rest and During Exercise. A Sub- Hemodynamic, Double-blind,
Acute Dose Finding Study. Clinical Research placebo-controlled, parallel
Report NEB-RSA-5. Sroups

43 1 88216 | SWE-1 Nebivolol—Blockade of Exercise Induced Pharmacodynamic,
Tachycardia. Clinical Research Report NEB- Hemodynamic, Single-blind,
SWE-1. March 1991. placebo-controlled, active-

controlled, cross-over

44 | 88260 GBR-19 The Effect of Nebivolol on Heart Rate, Blood Pharmacodynamic,
Pressure and Cardiac Output at Rest and During Hemodynamic, Double-blind,
Exercise in Healthy Volunteers. February 1991. placebo-controlled

45| 106914 | BEL-26 Cardiovascular and Metabolic Effect of d-, |- and Pharmacodynamic,
dl-Nebivolol. Synoptic Clinical Research Report | Hemodynamic, Double-blind,
NEB-BEL-26. September 1994. cross-over, placebo-controlled,

parallel group

46 | 106917 | BEL-25(a) Comparison of the Metabolic Effects of Nebivolol | Pharmacodynamic,
and Atenolol During Dynamic Exercise Part 1: Hemodynamic, Double-blind,
Healthy Volunteers. Synoptic Clinical Research active-controlled, cross-over
Report NEB-BEL-25(a). September 1994.

47 | 106918 | BEL-25(b) Comparison of the Metabolic Effect of Nebivolol | Pharmacodynamic,
and Atenolol During Dynamic Exercise Part 2: in | Hemodynamic, Double-blind,
Patients with Borderline HT and/or Abnormally active-controlled, cross-over
Quick Rise of BP During Exercise. Synoptic
Clinical Research Report-NEB-BEL-25(b).
September 1994.

48 | 108077 { BEL-16 Comparative Study on the Effects of Nebivolol Pharmacodynamic,
(2.5 and 5 mg) and Atenolol (50 mg) on Renal Hemodynamic, Double-blind,
Blood Flow at Rest and on Energy Liberation placebo-controlled, cross-over
During One Hour Submaximal Dynamic Exercise
in Normal [ndividuals. A Pilot Study. Synoptic
Clinical Research Report NEB-BEL-16. June
1994,
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49 1 92970 { INT-2 Effect of Nebivolol (5 mg) on Exercise Induced Pharmacodynamic,
Tiredness in Essential Hypertension. A Double- Hemodynamic, Double-blind,
Blind, Randomized Comparison with Atenolol placebo-controlled, active-
(50 mg) and Placebo, After a 4-week Placebo controlled, cross-over
Run-In Period. Clinical Research Report NEB-
INT-2. August 1993.
50 | 107426 | GBR4 A Comparison of the Haemodynamics of Pharmacodynamic,
Nebivolol and Atenolol in Hypertensive Patients. Hemodynamic, Double-blind,
Clinical Research Report NEB-GBR-4. placebo-run in, active-
December 1993. controlled, cross-over
51 | 59898 N/A Haemodynamic Effects of Subacute Treatment Pharmacodynamic,
' with Nebivolol: A Comparison Between Poor Hemodynamic, Open-label,
and Normal Metabolizers. February 1988. parallel group
52 | 62826 | BEL-4/Part | Comparison of the Subacute Haemodynamic Pharmacodynamic,
I Effects of Nebivolol in Poor and Normal Hemodynamic, Open-label,
Metabolizers. PartI. Clinical Research Report parallel group
NEB-BEL-4. May 1988.
53 1 62269 | BEL-4/Part | Effect of an 8-day Intake of Nebivolol 5 mg/day Pharmacodynamic,
II on ECG in 6 poor and 6 Normal Metabolizers. Hemodynamic, Open-label,
Part II. Clinical Research Report NEB-BEL-4. parallel group
May 1988.
54 1 62270 | BEL-4/Part | Multiple Dose Study of Nebivolol in Poor and Pharmacodynamic,
11} Normal Metabolizers. Analysis of the Safety Hemodynamic, Open-label,
Data. PartIII. Clinical Research Report NEB- parallel group
BEL-4. May 1988.
55169145 | BEL- Effect of Nebivolol on Dopamine Related Pharmacodynamic,
17/Part I Phenomena. Part I: Hormonal Effects. Clinical metabolic/endocrine, Double-
Research Report NEB-BEL-17. June 1989. blind, placebo-controlled,
Cross-over
56 ] 101048 | BEL-52 Effects of Nebivolol on Hormonal Responses to Pharmacodynamic,
Insulin Induced Hypoglycaemia. Clinical Metabolic/endocrine, Open-
Research Report NEB-BEL-52. December 1993. | label
57 ] 107434 | BEL-39 The Influence of Chronic Treatment with Pharmacodynamic,
Nebivolol or Atenolol on the Control of Glucose Metabolic/endocrine, Double-
Levels in Diabetic Patients. Clinical Research blind, placebo-controlled,
Report NEB-BEL-39. August 1994. CroSs-over
58 1 106748 | ITA-5 Efficacy and Tolerance of Nebivolol Compared to | Pharmacodynamic,
Atenolol in Non-Insulin Dependent Diabetics Metabolic/endocrine, Double-
with Essential Hypertension. Clinical Research blind, placebo-run in, active-
Report NEB-ITA-5. October 1994, controlled, parallel groups
59 1 125153 | CAN-7 Clinical Evaluation of the Effects of Nebivolol vs. | Pharmacodynamic,
Atenolol on Plasma Lipid Profile and Metabolic/endocrine, Double-
Carbohydrate Metabolism in Normometabolic blind, active-controlled,
Patients with Mild-to-Moderate Hypertension. parallel groups
Clinical Research Report NEB-CAN-7.
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60 | 126525 | CAN-8 A Prospective Comparison of the Effects of Pharmacodynamic,

Nebivolol and Atenolol on Glucose, Insulin and
Lipid Metabolism During Long-Term Treatment
in Patients with Mild to Moderate Essential
Hypertension and Impaired Glucose Intolerance.
Clinical Research Report NEB-CAN-8. February
1998.

Metabolic/endocrine, Double-
blind, active-controlled, cross-
over

61 ] 92864 | N/A

A Study to Assess the Effects of Nebivolol on
Sedation and Psychomotor Performance.

Pharmacodynamic,
Psychomotor/sedation, Double-
blind, placebo-controlled,
CrOSs-Over

A Study of the Possible Pharmacokinetic and
Psychomotor Interactions of Alcohol and
Nebivolol in Healthy Volunteers. Clinical
Research Report NEB-GBR-14. March 1994,

Pharmacodynamic,
Psychomotor/sedation, Double-
blind, placebo-controlled,
Cross-over

Effect of Nebivolol on Lung Function in Normal
Subjects: A Comparison with Atenolol and
Propranolol. Clinical Research Report NEB-
GBR-22. December 1989.

Pharmacodynamic, Pulmonary,
Double-blind, placebo-
controlled, active-controlled,
Cross-over

62 | 107425 | GBR-14
63 | 106642 | GBR-22
64 ] 92579 | ITA-2

Open Trial with Nebivolol 5 mg Once Daily in
Hypertension with Renal Artery Stenosis.
Clinical Research Report NEB-ITA-2. March
1993.

Pharmacodynamic, Renal,
Open-label, placebo-run in

65149643 | N/A

Randomized Double-Blind Cross-Over Study of
the Effects of Topical R67555 as Compared with
Timolol on the Intraocular Pressure, Blood
Pressure and Heart rate in Human Healthy
Volunteers. April 1986.

Pharmacodynamic,
Ophthalmic, Double-blind,
active-controlled, cross-over

66 | 51686 | N/A

Randomized Double-Blind Cross-Over Study of
the Effects of Topical R67555 as Compared with
R67555 Solvent and Timolol, on the Intraocular
Pressure, Blood Pressure and Heart Rate in
Human Healthy Volunteers. July 1986

Pharmacodynamic,
Ophthalmic, Double-blind,
active-controlled, cross-over

67 ] 46816 | N/A

Safety Data after Oral Administration of R65824
5 mg/day for 7 Consecutive Days in 6 Human
Volunteers. December 1985.

Pharmacodynamic, Safety,
Open-label

68 ] 46817 | N/A

Safety Data After a Single Oral Administration of
5 mg and 10 mg of R65824 in 8 Human
Volunteers. December 1985.

Pharmacodynamic, Safety,
Open-label
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Studies Sponsored by Janssen .

LMD No. | %Y | pige Disease State/ Efficacy Results*
ID Design
69 | 88035 INT-1 | Report of U.S. Study Results in an Janssen, Sample size/Mean change
us International Trial: Nebivolol in the Hypertension from baseline at endpoint
Study ] Treatment of Essential Hypertension Double-blind, intent-to-treat (Supine or
Results | (A Randomized, Double-Blind, Placebo-controlled, | sitting DBP at trough mm
Placebo-Controlled, Dose-Finding Parallel groups Hg)"
Study). Clinical Research Report
NEB-INT-1. March 1992. Placebo: 42/ -3.0
0.5 mg: 42/-5.4
1 mg: 42/-4.7
2.5 mg: 43/-5.5
5 mg: 44/-9.1
10 mg: 41/-8.7
" unless otherwise noted
70 101220 INT-1 | The Effect of Nebivolol (0.5, 1, 2.5, 5, | Janssen, Placebo: 84/-3.3
Non- and 10 mg) in the Treatment of Hypertension 0.5 mg: 83/-4.0
Us Essential Hypertension. A Double- Double-blind, 1 mg: 87/-6.0
Blind, Randomized Comparison with | Placebo-controlled, | 2.5 mg: 85/-7.1
Placebo in an International Dose- Parallel groups 5 mg: 86/-9.2
Finding Trial. Clinical Research 10 mg: 84/-10.1
Report NEB-INT-1. March 1992.
71 106572 USA-1 | A Pilot Study to Compare the Cardiac | Janssen, 1. Diastolic and systolic
Effects of Nebivolol and Atenolol. Hypertension blood pressures were
Synoptic Clinical Research Report Double-blind, reduced to the same extent
NEB-USA-1. April 1994. Placebo-controlled, by nebivolol and atenolol;
Parallel group, . PEP/LVET as an indirect
92891 Comparison of Antihypertensive and Active-controlled, measure for left ventricular
Beta-1-Adrenoceptor Antagonist Cross-over performance shows a
Effect of Nebivolol and Atenolol in favorable decrease in the
Essential Hypertension. (Clinical and nebivolol 10 mg group
Experimental Hypertension; 15(3): compared to the
501-509, 1993). unchanged value after
atenolol.
72 | 84315 USA-3 | Double-Blind, Placebo-Controlled Janssen, N=8 nebivolol, N=4 placebo.
Study of Nebivolol 30 mg in Hypertension See complete review for full
Hypertensive Patients. Clinical Double-blind, details.
Research Report NEB-USA-3. Placebo-controlled,
February 1991. Parallel groups
73 | 88185 USA-4 | Nebivolol in the Treatment of Janssen Placebo: 46/-3.7
Essential Hypertension (A Double-blind, 2.5 mg: 46/-6.4
Randomized, Double-Blind, Placebo- Placebo-controlled, | 5mg: 44/-72
Controlled, Dose-Finding Study). Paralle! groups 30 mg: 44/-10.1
Clinical Research Report NEB-USA-
4. May 1992.
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74 | 106916 USA-6 | Nebivolol in Congestive Heart Failure: | Janssen, Other Placebo: 19
a Placebo-Controlled, Double-Blind, cardiovascular Nebivolol: 19
Dose-Titration, Pilot Study. Clinical condition 6-Minute Walk Test
Research Report NEB-USA-4. Double-blind, At the overall endpoint, the
November 1994, Placebo-controlled, | walking distance for subjects

Parallel groups on placebo was significantly
increased compared to
baseline (p < 0.04), whereas
there was no significant
increase in subjects on
nebivolol.

75 101044 BEL- Double-Blind, Placebo-Controlled, Janssen, Placebo: 35/-11.3

3/6 Multicentre Trial with Oral Nebivolol | Hypertension 2.5 mg: 35/-15.7
2.5, 5 and 10 mg Once Daily in Double-blind, 5 mg: 34/-16.1
Essential Hypertension, Followed by Placebo-controlled, | 10 mg: 32/-15.7
An Open Nebivolol 5 mg Treatment Parallel groups '
for Up to 4 Years. Clinical Research
Report NEB-BEL-3/6. November
1993. .

76 | 101219 BEL- The Effect of Nebivolol (0.5, 1, 2.5 Janssen, Placebo: 41/-9.4

12/18 | and 5 mg) in the Treatment of Hypertension . 0.5 mg: 37/-12.5
Essential Hypertension. A Double- Double-blind, 1 mg: 41/-10.6
Blind, Randomized Comparison with | Placebo-controlled, | 2.5 mg: 42/-17.0
Placebo in a Dose Finding Trial Parallel groups, 5mg: 42/-14 4
Followed by an Open Long-Term Open-label
Follow-Up. Clinical Research Report
NEB-BEL-12/18. June 1994.

77 | 122133 FRA-6 | Comparison of Efficacy and Janssen, Nebivolol + nit: 12/-12.4
Tolerability of Nebivolol Combined Hypertension Placebo + nit: 12/-9.4
with Nitrendipine and Placebo Double-blind,

Combined with Nitrendipine in the Placebo-controlled,
Treatment of Hypertension Resistant Parallel groups

to Nitrendipine. Clinical Research

Report NEB-FRA-6. June 1998.

78 | 92707 GBR-1 | Effect of Nebivolol (5 mg) in Essential | Janssen, Nebivolol: 119/-12.6
Hypertension. A Double-Blind, Hypertension Atenolol: 121/-12.2
Randomized Comparison with Double-blind, Placebo: 124/-4.9
Atenolol (50 mg) and Placebo. Placebo-controlled,

Clinical Research Report NEB-GBR- | Active-controlled,
1. April 1994, Parallel groups
79 111607 GER- Clinical Evaluation of the Janssen, Nebivolol: 41/-13.4
12 Antihypertensive Efficacy and Safety | Hypertension Amlodipine: 27/-14.6
of Nebivolol versus Amlodipine in Double-blind,
Elderly Patients with Confirmed Mild | Active-controlled,
to Moderate Essential Hypertension. Parallel groups
Clinical Research Report NEB-GER-
12. May 1995.
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80 | 101221 INT-3 | Nebivolol versus Enalapril in the Janssen, 5 mg Nebivolol: 205/-12.3
: Treatment of Essential Hypertension. | Hypertension 10 mg Enalapril: 205/-9.8
Multicenter International Nebivolol Double-blind,
Trial. Clinical Research Report NEB- | Active-controlled
INT-3. May 1994. Parallel groups
81 92909 INT-4  Effect of Nebivolol and its Janssen, N=30
Enantiomers in Hypertensive Patients. | Hypertension d,l nebivolol: -11.8
Comparison with Placebo and Double-blind, d nebivolol: -11.5
Atenolol. Clinical Research Report Placebo-controlled, | Atenolol: -11.5
NEB-INT-4. June 1993. Active-controlled, I nebivolol: -2.1
Cross-over, Placebo: -4.3
109101 Nebivolol Long-Term Treatment in Open-label
Patients with Essential Hypertension.
Synoptic Clinical Research Report
NEB-INT-4. December 1994.
82 106562 INT-7 | Nebivolol versus Enalapril in the Janssen, Nebivolol: 31/-1.2
Treatment of Essential Hypertension. | Hypertension Enalapril: 32/-0.3
Multicenter International Long-Term Double-blind,
Follow-Up Nebivolol Trial. Clinical Active-controlled,
Research Report NEB-INT-7. Parallel groups
November 1994.
83 ] 10122 INT-5 | Nebivolol versus Nifedipine in the Janssen, Nebivolol: 92/1.3
‘ Treatment of Essential Hypertension. | Hypertension Nifedipine: 90/0.3
Multicenter International Nebivolol Double-blind,
Trial. Clinical Research Report NEB- | Active-controlled,
INT-5. July 1994. Parallel groups
84 129816 INT-8 | Nebivolol versus Nifedipine in the Janssen, Nebivolol: 91/-11.2
Treatment of Essential Hypertension Hypertension Nifedipine: 85/-10.6
(Long-Term Extension). Clinical Double-blind,
Research Report NEB-INT-8. June Active-controlled,
1998. ' Parallel groups
85 | 101182 ITA-3 | Left Ventricular Hypertrophy and Janssen, Primary parameter:
Systolic Function in Hypertensive Hypertension Left ventricular mass index,
Patients During Long-Term Treatment | Double-blind, g/m’:
with Nebivolol. A Randomized, Active-controlled Mean at Baseline/endpoint
Double-Blind Trial versus Atenolol. Parallel groups Nebivolol: 162.7/147.3
Clinical Research Report NEB-ITA-3. (n=24%)
June 1998.

Atenolol: 168.0/149.9

(n=24%)

* End systolic values for
secondary echocardiography
parameters were available in
only half of the patients
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86 ] 101224 TCH- | A Double-Blind Comparative Trial of | Janssen, See Table below.
172 the Effects of Metoproloi and Hypertension

Nebivolol in Hypertensive patients. Double-blind,

Clinical Research Report NEB-TCH- | Active-controlled,

1/2. December 1993. Parallel groups
Therapentic resalts Doubie-blind phase H
{6 = aumber of paticnts with N

siehivolol
clfcacy dua) o8y | o=y
Poimary parsmonrs
» Supine DAP, mm Hg
mean 1t basclinefendpaint WAL 1028803
(Reproduced from Sponsor, Study ID TCH 1/2, page 8)
87 | 107416 CAN-9 | Protocol for the Clinical Evaluation of Janssen, DBP trough sitting (Mean at

the Antihypertensive Efficacy and Hypertension Baseline/Last Available Visit)

Safety of Nebivolol (R67555) and d- Double-blind,

Nebivolol (R85547) in Patients with Cross-over Nebivolol: 30 (99/91)

Confirmed Mild to Moderate Essential
Hypertension. Clinical Research
Report NEB-CAN-9. October 1994.

d-nebivolol: 30 (99/90)

Hormones (renin,
progesterone, testosterone,
ACTH, aldosterone, cortisol,
LH, FSH, estradiol): no
clinically significant between
treatment changes.
Significant decrease from
baseline in plasma renin
concentration following
nebivolol and d-nebivolol.
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88 | 108086 RSA-6 | A Comparison of the Effects of Janssen, See Table below.
Nebivolol and Atenolol Against Hypertension
Placebo and Nitrates on Venous Tone | Double-blind,
Using Plethysmography. A Double- Placebo-controlled,
Blind Cross-Over Controlled Study .Active-controlled,
with Hypertensive Patients. Synoptic | Cross-over
Clinical Research Report NEB-RSA-6.
March 1994.
Pharmacodynsmic and chinical Fesults ] end ol | RebWelR T miensio placabo
fusvin a2 (nu20) 20
?leﬂ:ysmagrapby
maxdniim venous outfiow, mmin/os mi;
mean i SEM
.~ wmM prenitio 21.251.63 77 | 4212208 | 40.45201
post-prs allre 5.730.80 ﬁ. 89 £.740.81 6.350.04
- g pre-néio 4072223 | 29.221.90 | 4103181 | antunas
pst-pre aitro 654082 | 4.9:088 | 602081 | So0.6s
' WoRaUS velume, miOl mi
~ am pre nitro 244008 | 252007 | 282007 | 264005
postare nittn 2.310.02 0.31‘0.02 0,3.?9.03 €.240.03
g pro niro 263044 | 264012 | 274049 | 2.7:0.08
s st ee nitto 813005 | 021005 | 02:003 | 6.2:002
(Reproduced from Sponsor, Study ID RSA-6, page 2)
89 | 101046 NED- Nebivolol in the Treatment of Janssen, Placebo: 80/-2.3
12/8 Essential Hypertension. A Hypertension Nebivolol: 80/-10.6
Multicenter, Double-Blind, Cross- Double-blind,
Over, and Single-Treatment Trial with | Placebo-controlled,
An Open Long-Term Follow-Up. Cross-over
Clinical Research Report NEB-NED-
12/8. April 1994.
90 ] 92691 NED- | The Efficacy and Safety of Nebivolol | Janssen, Placebo: 19/-5.3
13/10 in Severe Hypertension. A Hypertension Nebivolol: 19/-14.4
Randomized, Placebo-Controlled Double-blind,
Cross-Over Trial Followed by 11 Placebo-controlled,
Months of Open Nebivolol Treatment. | Cross-over
Clinical Research Report NEB-NED-
13/10. September 1993.
Appears This Way
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91 | 107414 CAN-3 | Multicentre Clinical Evaluation of Janssen, See Figure below.

Antihypertensive Efficacy and Safety | Hypertension

of the Combination of Nebivolol and Double-blind,
Hydrochlorothiazide: HANS Placebo-controlled,
{Hydrochlorothiazide and Nebivolol Parallel groups
Study). Clinical Research Report
NEB-CAN-3. October 1994.

Blepiay St Mean Bifference from Baseline Zoores fox Trough Sitting Disssolic Blood Pressurs lmsiig! - Nook &

2 ¢

Ditference Scove (mintly)
8

R 4

g

AR IR

(Reproduced from Sponsor, Study ID CAN-6, Display Sc, page 62)

92 | 107415 CAN-6 | Clinical Evaluation of the Janssen, (Clinic BP: A responder is
Antihypertensive Efficacy and Safety | Hypertension defined as patients having
of Nebivolol versus Lisinopril in Double-blind, a sitting DBP < 90 mm Hg or
Patients with Confirmed Mild to Active-controlled, decrease > 10 mm Hg)
Moderate Essential Hypertension. Cross-over % Responders:
Clinical Research Report NEB-CAN- Lisinopril: 29/52%
6. July 1994, Nebivolol 29/41%
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93 | 101047 POR- ] Nebivolol in the Treatment of Hypertension 2.5 mg: 133/~12.2
1/5 Essential Hypertension. A Multicenter | Double-blind,
Open and Double-Blind Trial with An | Placebo-controlled, | Placebo: 46/+8.2
Open Long-Term Follow-up. Clinical | Open-label 2.5mg: 47+3.6
Research Report NEB-POR-1/5.
December 1993.
94 | 109042 BEL- Tolerability of Nebivolol in Patients Hypertension Week 1: 22/10 mg; Week 2:
23 with Essential Hypertension. Synoptic | Open-label, Dose- | 22/15 mg; Week 3-6: 22/20
Clinical Research Report NEB-BEL- escalation mg. No DBP results, dosage-
23. November 1994. dependent AEs
95 | 108081 GER-5 | Double-Blind Trial of Nebivolol Hypertension Placebo: 15/-1.7
versus Placebo in the Treatment of Double-blind, 2.5 mg: 15/-3.6
Essential Hypertension. Synoptic Placebo-controlled, | 5.0 mg: 15/-11.0
Clinical Research Report NEB-GER- | Parallel groups
5. September 1994.
96 | 108083 NED-4 | Efficacy, Pharmacodynamics, Hypertension 2.5 mg: 6/-9.0
Pharmacokinetics and Safety of Open | Open-label 7.5 mg: 6/-16.0
Nebivolol Treatment (2.5 mg and 7.5
mg) in Hypertensive patients.
Synoptic Clinical Research Report
NEB-NED-4. December 1993.
97 | 109089 NED-9 | Tolerability of Nebivolol in Patients Hypertension Week 1: 10/10 mg; Week 2:
with Essential Hypertension. Synoptic | Open-label 10/15 mg; Week 3-4: 10/20
Clinical Research Report NEB-NED- mg. No DBP results, dosage-
9. November 1994. dependent AEs
98 | 84288 MEX-1 | Long-Term Therapy with Nebivolol in | Hypertension 5.0 mg (3 mos.): 40/-13.1
Patients with Hypertension. (Drug Open-label 5.0 mg (6 mos.): 35/-15.2
Investigation; 3 (suppl. 1): 180-182,
1991).
99 | 84283 NED-1 | Nebivolol. An Acute and Long Term Hypertension Placebo: 9/47.0
Study in Essential Hypertension. Single-blind, 5.0 mg (4 wks.): 9/-18.0
(Drug Investigation;(suppl. 1): 152- Placebo-controlled
154, 1991).
100 | 108082 NED-2 | Effect of a Single Dose of Nebivolol in | Hypertension Single dose 10 mg (n=5), BP
Hypertensive Patients: Dose-Finding. | Open-label > with nebivolol vs.
Synoptic Clinical Research Report placebo
NEB-NED-2. December 1987.
101 | 109065 AUS-3 | A Study to Establish the Acute Effects | Hypertension (n=11) Efficacy data not
of Nebivolol on Blood Pressure and Double-blind, reported
Whether or Not There are First Dose Placebo-controlled,
Postural Effects in Middie Aged and Active-controlled,
Elderly patients. Synoptic Clinical Cross-over
Research Report NEB-AUS-3.
October 1994.
111589 A Study to Establish the Acute Effects 1* dose effect on BP &
of Nebivolol on Blood Pressure and postural change (n=12):
Whether or Not There are First Dose placebo, nebivolol 5 mg,
Postural Effects in Middle Aged and labetalof 200 mg, atenolol 50
Elderly patients. Clinical Research mg. Nebivolol = atenolol,
Report NEB-AUS-3. March 1995. labetalol worse

237




Clinical Review
Karen A. Hicks, M.D.

NDA #21-742
Nebivolol
LMD No. Study Title Dlse.zase State/ Efficacy Results*
1D Design
102 | 106715 AUS-5 | Effect of Single and Combination Hypertension Placebo: 16
Therapy with Nebivolol and Enalapril | Double-blind, Nebivolol 5 mg: 19
and Comparison with Placebo in the Placebo-controlled, | Enalapril 10 mg: 17
Treatment of Essential Hypertension. | Active-controlled, | Neb+Enal: 20
Clinical Research Report NEB-AUS- | Cross-over Neb > effect on BP Placebo &
5. October 1994, Enalapril.
103 | 76693 ARG-1 | Effects of Nebivolol on Left Hypertension Nebivolol 5 mg: 15/-15.1
Ventricular Function in Patients with Double-blind, Atenolol 100 mg: 15/~-11.4
Essential hypertension. (Drug Active-controlled,
Investigation; 3 (suppl. 1): 155-160, Parallel groups
1991).
104 | 107413 FRA-5 | Effect of Nebivolol on Arterial Hypertension Nebivolol 5 mg:12/-15.7
Hemodynamics and Compliance in Double-blind, Atenolol 100 mg: 12/-12.4
Patients with Essential Hypertension. | Active-controlled,
Clinical Research Report NEB-FRA-5. | Parallel groups
October 1994.
105 | 106599 GER-9 | Double-Blind Placebo-Controlled Hypertension Placebo: 8/+5.1
Phase II Study of di-Nebivolol and its | Double-blind, Nebivolol-dl 5 mg: 8/-7.9
d- and I-Enantiomers in Patients with | Placebo-controlled, | Nebivolol-t 2.5 mg: 8/+1.1
Mild to Moderate Hypertension. Parallel groups Nebivolol-d 2.5 mg: 7/-16.4
Clinical Research Report NEB-GER-
9. April 1994,
106 § 106921 MEX-2 | Nebivolol in Hypertensives; Diastolic | Hypertension Nebivolol 5 mg: 14/-12
Function. Synoptic Clinical Research | Double-blind, Atenolol 100 mg: 14/-13
Report NEB-MEX-2. October 1994. Active-controlled,
Cross-over
107 | 64696 BEL- Double-Blind, Placebo-Controlled Hypertension Placebo: 23/0.0
10 Cross-Over Study with Nebivolol in Double-blind, Nebivolol 5 mg: 23/-10.0
Hypertensive Patients. Analysis in Placebo-controlled,
Haematological and Biochemical Cross-over
Safety Data. Clinical Research Report
NEB-BEL-10. December 1988.
108 | 84062 HKG-2 | The application of Nebivolol in Hypertension Placebo: 14/0.0
Essential Hypertension: A Double- Double-blind, Nebivolol 5 mg: 18/-5.0
Blind, Randomized, Placebo- Placebo-controlied,
Controlled Study. (International J. Parallel groups
Cardiology; 35: 387-395, 1992).
109 | 109079 GBR-2 | Nebivolol and 24 Hour Blood Pressure | Hypertension Placebo: 14/-16.6
Monitoring: A Comparison with Double-blind, Nebivolol 5 mg: 14/-14.7
Placebo. Synoptic Clinical Research Placebo-controlled,
Report NEB-GBR-2. December 1994. | Cross-over
106927 Nebivolol and 24 Hour Blood Pressure Placebo: 14/4.5
Monitoring: A Comparison with Nebivolol 5 mg: 14/-11.6
Placebo. Clinical Research Report
NEB-GBR-2. September 1993.
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ID Design_
110 | 153127 CAN- | Evaluation of the Safety of Nebivolol | Hypertension Nebivolol 5 mg: EM
10 5 mg o.d. in Mild to Moderate Open-label, Parallel | 23/-10.2
Hypertensive Subjects Characterized groups Nebivolol 5 mg: PM
as Poor Metabolizers for 14/-9.3
Debrisoquine, in Comparison to
Extensive Metabolizers. Clinical
Research Report NEB-CAN-10. May
2000.
111 | 106923 BEL- Open Long-Term Treatment with 5 mg | Hypertension Nebivolol 5 mg 1 yr: 37/-10.0
i1 Nebivolol in Patients with Essential Open-label Nebivolol 5 mg 2 yr: 28/-10.0
Hypertension. Synoptic Clinical
Research Report NEB-BEL-11.
November 1994.
112 { 108080 GER-2 | Oral Treatment with Nebivolol in Hypertension Nebivolol 1 mg: 22/-33.5
Hospitalized Patients with Essential Open-label
Hypertension. An Open Pilot Study.
Synoptic Clinical Research Report
NEB-GER-2. September 1988.
113 | 92596 RSA-8 | Long-Term (3-month) Effects of A Other - Placebo: 13/+1.0
New Beta-Blocker (Nebivolol) on cardiovascular Nebivolol 1-5 mg: 11/-6.0
Cardiac Performance in Dilated condition, Double- | Nebivolol +chronotropic & -
Cardiomyopathy. (JACC; 21(5): blind, Placebo- inotropic effect
1094-1100, 1993) controlled, Parallel
groups
114 | 106915 BEL- Long-Term Effects of Nebivolol on Other Placebo: 10/?
46 Ischaemic Left Ventricular cardiovascular Nebivolol 2.5 mg: 10/?
Dysfunction. Clinical Research condition, Double- | Nebivolol 5 mg: 10/?
Report NEB-BEL-46. October 1994. blind, Placebo- Atenolol 50 mg: 10/?
controlled, Parallel | Nebivolol > exercise
groups tolerance than atenolol
115 | 101223 TCH-4 | Clinical and Haemodynamic Effects of | Other Placebo: 29/+2.1
Nebivolol in Patients with Mild to cardiovascular Nebivolol 2.5 mg: 29/-2.4
Moderate Congestive Heart Failure. condition, Double- | Nebivolol 5 mg: 33/-3.1
Clinical Research Report NEB-TCH- | blind, Placebo-
4. April 1994, controlled, Parallel
groups
116 | 106563 BEL- Postoperative Haemodynamic Effects | Other Nebivolol-dl 5 mg: 17/-1.3
42 of Racemic Nebivolol Compared to d- | cardiovascular Nebivolol-1 2.5 mg: 16/+1.8
and I-Nebivolol in Patients with condition, Double- | Nebivolol-d 2.5 mg: 16/-0.2
Coronary Artery Bypass Grafting. blind, Active-
Synoptic Clinical Research Report controlled, Parallel
NEB-BEL-42. January 1994. groups
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LMD No. Study Title Dlsc.aase State/ Efficacy Results*
1D Design .
117 | 76730 ITA-1 | Antianginal and anti-ischaemic Other Placebo: 16/?
activity of nebivolol in stable angina cardiovascular Nebivolol 5 mg: 16/?
of effort. (Drug Investigation; 3 (suppl. | condition Double-
1): 86-96, 1991). blind, placebo-
controlled, parallel
- groups
118 | 84268 FRA-3 | Pilot Study of Cardiovascular Effects | Other Placebo: 6/+6
of Nebivolol in Congestive Heart cardiovascular Nebivolol 1,2.5,5 mg: 6/-1
Failure. (Drug Investigation; 3 (suppl. | condition, Double-
1): 69-81, 1991). blind, Placebo-
controlled, Parallel
Sroups
119 1 92860 GER-7 | Determination of the Anti-Ischemic Other Nebivolol 5 mg: 12/?
Activity of Nebivolol in Comparison cardiovascular Atenolol 100 mg: 12/?
with Atenolol. (International J. condition, Double-
Cardiology; 43: 279-289, 1994). blind, Active-
controlled, Parallel
groups
120 | 106920 TCH-3 | Effect of Nebivolol and Metoprolol in | Other Nebivolol 5 mg: 18/-4.8
Patients with Coronary Artery Disease | cardiovascular Metoprolol 50 mg: 18/-4.8
and Depressed Left Ventricular condition, Double-
Function. Synoptic Clinical Research | blind, Parallel
Report NEB-TCH-3. October 1994. groups
121 | 79247 BEL- Comparison of Left Ventricular Other Nebivolol 5 mg: 40/-5.0
14 Haemodynamics of Nebivolol and cardiovascular Metoprolol 100 mg: 40/-3.0
Metoprolol in Patients with Acute condition, Double-
Myocardial Infarction. (Drug blind, Active-
Investigation; 3 (suppl. 1): 140-141, controlled, Parallel
1991). groups
122 | 154909 NED- | Nebivolol versus Atenolol in Other Nebivolol 5 mg: 13/-7.0
107432 14 Postinfarction Patients with Left cardiovascular Atenolol 100 mg: 15/-8.0
Ventricular Dysfunction. Analysis condition, Active-
Tables and Graphs. June 1993. controlled, Parallel
groups
123 | 92597 BEL- Administration of Nebivolol after Other Nebivolol S mg: 15/?
28 Coronary Artery Bypass in Patients cardiovascular Atenolol 50 mg: 15/?
with Altered Left Ventricular condition, Double-
Function. (J. Cardiovascular blind, Active-
Physiology; 22: 253-258, 1993) controlled, Parallel
" groups
124 { 109097 FRA-7 | Comparative Study of Intravenous Other Nebivolol 0.07mg/kg: 19/-6
Nebivolol, Propranolol and Labetalol | cardiovascular Propanolol 0.1mg/kg: 19/-4
in Obese Subject: Part [- condition, Double- | Labetalol 0.9mg/kg: 19/-8
Hemodynamics. Synoptic Clinical blind, Active-
Research Report NEB-FRA-7. controlled, Cross-
November 1994. over
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ID Design
125 | 106528 SWE-2 | Nebivolol — The effect on anginal Other Placebo: 10/-2
Attacks and Exercise Tolerance in cardiovascular Nebivolol 2.5 mg: 10/-3
Patients with Stable Effort Induced condition, Open- Nebivolol 5 mg: 10/-2
Angina Pectoris. Clinical Research label, Placebo- Nebivolol 10 mg: 10/-8
Report NEB-SWE-2. January 1994. controlled, Cross-
over
126 | 109017 GER- | The Influence of Nebivolol on Other Nebivolol 2.5 mg: 7/?
10 Haemodynamics and the Pressure- cardiovascular
Volume Relationship in Patients with | condition, Open-
Coronary Artery Disease Undergoing | label
Diagnostic Cardiac Catheterization.
Synoptic Clinical Research Report
NEB-GER-10. October 1994.
127 | 82501 BEL- The Effect of Nebivolol in Patients Other Nebivolol 5 mg: 12/?
33 with Left Ventricular Diastolic cardiovascular-
Dysfunction. (Acta Anterwerpiensia; | condition, Open-
1991). label
128 | 80800 BEL- Effects of d-Nebivolol and I-Nebivolol | Other Nebivolol-dl 2.5 mg: 9/7
24/41 on Left Ventricular Systolic and cardiovascular Nebivolol-l 1.25-2.5 mg: 22/?
Diastolic Function: Comparison with condition, Double- { Nebivolol-d 1.25-2.5 mg:
d-1-Nebivolol and Atenolol. (J. blind, Active- 22/?
Cardiovascular Pharmacology; 22: controlled, Parallel | Atenolol 15 mg: 9/?
183-190, 1993) groups
129 | 108079 BEL- An Open Pilot Study on the Other Nebivolol 5 mg: 5/+4
34 Hemodynamic Effects of Nebivolol in | cardiovascular
Patients with Acute Congestive Heart | condition, Open-
Failure. Clinical Research Report label
NEB-BEL-34. February 1994.
130 | 72317 GER-1 | Hemodynamic Effects of Nebivolol at | Other Nebivolol 5 mg: 10/?
Rest and On Exertion in Patients with | cardiovascular
Heart Failure. (Angiology; 41: 696- condition, Open-
701, 1990). label

[*Sample size/Mean change from baseline at endpoint intent-to-treat (supine DBP at trough mmHg). 7denotes data
not available.]

Studies Sponsored by A. Menarini Ltd

flt)u dy Title Sponsor/Design gﬁ?z;csy
131 NAP 01 | Randomized, Multicenter, Multinational, Dose | Double-Blind, Placebo-Controlled, | Data not
Ranging Placebo-Controlled Comparative Parallel groups available
Study of Nebivolol, 2.5, 5, 10 and 20 mg / day
in Patients with Stable Angina Pectoris
132 MR/01- | Study of Effects of Nebivolol Intervention on Multi-Centre, Multi-National, Ongoing
99/01- | Outcomes and Rehospitalization in Seniors Randomized, Parallel group,
Nhf with Heart Failure Placebo-Controlled, Double-
Blinded Study, Phase 11
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11.8 1. Report Number: 1270_01_00. ("Comparative Effects of Nebivolol,
Nebivolol Enantiomers, Atenolol, Metoprolol, Carvedilol, and Bucindolol on
Human Endothelial Cell Nitric Oxide Release Following Acute Treatment")
(June 25, 2002)

Study 1270.01.00 compared the effects of nebivolol, nebivolol enantiomers, atenolol,
metoprolol, carvedilol, and bucindolol on the release of nitric oxide from human umbilical vein
endothelial cells (HUVEC) following acute treatment. The concentrations of nebivolol and its
enantiomers ranged from 100 nM to 100 pM. HUVEC released 400 nM, 300 nM, and 350 nM
of nitric oxide in response to 100 uM concentrations of /-nebivolol, d-nebivolol, and racemic
mixture of nebivolol, respectively, as seen in Figure 23.

Figure 23. Nitric Oxide Release from Endothelial Cells Following Acute Treatment with Nebivolol and Its
Enantiomers
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(Reproduced from Sponsor, Report Number 1270.01.00, Figure 1A, page9)
The racemic mixture of nebivolol and its enantiomers increased NO release from HUVEC and
were superior to the other agents tested. Ata 5 uM concentration of study drug, HUVEC
released 40 nM of nitric oxide for atenolol, over 200 nM for d-nebivolol and the racemic
mixture, and over 250 nM for /-nebivolol. At 500 nM, HUVEC released over 160 nM of nitric
oxide for racemic nebivolol, compared to slightly over 85 nM of nitric oxide for bucindolol, and
less than 85 nM of nitric oxide for metoprolol and carvedilol. Nitric oxide release for this
compound is shown in Figure 24 below.
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Figure 24. Nitric Oxide Release Following Acute Treatment with Nebivolol, Bucindolol, Metoprolol, and
Carvedilol
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(Reproduced from Sponsor, Report Number 1270.01.00, Figure 44, page 12)

Following nebivolol, nitric oxide release from HUVEC occurred gradually over 15 seconds and
then plateaued for an additional 15 seconds, prior to declining over the subsequent 30 seconds, as
seen in Figure 25. The release kinetics for carvedilol,metoprolol, and bucindolol, however, were
different, and were marked by a rapid onset and shorter plateau phase. The release kinetics for
atenolol were not sufficiently studied. It is not known whether or not rapid release kinetics
increase the concentration of superoxide and free radical formation, thereby depleting nitric
oxide and resulting in cellular toxicity.

Figure 25. Nitric Oxide Releasing Effect of Various Beta-Blockers on Human Endothelial Cells
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(Reproduced from Sponsor, Report Number 1270.01.00, Figure 5, page 13)
X-ray diffraction analyses found that nebivolol was located in the membrane hydrocarbon core,

as were carvedilol and metoprolol, two compounds which also increased nitric oxide release.
Atenolol, a hydrophilic compound, however, had its equilibrium location in the charged
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headgroup. It is not known whether or not the location of electron density for the compounds
affects the amount of nitric oxide released.

Conclusions: Nebivolol, and especially /-nebivolol, stimulated NO release from HUVEC. Peak
nitric oxide release from HUVEC following acute treatment with nebivolol appeared to be
greater than nitric oxide release following acute treatment with atenolol, metoprolol, carvedilol,
or bucindolol. The activity of d-nebivolol was approximately 70% of that measured for /-
nebivolol. The racemic mixture of nebivolol demonstrated NO effects similar to the /-
enantiomer alone. '

11.9 2. Report Number: 1273 01_00. ("Comparative Effects of Nebivolol,
Nebivolol Enantiomers, and Six Nebivolol Metabolites on Endothelial Nitric
Oxide Release from Human Endothelial Cells following Acute Treatment")
(July 25, 2002)

Study 1273.01.00 compared the effects of nebivolol, nebivolol enantiomers, and six nebivolol
metabolites (4-hydroxy nebivolol, 5-hydroxy nevibolol, 8-hydroxy nebivolol, N-dealkylated
carboxylic acid (N-DACA), N-dealkylated diol (N-DAD), and N-dealkylated amino alcohol (N-
DAAA) on nitric oxide release from human endothelial cells following acute treatment. At
concentrations of 10 pM of 4-hydroxy nebivolol, 5-hydroxy nebivolol, and 8-hydroxy nebivolol,
HUVEC released nitric oxide at concentrations of 420 nM, 230 nM, and 230 nM, respectively.
The remaining three metabolites resulted in peak NO levels less than 90 nM. At concentrations
of 5 pM, 4-hydroxy nebivolol and nebivolol resulted in peak NO concentrations of greater than
400 nM and of 225 nM, respectively. Additionally, the peak NO concentration achieved after 4-
hydroxy nebivolol approximated the concentration usually measured with acetylcholine, and
both agents demonstrated rapid early release kinetics.

Figure 26. Peak NO Release Following Acute Treatment with Nebivolol Metabolites (10pM)
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(Reproduced from Sponsor, Report Number 1273.01.00, Figure 1, page 9)
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Figure 27. Peak NO Release Following Treatment with Acetylcholine, Nebivolol, and Nebivolol Metabolites
(5 pM Treatment)
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(Reproduced from sponsor, Report Number 1273.01.00, Figure 2, page 10)

Conclusions: Peak NO release from HUVEC following acute treatment with 4-hydroxy
nebivolol approximated that seen with acetylcholine, and was higher than d-nebivolol, /-
nebivolol, and d,/-nebivolol.

11.10 4. Report Number: 1333_00_00. ("Comparative Effects of Nebivolol and
Atenolol on Nitric Oxide Release from Human Endothelial Cells following
Chronic Treatment") (August 2, 2002)

Human endothelial cells were chronically treated for twenty-four hours with either a 10 pM
concentration of atenolol or nebivolol. After study drug washout, the investigator reintroduced
study drug and determined the concentration-dependent effects of nebivolol and atenolol on NO
releasing capacity following stimulation with calcium ionophore at 1 pM. Nebivolol
significantly increased nitric oxide release from HUVEC, while atenolol, had no effect, as seen
in Figure 28. Additionally, at increasing concentrations of nebivolol from 0.1 pM to 10 pM, NO
peak release also increased from approximately 25 nM to 120 nM. This study did not appear to
test increasing concentrations of atenolol above 10 uM to see if there was a response in release
of NO from HUVEC.

According to the investigators, "under control conditions, the maximum amount of NO available
following stimulation with calcium ionophore is approximately 580 nM."

[PUIBLO UO
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Figure 28. Peak NO Release in Endothelial Cells After Chronic Treatment with Nebivolol or Atenolol o
pM) Followed by Stimulation with Calcium Ionophore (1 pM)
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(Reproduced from Sponsor, Report Number 1333_00_00, Figure 1, page 9)

In summary, nebivolol increased NO release from human endothelial cells in a concentration-
dependent fashion. The investigator believes the mechanism of nitric oxide release is
independent of.B;-adrenergic receptor inhibition, because atenolol at the concentration tested had
no significant effect on nitric oxide concentration:

In the discussion of the findings, the report states that under normal conditions, stimulation of
HUVEC preparations with 1.0 pM of acetylcholine releases nitric oxide at a concentration of 400
nM. The physiologic response is generally thought to be proportional to the concentration of
nitric oxide released, and is thought to be significant at quantities greater than 100 nM.

Conclusion: Peak NO release from HUVEC is a concentration-dependent phenomenon after
chronic treatment with nebivolol. Although the mechanism of NO release is not known, some
investigators postulate a mechanism independent of B1-adrenergic receptor inhibition, because
atenolol at the concentration tested had no significant effect on peak NO release.

11.11 16. LMD No. 106922. Study ID GBR-29. ("A Study to Investigate the
Mechanism of the Vasodilator Effect of Nebivolol Isomers on Forearm Blood
Flow in Healthy Volunteers. Clinical Research Report NEB-GBR-23").
(Trial Period: May 9, 1994 — May 23, 1994)

This Phase II double-blind cross-over study in 8 healthy volunteers, ages 18 to 40 years,
evaluated forearm blood flow after a 6 minute intraarterial infusion of d- or /- nebivolol 0.9-177

pg/min).

Both /- and d-nebivolol significantly increased blood flow in the infused arm, compared with a
saline infusion, as seen in Figure 29 below. The formulation of the individual isomers, however,
contained cyclodextrin, which could have affected the results.
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Figure 29. Forearm Blood Flow with Nebivolol Isomers (Mean +/- SE) (GBR-29)
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(Reproduced from Sponsor, GBR-29, Figure 1, page 7)

There were no drop-outs in this study. The investigator stated there were no adverse events and
no significant changes in laboratory parameters. No laboratory data was available for review.

Conclusions: Both nebivolol isomers demonstrate similar dose-dependent increases in forearm
blood flow. The presence of cyclodextrin in the isomer formulations, however, may have
affected these results.

11.12 19. LMD No. 107423. GBR-28. ("A Study to Investigate the Mechanism of
the Vasodilator Effect of Nebivolol on Forearm Blood Flow in Healthy
Volunteers. Clinical Research Report NEB-GBR-28") (Trial Period:
September 23, 1993 - November 3, 1993)

This phase II open-label crossover study in 8 healthy, non-smoking volunteers, aged 22 to 30
years, examined the effect of nebivolol on forearm blood flow. There were three study visits,
separated by at least 7 days. During Visit 1, subjects received a saline infusion followed by
nebivolol at 354 pg/min for 12 minutes. During Visit 2, subjects received saline followed by L-
arginine at 10 mg/min for 18 minutes with nebivolol at 354 pug/min coinfused with L-arginine for
the last 12 minutes and L-NMMA (4 pmol/min) coinfused with L-arginine and nebivolol for the
last 6 minutes. During Visit 3, subjects received saline followed by nebivolol at 354 pg/min for
12 minutes and L-NMMA (4 pmol/min) for the final 6 minutes. Investigators measured blood
flow during the last 3 minutes of each 6 minute infusion. The regimen for the Study Visits is
further described in Table 183.
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Table 183. GBR-28 Drug Regimen
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(Reproduced from Sponsor, GBR-28, page 2)
Following Study Visit 3, subjects returned one week later for a follow-up safety appointment.

The investigator analyzed the forearm blood flow data as a percentage change from baseline
using ANOVA.

Results: L-arginine did not significantly affect forearm blood flow. Following a 6 minute L-
arginine infusion, the mean forearm blood flow was 3.42 + 0.46 ml/100 ml forearm/min,
compared with saline which had a mean blood flow of 3.47 + 0.40.

During all three study visits, nebivolol increased mean forearm blood flow following the 6
minute infusion. During Visit 1, nebivolol increased mean forearm blood flow from 3.80 + 0.24
t0 6.17 +0.36. During Visit 2, nebivolol increased mean forearm blood flow from 3.42 + 0.46
(during L-arginine alone) to 6.29 + 0.68, and During Visit 3, nebivolol increased mean forearm
blood flow from 3.73 + 0.31 to 6.27 + 0.46. The mean forearm blood flows were not statistically
significant between Visits, suggesting L-arginine did not significantly influence the vasodilator
response from nebivolol. At 6 and 12 minutes of the nebivolol infusion during Visit 1, the mean
blood flow was 6.17 + 0.36 and 6.34 + 0.42, respectively, demonstrating the lack of
tachyphylaxis to the nebivolol vasodilator response.

During Visit 3, however, L-NMMA inhibited the nebivolol vasodilator response. After 6
minutes of nebivolol alone, the mean forearm blood flow was 6.27 + 0.46 while at 12 minutes
with nebivolol and L-NMMA, the mean blood flow was 4.90 + 0.3 1.

During Visit 2, L-arginine almost completely counteracted the inhibitory effect of L-NMMA on

nebivolol. At 6 minutes following an infusion of nebivolol with L-arginine, the mean blood flow
was 6.29 + 0.68, compared with a blood flow of 6.09 + 0.74 at 12 minutes during the nebivolol

248



Clinical Review
Karen A. Hicks, M.D.
NDA #21-742
Nebivolol

infusion with L-NMMA and L-arginine. The percentage inhibition of the nebivolol response at 6
and 12 minutes is summarized by the investigator in Figure 30.

Figure 30. Effect of L-Arginine and IL-NMMA on Responses to Nebivolol During Visit 2 (GBR-28)
20- |
of  =m
» T

g
% 40-
s %
80+
-100-

Saline L-NMMA  L-NMMA +«
Arginine

(Reproduced from Sponsor, GBR-28, Figure 1, page 11)

According to the study report, there were no drop-outs, adverse events, or significant changes in
laboratory parameters or ECGs.

Conclusions: There was no evidence of tachyphylaxis following a 12 minute nebivolol infusion

at 354 ug/min. L-arginine almost completely abolished the inhibitory effect of L-NMMA on the
nebivolol vasodilatory response.
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11.13 20. LMD No. 107424. GBR-27. ("A Study to Compare the Effect of
Nebivolol and Atenolol on Forearm Blood Flow in Healthy Volunteers.
Clinical Research Report NEB-GBR-27") (Trial period: August 10, 1993 —
September 13, 1993)

This Phase II open label crossover study in 8 non-smoking healthy male volunteers, ages 19-28,
examined the effect of nebivolol and atenolol on forearm blood flow. There were two study
visits one week apart. During Visit 1, subjects received 6 minute infusions of intraarterial
nebivolol in increasing doses from 18 up to 354 pg/min. During Visit 2, subjects received saline
followed by a 6 minute infusion of intraarterial isoprenaline (50 ng/min) which was subsequently
followed by saline for 18 minutes and a combination infusion of isoprenaline with increasing
doses of atenolol from 10 to 200 ug/min. Table 184 below further describes the study regimen.

Table 184. GBR-27 Study Regimen

Treatraent

Form - intra-arteral

Medication Nebivolo Awnotol  § Isoprenaling Saline
0.5 mglml

Bazch number SIPONFY DSas: wse &

30628

Bosage 354 pgimin | MO ughmin | 30 agimin 1 mlwin

Dusation & mingtes por dose, on 2 study days, one week apart
Day 1 « Nebivolol, inceasing doses.
Day 2 - isoprenaling and isopeendlitie + atenalof {inceeasing
doses) —

(Reproduced from Sponsor, GBR-27, page 1)

As seen in Figure 31 below, atenolol had no significant effect on forearm blood flow.

Figure 31. Effect of Atenolol on Forearm Blood Flow (Mean * SE) (GBR-27)
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(Reproduced from Sponsor, GBR-27, Figure 1, page 8)
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Nebivolol dose-dependently increased forearm blood flow, as show in F igure 32 below.
Figure 32. Effect of Nebivolol on Forearm Blood Flow (Mean % SE) (GBR-27)
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(Reproduced from Sponsor, GBR-27, Figure 3, page 10)

During Visit 2, isoprenaline infusion alone markedly increased forearm blood flow. Atenolol
significantly inhibited isoprenaline induced vasodilation during the atenolol-isoprenaline
coinfusion. Following atenolol and during the final isoprenaline infusion, forearm blood flow
again increased, but not to the level seen with the initial isoprenaline infusion.

Figure 33. Saline Control (C) and Blood Flow During Isoprenaline (GBR-27)
Before (I;), During (1), and After (I;) Atenolol
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el
3

o
L

0«

Blood flow {cannulated arm)
mi 160 mVmin

Gy G 1y Cs I3
(Reproduced from Sponsor, GBR-27, Figure 2, page 9)

The percentage change in forearm blood flow, compared with saline, is shown in Table 185.
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Table 185. Efficacy Results (GBR-27)

Effectiveness

{n =8}

Vesous voctasion plethysinography | Tsoprenatine Isoprenaline | Atenolol | Mabivolo!

50 ngfmin 50 ngmin 200 pglmin 354 ppimin

+ Alenolol
LR pghnin

Porcentage change in fovearm 200 % 2% <15 % i85 %

Bl flow

{drujgs wersus zating)

(Reproduced from Spensor, GBR-27, page 2)

According to the study report, there were no drop-outs, adverse events, or significant changes in
laboratory or ECG parameters.

Conclusions: Nebivolol increased forearm blood flow. Atenolol, another selective B1
adrenoceptor antagonist, had no effect on forearm blood flow and significantly inhibited
isoprenaline induced vasodilation. During the final isoprenaline infusion at Visit 2, it is possible
tachyphylaxis could explain the improved but diminished forearm blood flow compared with the
initial isoprenaline infusion.

11.14 21. LMD No. 136347. GBR-31. ("A Study to Investigate the Vasodilator
Effect of Nebivolol Racemate and Isomers on Forearm Blood Flow in Healthy
‘Volunteers. Clinical Research Report NEB-GBR-31. J uly 1997. (Trial
Dates: April 26, 1995 — June 6, 1995)

Investigators submitted a Protocol with this Study Report. This Phase I single center, double
blind crossover study in 8 healthy male volunteers, ages 23 to 34, examined the effect of
nebivolol racemate and its isomers on forearm blood flow. Subjects received intraarterial
nebivolol racemate, /-nebivolol, or d-nebivolol as 5 minute infusions during three study visits,
separated by at least one week. An infusion of diluent preceeded study drug administration but
failed to demonstrate any vasodilatory effect.

Investigators performed the study in accordance with the Declaration of Helsinki. The
Ethics Committee approved the protocol. The study required participants to sign informed

consents.

The study drug dosages are shown in Table 186.
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Table 186. Medication Regimen (GBR-31)

Trestment
Fotm - dosing route Intru-aterial infusion into the brachial attery
Medication L - Nebivola} D - sebivolol B - nebivolol
{ROZ5548 or {RO8S547 or [ROGTSSS or
placebo] placebo} placebo)
Batch marsber S4EOHFS - active | H4BOSFS -active G4E16/FT -active
23B13/F4-pheeko | 958 13/F4-placeho D4E18/F8-placeba
£3osage 4.91 (.91 1.8
(1imin for 3 minutes each dose) 91 21 181
44.251 44,251 ¥R.51
88.5) BH.51 1771
{71 i 3541
Fotl Dosage for Suudy L.6myg t.6mp 3.3%my
Durnsion 36 mimstes 36 minutes 30 minwes

(Reproducé(i from Sponsor, GBR-31, page 8)

At each study visit, investigators infused saline for 5 minutes and obtained baseline forearm
blood flow measurements. Subjects then received 5 minute diluent infusions at increasing doses.
Investigators measured forearm blood flow at standard intervals during the final 3 minutes of
each infusion. Following the diluent infusions, subjects received nebivolol racemate and isomer

infusions at increasing doses.

Table 187 shows the schedule of evaluations and procedures for GBR-31.
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Table 187. Schedule of Evaluations/Procedures (GBR-31)

Trestment
Form < dosing route Intra-aterisl infusion into the brsetial actery
Medication L. « Nebivelod D - ncbivolol DL - aebivolol
{ROB5548 or {RO83547 or {ROGTSS5 or
placebo} placebo) placeho}
Batch sowber HEOUTS «active | MIEOLTT cactive | S4E16%T -active
FSBRI3Fd-placehe | 953 137 4-placcho FREISFR-placeha
Blosage 491 491 1.8
1 ilimin for § minutes each dosel b2} Py 144
4425 44253 BE.52
38.51 88.51 177
i‘l‘?lt {771 3543
Tatal Dosege for Study {.6my tamg 138wy
Durstion 36 minotes 30 minsnes 35 anigutes
Digallovesd modication Asny regulier medicstion spant from paracstamot
ASECsgrents Serceniog Study Sessivas - 13 ¢ Finat
Safery
Check ¢
Day <} Study | Day 9
) Day
IModical History %
{Clinicn? Assessmont X % x
Haematology X % X
Biocheanistey £ X *
Hepatst (B & ©) X
g Scteening j: x
*WUrinatysis X * ¥
BCG ' x
Forean Mood Now studies % x
tAdverse avent recoding
* Separated by oz least 7 days
# 7 days after thied stady visic

(Reproduced from Sponsor, GBR-31, page 8)

Statisticians analyzed data using ANOVA with p<0.05 for significance.

Efficacy results are shown in Table 188 and Table 189.
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Table 188. Summary of Absolute Blood Flow Results (GBR-31)

Absolute Blood Flow | Absolute Blood %5 Change
~ebivolol Flow - conral v. Diluent
mVmin/100m! milfenin/ 100ml
L-nebivolol 1771/min 54 35 46.2
D-nebivelol 17715min | 4.7 34 299
DL-nebivolol 3341/min 153 3.3 631.5
P=<Q.001 in all cases
(Reproduced from Sponsor, GBR-31, page 20)
Table 189. Efficacy Results (GBR-31)
Effectiveness Lenebivoln} D-rebivolol DlL-nebivolol
17T min 1771/ min 3547 /min
7 Diaent / Ditugent £ Diluent
Primary parametars Diluent: 3.4 Diluent; 3.0 Dilvent: 3.9
{ Mean forearn blood fow - ) )
Dilutent v.non-canmudated Control: 8.2 | Contrel: 2.8 Cantralk: 3.9
arm {sentrolhmlfmind 100mi
t Meay foresrm blosd Dow - Nebivolol: 84 | Nebivolol: 4.7 | Nebivolol: 5.5
Wehivolol v. non-cannubxted = s . g s
arm foonteolml/ mins 100wl Control: 3.2 | Controk 3.3 Control: 8.3
t % change I fovearm bloxd
fiow Nebivolsl v, diluents 4627 1.8 299 706 835769
ip=<0.001 Ip=<0.001} fpr<Q.001

(Reproduced from Sponsor, GBR-31, page9)

Nebivolol racemate, /-nebivolol, and d-nebivolol significantly increased forearm blood flow in a
dose-dependent fashion. L-nebivolol appeared to more potently induce vasodilation, compared
with d-nebivolol. Although the nebivolol racemate at 177 T/min did not have as great a percent
change in forearm blood flow as /-nebivolol, at 354T, the racemate surpassed the percent change
in forearm blood flow seen with 177T I-nebivolol.

According to the study report, there were no drop-outs, adverse events, or significant changes in
laboratory or ECG parameters. Specific laboratory and ECG results were not enclosed for

review.

Conclusions: Nebivolol racemate, /-nebivolol, and d-nebivolol significantly increased mean
forearm blood flow at the highest doses tested. L-nebivolol appears to be more potent than d-
nebivolol in forearm vasodilatation.
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11.15 24. LMD No. 59987. Study ID: N/A. ("Invasive Haemodynamics of
Nebivolol: Effects of a Single 5 mg Intravenous Injection and a 5 mg Oral
Dose of Nebivolol Once Daily for 1 week on Blood Pressure, Heart Rate,
Central Venous Pressure, Cardiac Output, Stroke Volume and Total
Peripheral Resistance. Clinical Research Report. February 1988.") (Year of
the Study: 1987) '

There was no substantial protocol to review for this study.

Objectives: To determine the effect of single dose IV nebivolol 5 mg as well as oral nebivolol
5 mg daily for one week on invasive hemodynamics.

Methods: In an open-label fashion in 8 healthy volunteers, investigators administered nebivolol
as a single 5 mg intravenous injection or as a 5 mg oral dose once daily for 1 week and recorded
invasive hemodynamics through both radial artery and subclavian vein catheters. Investigators
obtained ECGS to determine heart rate and used a 5 mg injection of indocyaninegreen into the
subclavian vein to determine cardiac output. Stroke volume and total peripheral resistance were
calculated values. In 5 subjects (No. 1, 2, 3, 7, and 8), investigators measured invasive
~haemodynamiics immediately before and 0.5 hours after a single 5 mg intravenous injection of
nebivolol, followed by a second session of measurements 3 hours after the last dose of a 1 week
period of oral administration of nebivolol, 5 mg once daily. 3 subjects (No. 4, 5, and 6) were
examined in the opposite way, which allowed for a 3 week wash-out period between the two
study sessions.

Results: Table 190 shows the baseline hemodynamic results for the eight patients prior to
nebivolol.
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Table 190. Individual and Mean Values of Haemodynamic Data Before Nebivolol Administration in 8

Healthy Volunteers (LMD No. 59987)

&v

voli. MAP HR <o PR cvp [ 51 TERY
Ho.Init. mmllg b/min l/min  ml mHg.min/l  om €20 ml/min/m? mi/e? ambgomin/l/m2
1.

2.

3.

4.

5. A — umm&“m“‘”“~mw»wm@m

6.

7.

8.

Mean 89 60 7.00 118 13.69 3.6 3.7 63 7.7%
5D 8 2.01 36 4.43 2.8 .81 15 3.42
SEM 3 8.71 12 1.57 1.0 .29 5 1.2

-

(Reproduced from Sponsor, LMD Ne. 59987, Table 2, page 6)

Table 191 shows the hemodynamic results following IV nebivolol administration.

Table 191. Individual and Mean Values of Haemodynamic Data After Intravenous Administration of
Nebivolol in 8 Healthy Volunteers (LMD No. 59987)

vol. MAP HE <o sy TPR cve cr s TPRY

Ho.Iwit. wmmHg b/min  1/min  ml mrlg.min/l  om H30  mi/min/e?  mi/n? meHg.wingl/m?
1.

. A B mcno o,
5. \
6.
.
8.
Mean 88 52 5.96 118 15.73 3.3 3,22 63 8.87
sp ) 6 1.66 36 4.04 5.0 7 15 3.23
sEN 3 2 .59 13 1.43 1.8 .25 5 1.14
p-value+ L9454 L0078  .0156 L6914 ,p0Y8 L7422 0156 J1422 L0078

it e o4 et s o e

*Wilcoxon m.p.s.r. test, 2-tailed probability versus pre-valuesg,

(Reproduced from Sponsor, LMD No. 59987, Table 3, page 7)

Table 192 shows the hemodynamic results after oral nebivolol administration.
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Table 192. Individual and Mean Values of Haemodynamic Data After Peroral Administration of Nebivolol in
8 Healthy Volunteers

val. MAP HR o:o] sV TR oV ex 81 TPRI
Fo.Init., mmlg  b/min i/min wm) mfig.min/l  cm Hy0  mi/min/s?  wml/m?  pedg.min/l/m?

1.
2.
-

. S e

5.

[

7.

8.

Mean k2] 53 5.67 107 14.8% 3.9 3.08 58 B.32
8D 3 9 1.63 26 3.62 1.3 .72 2 2.58
SEM 3 3 - 58 9 1.28 7 25 3 <31
p-value* L0336 .0193 .2500 - 5039 <5468 .8454 2500 + 6448 5468

*Wilcoxon Mm.p.#.r. test, 2-tailed probability versus pre-;vawas.
(Reproduced from Sponsor, LMD No. 59987, Table 4, page 8)

The overall results comparing baseline hemodynamic measurements with those obtained after
both IV and PO nebivolol are shown in Figure 34 and Figure 35.

Appears This Way
On Original

258



Clinical Review

Karen A. Hicks, M.D.

NDA #21-742
Nebivolol

Figure 34. Mean Haemodynamic Data (+/- SEM) Before Nebivolol and After the Intravenous and Oral
Application of the Drug (LMD No. 59987)
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1V nebivolol significantly decreased heart rate and cardiac index and significantly increased

TPRI. Oral nebivolol significantly decreased heart rate and MAP.
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Figure 35. Individual Changes in Haemodynamics After Intravenous and Oral Application of Nebivolol
(LMD No. 59987)

* P<U.05; *+ p<0.0l by Wilcoxon ®.p.s.r tast, two-tajiied probability versus pre.
(Reproduced from Sponsor, LMD No. 59987, Figure 2, page 10)

IV Nebivolol significantly decreased cardiac index and significantly increased TPRI.
Conclusions: Single dose IV nebivolol significantly decreased heart rate and cardiac index and

significantly increased TPRI. One week of oral nebivolol 5 mg significantly decreased heart rate
and MAP. The patient sample was small.

11.16 Line-by-Line Labeling Review

Line-by-line labeling review is pending the final Agency decision regarding approvability.
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CONSULTATION

FROM: Bruce V. Stadel, MD, MPH
Division of Metabolic & Endocrine Drug Products (DMEDP)
ODE I, CDER, FDA

THROUGH: David Orloff, MD
Director, DMEDP

TO: Daniel Shames, MD,
Director, DRUDP (HFD-580)

SUBJECT: NDA 21-742/Bertek Pharmaceuticals, Inc./Nebivolol Tablets

DATE OF REQUEST FOR COI\]SULTATION: 29Jan05 (informal request previously)
DATE CONSULTION COMPLETED: 02Feb05

Background

The Division of Reproductive and Urologic Drug Products (HFD-580) requested
help with replies to five questions regarding possible estrogenic effects of

Nebivolol, a selective beta-1 antagonist for the treatment of —
hypertension. For more information, see attached Request for Consultation.

Questions and Replies

Question 1 How would estrogenic effects be seen in humans, and what would
be the most sensitive markers we could use to evaluate an estrogenic effect?
What would be the organ systems predominantly affected, and what would be
the most common malignancies seen?

The gquestion appears to be asking for clinical signs/symptoms of estrogenicity,
although laboratory tests are available, such as a competitive binding assay
using mouse uterine estrogen receptors.’ )

The clinical signs and symptoms would differ for men and women.
1.1 Men

1.1.1 In men, any estrogenic effects would most likely be seen by the
development of gynecomastia, which has been associated with many drugs.

The original NDA submission shows that gynecomastia was not reported in any of
the 1255 men in the Sponsor’s randomized, placebo controlled trials, and
nebivolol was initially approved in the Nethertands in 1995 and has been
approved and marketed in more that 45 countries.?2 The Safety Update through



30Jun04 shows no reports of gynecomastia.® Therefore, an estrogenic effect of
the drug that can be detected through adverse event review is very unlikely.

In addition to gynecomastia, exogenous estrogens can cause other
manifestations of hypogonadism, probably with low or normal LH. In adult men,
these include erectile dysfunction, infertility, decreased beard and body hair,
increased body fat, decreased size or frmness off testicles, and/or decreased
muscle mass. At puberty, these also include lack of deepening of voice,
impaired growth of penis and testicles, and/or excessive growth of the arms and
legs in relation to the trunk. In addition, palmar erythema and spider angiomata,
are sometimes seen in alcoholic liver disease, due to impaired estrogen
metabolism.

1.1.2 The organs that could be affected are mainly the breast and testes.
1.1.3 For drugs that are estrogenic, cancers of the breast or testes are possible.
1.2 Women

1.2.1 Premenopausal: In premenopausal women, any estrogenic effects would
most likely be seen by alterations in the menstrual cycle and/or infertility,
although these effects would harder to detect that gynecomastia in men.
Postmenopausal: In postmenopausal women, any estrogenic effect would most
likely be seen by uterine bleeding, endometrial thickening found on ultrasound,
or vaginitis. Also possible but less likely are numerous adverse events in the
genitourinary system, breasts, cardiovascular system (e.g., venous thrombosis)
and other sites, as listed in the Prescribing Information for estrogen drug products.
The effects in postmenopausal women would be generally be easier to detect
than the effects in premenopausal women, but harder to detect than
gynecomastia in men.

1.2.2 The organs that could be affected are mainly the uterus and vagina.

1.2.3 For drugs that are estrogenic, the most common malignancies would be
endometrial or breast cancer.

Question 2. If malignancies are seen, what would be the usual time course for
development of these malignancies in humans (if known)?

2.1 For drugs that are estrogenic, a least 5 years, based on studies of the effects
of estrogens in women.

Question 3 Does the Division of Reproductive and Urologic Drug Products have
any historical knowledge of drug-related Leydig cell tumors in mice and whether
or not they resulted in drug related human malignancies?

3.1 Yes. "Doubts have been raised about the relevance of such responses for
human risk assessment..."* However, "Occurrence of Leydig cell adenomas in



test species is of potential concern as both a carcinogenic and reproductive
effect if the mode of induction and potential exposure cannot be ruled out as
relevant for humans.”# In an Environmental Protection Agency workgroup,
"androgen receptor antagonism, 5-alpha-reductase inhibition, testosterone
biosynthesis inhibition, aromatase inhibition, and estrogen agonism were
considered to be relevant or potentially relevant, but quantitative differences
may exist across species with rodents being more sensitive. "4

4. Could an estrogenic effect from a drug affect reproduction capabilities of
either male or female human patients taking a drug chronically? Could this
estrogenic effect also affect the fetus?

4.1 Yes, although this would be likely only at dose sufficient to cause generalized
estrogenic effects.

5. With drug-related Leydig cell tumors in mice, is there a particular safety fold
that make it acceptable for use in humans oris this information not known.

5.1 No. "A margin of exposure (MOE); the ratio of the lowest exposure associated
with toxicity [in mice] to the human exposure level should be used for
compounds causing Leydig cell adenoma by a hormonal mode that is relevant
to humans.”* The margin itself is a matter of judgment.

NOTE: The following modes of Leydig cell induction in animals are considered
relevant to humans: androgen receptor antagonism, 5-alpha reductase inhibition,
testosterone biosynthesis inhibition, aromatase inhibition, and estrogen agonism.
Quantitative differences may exist across species, with rodents being more
sensitive.* Only estrogen agonism is considered above.
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