1.58 LMD No. 113227. Study ID BEL-55. (""The Effects of a One Week
Administration of Nebivolol 5 mg o.d. on the Endocrine System and on
Lipid Peroxidation in Healthy Male Volunteers. Clinical Research
Report NEB-BEL-55. January 1996'"") (Trial Dates: March 27, 1995 —
May 10, 1995). (Reviewer: Karen A. Hicks, M.D.)

Objective: To determine the influence of an 8-day oral administration of 5 mg nebivolol
on the pituitary-adrenal-testicular endocrine system under basal conditions and after
stimulation with ACTH in 8 healthy men. Additionally, the sponsor explored the effect
of a 5 mg daily administration of nebivolol for one week on the ex-vivo Cu** induced
LDL oxidation.

Methods: Healthy caucasian male volunteers, > 18 and < 60 years of age, participated in
this double-blind, placebo-controlled cross-over study. Patients participated in 2
consecutive sessions which were separated by at least a one week washout period. In
each session, subjects received either nebivolol 5 mg or placebo orally for 8 consecutive
days. The trial was performed in accordance with the Declaration of Helsinki.
Investigators performed a physical examination and screening laboratory safety profile at
screening. On Day 1, serum was obtained'for LDL-ox (Cu®" induced oxidation of LDL).
On Day 8, a 24 hour urine was collected, as well as serum for basal endocrinology
(cortisol, aldosterone, 17-OH progesterone, progesterone, ACTH, estradiol, testosterone,
sex hormone binding globulin (SHGB), prolactin (PRL), luteinizing hormone (LH),
follicle stimulating hormone (FSH), androstenedione, and dihydroepiandrosterone
(DHEA)), LDL-o0x (Cu®* induced oxidation of LDL), and plasma levels. An ACTH
stimulation test was also performed at this time point. At thirty minutes, 1 hour, and 2
hours after IV ACTH (0.25 mg), venous blood samples were obtained for determinations
of cortisol, aldosterone, 17-OH, and progesterone.

Results: 8 men with a median age of 43.5 years participated in this trial. On Day 8, 2
hours following nebivolol or placebo intake, there were no significant differences in basal
hormonal levels between placebo and nebivolol, except for aldosterone levels.
Aldosterone levels were lower but not significantly (p = 0.057) lower after nebivolol than
after placebo treatment, as shown in Table 85. There was no significant period effect in
any parameters, although FSH was lower in the second period (not statistically
significant). There was a significant carry-over effect (p = 0.0571) for estradiol levels.

After IV injection of ACTH, hormone levels were comparable between treatments.
There was a significant carry-over effect for aldosterone levels (p = 0.057 considering

weighted average, p = 0.029 considering % AUC). These results are shown in Figure 87.

Twenty-four hour urine collection did not demonstrate any significant difference in
aldosterone and cortisol levels, and there was no carry-over or period effect.

Although this was studied only in 2 volunteers, there was no nebivolol effect on LDL-
oxidation.
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Only two volunteers reported adverse events. One volunteer had a headache after intake

of placebo, and 1 patient experienced flu-like symptoms following nebivolol intake.
There were no drop-outs.

Sponsor's Conclusions:

1. Nebivolol did not significantly influence basal hormone levels after 8 days of
therapy with nebivolol 5 mg daily.

2. Nebivolol did not significantly influence urinary excretion of cortisol and
aldosterone.

3. Nebivolol did not influence the adrenal responsiveness after stimulation with
ACTH.

Table 85. Hormonal Levels: Statistics (BEL-55)

Display 2: Hormonal levels: statistics

Placebo Nebivolol Smg { Treag | Carry- P;nc:i
Laboratory test et § over | et
a | Men 95% 1 SE Medion | n | Mean 95% CT SB Modian | effest | effect
' 27 12 895 39
17604 peogesicrone{nmalit} .4 X3 3% 6.1 2.63 4.1 8 50 2.7: 2.2 .9 3.
A0min. post ACTH | & 4.6 6.7, 112 .95 3.7 8 iz 18 124 891 28
Thepost ACTHI § |83 67 99 . 066 118 8 {86 67 105 1080 7R
2hes post ACTH & 93 §.6; 1.2 £0.55 4.9 8 9.5 8.1, 118 [} .5
ACTH (pgmly 6 id0 .7 2083 244 3 4 106 sS4 159 222 87
Aldosterone (pmollly & |sez 497 628 |28 566 & |48t 399, 563 {35 |48 "
Imin. post ACTH: 8 p74 0 85 997 & &75 724, 1027 &4 357
§ hr post ACTH! 8 £#54 648; 1059 §7 938 § 8i6 691; 944 53 74
2 brs post ACTHI § 635 5i8; 8™ 5 17 8 712 S90; 834 52 733
Andeostenedions (nmalit) 8 55 390 7.135 69 58 & 54 359 T {35 4.6
Codtisol {nmolf} 8 248 3063; 292 19 55 8 272 218 33§ %6 263
30min. post ACTH| 8 664 §93; 735 26 687 & 669 590, 139 .30' 698
1 hr post ACTH | 8 742 &7, 8i2 kL) 148 & '?53 6{:9; 846 37 752
2hrs post ACTHL B s TE M) %1 235 & 216 St 1030 43 94y
Dihydroapiandrostening (rrmotd) 8 127 10.75; 1438 | D80 13n 3 2 10.56; 13864 | Q.65 124
FSH (U} |3 34 T3 A48 046 it L2 30 236; 162 027 29 *}
LH (L8} & A 081 412 Q.70 1.7 |3 24 £.20; 278 (134 [ R
Oestradiol (pemoli) X 52 3, 3 8,72 52 8 53 3713 732 62 *)
Progeserone (nmoki} S 13 095 135 413 1.2 8 4 s L Q.18 1.3
Iomin. post ACTH| § 30 2.5%; 3.5% 021 33 R 34 2.18; Ay 623 313
Ve pust ACTH & 33 293%; 405 024 33 3 35 2.8% 4.8 0.26 15
2wz post ACTH| 8 41 346, 5.04 0.40 4.0 3 4.3 389 479 219 4.6
Prolactin {ngfnh) g 0 1.65; 438 0,56 22 § e 207 575 182 23
SHBG (nmnbT) $ 256 173 M 354 240 8 e 169, 339 31,66 263
Tes ae {(molly 8 5.6 112 319 227 15.0 3 i3.8 478 2183 385 140
URINE . ' ;
Aldasiveone {pmolimg crea) $§ QG0 2007; 0.01F 0001 |06 ¥ 0.010 Q809 (012 L0008 ) 0811
Cortigal tamolime creal 3l 621 035 {003 (026 (R 3026 020, 0.33 (083 1024
"R Mg < ¥ too-1aied probebiily by Mane-wWakacy U-test (Kool anlysis) 1

(Reproduced from Sponsor, Display 2, BEL-55, page 21)
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Figure 87. Graphical presentation: Individual and Mean Serum Hormonal Levels (Basal and After
ACTH Stimulation) (BEL-55)
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(Reproduced from Sponsor, BEL-55, Display 3, page 22)

1.59 LMD No. 106748. Study ID ITA-5. ("Efficacy and Tolerance of
Nebivolol Compared to Atenolol in Non-Insulin Dependent Diabetics
with Essential Hypertension. Clinical Research Report NEB-ITA-5.
October 1994") (Trial Period: January 22, 1993 — January 27, 1994)
(Reviewer: Karen A. Hicks, M.D.)

Objective: To compare the effects of nebivolol and atenolol on blood pressure, heart rate,
glucose and lipid metabolism, and haematological biochemical and clinical tolerance in
hypertensive patients with non-insulin-dependent diabetes mellitus.

Methods: This was a randomized, single centre, double-blind parallel, active control
study in hypertensive, non-insulin dependent male and female diabetic patients, ranging
from 18 to 70 years in age. The trial was performed in accordance with the Declaration
of Helsinki. Patients underwent a 4-week périod of single-blind treatment with placebo.
Existing medication was discontinued during the first 2 weeks of placebo treatment. If
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eligible, patients then received either nebivolol 5 mg or atenolol 50 mg once daily for 24
weeks in a randomized, double-blind fashion.

Study assessments were performed as shown in Table 86.
Table 86. Study Assessments (ITA-5)

Agsessments Study Week
Placebo run-in Double-blind treatment
-4 2 0 2 6 12 24

+ Efficacy

- blood pressare x X X X X. X X
+ Metabolic studies

- euglycaemic clamp test X X X

- '24-h wrinary excretion (ests X X

- plasma glucose X X X X X x

- serum lipids X X X

- glycosylated hacmoglobin X b3 X X X
= Safety

- heart raie X X X X X X X

- body weight X X % X X

- ECG X X X X X
= Adverse Events X X X X X X X
= Clinical iaboratory paramelers X X X X

(Reproduced from Sponsor, ITA-5, page 6)

The aim was to enroll 30 patients into the trial. Patients were examined at the first visit
and at the end of the 4 week run-in period (Week 0). Patients returned for study visits at
Weeks 2, 6, 12, and 24, at which time safety and efficacy was evaluated. Investigators
made assessments at trough plasma levels (i.e. approximately 24 hours after the previous
dose of study drug) after patients fasted overnight.

The euglycaemic hiyperinsulinaemic clamp technique was performed 24 to 48 hours after
the glucose tolerance test to measure tissue sensitivity to exogenous insulin at the end of
the placebo run-in (Week 0) and at the completion of treatment (Week 24).

Intravenous glucose tolerance tests were performed at Weeks 0, 12, and 24.

Results: A total of 30 patients (15 patients in each group) participated in the study.
Twenty-six patients (13 patients in each group) had concomitant illnesses, as shown in
Table 87. Ten patients in the nebivolol treatment group and eight patients in the atenolol
treatment group received concomitant medication during the study, as seen in Table 88.
Thirteen patients were treated for diabetes with dietary measures only.

Appeqré This Way
On Original
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Table 87. Co-Existing Disease (ITA-5)

Nebivolel 3 mg Atcaplel 50 mg AlQl Putieny
M=15} (=15} (=30

diabetic metinopathy {1st degree) 3 14 : 3

2all sionex

N
%4t

sasirids

H
typ shee retinopathy {1st degres) 5
hyperiensive retinopethy (26d degroe 3
hyperurizacmia a
inguinal hesnia 4
provious appendoctomy

Provious hysterectomy
previous tonsiflectomy

T Y SN % S~ SV
w

5
previows cholecysiectiomy 2
2
i
H

varioose veing

[

Tatal patients with co-existing disease K] 13

9
-

(Reproduced from Sponsor, ITA-5, Display 2, page 33)

Table 88. Concomitant Medication (ITA-5)

Nebivolol 5 mg Atenotol 50 mg
{n=15) ‘ {n=15)

Antigout
allopurinol t
‘Foral i

Divresics
indapamide I
Totat 1

H,-receptor antagonists
ranitidine i
Totat i

Hypoglycaemics
ghibenclamide 5
Glibomet® 2
Gliquidona i
metfomin I
phenformin ]
toibutamide 2
Fotat 10

Q& f - W

Total patients with concomitant medication 10

(Reproduced from Sponsor, ITA-5, Display 3, page 34)

Compliance ranged from 99 to 110% in the nebivolol group and from 90 to 110% in the
atenolol group. All 30 patients completed the study.

Nebivolol and atenolol demonstrated comparable reductions in supine and standing

diastolic and systolic blood pressure. Blood pressure reductions in each group were
evident by 2 weeks.
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Table 89. Blood Pressures from Baseline (ITA-5)

Biood pressure changes from baseline (men Hg)

Nebivolol {n-zi i) Atenolol n=15Y Povitlue
Wk Wk2 Wk Wk0 Wk2 _ Wk 24 Wk Wk2 Wk24
Supine
DBP 1032 -128 -119 1033 -11.7 -i88 ns ns s
SEP 1649 -192 -237 1659 -185 -287 ns ns ng
Standing
DBP 1087 -132 -180 1035 -119 187 ns ns ns
SEP 1623 196 -236 1619 -183 277 ns ns ns
ns p>0.05 Mann-Whimey I test
(Reproduced from Sponsor, ITA-5, page 24)
Table 90. Efficacy Study Results (ITA-5)
Baseline characteristics - nebivolol atenolol
patient disposition : ‘ Smg 50 mg
Number of patients entered (M/F) 8/7 6/9
Age: median (min-max), yrs 61 (4669) 58 (43-67)
Drop-outs 0 0
Effectiveness nebivolol 5 mg atenolol 50 mg
{n = number of patients with data) {n = 15) (n=15)
Primary parameters
« mean blood pressure (End run-in/Week 24)
- sypine DBP, mm Hg 103.27 853 103.3/ 84.5
- standing DBP, mm Hg 105.7/ 81.7 105.5/ 86.8
- supine SBP, mm Hg 164.9/139.2 165.9/137.2
- standing SBP, mm Hg 162,3/136.7 161.9/134.1
« Metabolic studies (End run-in/Week 24), mean
- total body glucose utilization, mg 20444/19896 21072721260
- average ghicose infusion rate, mg/kg/min 48/4.8 5.5/5.7
- Haemoglobin Alc 7.151.16 7.58/154
- HDL, mg/dl 45.8/47.0 48.5/50.1
- LDL, mg/di ) 145.1/140.5 147.2/139.5
- total cholesterol, mgfdi 222912190 2210/2212
- nglycerides, mg/dl 159.6/157.7 156.3/158.0
. 24-h urinary glucose, g/l 0.0/0.0 0.1/0.1
- 24-h urinary albumin, mg/l 32.8/19/9 13.2/1.9
- 24-h urinary C-peptide, ng/mi 27.5426.9 29.1/29.3

(Reproduced from Sponsor, ITA-5, page 7)
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Laboratory Safety Variables

There were no significant changes in blood chemistry or haematology, as shown in Table

Table 91. Blood Count/Blood Chemistry/Urinalysis: Descrlptlve Statistics and Changes During
Treatment (ITA-5)

Study graiip:webivelol

H i DBYG : start  DBEG ¢ week 29 {3} ? o~~~ BEIOW ~sw  eww WiLRIA —— —— &bove —— H
iLasoratory Lest t 4 Msan Sem Me— Mean Sem HMe— i {bt B w a © b} w B A [ ]
1 onit i dian dian iz} = = == 3 - ow =+ o+ = H
i8iachemistry | § i
| Pokassium emol/l 1 15 4.21 £.06 4.20 4.23 .95 4.20 § 15 18 i
I Sodiam solZl | 15 342 ©.36 141 142 0.70 141 15 15 3
I Tetal protefn g/t 1 15 70.8 ©.900 0.0 0.5 §.80 0.9 | i5 15 i
I Albumin £ { 15 57.6 0.88 58.9 57.8 0.84 59.3 | 1 1q 15 i
i Glucose weel /L (15 7,50 0.16 7.38 7.48 .15 7.44 15 15 i
{ Total cholesterol emeil 1% 5.96 9.23 1 3 15 i
{ Triglyceridea zmailfl 1 1% 1.82 D10 H [ 15 1
| EDL 9/ i 1% 0.46 2.02 | 3 30 FERE
{ LDL g% f 3% 2.45 .09 i 13
{ Total biltrubin micmelfll 1% 30.2 D.78 i 15
i Alxaline phosphatase GB/Y [ 34 32.1 2.72 ¢ H 1 13 %
{ Ge? /3 1 15134.5 1,713 i 1 1%t
1 AST G/ | 1% 19.9 2,21 1} it
i T G/3 f 15 14.3 1.5¢ { BTN
{ Craatinine micmel/L] 15 84.0 3.81 { 18 1
{ Orea mmol/d | 1S 4,44 932 t 15 1
{ Uric acid micmel/EE 185 3%%5 9.4% i 15 ¢
{Haematology 3 { H
{ Baewoglobin g/l $ 15 148 2.83 i 5 is
t RBC . tesafl ¢ 15 4.7% 0.13 } 3 12 FER
} Haematcorit Polst 14 42.7 0.5%8 i 14 1 13
E WEC gigasl § 15 5.34 0.28 i 1 i3 s 1
¢ Segm neuirophils 13 } LB €2.9% 0.57 i % 15 8
¢ Lymphocytes 3 3 x5 33.8 0.8¢ 32, L 3 i 15 4
¥ Monocytes ¥ 125 1.47 6.22 2.60 1.99 .17 1.80 ¢ 15 1s
{ Eosinophils i P E5 1.40 0.8 2.00 31.20 6.20 1.20 § is 15 0t
i Bascphils .S {5 9.53 0.7 0.00 0.63 0.13 1,33 14 FE-
} Platelet count gigasl | % 276 131.B 283 276 1.1 230 14 3 PR
jGrine i i 1
{1 pH* [ 13 6,05 ¢.12 6.00 6.05 9.907 6.60 § 1 13 1 5 1
{ Protein Tode f 35 1,13 ¢.99 1,00 1.97 49.07 1.0 % i3 H 15
{ Glucose* Code { 35 1.00 G.00 1.00 1.00 0.090 1.02 § 15 15
| HaC* Tode 1 15 1.90 6.00 .00 1.00 0.00 1.00 } 15 12

‘The mesns, standerd errars sud medins at the specified times of sampling s caleulated for the same paticnts (paiscd data), aler eaavession of the anits, gerezally into the 1 wait. Doseriptive skasistics are

not given for enzyme assays o for leucoeyre diffeventind count (i gipadl) becanse no genigally applicable converting factor is svailabie.

%

® No. of values belos (B), within (W), wid shove (A) the. noemal ssnge, ot mixsing (M), a1 baseline.

° Shifts of valugs from onc class (B, W, A) te another (- or -

-1 degreases + o7 4 +: incresss; = no change: 2: ot known}

(Reproduced from Sponsor, ITA-5, Display 10, pages 45 and 46)
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Srudy group:atenolol - -
i UBPG 1 start  DBESG ; weak 23 1lay ¥ 5

-—— BBiow ——— -— Bithin —— ~— ahoys ——— H
[Taboratery test 1 ¥ Mean Sam Me—  Meun Sem  Ma- ik 3 B A M 3 ¥ A N 8 # a M -
| Unit H diasa dian 14{c) = - - 7 + o= =2 ++ 4 = 7 ¢
{plochemistyry i i 1
| Potasaium i/l 1 33 4.13 6.05 4.1¢ 3.20 0.0 .20 ) 15 15 1
{ Sodium maol/l 1 15 142 6.91 149 142 6.7r 341 | 5 5
{ Total protein g/l {1 15 70.% 6.93 71.9 70.3 0.67 6.0 13 15
I Albumin % 115 57.2 0.68 58,7 58.3 0.83 58.C 1 14 18
{ Glucose mmolll ] 153 7.77 0.23 7.66 7.62 ©.21 1.55% i} 1 14 15 4
§ Total chelesterol #aod/l 1 15 5,87 0,29 5,68 $.72 0.2% $.48 1} 1o 5 15 1
} Triglycerides masl/l 1 35 1.79 6,10 3.76 1.9) 0.09 1.7% e 3 5 1%
{ 8% 9/ 1 15 8.49 0,07 3.43 5.30 0,62 0.50 3 ¥2 13 |
b Lo g/l I 15 3.67 0.14 1.26 1.4D 0.13 2,30 3} 15 i3
i Tobal Biilrubin micmoi/l] 15 11.3 0.9% 16.9 31x.1 ©.84 11.3 1% 5 1
t alkaiine phosphatase U/i 115 88.4 4.28 93.0 ¥8.1 3.99 0.0 | 15 15
i oor /1 115 15.6 1.94 13.8 15.2 1.40 14.0 | & 1 15
I OREY o/l 415 17.5 1.93 18.0 14.8 1.5 18.0 | 25 15
i ALT vsy 115 14.5 1.56 12.0 14.5 1,81 12,9 | 5 15
i creatinine micmollil 15 9.2 3,23 §7.2 48.% 3.38 ¥7.2 | 15 15
i brsa ) sunedSl 15 5,17 0.31 .60 5.88 0.23 5.90 ) 31 15
{ Gric acsd wiemol/1l 18 3%% 3i.5 383 344 9.34 345 | x5 15 4
{Raomatology } ] 1
i Haamoglobin g/t 135 142 2.98 139 243 2.83 180 | Z 13 15 |
i RBC teraSl ¥ 25 4.69 U,32 4.7% 4.63 7.312 §.7r 4 12 15
| Zaepatoorit vol=% | 15 42.0 0.87 41.5 42.0 0,64 45.3 | 1 14 15
[ wac gigal | 13 6.15 9.28% $.30 S.85 0.19 .90 | i 14 18
| Sagm nautrophils % 1 15 69.7 0.67 61.0 €1.1 0.6 40.0 | 13 15 1
t bymphoaytes % ] 35 35.5% 3.60 35.0 3.4 0.67 36.0 } 13 15
i Monoaytes 4 115 L 8T ¢.25 £.90 1.13 217 1.60 ¢ i35 15t
i Essinophils & 115 1.33 ¢.319 1.00 1,67 D.21 .00 ¢ 1% 1$ 1
) Basophils % ] 15 ©0.73 0.12 1.09 0.67 &.13 1.08 § 1s 15
} Platelet count gigasli 1 1% 253 15,0 226 25% 14.3 236 ¢ 14 1 15§
jorine i H i
i pA* { 14 .05 0.15 &.00 5.96 0.03 6.C% } 13 E 3 i3-S
i Probein Code 115 1.00 83.06 1.00 1.30 5.00 1.00 13 1%
§ Glugesex Coda 1 15 1.13 0,09 1.00 2.13 2,08 1.6¢ 12 3 3 1 RS-
i RpC* Code 1 15 1.00 2.30 1,00 .00 23.00 1.00 I 5.3 k13

The means, standard crrors and medians 3t the specified 1imes of sampling are calculated for the samc pm:ms (pwvd data), after conversion of e units, gonerally into the 81 wit. Descrptive statstics are
nol givén for ansyrne attays o for leacocyte diffecential count (B gigedl) becanse no ity appli ng factor i availadh

* No. of vabues below, within, and above nommal range a¢ end point (defermindst by rclc:;m lo lhr sunge of mtmal values of vach particular tabartory}

No, of valoes below (B), within (W}, and above (A} the normal range, or riissing (M), ar baseling

Shifts of values from one class (B, W, A} 1o avother € or - -; decrease; + of + o7 incrense; = oo champe; 71 not known)

(Reproduced from Sponsor, Display 10, pages 45 and 46)

»

<

Heart Rate

In the nebivolol treatment group, supine heart rate decreased by a mean of 10.4 and 14.4
bpm at Weeks 2 and 24, compared with 11.1 and 13.3 bpm for atenolol. Reductions in
standing heart rate were comparable for both nebivolol and atenolol treatment groups.
Heart rate reductions are shown in Table 92 and Table 93.

Table 92. Supine Heart Rate (ITA-5)

Sroup hase Interval 3 MEAN See {95% Ci-meant v gevalua”
Supine heart rats (beats/min)
nebiveiol Bun-~in atart 13 B82.3 2.41 { 7%.13; 87.43%
waok 2 15 9,1 2.43 { 74.852; 84.%4)
week 4 15 8.1 2.12 { T6.52;: @8%.81})
Yraatment  week 2 i5 0.7 1.93 { 86.75; 4.39%
waeR 6 15 48.7 1.72 { 64.98; 72.36}
wook i2 15 69.7 1.6% { 66.18; 13.28)
weak 24 T 19 66.7 1.9%5 ( 62.4%; 70.85)
atenaltol Hun—in start i3 80.9 2.54 { 75.48; 6€.3%)
waak 2 1% r8.5 2.56 { 73.04; 84.03%
wack 3 i5 £0.4 3.092 [ 73.%1; B86.8%) U.4040
Treatmant uask 2 13 £8.3 2.496 { 63.89; 14.8%) 0.5163
xaek b i3 68.7 2.36 { £3.69; 33.74) 0.6569
weak 12 i5 68,0 2.97 { 62.%7; 72.43%) . 8313
waak 24 13 &7 .} 2.26 { 62.22: T%,911 .4356

* Mann~-Whitoey U test for betwsen treatweatr differsroes ia changes from end of zun-in
Nota: Heart rave roduch 3 from and of run—in to Weak 24 vere highly sigaificant withla each Treatment group
(7 <0.001) friedman test

(Reproduced from Sponsor, ITA-5, Display 11, page 47)




Table 93. Standing Heart Rate (ITA-5)

Broup Phage . Iaterval ¥ HMEAN m Sgn t??? Ci-~maan} i p-vaive’
Standing heart rate (boatslfiﬁ;
tiebivolol Rugn-in starx i35 86.3 2.49 § 80.92; 91.6%;
Aesk 2 15 63.7 2.28 { 78.89; 88,83}
Week 4 i3 85.49 2.48 { B35 01.1%
Treatment — week 2 15 3.6 2.0% i §9.13: 78.6M
weok © i35 ¥6.5 1.383 { 86.40;r 74.87}
week 12 135 Ji.2 1.3 { €9.52r 76.87}
week 24 15 TG.3 1.83 { 65.34; 74.19}
atenoiol Ren~in atart 15 84.9 2.62 { 78.30; 30.538)
weex 2 15 82.8 2.65 { ¥7.12; 688.43)
weok 4 i5 a4.1 Z.98 € 17.15;  92.52) a.3132
Treatment week 2 15 2.1 2.62 ¢ 66.31; 77.18) G. 9664
waok & 13 2.1 2.46 ¢ 66.86; 77.403 C.5317%
waek 12 p2:3 1.9 2.18 i 67.20; 7£.34: G.6302
waek 24 5 0.8 2.35 { 85.76r 73.84} 04,2232

? Mann-whitnay I test f£oy between treatmant differences in changes from end of run~in
Hore: feart rate redustions from end of run—in to Wesk 24 were highly significant withlin esch treatment group
{P <0.001) Friedman test

(Reproduced from Sponsor, ITA-5, Display 11, page 48)

Adverse Events
Regarding safety, there were no drop-outs and no deaths in this study.

Table 94. Safety Results: ITA-5

Safety nebivolol 3 mg atenolol 50 mg
{n = number of patients with data) {n=15 {(n = 15)
Adverse events (AE)

« abdominal pain 1 1

« pightmares 1

= headache 1

« asthenia 1

Total number of patiemis assessed 15 15

No. (%) with one or mare AE 3 2

No. (%) with one or more severe AE (] 0

No. (%) with one or more serious AE 0 0

No. (%) wreatment stopped due to AE 0 0
Clinical laboratory parametess ) no consistent or clinically important changes

(Reproduced from Sponsor, ITA-5, page 8)

Conclusions: Nebivolol and atenolol had similar efficacy in reducing blood pressure in
this group of patients. Neither nebivolol nor atenolol adversely affected carbohydrate
metabolism in terms of insulin sensitivity, whole body glucose utilization, haemoglobin
A levels, or 24-h excretion of glucose or C-peptide. During the 6 months of treatment,
there were no significant changes in total cholesterol, LDL, HDL, triglycerides, and body
weight. Patients tolerated both nebivolol and atenolol, and both agents reduced heart rate
between 10 and 14 beats/minute. Three nebivolol and two atenolol patients experienced
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adverse events. Nebivolol was not associated with the development of significant
abnormalities in haematology or clinical biochemistry variables. No significant ECG
changes were reported, but individual ECGs were not available for review.

-

1.60 LMD No. 125153. Study ID CAN-7. ("Clinical Evaluation of the Effects
of Nebivolol vs. Atenolol on Plasma Lipid Profile and Carbohydrate
Metabolism in Normometabolic Patients with Mild-to-Moderate
Hypertension. Clinical Research Report NEB-CAN-7. October 1997")
(Trial Dates: October 6, 1993 — August 16, 1995) (Reviewer: Karen A.
Hicks, M.D.)

Obijective: Primary objectives were to compare the effects of nebivolol 5 mg daily with
atenolo! 50 mg daily on lipids, lipoproteins, and variables related to carbohydrate
metabolism in normometabolic subjects with mild to moderate essential hypertension.
Secondary objectives were to compare the effects of nebivolol with atenolol on hormone
profile and blood pressure.

Methods: This was a double-blind, randomized, two-centre, active-controlled,
prospective, parallel study in male and female normometabolic subjects, ages 18-70
years, with mild to moderate essential hypertension. Patients underwent a four week,
single-blind placebo wash-out phase and a twelve week double-blind treatment phase
during which they received either nebivolol 5 mg or atenolol 50 mg daily. Investigators
performed various assessments as shown in Table 95.

Table 95. Assessments (CAN-7)

Assessments Phase §: Wash-out Phase i1 Active Treatment
Visit I 2 3 4 s 6 7
Week -4 ) ¢ 2 4 g 12

Bemographic data
~ informed consent
- medical history

"« physical examination
- chest X-ray
Chinic Blood Pressure
ECG
Lipid Profile . x
Ciral Glucose Tolerance Test
Laboratory x
- hormone analysis
Adverse Events
Cancomitant Medications X X

KK X % R® o

LA I
=

MW OM M oM N M

(Reproduced from Spensor, CAN;7; page 9)
The trial was performed in accordance with the Declaration of Helsinki.

Results: A total of 72 patients entered the trial and 39 patients were randomized. Thirty-
three patients were screening failures and were discontinued before randomization. After
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randomization, one patient experienced an adverse event and one patient had a protocol
violation. Both of these patients were prematurely discontinued from the study. A total
of 17 males and 20 females (21 nebivolol, 16 atenolol) were evaluable. The average age
was 53.8 for the nebivolol treatment group and 55.6 for the atenolol treatment group.

During double-blind treatment 13 atenolol patients (81%) and 18 nebivolol patients
(86%) used concomitant medications. Acetaminophen and aspirin were the most
commonly used medications. Three patients on atenolol and one patient on nebivolol
took L-thyroxine. Three patients in the atenolol treatment group and one patient in the
nebivolol treatment group took estrogen replacement therapy.

Total Apolipoprotein A-1 and C-III, Apolipoprotein A- and C-containing Lipoparticles
The efficacy results are summarized in Table 96. There were no statistically significant
differences in lipid and apolipoprotein parameters between the nebivolol and atenolol

groups following three months of active treatment.

Table 96. Efficacy Results (CAN-7)

Eflectiveness nebivolol atenoiol
{n = sumber of evaluable patieats) \
Primary paiametess
mean at baseline/week 12
Lipids {mMol/L} {n~i7} (o=}
- Total cholegterel 5804477 4.58:4.47
- LpLc 345800 1.592.87
- HDLC LO51.00 ¢ £.06/1.00
- HDL,C $.400.37 0.3%0.37
- HDL,C 069063 L 71065
- VLOLC 0.49/0.4% 0.5270.59
- LPLHBLC 3.4043.01 2.8673. 1€
- Toul TG 149146 L4TLTL
- HDL TG ¢.2400.2% 0.25:0.25
- VLOLTG 99405 097116
Apolipoproteing (g1} {n=1T) {n=13)
- Apolipoproscin B (Total) 0.9610.95 0.86/0.87
- Apolipoproteia B (LDL) a.87/0.87 0.76/0.77
- Apelipoprotein B (VLDL) a.09/4.07 2.090.16
- Apolipoprotein A-1 (HDL) 124018 ¢ 1237118 *
» LDLCADE B 3974361 Jou39g
= Lp{a G.19617 Q250,29
Apolipoproteins {mp/dL) {n=8% {n=6)
- Apo Al plagma. 1254420 3221
« Apa C-UH plagma (WF} 10.104.81 LR T A% v
Lipopratein particles (mgdl) (n=8) {n=6)
- LP A plasma 32003990 3523190
- LPA-LAHplasma 94.80/90.50 96.80/80.50
< Apor C<B heparin supernate (HS) 660628 6687708
- Apo C-#H heparin precipitate (HPY | 252272 2Ap322
- Apo C- ME ratio (HS/HP) 2631247 307239
Metabolic paramieters (a=21) (n=16)
< Glecose GrMatl) $23/520 SAp9/5.8T
AUC giucose 0-2 kr 103341043 929964
Insulia (MUY 54254135 62.00/56.36
AUC wnsulia 0-2 ke S201261867 $3815/36109
Copepuide fugt) 1.942.02 2.237228
AUC Copepgide 0-2 933894 955974




wigan #t baselisie/wesk 12

Ctinie BP

- Sitting DBP (tm Hg)
T« Siwing S8F{mm Hp)

- Standing DBP {mm Hg)

~  Sunding SBP (mm Hg)

Sitting Hoart Rate

Standing Heart Rate

LS H

9800 -
1507845
9591
156/138
TH65
768

LA

{n=16}

2948
10607145
157181
73/63
7864

*

#*

-

Asterisks refer to differences from baseline. Luvel of significance: * p 0.63
(Reproduced from Sponsor, CAN-7, pages 11 and 12)

Oral Glucose Tolerance Test (OGTT) Parameters’

Atenolol significantly increased (p < 0.05) serum glucose from baseline (5.09+0.72
mmol/L) to the end of treatment (5.57 + 0.86 mmol/L). Nebivolol did not significantly
affect glucose. There were no other within treatment group differences for insulin and C
peptide levels, as shown in Table 101.

Table 97. Mean Serum Glucose, Insulin, and C-Peptide Observed Before and After 3 Months of
Nebivolol or Atenolol Treatment Following an oral Glucose Tolerance Test (OGTT) (CAN-7)

Afier 3 months of
Baseline* {n = 37y Nchivolof P Awnolol el [
Patameter Nebivolok Atenoloi Treatment within Treatment withize between
{n=2i) {n=16) {n=21}) group {n=16) Zroup group
Glueose (mmolL) 3221945 9072 5292 0.51 NS $.574086 40368 NS
AUC ghucose 8-2h 1034 £ 200 929 £ 300 103228 NS W4T NS NS
<hx mmol'L}
fosulin mifiL, 42522602 62.0 £ 43,04 €135 3290 . NS 56.56 £32.19 N§ N§
AUC iasulin &-2h 57012 326173 53815 & 33067 61867 + 41212 NS 56109 £ 43061 NS NS
{(hxmiliL)
Capeptide (rg.) 1.94 £ 0.62 223 £33 2024094 NS 228139 NS NS
AUC C-peptide 0:2h 943 + 280 955 & 362 894 £ 352 N§ 974 £ 413 NS NS
{hxpg)

* Bagefine value taken as covatige
Resuits expressed 3¢ mean & $D
N$: p> D05

*ANCOVA

¥ Repested measurcs ANOVA

(Reproduced from Sponsor, CAN-7, Display 5, page 57)

Blood Pressure

Both nebivolol and atenolol significantly reduced sitting diastolic blood pressure from
baseline to Week 12. The reduction in diastolic blood pressure was apparent at two
weeks. Nebivolol did not significantly decrease sitting systolic blood pressure from
baseline to end of study. At Week 12, atenolol significantly reduced sitting systolic
blood pressure from baseline to end of study, but there was no statistically significant
difference between treatment groups at this time point. The blood pressure results are
shown in Table 98 and Table 99.

a
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Table 98. Mean Sitting Systolic and Diastolic Blood Pressure Before and After 2, 4, 8, and 12 Weeks
of Nebivolol or Atenolol Treatment (CAN-7)

Clinic Dloud Pressure Nebivotol Atenotol Pheoween

(mtg) fa=21) , " (o= 16) J.. Group

Sitting Systolic BP Baseline G 47 Pecrenses P within Daseline 1662 {9 Droceease” P* within

{Mcan of 3 readings) group group
Weel 2 22313 94118 NS Week 2 He< 16 -16£ 139 NS NS
Week 4 M4 1S EEREX NS Week 4 44218 <13+ i4.6 NS NS
Wecek & HTx 16 34402 NS Week 3 [ ZFE81 ] 15424 NS <001
Week 42 141 218 <G4 154 NS Week 12 145422 16 %133 b NS

Stting Diastolic BP Bazelire 984 6.7 Baseline 9350

fmeanof Jreadings) | ook TS LR TS 7 e Week 2 892352 x40 voe NS
Wesk 4 289 REN-T oo Week 4 88: 17 10267 . ee NS
Week § 92+:718 -6 & 63 ses Week 8 88479 -3 6.7 e NS
Week 12 90 £ 8.6 -8+74 b Mk 12 8862 -ip 58 ool N§

* ANOVA including the procedure of Dunent

*** Sitisticalty significsat {p 6.05) reduction v baselive
“Decrease « 2,4, 3 and 42 week values - baseline

* ANCOVA NS: sion significani at p 0.95 betweon treatments

Mesat §D
(Reproduced from Sponsor, CAN-7, Display 6, page 58)

Nebivolol significantly decreased standing systolic and diastolic blood pressure from
baseline to end of study. Atenolol significantly reduced standing diastolic blood pressure
from baseline to end of study but did not have a significant effect on standing systolic
blood pressure. There was no significant difference in these parameters between the
nebivolol and atenolol treatment groups.

Table 99. Mean Standing Systolic and Diastolic Blood Pressure Before and After 2, 4, 8, and 12
Weeks of Nebivolol or Atenolol Treatment (CAN-7)

Clinic Blood pressure ) Nebivolot Atenotol P betweren
fmmtiy) {n=21) (n= 16} Group
Standing systolic BP  § Bascline 150 ¢ 16 Decrease’ P+ withia Bascline 15719 Decrease® P* within
{3 reading) graup group
Week 2 137216 13489 NS Week 2 1444 18 32439 NS NS
Week 4 H41x16 84150 NS Weck 4 47 %21 9= {69 NS NS
Weck 8 146+ (3 32119 NS Week § 145223 <M 168 NS NS
Week §2 13844 “12&150 hiid Week 12 141 £} -16 £ 16.1 NS NS
Standing diastolic BP | Bascline 98:6.7 Baseling 9950
{{ reading)
Week 2 87290 12279 N§ Week 2 Wzl QAtT4 hoad NS
Week 4 k09 312 64 NS Woek 4 91286 7+9.5 i NS$
Week 8 931496 61 68 oen Week ¥ 90 0.0 8£9.7 Ak N§
Week 32 912 140 -8 &7 A Weck 12 39x 70 -10£72.5 hd NS

* ANOVA including the proceduss of Dannett

*++ Semistically significant {p < 0.05) reduction vs baseline

¢ Decrease =2, 4, 8 and 12 week vatues - bascline

*ANCOVA - NS: ooit sigaificant at p < 0.05 between treativicnts
Mean ¢ SD

{Reproduced from Spensor, CAN-7, Display 7, page 59)

Heart Rate

Both nebivolol and atenolol significantly reduced sitting and standing heart rate from
baseline 10 end of study, but there was no statistical significance between treatment
groups, as seen in Table 100.



Table 100. Mean Heart Rate Before and After 2, 4, 8, and 12 Weeks of Nebivolol or Atenolol
Treatment

o ad T re
Heart Rats Nebivolol . Atenotol ’ Group
(Bravmin) {0 =213 - {n = {6}
Sittinng Buseline: 2E 10 Deereaset P within Bascline EzE R Decreaset P withia
groug group
Week 2 6818 44 NS Week 2 6446 -B+9 hadd NS
Week 4 4725 E-X A N§ Week 4 6448 S£7 e NS
Week 8 6159 “6x t N§ Week 3 6529 RER had NS
Week 12 6547 4 ¢ hidd Week 12 63¢ 5 -0 8 hiad NS
Seanding Basetine T 10 Basefine %210
Week 2 Fox9 ~6%9 NS Week 2 68+9 BLERE] hihd [ 34
Week 4 685 6 -85 ¢ hidd Week 4 6848 A0ty hiad N§
Week 8 69 10 B E ] e Week 8 &7 10 EIESH hdad NS
Week 12 68+ 8 -FE 8 M Week 12 64 &7 <1440 i NS

* ANOVA including the provedure of Dunnest

s o= Staistically significant { < 0.05) reduction vs bascli

* Decrease =1, 4, 8 and 12 week vishues - baseline

*ANCOVA. NS: non sigaificant &t p < 0.05 between treatmenus
Mezn & SD

(Reproduced from Sponsor, CAN-7, Display 8, page 60)

Compliance: Twenty-one patients in the nebivolol group missed fourteen doses during
the 12 weeks of active treatment. Sixteen patients in the atenolol group missed seven
doses during active treatment.

Safety: Sixteen atenolol and 21 nebivolol patients were included in the safety analysis.
Two patients dropped out of the study early. One patient had depression, and the other
patient had elevated triglycerides. Twenty-six patients (70%) reported at least one
adverse event during the placebo run-in phase. During active treatment, 12 atenolol
patients (75%) and 21 nebivolol patients (100%) reported at least one adverse event.
Adverse events "definitively" related by the investigators to drug treatment are listed
below in Table 101.

Table 101. Adverse Events Definitively Related to Drug Treatment

Atenolol Nebivolol
Adversa Event P4 Adverse Event PLe

anogasmia #238 bradycardia 25
bradytardia 238 palpitation #256
Tatlgue 3 parasthesia 43
beadache £260
libido #2318
palpitation 2260
parasthesi #203
vartige #260
dizziness #210 _
{ramor #1260

(Reproduced from Sponsor, CAN-7, Display 10, page 62)



Four patients receiving nebivolol reported serious adverse events (#339-headache, #247-
bursitis, #233-leg cramp, and #251-migraine). No patients receiving atenolol
experienced severe adverse events.

Table 102. Safety Results (CAN-7)

Safety Placebo Nebivolol Atenoiol
{4 wecks) {12 weeks) {12 wreks)
Adverse events (AE)
Mot freqoent AE's {# of pis)
- Haadache 14 11 2
Vertige 5 2 3
- Fatigue 6 2 3
Total fismiber of patients a4 d 3s 21 16
. New (%) with cne or more AE 26 {74.3} 21 (160.0) 12 {75.0}
No. {4} with one or more severe AE 2(3.0 4{19.0) g
- No. {%) treatment stopped duz 10 AE [} 1
Baxty Weight (kg) TENHT 75.3075.6
e a1 baseline’week 12
Honmonal parameters
meian o baschindiweek 12
» ACTH{(agL)
= ANF-N wominat (pMolL) 302221 * 500241 ¢
- Cotisol {nMialiL) 4197624 433532
- Aldostesgne {ng't.) 392335 “exte
- No significant changes in ANF-C 36.31/38.2% 29.66/21.18 °
terminal, PRA, prolactin, T,, T, or TSH
Lsborstory paranteters
~ Mo significant changes in hermstology. 9 ?
biockiemistry or uring parameters were
abserved
+  Number of patients with important 4 13
fahoratory abnormalities (code 1-5)
- Number of patients with "cide 47
abnormalitics

Asterisks tefer to differences from bascline {p 0.05)
¥ - Refers 1o weuiment difference (p0.05) - No baseline difference observed

(Reproduced from Sponsor, CAN-7, page 12)

Laboratory Parameters
There were no significant changes in haematology, biochemistry, or urinalysis results
during active treatment.

In the nebivolol treatment group, 2 patients had significant increases in fasting glucose, 1
patient had a significant increase in BUN, and 1 patient had a significant increase in
RBC. In the atenolol treatment group, 2 patients had a significant increase in BUN, and 1
patient had a significant increase in alkaline phosphatase.

Hormonal Parameters -

Both nebivolol and atenolol significantly reduced ACTH levels from baseline to end of
study, as shown in Table 103. The reductions in ACTH levels were not significantly
different between treatment groups. Nebivolol increased aldosterone levels while
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atenolol decreased aldosterone levels. The difference in aldosterone levels was

statistically significant (p = 0.0302) between treatment groups. Atenolol significantly

decreased cortisol levels (p = 0.0391). Both nebivolol and atenolol significantly
increased ANF, but there was no statistical significance between treatment groups.

Table 103. Endocrine Profile Summary Values Observed Before and After 3 Months of Nebivolel or

Atenolol Treatment

Afler 3 months of
Baschne® Nebivof » Atenalol 2 P
Nebivobol Atenolol Treatoent within Trealment within  § betvben
Paranitier (a-21) {n= 16} {0=21) group {n=16) group groxgs

ACTH (ngiL) MWLM 300 £ 3.538(t]) IH BT Q.03 241 +2.6810) 0.0381 NS
Aldesterone {agfl.} 332276 (17 22662 1956 (1) 38291 35.60414) N§ 2.1829.21(8) NS 2030
ANF (€ Terminah) 1558 « F2.54 (1) 8T £ 124510 2311 404617} NS 18984963 (12 NS N§
{prastl)
ANF{N Terminat RINES A 51551 433 £313¢13; 623 £ 35E (14} G000 $32247901 2y 0.0007 N§
{perokl)
Cortisof énmoll) 92 164N 436 & (58 (13) 335 & 162(18%) NS Jre2 12442} 0.03%1 NS
PRA {ngimlsh) 0996 + 0.982 (i%) 0.794 2 8,642 (12 £.181+ 1401 {13) NS EI87 £ 4.937 (8) NS NS
Probesh (rasl) 8432341 (47} 7AD £ 238¢1) 845+ 5.84{i6) NS $861296(12) NS NS
T3 {mmaliL) 0270 = 0.614 (18} V946 % 1. 611 {53} 1260 £ 0.918 {16} NS 1A%+ 1098 (13} NS NS
Fé {ag/l) 251 £ 292163 3.5 424 (11) 23 £ 247 416) NS 3601407012 NS NS
TSH {mUAL) 16920981 {17} £A3x 118 {EY) 1.61 £0.91 (16} NS 1384 1.24¢12) NS NS

*+ Baseting volic [2Kew 55 COVARALE
Resulls exguicised 3 fmewt & SO
RS proes

* Pepeared moasuncs ANCIVA

(Reproduced from Sponsor, Display 16, page 82)

Conclusions: After twelve weeks of treatment, both drugs significantly decreased HDL
apolipoprotein A-1 (HDL Apo A-1) (nebivolol p < 0.02, atenolol p < 0.05) and HDL
cholesterol (HDL C) (p <0.05). The ratio of LDL C to HDL C did not change
significantly in either the nebivolol or atenolol treatment groups. During treatment with
nebivolol and atenolol, there were no significant changes in total cholesterol, HDL2C,
HDL3C, LDL C, VLDL C, total triglycerides, HDL, TG, LDL, TG, VLDL TG, total apo
B, LDL B, VLDL B (including the ratio LDL C to LDL B), Lp(a) during treatment with
both drugs. There was no "between drug" significance in plasma Apo A-1, Apo-C-III,
Apo-A-1-, C-lll-containing lipoparticles (including the Apo-C-III ratio). Atenolol
significantly increased serum glucose following a 2 hour oral glucose tolerance test
(OGTT), but there was no statistical significance between atenolol and nebivolol
treatment groups. There were no significant differences between nebivolol or atenolol nor
within each treatment group regarding insulin or C-peptide concentrations following a 2
hour oral glucose tolerance test (OGTT).

In the nebivolol treatment group, mean clinic trough sitting SBP/DBP significantly
decreased from 150/98 at baseline to 141/90 at termination, compared with a decrease
from 160/99 mm Hg at baseline to 145/88 mm Hg at termination for atenolol. There
were no significant differences in sitting SBP/DBP between treatments. Both atenolol
and nebivolol significantly reduced heart rate.

Both nebivolol and atenolol significantly increased (p < 0.001) plasma atrial natriuretic
factor (ANF) concentrations and significantly decreased (p < 0.05) plasma ACTH levels.



Only atenolol significantly decreased (p < 0.05) plasma cortisol levels. Adverse events
were similar between treatment groups.

Atenolol significantly increased serum glucose levels-after three months of treatment
following an oral glucose tolerance test. Otherwise, there were no significant changes in
haematology, biochemistry, or urinalysis results within or between treatment groups.

In summary, nebivolol produced a statistically significant reduction in HDL C levels
from baseline to end of treatment. Atenolol significantly increased serum glucose after
three months of treatment following an oral glucose tolerance test. Both nebivolol and
atenolol reduced diastolic and systolic BP and heart rate. Other than aldosterone, which
was increased in the nebivolol group and decreased in the atenolol group, there were no
significant between group differences in the endocrine profile.

1.61 LMD No. 126525. Study ID CAN-8. (" A Prospective Comparison of the
Effects of 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"). (Trial Dates:
March 29, 1993 — July 5, 1995) (Reviewer: Karen A. Hicks, M.D.)

Objective: To compare the effect of nebivolol and atenolol on insulin sensitivity and
insulin response in patients with confirmed mild to moderate essential hypertension and
impaired glucose tolerance; also to compare the effect of nebivolol and atenolol on lipid
profile, ambulatory and clinic blood pressure, and regional and systemic haemodynamics
at rest and during isometric and dynamic exercise.

Methods: This was a double-blind, randomized, single-centre, active-controlled,
prospective, two-way, cross-over study to compare the effects of nebivolol (2.5 mg/day
to 5 mg/day) and atenolol (50 mg/day to 100 mg/day) on glucose, insulin, and lipid
metabolism during long-term therapy. Male or female patients, ages 40-65 years
inclusive, with mild to moderate hypertension, underwent a 4-week, single-blind placebo
run-in phase and two 16-week, double-blind treatment (nebivolol or atenolol) phases
separated by a 4-week single-blind placebo washout. Using sitting trough diastolic blood
pressure (DBP) in clinic as a measure of antihypertensive response, investigators titrated
each study drug, if necessary, fromthe initial dose of either nebivolol 2.5 mg/day or
atenolol 50 mg/day.

The trial design is shown in Figure 88.
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) Figure 88. Trial Design (CAN-8)

STUDY PHASE Phase Phase 2 Phase 3 Phase 4
(run-in} | (active treatment) | (washout} | (active treatment) |
BLINDING single double "] single double
STUDY WEEK {4 -2 002 4 8 12 16 18 3021247283236
VISIT 1 2 34 £ 6 7T 8 9 10012131415
nebivelol © atenolol v
STUDY MEDICATION | placebo or | placcho or
) atenolol pebivolol

(Reproduced from Sponsor, CAN-8, page 14)

Study assessments were performed as follows in Table 104:
Table 104. Study Assessments (CAN-8)

STUDY PHABE

012 2 ERE]
nliz]]4]

MMM MMM I MM NMN
LS T S - S S S

Note:

1. Pufients prematurely discontiniing duting Phase 2 or 4 had 1o be seen for a finsl visit for completion of termination
asseasmants (Visits B and 15, respectively).

2, Visits were to be scheduled within 3 days of the visE date a6 outlined in the protocel. To alfow for scheduling of special
assesamenis (ABPM, IVGTT, and the clamg study). visits with metabolic investigations couid ocour over a 7 day period.

3. Clamp Shwdy = evglycemic-hyperinsulinemic clamp study

(Reproduced from Sponsor, CAN-8, Display 1, page 18)

In the 40-week study, patients were to complete 15 study visits. Maximal oxygen uptake
was measured using Sensormedic's Energy Expenditure Unit 2900 while the patient
exercised on an electronically controlled ergometer cycle (Monark model 829E).

Results: A total of 28 patients with mild to moderate hypertension and impaired glucose

tolerance were enrolled in the study. One patient entered the placebo run-in phase but
was discontinued because he did not meet entry criterion (mean daytime diastolic blood
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pressure was not > 90 mm Hg). Twenty-seven patients (8 males, 19 females) were
randomized, with a median age of 54.3 years. A total of 25 patients completed the trial.
Two patients dropped out of the study due to an inadequate response. The final doses in
the nebivolol treatment group included 3 patients on 2.5 mg and 23 patients on 5 mg.
The final doses in the atenolol treatment group included 6 patients on 50 mg and 20
patients on 100 mg. Of the patients who had their study medication titrated, the average
time before the increase was 16 days for nebivolol and 19 days for atenolol.

Euglycemic-Hyperinsulinemic Clamp Study

There was no significant difference in mean insulin concentrations between atenolol and
nebivolol or compared with placebo. Atenolol significantly decreased (p < 0.05) mean
glucose disposal rate by 16%, compared with placebo, but there were no significant
differences between atenolol and nebivolol or between nebivolol and placebo, as seen in
Table 105.

Table 105. Glucose/Insulin Homeostasis - Euglycemic-Hyperinsulinemic Clamp Test

_ “Placebo | Atenolol | Nebivolol
Glucose disposal rate (M) (mg/kg/min 462 3.89* 4.30
Mean insulin concentration (1) (pmol/l.) 672 722 723
n=25
Insulin sensitivity index (M) 0.74 0.58% 0.865
n=25 ~ .

* active treatment vs. placebo p<0.05
“* active treatment vs. placebo p<0.01

(Reproduced from Sponsor, CAN-8, Display 3, page 53)

There was a carry-over effect (p = 0.01) when the insulin sensitivity index was compared
by treatment sequence. The first phase of active treatment did not demonstrate any
significant differences between treatment groups. When the entire cohort was evaluated,
however, atenolol decreased the sensitivity index by 22%, compared with placebo

- (p <0.01). Nebivolol decreased the sensitivity index by 12%, but it was not significantly
different from placebo or atenolol.

Intravenous Glucose Tolerance Test

The "k value" is the glucose disappearance rate and is a measure of glucose tolerance of
an individual. Atenolol significantly decreased the k value by 11%, compared with
placebo (p <0.05). Nebivolol slightly improved the k value, compared with placebo, but
there was no statistical significance. There was a statistically significant difference in k
value between atenolol and nebivolol (p < 0.01), suggesting atenolol had a greater effect
on impairing glucose tolerance.
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Table 106. Glucose/Insulin Homeostasis - Intravenous Glucose Tolerance Test (CAN-8)

Placebo | Atenolol | Nebivolol
Glucose disappearance rate (% / min) 1.12 1.00*" 1.16
Peak in:&iﬁsmsponse (pmoi/L) 322 350 34.7
s area ?pm-mzn) 0038 | 0046 | 0042
Gi'ucos: ;rzg (mM-min) 1258 1323 1244
Giucos: i:j§:cted @ 36.4 36.8 36.9
n=

R

* aclive treatment vs, placebo p<0.05

(Reproduced from Sponsor, CAN-8, Display 4, page 54)

active treatment vs. active treatrment p<0.01

There was no significant difference between active treatments in the peak insulin

response, a reflection of the first phase of insulin response.

Atenolol significantly increased the glucose area under the curve, another measure of
glucose tolerance, by 5% (p < 0.05). Nebivolol did not significantly affect this

parameter. The difference in glucose area under the curve between active treatments was

statistically significant ( p <0.01).

Between 40 and 120 minutes of the IVGTT, glucose levels were significantly higher with

atenolol than with nebivolol (p < 0.05). Between 30 and 120 minutes, glucose levels
with atenolol were also statistically significant (p <0.05). Throughout IVGTT testing,
nebivolol was not statistically significant from placebo.

At 90 minutes only, the insulin levels between active treatments was statistically

significant (p < 0.05). Compared with placebo, insulin levels at 90 minutes in the
atenolol group were statistically significant (p < 0.05) while those in the nebivolol group
were not. Insulin levels for the two treatment groups are shown in Figure 89.
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Figure 89. Glucose/Insulin Homeostasis - Plasma Insulin Levels During IVGTT (CAN-8) ~
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(Reproduced from Sponsor, CAN-8, Display 6, page 56)

Lipid Profile
Patients receiving atenolol had a 6% decrease in HDL (p < 0.01), a 5% decrease in

apolipoprotein A; (p <0.01), a 10% increase in the LDL-cholesterol / HDL-cholesterol
ratio (p < 0.05), and a 9% decrease in the apolipoprotein A; / apolipoprotein B, ratio,
compared with placebo (p <0.01).

Clinic Blood Pressure

Mean blood pressure readings are shown in Table 107. Atenolol and nebivolol
significantly decreased mean sitting and standing blood pressure, compared with placebo.
Both active treatments significantly decreased heart rate, compared with placebo.
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Table 107. Clinic Blood Pressure and Heart Rate (CAN-8)

| Placebo | Atenolot | Nebivolol
Sitting :
systolic blood pressure (mmHg) 160 147** 148
n=256
diastolic blood pressure {mmHg) 101 g gz
n=25
heart rate (bpm) 77 66*" g7
_n=25
Standing v __
systolic blood pressure (mmHg) 158 144 145*
n=25 o
diastolic bleod pressure (mmHg) 100 g0+ gie*
n=25
heart rate (bpm) 8O g8 72
n=25

*

** active treatment vs. placebo p<0.01
**active treatment vs. placebo p=0.001

1

active treatment vs. active treatment p<0.05

(Reproduced from Sponsor, CAN-8, Display 8, page 58)

Ambulatory Blood Pressure

Both atenolol and nebivolol significantly reduced blood pressure and heart rate, as shown

in Table 108.

Table 108. Ambulatory Blood Pressure and Heart Rate (CAN-8)

{ Placebo | Atenoclol | Nebivelol
Mean daytime
systolic blood pressure {(mmHg) 158 138+ 142
n=25
dlastolic blood pressure {mmHg) 94 - i 84
n=25
heart rate (bpm) 79 83+ 70
n=25
Mean nighttime
systolic blood pressure (mmHg) 144 131+ 131
n=25
dlastolic biood pressure {mmHg) 82 73 75
n=25
heart rate {bpm) 67 57" 60~
n=25
Mean 24-hour o
systolic blood pressure (mmHg) 152 136 138+
n=25
diastolic bfood pressure (mmHg) 90 787 81~
n=25
heart rate {bpm) 75 ¥ bt 6%
n=25

“** active treatment vs. placebo p=0.001

active treatment vs, active treatment p<0.05
" aclive treatment vs. active freatment p<0.01
T active treatment vs. active freatment p<0.001

(Reproduced from Sponsor, CAN-8, Display 9, page 59)
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Compared to nebivolol, atenolol significantly lowered mean daytime diastolic blood ™
pressure as well as mean daytime, mean nighttime, and mean 24-hour heart rate
(p <0.01).

Figure 90. Ambulatory Systolic Blood Pressure Over 24-Hours (CAN-8)
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(Reproduced from Sponsor, CAN-8, Display 10, page 60)
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Figure 91. Ambulatory Diastolic Blood Pressure Over 24-Hours (CAN-8)
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(Reproduced from Sponsor, CAN-8, Display 11, page 61)
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Figure 92. Ambulatory Heart Rate Over 24-Hours (CAN-8)
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(Reproduced from Sponsor, CAN-8, Display 12, page 62)

Regional and Systemic Haemodynamics

Maximal Oxygen Uptake Test

Investigators performed these measurements at the end of the placebo phase and at the
end of treatment with atenolol and nebivolol. The results are summarized in Table 109.
There were no significant differences between nebivolol and atenolol in heart rate,
systolic blood pressure, diastolic blood pressure, respiratory exchange ratio, oxygen
consumption (VO), or workload measured at the end of the test.
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Table 109. Maximal Oxygen Uptake Test (CAN-8)

Placebo | Atenolol | Nebivolol

Heart rate (beats / min) ;

rest (n = 23) 82 eg™ a5*

end {n = 23) 153 127" 121**
Systolic blood pressure (mmig)

rest (n = 23) ' 154 145 143*

end {(n = 23) 212 190+ 190+
Diastolic blood pressure {mmHg) |

rest {n = 23) 89 a2 B81™

end (n =23) 99 v az* a4*
Respiratory exchange ratio

rest (n = 22) 0.84 0.80 0.80

end (n = 22) 1.05 106 1.05
Oxygen consumption {L/min)

rest (n=22) 0.33 0.33 0.34

end (n = 23) 1.78 1.71 1.56
Oxygen consumption (mVmin/kg) | -

rest {n = 22) 4.00 4.00 4.26

end {n = 23) ] 220 206 19.7
Workioad (watts) '

end (n = 23} 118 109 105

* active treatment vs. piacebo p<0.05
** active treatment vs, placebg p<0.01
= active treatment vs. placebo p=0.001
(Reproduced from Sponsor, CAN-8, Display 13, page 63)

Systemic Haemodynamics — Aerobic Exercise
The results for the 12 parameters measured are listed in Table 110.

Appears This Way
On COriginail

229



Table 110. Systemic Haemodynamics - Aerobic Exercise (CAN-8)

Placebo | Atenclol ! Nebivolol
Heart rate (beats / min) ] _
rest (n = 24) 81 gy 70
80% VO, (N = 24) 109 i il a6
Systolic blood pressure {mmHyg)
rest (n =24} 152 141 145
50% \IOM {n= 24} 176 | 155" 165*
Diastolic blood prassure (mmig)
rest {n = 24) 40 agv~ 7
50% VO (n = 24) 91 B4~ 85«
 Moan arterial blood pressure (mmHg)
rest {n= 24} 1" 160~ 104*
50% VOsny (11 = 24) 120 107 112
‘Respiratory exchange ratio
rest(n=24) 0.81 0.82 0.81
80% YOz {n = 23} 0.85 0.87 a.87
Oxygen consutption (mifminfkg)
rest (n = 24} 368 424 4.16
50% VO, (11 = 23) P14 11.8 11.7
Cardiac output {L/min) .
rest (n = 24) . 381 357 363
S0% VO, (1 = 23) 10.33 917" 885
Cardlac index (L/minfm™ o
rest (n= 24) C2.141 1.84 208
50% VOuon, (n=23) 549 522 553
Stroke volume (milbeat)
rest (n = 24) 49 L2 il 52
50% VOsmes (1 = 23) 93 LAk i L <
Stroke index (mibeat/im®)
rest (n = 24} %8 1.4 28.1
e 0RO (0 = 23) 43.7 5844 54.5*
Yotal peripheral resistance (mmHg/Lfmin} o
rest (n = 24) 286 28.0 30.3
, §50% VOuy, (1 = 23) 13.3 12.8 12.8
Conductance {LimindmmHg)
rest (n = 24) 0.038 0,038 0.035
§0% VO, (1 = 23) 0.0486 0.086 0.088
*  active tresiment vs. placebo p<0.05 +  aclive trestment vs. active trealment p<0.05

== active (raatment vs. placebo p<0.01 ++  active treatment vs. active irealment p<0. 0t
e active frestment vs. placebs p<0.001 +++ active reatment vs. aclive reatment ps0.001

(Reproduced from Sponsor, CAN-8, Display 14, page 64)

Regional Haemodynamics — Isometric Exercise
Both active drugs significantly decreased heart rate and blood pressure but did not

significantly affect forearm blood flow, forearm vascular resistance, and conductance.

During the cold pressor test, however, atenolol significantly decreased forearm blood
flow by 27%, compared with 22% for nebivolol
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Table 111. Regional Haemodynamics - Isometric Exercise (CAN-8)

Piacebo { Atenolol | Nebivolol
Heart rate (beats/min) )
rest {n = 25) 54 sgre 64+
38% MVC (n = 25) 80 g3 0%
post exercise (n = 24) 71 LY il g2
cold pressot {n = 25) 76 g G-
Syztolic blood pressure (mmbg)
rast (n = 25) 147 137+ 143
30% MVC (nn = 25) 179 174 178
post exercise (n = 24) 150 140 144
cold pressor (n = 25) 178 167* 173
Diastolic blood pressure {mmHg}
rast (n = 25) 85 784 o
30% MVC {n = 25) 103 ag 98
post exercise (it = 24) 87 8o~ 7ame
cold pressor {n = 25) 101 94+ o5
Mean arterial blood pressure (mmHg)
rost (n = 25) 105 g 100
30% MVC (n = 25) 128 124 124
post exercise (n = 24} 107 100 oo
cold pressor {n = 25) 1127 119™ 121*
Forearm blood flaw (mif 100cc/min}
rest (rn = 25) 3.74 3.60 3.78
3% MVC (n=25) 4.14 3.49 388
post exercise (n = 24} 3.36 3.2t 324
cold pressor {n = 25) 2.36 {2 1.83*
Foreamm vascular resistance
rest (n = 28) 32.82 34.02 2N
0% MVC {n = 25) 37.94 47.00 42,64
post exercise (=24} 3662 3774 3642
cold pressor {n = 25) r3es 113.56 106,56
Conductance {Limin/mmig)
rast (n = 25) 0.036 0.038 0.038
30% MVC (n = 25) 0,032 0.029 0.032
post exarcise (n = 24} 0.03% 0.033 0.033
__cold pressor (n = 25} G018 0.615 0.016
* active treatment vs, placebo p<0:05  +++  active ireatment vs. active treaiment p<0.001

** active {reatmen! vs, placaba p<0.01
= active treatment vs. placeby ps0.001

(Reproduced from Sponsor, CAN-8, Display 15, page 65)

Glycosylated Haemoglobin (HgbA )

Compared with placebo, both active treatments produced significantly higher HgbA .
levels (p < 0.05), although the active treatments were not statistically significant from
each other. The mean HgbA . value for placebo was 0.057 and for both atenolol and
nebivolol was 0.060.
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Overall Efficacy Results

Table 112. Summary of Efficacy Results (CAN-8)

Effectivensss Placcho 7 Atcnolol Nebrivotol
{n = number of paticals with data) {n=25) =15 (4= 25}
Primary paramaters
= chunp study
- ghocose disposal rate (ng/kg'min) 462 3.89% 430
- insulin scusitivity index .74 8.55¢* 645
* IVGIT:
- ghicose disappearance rate (%/min) 112 Lo+ 116
- peak insulin responss (pasol/L) 112 350 347
- glucoseanes {(mM-min} 1258 1323% 1244
- insulia ares (131 -min) 0.03% 8046 0042
Secomdary
+ tipid profile
- totaf cholesteral (nunolb/L) 591 .54 600
- triglycerides (amoll) 2.56 251 266
- HblL-cholesterol {mmoid) 1325 [ ¢.344 121
= LDL-cholesterod (mmol/L) 3.53 3.66 3.5%
«  VLDL-chabestorol (mrtob/l) 995 a97 131
- Apolipaprotein A, (/L) t44 137e 141
«  total chotesterol / HDL-cholesternt so 53 52
- LDL-cholesterol / HDAcholesteral 19 3 30
- Apo A/ ApeBy 124 1.13%¢ 117
~ gitting trongk BF (mmHE) 160710} 147791 %#% FLe.1 7 g
- sanding trough BF {mmHz) £55/100 144690 145514+
- mean duytime ABP {mnilg) 158/94 138814+ 142154
~  systemic hacenodynarmics
= heart raie (beatsimdng
fras ] Fa il Fghed
50% Vihiges 9y Byt b
~ cardisc outpt {1.5imin)
Test 391 357 383
50% VO i 10,33 2.§7% 9.80
= stroke voluine (mifbeat) )
Test 49 SRt 32
50% VO 93 1119 093
- stroke index (mlébeatio?’ s
TeHt 265 3] geoet 28.%
5086 VIO 9.7 59 4eee” $4.8%
*  regiongl hacmodynamics
- forearm Mood flow {ml/I0kcc/min)
rest 1M 360 178
e MVC 4.4 349 388
post exercise 1% 32 324
oold pressor 136 1.72%+ 1.833*
¢ glycosylated hacmoglchin
= _Hgbdq tractior 057 .67 D.60*

Levels of sigudficance: (¥ g <0.05; ** () p<0,01, 2+ (") p=0.001
(Reproduced from Sponsor, CAN-8, page 9)

Safety

with placeho and * refers to differances betwoen active irzatmcnts

-

There were a total of 43 adverse events reported by 20 patients, with the most common
being headache (13), fatigue (6), dizziness (4), and dyspnea (4). The adverse events are
summarized in Table 113. There were no deaths in the study.



Table 113. Adverse Event Summary (CAN-8)

, # Reports per treatment

Adverse Event # Patients | # Reports | Placebe | Atenolo! | Nebivoio!
headache ) . 13 4 5 4
fatigue 6 & 0 3 3
dizzingss 4 4 0 2 2

| dyspricea 4 4 0 2 Z
epistaxis 2 2 1 0 1
heartpounding 2 2 g ¥ Z
numbness localized 2 2 0 1 1
pruritis 2 2 1 0 1
hypertension 1 L] 0 1 0
libido decreased 1 1 1] 1 g
nervausness 1 i Q Q 1
sweating increased 1 1 g 0 1

 rigors 1 1 1 0 0
brogchitis 1 1 | 0 Q
fiatulence 1 1 Ha na na
hypothyroidism 1 1 nfa_ wa nla

T2 = traatmen phase Aot avalania

(Reproduced from Sponsor, CAN-8, Display 16,'page 66)

Table 114. Overall Safety Results (CAN-8)

and lact treatment vittue is gathiological)

Safety Placcho | Atsaolol Netavalal
{1 smirober of patients with data) (n=18) {n*27} (a=27)
Adverse cvents (AE) # repoits # teparts # reports
*  headache 4 5 4

v fafigne ] 3 3

+ diz 1] 2 2

+  dyspooea [ 2 2
ﬁmmmofpaﬁamm ) _
No. (%) with onc or more AE & 10 113
No, (%6} with one or mare severe AE 0 g 0
No. (%) withi one or more sericus AE 0 e 0
No. (%) (reatment stiopped dus 1o AE ¢ o ]
Clinical Isharstory parameters

No. with epde-§ abnarmality [ ¢ 9
(code 4 = bassting value is not pathological | no relevant trends or changes in Jaboratory

parameter values wers ghgerved within or between

freatment groups

(Reproduced from Sponsor, CAN-8, page 10)

Laboratory Safety Variables

Important laboratory abnormalities are shown in Table 115 and Table 116.
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Table 115. Important Laboratory Abnormalities (CAN-8) -7

Codow for Ivpurtens Kbcsrmelities

Hebivedol Atenniol
1 2 s Feral b ] 4 Tsead
Lakerszory Test
Hacra f«;y Maergiobi Y s o 1 3 a % 2
HuemELOSTIE 1 ) i 2 1 LI 1 2
ABE ] [ ] [] a L] [ H
W L ] ¢ -3 ¢ [ 1 3
Plataler caune 1 [ ] t ; : : z
Biochembatyy Caloius 1 s L] kS b 0
Yotsl bilitublin b b3 ] 2 2 ] o 2
oxr k3 & 3 12 1 ] 3 33
Tres 1S 1 1 3 ] 2 o 2
Creatinkne 0 [} 3 3 L] ] . 3 1
Uric acid 14 & ¢ -4 L] $ 3 ;
Urinalysls Protais ;3 * 3 2 L k] ¥
hit Glucane & L] 1 1 ] ] L} °
LERYENUES]
Ispascanc Ak Rivy; dezerni Ty e o pathologissl valaws.

s R logical ihighsloel, the last vilie dupieg che obasrvation pecied ix not pathologicel.

Fodes ;s ::;:;::: ::;:: f: ::g:&zicn émﬁlwt. che lest valve daclsy the ekservation miod i pv.'holo:tml; thighstlewt.

4 Refersvice valus is net pethakogical, the lssr valem during shw cRaspvation pecitd §4 pachological thigh/lew).

S: Reference velue is pathologicalky high {3owl, the last valus during shy observatica periad is patholegically fow (highi,
Urhoery Codue (proteis, glucoes, cocult blood, keranzs, HBC, &3C, casta)
1 nocesl (nagstive or sichin nscsal range)
H dubions {Rlighely atove nocwal racgel
3% sbnorval {cleaxly stove sormil sewed

(Reproduced from Sponsor, CAN-8, Display 19, page 76)
Table 116. Important Laboratory Abnormalities (Urinalysis) (CAN-8)

Codedi for Irporkasy Kbswgmplities
Nebivalsl

Asenclol
1 2 4 Tobal i 3 & Tegab
fabszatary Tast
Urinalysie Serule klood ] & % ] © o @ L]
Kotoone [ % 2 g L ] T i
“’f ¢ [ 1 b % o 4 k]
k.- o [ ¥ b 1 ] o L
Cavre ¢ 2 % 2 o 1 ] 3
Tetel & 1% 33 n & 32 1% b+
¥o. of patizets with paxkalsgica) valices
fcodes 3, 2, 4, or B} 26 17
o of paglesty wigh ctde 4 / & s *

Tapareasr :b?)mutre deternined by the opmurrence of pathologlesl vatues.
yden: 1: M valoe in pathologicsd (highficwd. the basc value Suring the aduervation period 1s et geothologicsl.

2: Aaf wafon fa pathelaugl 3 thigh/iows, the Last valie during che otmgtveticn period 1y £ X
_ ¢ P ¢ . k Patheiogioal (highllicws .,
€3 Refexence value 18 not patholegical, the fast value @urieg the gheervatisn pericd iw pachulogical (ﬁigh(l.qq}?‘
3: Befarence valuw Le patholsgicaldy high (low), the lesc “aion during the ekestvetion

Urinary Codes (peutafn. glocese, occult ook, ketomes, s WBC, chsta) period 3 pachelogieally tew fuight.
i) neras) (negative or within poseal canger -

b3} dublcun is}ightiy above normal range)

33 sbazzasl (clearly above normel sanges

(Reproduced from Sponser, CAN-8, Display 19, page 77)

Code-4 laboratory abnormalities, meaning the last value during the observation period is
pathologically high or low, are shown in Table 117.

-
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Table 117. Individual Data for Code-4 Important Laboratory Abnormalities (CAN-8)

Aative ”ﬁ?ﬁ? fatiet Valut at x‘{:{“
T o M Bmber  Mewelte  thers
Bebivelol Raenstocric s .35 - &.ss' 113 €.36 6.34
L=z 3 Fhh & - 16 0E w0 3,44
334 1549 .00
27 28,00 10.%6
(22 TY L $.7 - 8.3 334 5.5 . &.30
Crust inive 5= 3.4 - 333 Y2 4 14,469 €.3¢
Froxess eade b 1% 1.08 2.80
Slucoae e 3 102 X.00 3.0
ooyl klaad oode 3 103 F W 2.00
»BC code 3 X9 1.6¢ 2.9¢
wag ande 1 137 1.00 &0

é?::tmt ;A:’wmu&y: Gutermined Dy the cerirmce of pachological walues.
9t €1 Keterenoe valuk 18 6ot pathodogienl, the last value Auring the chaervacion perind sa pathologloal (xigk/1s
§; Reference valow ix pathologically kigh (lowl, the Last valus dartng the checrvaticn mooiey - bl
Drtnscy Drdew (pracein, glecone. oottt orhes &m“: e, e, e 8 3y Tvacien paricd is pachelogioally low fsghd .
1} norml (megative &c within norval saage}
3 dubicar ixlightly atewve porval rangef
3} abnorwal {clearly sbove nocval ravgel

Patkolugisal Talus at
Aoekve Laregx and PakSent ¥alue at End of
Treatrent Lateratory Test i Yppes Limdi Bunbey Eennline Fhans
tal H Tobi e 1i¥% - 399 i3 39,80 107,80
HasmitorTit L 3 6,38 - 9.8% X3 . 3¢ L85
L 3.6« 6.2 213 a.9% 358
wao XLOER/{S 2.8 - X1.2 105 1038 1t.48
5T Uk T = € 308 16.0% 2108
R 1%.0% 22.50
324 18,08 .00 -
Creacfnine NS 3%.¢ - 203 13Y n.0% .10
Uric acid L= 49 1”2 - 4L 13% $18.00 634,90
Protein ende 1 103 1.00 2.%%
11§ 1.9Q .00
Xekonen cate 31 #23 1.00 .98
Inpartant M alitys & sined by the of paehalegical waloam,

Coders 41 Refsrunce valoe £ non patholsgicel, the last value durisg che Spdrvation pericd is parhological Osighflowd.
$1 Bafeswncy «alve i» pathologically high (lowl, the lawt walus during the obssrvariss peried £ pathologically fow thighy.
Urinesy todes {precetn, glucans, oisult blood, ketones, ENC, W50, casts}
1t nagnal {negaciie ar within noemal rerge)
a3 Aubleun: (sLightly sbave sarmdl cange)
3} atworral {cleasly shove norwel ramgs)

(Reproduced from Sponsor, CAN-8, Display 20, pages 78 and 79)

Conclusions: Atenolol significantly decreased the insulin sensitivity index (p < 0.01) by
22% and the glucose disappearance rate (p < 0.05) by 11%, compared with nebivolol,
which did not significantly affect these parameters when compared to placebo. Atenolol
caused a significant 5-10% change in several of the lipid profile parameters while
nebivolol had no significant changes compared with placebo. There were no statistically
significant differences in the lipid profile between active treatments.

Both atenolol and nebivolol reduced mean sitting trough blood pressure (placebo 160/101
mm Hg, atenolol 147/91 mm Hg, and nebivolol 148/92 mm Hg) and mean daytime
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ambulatory blood pressure (p < 0.001). Both active treatments reduced heart rate, bui~
atenolol had a greater effect on heart rate than nebivolol (p <0.001).

Adverse events between atenolol (10 patients) and nebivolol (11 patients) were
comparable. Six patients receiving placebo reported adverse events. Overall, nebivolol
did not result in any treatment related changes in blood chemistry, haematology, or
urinalysis.

1.62 LMD No. 107425. Study ID N/A. (""A Study to Assess the Effects of
Nebivolol on Sedation and Psychomotor Performance') (Reviewer:
Karen A. Hicks, M.D.)

Objective: To examine the sedative effects of nebivolol 2.5 mg and 5 mg, propranolol 80
mg, and placebo.

Methods: This was a randomized, double-blind, placebo-controlled four-way cross-over
study in 17 healthy volunteers. Each volunteer participated in 4 study days, with a
minimum washout of two weeks between study days. Each study day consisted of a 24-
hour stay at the sleep laboratory preceded by a baseline night before each study day.
Subjects spent a total .of 4 days and 8 nights in the sleep laboratory. Subjects reported to
the sleep lab at 2100h for the baseline sleep night. Subjects were trained in all of the
psychomotor tests prior to study initiation. Patients underwent the Digit Symbol
Substitution Test (DSST), Critical Flicker Fusion Threshold (CFF T), Choice Reaction
Time, Broadbent Attention Test, Visual Analogue Scales (VAS), Bakan Vigilance Test,
Letter Search Test, Spielberger's State Anxiety Test, Thayer's Activation-DeActivation
Check List, Multiple Sleep Latency Test (MSLT), and Dream Questionnaire.

Results: A total of 16 patients began the study. One patient was withdrawn on Study
Day 1, but the reason was not specified by the investigator. This patient was replaced by
another patient. The mean age of the healthy volunteers was 27 years. Nine women and
five men participated in the study.

The Multiple Sleep Latency Test is the most direct test of sedation used in this study.
The MSLT measures the time it takes a subject to become sleepy in non-stimulating
conditions. Although diurnal variation was present, there was no major drug effect or
drug time interaction. Four hours after drug intake, however, propranolol seemed to
make subjects drowsy more quickly.

According to Eriksen and Eriksen (1974), "normally distracting stimuli impair
performance in choice reaction if they arrive within one degree from the stimulus but not
if they are further away." Nebivolol 5 mg showed faster reaction times in the "near"
condition, compared to placebo, in the Broadbent Attention Task (p <0.01). The results
of the BAT are shown in Table 118.



Table 118. Broadbent Attention
BROADBENT ATTENTION

Means (n=16) .
Near Far
XEBIVOLOL 7 .Smg 410.¢ 387.6
NEBIVOLOL Smg Hr;og,s 384.9
PROPRANCLOL 80mg 413,.}; 337.0
PLACEBO 426.0 388.2

(Reproduced from Sponsor, Table 5, page 18)
Nebivolol decreased performance on the Digit Symbol Substitution Task.

Safety: No safety results (blood pressure, heart rate, ECG monitoring, adverse events)
were presented in this report.

Conclusions: There were no major sedative effects noted. Nebivolol favorably affected
spatial attention, compared to propranolol.

1.63 LMD No. 107425. Study ID GBR-14. (A Study of the Possible
Pharmacokinetic and Psychomotor Interactions of Alcohol and
Nebivolol in Healthy Volunteers. Clinical Research Report NEB-GBR-
14. March 1994") (Trial Period: January 1, 1990 — June 30, 1990)
(Reviewer: Karen A. Hicks, M.D.)

Objective: To determine the possible psychomotor and pharmacokinetic interactions of
nebivolol 5 mg and alcohol (proposed dose 0.7 g/kg, actual dose 0.23 g/kg) given orally.

Methods: This was a randomized, double-blind, placebo-controlled, 4-way cross-over
study in 16 healthy male and female patients, ages 18 to 45 years. Nebivolol 5 mg or its
matching placebo, and alcohol or matching placebo were administered according to a
pre-determined randomization scheme on each of four study days. The study days were
each separated by one week. After abstaining from alcohol for 24 hours, subjects
reported to the study center at 2100 hours on the first night of the study period.
Electrodes for sleep measurements were attached and overnight recordings made. The
following morning, subjects underwent indwelling catheter placement into a forearm vein
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for blood sampling. Subjects underwent multiple Sleep Latency Tests and other ~
Performance Tests pre-dose and 2, 4, 6, 8, and 24 hours post-dose on each study day.
Performance Tests included Multiple Sleep Latency Test (MSLT), Digit Symbol
Substitution Test (DSST), Critical Flicker Fusion Threshold (CFF), Choice Reaction
Time (CRT), Broadbent Attention Test, Visual Analogue Scales (VAS), Bakan Vigilance
Test, Spielberger's State Anxiety Test, and Thayer's Activation-Deactivation Checklist.
Subjects provided blood samples pre-dose and up to 24 hours post dose (0.5, 1, 1.5, 2,
2.5,3,3.5,4,6, 8, 12, and 24 hours) for plasma concentrations of d-nebivolol plus
hydroxylated metabolites, l-nebivolol plus hydroxylated metabolites, hematology, and
chemistry. Investigators recorded vital signs and adverse events.

The randomization scheme is described in Table 119 below:
Table 119. Randomization Scheme (GBR-14)

An oral 5 mg tablet of nebivolol followed by placebo to match alcohol
An oral 5 mg tablet of nebivolol followed by alcohol
Placebo to match the nebivolol 5 mg tablet followed by placebo to match alcohol

Placebo to match the nebivolol 5 mg tablet followed by alcohol
(Reproduced from Sponsor, GBR-14, page 12) :

Subjects received nebivolol or its matching placebo first, followed 60 minutes later by
alcohol or its matching placebo. Investigators recorded overnight sleep measurements
the night prior to and night following dosing.

Investigators performed the following assessments:
Table 120. Assessments (GBR-14)

Assessments vi V2 V3 V4
Medical Examination
Ovemight sleep measurements
Psychomotor performance tests:
0246824 hr
Digit symbel substitution fest
Critical flicker fusion threshold
Choice reaction iime
Broadbent atiention test
Visual analogue scale
Balkan vigilance test
Spiciberger’s state anxiety test
Thayer's activation -deactivation checklist
Muitiple steep latency test 3
Blood pressure/Heart rate:
0.1,24.68,24hr 4
ECG: 0 + 24hr 7
Biood samples (Nebivolot & alcohol
levels)y: 0.0.5,1,1.5,2,2.5,3.3.5.4.6,8,12 24h¢
. Adverse Events
. Clinical laboratory paramciecs
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(Reproduced from Spons‘or, GBR-14, page 2)
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Results: Sixteen volunteers initially entered the study, but one volunteer discontinued the
study after attending only two study visits, because she did not want to undergo any
further blood sampling. Another volunteer replaced this subject. A total of 17 subjects,
therefore, participated in the study, including 9 females and 8 males with a mean age of
27.3 years.

Muitiple Sleep Latency Time (MSLT)

No treatment effects were observed, although ANOVA found a statistically significant
period effect (p < 0.001). According to the sponsor, "the latency time measured pre-dose
(at baseline) was longer than that measured at 2,4, 6, 8, or 24 hours post-dose. At 24
hours, the latency time was longer than that at 2, 4, 6, or 8 hours, and MSLTs measured
at 2 and 8 hours were longer than those at either 4 or 6 hours."

Table 121. Summary Statistics - Muitiple Sleep Latency Tests (GBR-14)

N Mean | St.Des | Min | Max
Treatment Time . . N
NEB+ALC | Predrug | 16 1794 |97 733 | 5033
2 hours | 16 9.46 5.43 367 |20.33
4 hours | 16 6.69 4,75 1.67 | 17.67
Ghours {15 |67 2.72 300 |12.67
Shous |16 |10 les2  |1er |20
24 hours | 16 1377 T.14 3.00 20.33
NEB+PLAC | Pre-drug | 16 18.29 3.05 1L.67 | 2067
2 hours | 16 8.42 537 200 | 2033
4t hours | 16 7.73 5.95 133 |20.00
| 6 hours | 16 1000|616  |400 |2067
8 hours | 16 894 6.31 1.00 20.67
Mhous | 16 | 1421 6.21 400 |2033
PLAC+ALC | Pre-drug | 16 1673 |sst 433 {2100
Zhours | 16 9.10 6.10 200 | 21.00
4 tours | 16 7.65 5.79 233 | 21.00
Ghours |16 673 |59 L0 | 2067
8 hours | 16 10.65 6.39 333 |21.00
24 hours | 16 15.25 335 1.00 21.00
PLAC Pre-drug | 16 14.23 636 1233 |03
2 hours | 16 9.44 6.06 233|203
4 hours 16 6.9% 5.05 2.33 26.00
6 hours | 16 7.58 s6s | Le7 | 2033
& hours | 16 9.22 6.09 100 | 20.00
24 hours § 16 12.96 6.49 3.400 20.33
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(Reproduced form Sponsor, GBR-14, Table 4, page 37) -

Pharmacokinetic Results
Summary statistics for pharmacokinetic results from all subjects are shown in Table 122.

Table 122. Summary Statistics (GBR-14)

Nebivolgl Treatment Cra g Y AUC, AUC,, .

Mean 1 (SI)) Mean + (SD} Mean + (SD} Mean + S

ag/ml h ng il ng. himld
Unchanged NEB+ALC 1.53 (1.86) 2.1 (1.3) 9.71 (16.09) 21.034.3%)
d-nebivolol 6.47 (1.45) 3.4 0.9 40.5 (9.3) 59.0 {10.0)
l-nebivolol 11L.2 (4.4) 3.5 (0.9) 65.3 (24.6} 26.8 (25.1)
Unchanged NEB 1.49 (1.63) 2.2{L3) 10.2 (16.1) 20.5 33.3)
é*ncbivofol 6.09 (1.67) 3.5 (1.0) 38.5 (10.3) 56.0 {11.8)
Enebivolol 10.0 4.9 3.6 (1.) 380 21.2) 75.6 {19.6)

(Reproduced from Sponsor, GBR-14, page 24)

By ANOVA, plasma concentrations and pharmacokinetic parameters of unchanged
nebivolol on co-administration of alcohol were not significantly different from those after
intake of nebivolol alone.

Figure 93, Figure 94, and Figure 95 show the linear mean plasma concentration-time plot

after single oral intake of 5 mg nebivolol alone or in combination with 0.23 g/kg alcohol
in extensive and poor metabolizers.
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Figure 93. Linear Mean Plasma Concentration-Time Plot after Single Oral Intake of 5 mg Nebivolol
Alone or in Combination with 0.23 g/kg Alcohol in 14 Extensive Metabolizers (Upper Graph) and
Two Poor Metabolizers (Lower Graph) (GBR-14)

Figure 1: Linear mean plasma conceniration-time plot after single oral intake of 5 mg

nebivolol alone () or i combination with 0.23 g/kg alcohol ¢ given to foureen
extensive metabolisers (upper graph) and two poor metaboliser (lower graph}.
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(Reproduced from Sponsor, GBR-14, Figure 1, page 88)
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Figure 94. Linear Mean Plasma Concentration-Time Plot after Single Oral Intake of 5 mg Nebivolol
Alone or in Combination with 0.23 g/kg Alcohol Given to Fourteen Extensive Metabolizers (Upper
Graph) and Two Poor Metabolizers (Lower Graph) (GBR-14)

Figu:ge 2: Linear mean plasma concentration-time plot after single oral intake of 5 mg
nebrmia}_ alone {©) o in combination with 0.23 g/kg wleokiol () given to fourteen
extensive metabolisers {upper graph) and two poor metaboliser (lower graph).

169

"

-]

2 8-

[

[ -

E

g o

i<

3

» o

SE

-2

R =

* E

< 24

-

5 .

€

.‘U Q 4 4 1] E] H 1
0 4 8 12 16 20 24

Hours

d-nablvolol + hydroxylated metabolitaé,
ng/mi plasma

0 4 8 12 16 20 24
Hourg

(Reproduced from Sponsor, GBR-14, Figure 2, page 89)
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Figure 95. Linear Mean Plasma Concentration-Time Plot after Single Oral Intake of 5 mg Nebivolol
Alone or in Combination with 0.23 g/kg Alcohol Given to Fourteen Extensive Metabolizers (Upper
Graph) and Two Poor Metabolizers (Lower Graph)

Figar_e 3. Lintar mean p!asma congentation-tme plot-aiter single oral intake of 5 mg .
nebivolol alone () or i combination with 0.23 g/kg alcohol (s) given to fourteen
extensive metabolisers (upper graph) and twe poor metaboliser {lower graph).
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(Reproduced from Sponsor, GBR-14, Figure 3, page 90)

Figure 96 shows the mean level of alcohol versus time. For two patients receiving
nebivolol plus alcohol, positive readings were evident at 0.5 hours, even though alcohol
was not administered until 1.0 hours. ‘



Figure 96. Blood Levels of Alcohol Over Time (GBR-14) T
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{Reproduced from Sponsor, Figure 7, page 94)
Summary statistics for AUC are shown in Table 123.

Table 123. Alcohol Blood Levels (AUC) Statistical Analysis (GBR-14)

Treatment | n tnean St. Dev Minimum | Maximun | P
Nebivolot | 16 0.205 G.110 0.12 .59 0.552
Placebo 16 0.184 0.075 0.08 0.37 NS

(Reproduced from Sponsor, GBR—I4, Table 10, page 51)

Performance Tests

ANOVA for the Critical Flicker Fusion Test (Thinking Time) demonstrated the nebivolol
+ alcohol group had a slower response time than nebivolol + placebo (p = 0.006). A
significant period interaction (p < 0.001) was identified with the 4 and 6 hour response
times slower than the pre-dose, 2, and 24 hour times. For the total time, the nebivolol
and alcohol group had a slower response time than the alcohol and placebo group (p =

0.012). There were statistically significant period effects for movement time and total
time.

There were statistically significant period interactions in both the number of correct and
incorrect responses (p < 0.001) in the Digit Substitution Test.
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Thayer's activation-deactivation check list showed the following statistically significant
period effects:

e general activation (p = 0.004)
general deactivation (p <0.001)
active (p = 0.010)
sleepy (p <0.001)
energetic (p = 0.008)
calm (p =0.011)
tired (p = 0.040)

e at-rest (p = 0.035)

e drowsy (p=0.001)
lively (p = 0.006)

still (p <0.001)

wide awake (p = 0.009)
quiet (p = 0.004)
full-of-pep (p = 0.016)
e wakeful (p =0.007)

Vital Signs

For supine systolic blood pressure, there was a statistically significant treatment effect (p
= 0.012), standing systolic blood pressure (p = 0.011), and standing heart rate (p , 0.001).
In each case, the alcohol alone treatment group had higher readings than the nebivolol +
alcohol group or the nebivolol group alone, or both.

Significant period interactions were evident for supine diastolic blood pressure as well as
standing systolic and diastolic blood pressure and heart rate. "There were statistically
significant treatment by period interactions for supine systolic and diastolic blood
pressure and for all standing vital signs measurements."

Safety Results
A total of 27 adverse events were reported by 11/17 (65%) of the subjects. In eight cases,

subjects complained of headache. Other adverse events included lower back stiffness,
red pustular rash at the site of the prior electrodes, dizziness, stomach ache, visual
impairment od lasting for 2 weeks, diarrhea and stomach ache, and a sensation of
coolness, fatigue, and hunger 30 minutes after receiving study medication on Day 2.

Laboratory Analyses

Subject 7's ALT value increased from 18 IU/I to 124 TU/I during the study, but
decreased to 27 IU by the post-study visit. Otherwise, there were no clinically
significant abnormalities observed.

Conclusions: There were no statistically significant differences seen between treatments
for Multiple Sleep Latency Tests. For both MSLTs and other Performance Tests,
however, there were statistically significant period interactions which were inconsistent.
The co-administration of alcohol did not affect the pharmacokinetics of unchanged
nebivolol and d-nebivolol plus hydroxylated metabolites. The Cmax and AUCq.24; of |-
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nebivolol plus hydroxylated metabolites on co-administration of alcohol was 12% and’
15% higher, respectively, compared to that after intake of nebivolol, which was not
clinically relevant in this study. Nebivolol did not appear to affect the pharmacokinetics
of alcohol at a dose of 0.23 g/kg. -

1.64 LMD No. 106642. Study ID GBR-22. ("Effect of Nebivolol on Lung
Function in Normal Subjects: A Comparison with Atenolol and
Propranolol. Clinical Research Report NEB-GBR-22. December
1989'") (Trial Period: August 1988 — May 1989) (Reviewer: Karen A.
Hicks, M.D.)

Objective: To determine the effect of nebivolol on lung function in normal subjects.

Methods: This double blind, double dummy, randomized, latin square design crossover
trial evaluated the effect of atenolol, nebivolol, and propranolol on lung function.
Healthy male volunteers, ages 18 to 65, attended a pre-entry visit, a single-blind placebo
run-in visit, and 4 double-blind test sessions separated by at least 7 days. In the double-
blind test sessions, subjects were randomized to receive placebo, atenolol 100 mg,
nebivolol 5 mg, or propranolol 40 mg as a single dose per visit. The investigators
performed the assessments listed in Table 124.

Table 124. Assessments (GBR-22)

Flocedo | Tem §1] Tem Teat

AsSESITIeALS Pre-eatry
. sessn { ssnicn T | sension 3 | weavion 4
- Blood pressure X X X X X X
. Heast rate X X X X X X
. Treadmill sxescise test X X X X X X
. Borg Scare X X X X X X
. Symplom VAS X X X X X
- Spacific airvays resistagos X X X X X X
(SEAW]
. Thoetasic gas velume (TGV) X X X X X X
. Fored cxpisatory volume X X X X X X
(FEV)
- Fomed sxpisatory flow (FEFy X X X X X X
. Peok expisstary flow mate X . X X X X
(PEFR};
. BCG X
. Salbutamel dose response X X X X X
. Dxebriscquine metaboliser status X
. Adverse Events X X X X X
+ Clinical Iaboeatory paramsters X
Statistical methods Analysts of variance for 3 crosiover design study fotlowed
by a paired t-test.

(Reproduced from Sponsor, GBR-22, page 2)

Using a constant volume body plethysmograph, investigators measured airway resistance
(Raw) and thoracic gas volume (TGV) and from these values calculated specific airways
conductance (SGaw) using the following formula:



- -

SGaw = 1/Raw X 1/TGV

SGaw was determined pretreatment at time 0 and after sitting quietly for 15 minutes and
105 minutes post trial medication. Subjects then inhaled increasing doses of salbutamol
(12, 42, 132, 252, 732, and 1692 mcg), and specific airways conductance was measured
15 minutes following each inhalation.

Investigators examined the dose response of specific airways conductance to salbutamol
two hours following treatment. Other parameters of lung function were evaluated before
and after salbutamol. Blood pressure and heart rate were measured at rest and at exercise
post-dose.

The Borg score was recorded at 1, 2, 3, 4, 5, 6, and 8 minutes. The Borg score at 6 and 8
minutes corresponded to +1 and +3 minutes after stopping exercise respectively.

Results: Six male volunteers with a mean age of 32.2 years entered the study. All
volunteers were extensive metabolizers of CYP2D6. There were no adverse events
reported.

Lung Function Tests

The mean (SD) lung specific airways conductance (SGaw) before placebo was

2.4 (1.19) s'kPa™ in these healthy volunteers. Two hours (105 minutes) following
dosing with placebo, propranolol, nebivolol, or atenolol, there was no significant change
in resting specific airways conductance.

After placebo treatment, salbutamol inhalation increased lung specific airways
conductance to a peak of 3.72 s-1kPa-1 at 252 pg. Increasing the dose of salbutamol
beyond 252 pg did not improve lung specific airways conductance. As seen in , atenolol
100 mg and propranolol 40 mg produced a parallel shift of the dose-response curves to
the right in a significant fashion (p < 0.001). Nebivolol shifted the curve only slightly to
the right.
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Figure 97. Dose Response Curves of SGaw (GBR-22)
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(Reproduced from Sponsor, GBR-22, Figure 1, page 14)

For each treatment, the dose of salbutamol which produced a 35% increase in airway
conductance was calculated and derived from the dose response curve. Atenolol and
propranolol significantly affected specific airways conductance, compared with placebo
(p <0.001 ANOVA), as seen in Figure 98. Nebivolol did not significantly affect specific
airways conductance. Overall, nebivolol and atenolol had significantly less effect on
specific airways conductance, compared with propranolol.
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Figure 98. Effect of Nebivolol on Specific Airways Conductance (n = 6) -
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(Reproduced from Sponsor, GBR-22, Figure 2, page 15)

Nebivolol, propranolol, and atenolol decreased FEV,. FEV, improved after salbutamol
in subjects treated with nebivolol and atenolol, but not propranolol, as seen in Figure 99.
The post salbutamol FEV1 was significantly lower on propranolol (p = 0.004).

Peak expiratory flow rate was increased by salbutamol (p = 0.001), and there was a
significant influence of the order of treatment (p = 0.032). Propranolol and atenolol

slightly decreased PEFR in a nonsignificant fashion. Nebivolol had no significant effect
on PEFR and the response to salbutamol was normal.

Propranolol significantly reduced FEF7s.350, (p = 0.02), and this effect could not be
overcome by salbutamol.
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Figure 99. Forced Expiratory Volume in 1 Second (Baseline, Post-Treétment,-and After Salbutamol)
(GBR-22)
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(Reproduced from Sponsor, GBR-22, Figure 3, page 16)

Heart Rate

Two hours after treatment, nebivolol produced a net reduction of 4 bpm in resting heart
rate which was nonsignificant. Atenolol and propranolol significantly reduced resting
heart rate with net mean changes of 13 bpm and 10 bpm, respectively. After salbutamol,
atenolol and propranolol also significantly reduced heart rate.

During exercise, treatment significantly reduced exercise heart rate (p < 0.001) with a
trend for a period effect (p = 0.061). The greatest increase in heart rate was found on the
first visit. Heart rates at subsequent visits were comparable, which could reflect a
training effect. Atenolol and propranolol significantly reduced exercise heart rate more

than nebivolol. Nebivolol 5 mg, atenolol 100 mg, and propranolol 40 mg decreased
exercise heart rate by 8.2%, 22.9%, and 31.7%.

Atenolol increased fatigue, as measured by the Borg score, by a median of 5.75 units,
which was greater than the other treatments but not significantly different.
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Blood Pressure
Atenolol significantly reduced resting diastolic blood pressure (p = 0.011). At 4 hours
post treatment, atenolol decreased blood pressure from baseline by a mean of 10/7 mm
Hg, compared with nebivolol 3/5 mm Hg and propranolol 10 mm Hg systolic. Placebo
increased blood pressure by 11/3.4 mm Hg. There was a significant period effect seen in
the change in diastolic blood pressure (p = 0.05) with the largest effect seen at the fourth
clinic visit.

At 1 minute post-exercise, propranolol significantly reduced the exercise —induced
increase in diastolic blood pressure (p = 0.033).

Sponsor's Conclusions: Atenolol 100 mg and propranolol 40 mg produced a parallel shift
of the dose-response curve to salbutamol to the right. Nebivolol had a significantly less
deleterious effect on specific airways conductance, compared with propranolol. In
general, propranolol decreased FEV, PEFR, and FEF;s.s5%, and these effects were not
reversed by salbutamol. Nebivolol did not significantly affect FEV;, PEFR, and FEF;s.
8s% and had a normal response to salbutamol. Atenolol and propranolol decreased heart
rate to a greater extent than nebivolol at rest and post exercise..

€

1.65 LMD No. 92579. Study ID ITA-2. ("Open Trial with Nebivolol 5 mg
Once Daily in Hypertension with Renal Artery Stenosis. Clinical
Research Report NEB-ITA-2. March 1993") (Trial Dates: January 4,
1991 — May 28, 1991) (Reviewer: Karen A. Hicks, M.D.)

Objective: To determine the antihypertensive efficacy and safety of 4 weeks of daily
nebivolol 5 mg on patients with renovascular hypertension.

Methods: 10 hypertensive patients, ages > 18 and < 70 years, with unilateral or bilateral
renal artery stenosis/occlusion or fibromuscular hyperplasia as diagnosed by renal
arteriography were enrolled in a single-centre, open, 4-week study. The study had three
periods including wash-out, run-in, and treatment. After 2 weeks of wash-out and 1 week
of single-blind placebo run-in, patients received 4 weeks of nebivolol 5 mg daily. All
other antihypertensives were prohibited, as well as tricyclic antidepressants, MAO
inhibitors, salt-retaining medications, corticosteroids and non-steroidal anti-inflammatory
drugs. Study assessments are described in Table 125.
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Table 125. Assessments (NEB-ITA-2) -

Aszsassmanis Start | End wash-out Endronin | Treaiment | Treatmant
Weok 2 Woek 4

- blood pressura; < Yrough x x
+ peak

- hear rate 2 X
- body waight X £
- ECG X
- renal funclion .
- plasma ranin activity
- sarum ddosterone
- urnary aldosterone
- yrinary K, Na®
- plasma sample
- advetse ovents X
- chinical laboratory pasameters %

(Reproduced from Sponsor, NEB—ITA-Z, pﬁige 11)
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Control visits occurred before and after the wash-out period, after the placebo run-in, and
after 2 and 4 weeks of open treatment.

The Trial was performed according to the Declaration of Helsinki.

Blood pressure was measured in the supine position (after at least 5 minutes) and after 2
minutes' standing. Investigators performed these measurements at "trough drug level (i.e.
immediately before intake of placebo in the run-in period, or before nebivolol dosing in
the treatment period). At baseline (placebo) and after 2 and 4 weeks of treatment, blood
pressure and heart rate were also measured at peak drug level (i.e. 2 hours after drug
intake).

Investigators measured urinary sodium, potassium, aldosterone, plasma renin activity
(PRA), and serum aldosterone (SA) at baseline and after 2 and 4 weeks of treatment.
Blood samples for PRA were obtained between 8 and 9:30 a.m. after patients had been
supine for 30 minutes. After incubating the PRA sample in the presence of
angiotensinase and converting enzyme inhibitors, the amount of angiotensin I produced
was determined by radioimmunoassay. Investigators also measured plasma
concentrations of d-nebivolol plus hydroxylated metabolites and /-nebivolol plus
hydroxylated metabolites.

Results: A total of 10 patients participated in the trial (7 females, 3 males, median age 54
years). Three patients had bilateral renal artery stenosis, 7 patients had unilateral or
bilateral renal arteriosclerosis, and 3 patients had renal unilateral or bilateral
fibromuscular hyperplasia. All patients had a baseline serum creatinine < 1.5 mg/dl.

Five patients took antianginal medication, and one patient took an antiplatelet
aggregation agent. Six patients had concomitant diseases including peripheral vascular
disease, eosinophilia, arthropathy, dyslipidemia, diverticulosis (colon), and rheumatoid
arthritis.

Blood Pressure .

At 2 and 4 weeks, nebivolol significantly reduced DBP at trough level in the supine
position, as shown in Table 126. At 2 weeks, nebivolol significantly reduced supine and
standing DBP at peak. Nebivolol did not significantly affect SBP.
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Table 126. Efficacy Results: Blood Pressure (ITA-2)

supineg
Mean 0BP, mmkg
baseline 107.8
treatment week 2 101.8"
week 4 100.4"
Mean SBP. mmHg
baseline 168.4
freatment week 2 163.4
week 4 168.7

trough

OpL0t;tp<005 T ps a0t
DBP was signiticantly decreased alter 2 and 4 weeks, at trough level, in supine position, and
after 2 waeks at peak level, in supine and standing positions (Displays 4, 5).
SBP did not significantly change irom baseline values {Displays 6, 7).

Ftmmnenn w1 s sone s

Asterisks refer 1o changes from baseline. Lavels of stalistical significance:

(Reproduced from Sponsor, ITA-2, page 16).

peak
standing supine standing
110.9 1050 107.8
108.2 85.3™ 88.6"
104.6 g7.6 102.4
166.0 160.6 157.2
163.4 154.6 156.2
168.3 161.6 1681.0

In 3 patients, nebivolol normalized supine DBP at trough (< 90 mm Hg).

Other efficacy results are displayed in Table 127.
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Table 127. Efficacy Results (ITA-2)

Clinical findings Basafing (n = 10) Wookdfn=10)
Primary parameter {mear values)

« diastolic blood pressure, suping, trough, mmbg 107.8 100.4°
Secondary parameters (mean valuss) supine standing slpine standing
Blood pressure

« diastalic blood pressurs, trough, mmHg 1100 104.6
+  diastolic blood pressure, peak, mmHg 105.6. 107.8 87.8 102.4
> sysiolic bload pressure, rough, mmbg 168.4 166.0 168.7 168.3
*  sysftolic blood pressure, peak, mmig 160.6 157.2 161.6 181.0
Heart rate

. traugh, bpm 70.4 76.4 §4.0° 68.0°
«  peak, bpm 69.8 764 63.0° 66.0"*
Biood hormonss

~ plasma renin activity, ng/mi’h 6.9 0.6"

*  serum aldostercnae, pgfmi 169.5 (n=8} 126.8
Urinary hormonaes

«  utinary aidosterons, pmold 9.0 {(n=4) 11.3 {n=8)

+  ufinary potassium, mEq/24h 57.3 7.9

»  urinary sodium, miEg/i24h 167.3 164.6

Renal function (n=0) v

« effective ranal plasema llow, mbimin 607.8 556.70

+  eana plasma flow, miimin B21.4 787.40

« glomarutar fiftration rate, mPmin 138.3 133.6

«  flitration fraction, ml/min 0.2 0.2

»  anal blood flow, mifmin Mi2.4 1290.8

- ronal vaseular resistance, dyn.s.cmS 6698.3 70028

Astarisks refar to diffarences with basaling,

Lavels of significance: 0 p < 0.1; * p £ 0.05; **p <0.01, ***p <0.001

(Reproduced from Sponsor, ITA-2, page 7

The mean and median trough to peak ratios for supine an

1.0.

Blood Hormonal Factors

-

d standing DBP at week 4 was

At 4 weeks, nebivolol significantly decreased plasma renin activity (p = 0.014) (median:
from 0.9 ng.m!" k™" at baseline to 0.4 ng.ml'l.h“), as shown in Table 128.

Table 128. Blood Hormonal Factors (ITA-2)

Intcagroup changes
p-vakies
Time N mear: i :
{SEM) (v maxy
Overali change Bas;i:tﬂ‘:; e
{Friedman test} (Wilcoxon test}
Plagma wain activity, ng st 7Y+ Baseline 14 0.8 . 8.4 : ;
. : 16.22; : 023 i
: Treatmerd - R H 0.813 :
Waek 2 . 19 06 : 0.2 : 0033 :
i : 10,183 : 10:21

[ Week & . i1 0.6 04 ! 414

014 10y H
i Serum aldosterone, pg/mk Basaling 8 169.5 17285

13073 {48:309}
Trealimerd 0.670 ;
Waek 2 10 148.6 164.5 i
{1596} 179:2234
Week 4 10 1268 1125
H : (22,713 £49.226)
: - ]

(Reproduced from Sponsor, ITA-2, Display 9, page 30)
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In all patients except one, PRA decreased, as seen in Figure 100. Median serum ~
aldosterone nonsignificantly decreased from 172.5 pg/ml at baseline to 112.5 pg/ml after
4 weeks' treatment.

Figure 100. Plasma Renin Activity and Serum Aldosterone at 2 and 4 Weeks of Treatment
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The fine divides values in increasas (above the I;r;a; ;;;;;aam fram basefine {balow}.
(Reproduced from Sponsor, ITA-2, Display 10, page 31)

Plasma Concentrations of the Separate Enantiomers and Their Hydroxylated Metabolites
Plasma concentrations at 50 minutes to 2 hours and 20 minutes post nebivolol are shown
in Table 129 below.

Table 129. Plasma Concentration of Nebivolol (ITA-2)

Flasma congentration of nebivelol . |
Concsritration at 50 min to 2h 20min post dosing:

« dnabivolol + bydroxylated metabolites, ngémi 22016 15.9
-__nebivolel + hydroxylated metabolits, ngfmil L 27510318

(Reproduced from Spensor, ITA-2, page 7)

Heart Rate
Heart rate significantly decreased throughout the course of the study, as seen in Table
130 and Figure 101.
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Table 130. Heart Rate (ITA-2)

HA: rough, tpm

MR peal, bpat

=10 Intragroup charges (=10} freragroop changes
. pvaiies pvalues
Time N median mgan median ]
{SEM) {minmax) [SEM) {rénmax]
seding v time H i Baseline vstime
Oveeal change B specified g Overal change specied
iFriedmantestt | amingxon tesly i {Friedman testy I (Wikcoxontess |
Supine : Wash-out ! .
Stast 70.8 - e : :
{14% {60;781 X :
Wesk 2 ?1.0 70.0 ! :
(161 184:85; ! : :
Basating 70.4 720 £9.8 72,8
{1.83) (62:89) {1.75} {80:76}
Treatment 8.7 0.003
Week 2 65.8 840 9.612 81.2 60.0 9.004
{1.65) {60,756} {1.55) 156:72}
Week 4 64.0 80.0 0.039 63.0 60.0 0.027
{2.29) 58;89) (2,18} {56:80)
Standing! Wash om
Stant 76.4 8.0
{1.83) {6484)
Woek 2 78.4 78.0
{1.73) {#0:88)
Basetine 78.4 77.0 76.4 80.0
(151} (70;84) {2023 (6484)
Treatment 4.913 0.007
Week 2 69.8 68.0 0.017 68.0 66.0 0.020
{2.01} 62.84) (2.67; {60:88}
Week 4 8.0 66.0 0.014 66.0 64.0 0.004
2.53) {60;84) (231 (60:84) 184

(Reproduced from Sponsor, ITA-2, Display 19, page 40)

Figure 101. Graphical Presentation of Heart Rate (HR) (ITA-2)
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(Reproduced from Sponsor, ITA-2, Display 20, page 41)

ECG
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Two patients had an abnormal ECG at baseline which was unchanged at the end of the
study. One patient had a first degree AV block, and another patient had an incomplete
left bundle branch block and a right bundle branch block. One patient started with a
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normal ECG but ended the study with an ECG read as "myocardial ischemia." The exact
tracing was not in the report for review. '

Adverse Events -

One patient had polymenorrhoea which began during the run-in week and continued
through the treatment period. Investigators suspected a hysteromyoma as the etiology of
the polymenorrhoea. There were no significant changes in chemistry or hematology
parameters.

Table 131. Safety Results (ITA-2)

Safety i

Bady weight " no charga
Elactiocardiogram:
< notmal of basefnefabeormat & end t {myocardial ischasmia}

Adveisa dvent {AE):

- palymenaithoes {Guing un-in and treat
pord)

Total No- of patients assessed

No. of patients with ane or mare AS

o, of drop-outs because of AE

Haematology-biachemisiry urinatysis
(Reproduced from Sponsor, ITA-2, page 7)

Conclusions: Supine DBP at trough was significantly decreased after 4 weeks of therapy
with nebivolol 5 mg daily. This antihypertensive effect was evident at 2 weeks of
treatment. Decrease of DBP at peak was only significant at week 2. SBP was essentially
unchanged. Nebivolol reduced plasma renin levels, and renal function was preserved in
the participating patients. Nebivolol significantly decreased heart rate at 2 and 4 weeks.
There was no effect on body weight, chemistry, or ECG intervals. There were no adverse
events, although an ECG at the end of study in one patient was apparently interpreted as
"myocardial ischemia." There were no patient drop-outs.

1.66 LMD No. 49643. Study ID 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') (Reviewer: Karen A. Hicks, M.D.)

Objectives: To determine the effects of topical R 67 555, a selective beta-1-blocker with
vasodilating properties, and of 0.25% timolol eye drops on intraocular pressure (I0OP),
blood pressure, and heart rate at rest.

Methods: This was a randomized double-blind cross-over study in 6 healthy male
volunteers with a median age of 29 years. Subjects received one eye drop of either a
0.1% - - solution of R 67 555 (nebivolol), 2 0.25% —
——_:solution of R 67 555 (nebivolol), or a 0.25% solution of timolol
maleate (Timoptol®) in three sessions, separated by a 48-hour interval. Investigators
randomly selected one eye for treatment, and the other eye served as a control.
Intraocular pressures were measured "in the upright position with a Goldmann
applanation tonometer, mounted on a slitlamp biomicroscope before treatment and after
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1,2,3,4,5, and 6 hours." Up to three intraocular pressure measurements were obtained
from the treated eye.

Blood pressure and heart rate were measured with an-electronic sphygmomanometer and
manually by pulse counting, prior to the determination of intraocular pressure

Results
At 3 hours following administration of 0.25% solution of R 67 555, there was a 2.5 mm
Hg reduction which was not statistically significant, as shown in Figure 102.

Figure 102. Change in Intraocular Pressure in Healthy Volunteers with R67555 0.25% Eye Drops
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(Reproduced from Sponsor, Figure 2, page 8)

On the other hand, 0.25% timolol eye drops lowered the intraocular pressure by 3.5 mm
Hg after one hour, 4 mm Hg after two hours, and 4.5 mm Hg after three and four hours.
All reductions, except the one at two hours, were statistically significant (Wilcoxon test,
p=0.03).
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Figure 103. Change in Intraocular Pressure in Healthy Volunteers with Timolol 0.25% Ey¢ Drops

AIOP in healthy volunteers
mmHg timolol 0.25% eye drops
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(Reproduced from Sponsor, Figure 3, page 9)

The sponsor notes that possible systemic absorption of the drug may underestimate the
actual reduction of intraocular pressure.

Compared with 0.1% R 67 555, 0.25% R 67 555 lowered the intraocular pressure 2 mm
Hg after 2 hours and 0.25% timolol lowered intraocular pressure 5 mm Hg after one hour.
There was no statistical significance between these values.
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Figure 104. Effects of .25% R67555 and .25% Timolol as compared with .1% R67555 -

Effects of .25% R67555 and .25% timolol
mmHg as compared-with .1% R67555

3 "-r - ey T
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25% R67555
hours

median + extremes Fis. 4
(Reproduced from Sponsor, Figure 4, page 10)

Blood Pressure

At 6 hours, median diastolic blood pressure decreased significantly from 78 to 60 mm Hg
following treatment with R 67 555 0.1% (Wilcoxon versus baseline, p <0.05). The
higher dose of R 67 555 and Timolol, however, did not significantly alter median
diastolic blood pressure. Median systolic blood pressure did not change significantly
with any of the treatments, as shown in Figure 105.
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Figure 105. SBP and DBP in Healthy Volunteers after R67555 and Timolol Eye Drops

SBP and DBP in healthy volunteers after
mmHg R67555 and timolol eye drops
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(Reproduced from Sponsor, Figure 5, page 11)

Heart Rate

Timolol significantly decreased heart rate both 2 and 3 hours following dosing. There
was no statistically significant change in heart rate with 0.1% R 67 555. With the 25%
solution, however, there was a statistically significant decrease in heart rate (p < 0.05),
with a minimum of 61 bpm at 4 hours post dosing. The investigators question the
statistical significance of this finding, as there was an abnormally high median heart rate
of 78 bpm at st