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It was another twelve years before this theory was
confirmed by the work of Black whose Sp'ECia! interest

—— ._1'4.:_1 me fer oo nna S ab e e A d
smooth muscle relaxation and decreased blood pressure
produced by isoprenaline, might be the key to the
development of more therapentically usefu} drugs.2

‘The result of further research was the synthesis, in
1960, of pronethalol which inhibited the effects of
sympathomimetic amnes and sympathetic nervous
stimulation on the heart.+3 Propranolol followed in 1962
and chnical studies showed it to be effective initially in
the treatment of angina During the late 1960s Lands and
co-workers® further suggested that beta-receptors could

Femmrismnd e g S et s s sbe 6 _pecentor

Since the introduction of Tenormin’ into clinical
practice in 1976, it has firmly established itself as the
world’s most widely-prescribed, cardioselective beta-

. miln

Rlankar and hae Alandy Anmnnctind e e &

The aim of this book 1s to comprehensively review the
pharmacological properties of “Tenormin’ {the
lqur}anbce of card‘losel.ecm.zitx hydrophilicity and lack
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Clinical relevance
of cardioselectivity

Ever since Lands in 1967 proposed the existence of two
types of beta-receptor with beta,-receptors occurring
predominantly in the heart and beta,-receptors
predominantly in the periphery, it has been theoretically
desirable for a beta-blocker to possess the property of
cardioselectivity This s defined as the ability to block
preferentially the cardiac beta-receptors at doses
which leave the peripheral betarr.

unaffected. The distribution of some of the main

beta,- and beta,-receptors is shown below (Figure 1}.

Abeta-blocking agent which is non-selective might be
expected to conferall the benefits of beta,-blockade but

ﬁypoglycaerma L}

Although the property of cardioselectivity is relative
rather than absolute, ‘Tenormxn is one of the most

conduction ime Reducad

contractiity

.

beta-blockers yet to become availabl
for chnical use
rﬁgure 1. R w\

Drstnbution of some of the major {

Breceplors in heart, lungs and { i

penpheral vessels and effects of % \

blockade [] of these receptors N\ i

Slowng of heart rate and o R

Broncho-

Profongaton of
hypoghycaemia




Volunteer studies

This has been demonstrated in a quantitative model in
P it S A O
1

obstruction and will He described béiuw. Théy 'h‘ave also
been reviewed by Cruickshank !

Cardioselective ‘Tenormin’ has
little effect on lung function

The bronchus represents a clinically relevant
W e Tamua 111w

;ﬁeasuring the dose of an inhaled beta-stimulant required
to produce 50% of maximal bronchodilator response
during treatment with one of several beta-blockers

Studies from this group? have shown that the dose of
salbutamol required for a 50% increase in airways
conductance, relative to baseline, was 41 times greater
after 80mg propranolol than after 50mg ‘Tenormin’
(Figure 2) These two doses produced equivalent beta,- -
blockade

Using the same model, Harnson and Tattersfield* have
compared ‘Tenormun’ with another selective agent,
1 el

t dnen o parrrac wpora

exerted the same degree oL Dewl-ulucuue. nowevel,
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Dose of salbutamol for 50% Increase in
arways conductance refative to baseline
8

Figure 2. )
Companson of propranolol, acebustolo! and *Tenormin'
on arways function in volunteers?

85-blockade 2 hours post-dosing

136

[

baselne

“Tenormm’ acebutolol propranoiot
50mg 8omg

Acute studies in
asthmatics

“On 1.bl, q

The relevance of these studies depends on the

Although this assumption 15 difficult to prove, the
investigators point out that, “ .. climical studies of oral
beta-ad D ists in pati with asthma
are in good general agreement with our findings™s

‘The implications of cardioselectivity for the asthmatic
have been illustrated by Benson et al 7 They showed that



These patients (termed “responders”) reacted badly to
non-selective beta-blockers whether or not intrinsic
sympathomimetic activity (ISA) was present

(eg pindolol) In a randomised, crossover comparison of
propranolol, pindolol, acebutolo! and ‘Tenormin’ in 12
patients with asthma,” bronchoconstriction in the five
“responding” patients was greatest following
propranolol and least following ‘Tenormin;, the only drug
which did not duffer significantly from placebo.

\

Dose of salbutamol for 50% ncrease in
arways conductance (1g)

Figure 3.

Comparison ot “Tenormin' {100mg) and metoprolol
(200mg) on airways function in volunteers 2 hours
after dosing*®

700 T
Ba-blockade 2
600 - .
500

400 -

hours post-dosing

control “Tenorrmin® metoprolol

100mg 200mg J

Even more important is the fact that only the
AT G S

“Tomnrmin? and acehirtnlnl

These results were confirmed in a similar ,studty“’ mten
asthmatic patients, companng anl’)l'f_f}lr!’._\'ﬂe, gfgulol,

ISIgniﬁcanLly from placebo (Figure 4). Furntnertiure,

R



“Tenormin’ was the only drug not to cause wheezmg and
£
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studies in patients with airways obstruction by several

other workers 1120

-

Figure 4,

Etfects of g-blocker and isoprenaliine on FEV; in 10
“responding” (labile} asthmatic patients'®

-

Bronchoconstnchon  Bronchodiation >

% thangsinFEV,
—60 -50 ~40 -0 -20 -10 -0 +10
[ 2hours post-drug :::] placebo
] isoprenaline 2va hours post-drug ::EZZ] Tenonmin' 100mg
F—‘—L_ 100mg
[% acebutolol 300mg |
| e— 100mg |
AR xprenciol 100mg
d:d tmolol 10mg.
e

Cardioselective

Non-selective

j

J
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Figure 5,

Inhaleq isoprenaling dos&respcnse curves in tan
asthmatie hypenensivesz’
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’l‘able 1L Companson of’renonmn and meloprolol given

on resp y in *hypertensives??
Total no. of Totalno of % time
asthmaticattacks  asthma-freedays  withv. severe,
(n=13) (n=13) severe or moderate
metoprolol wheeze (n=12)

“Tenormin’ 244 219 50

metoprolol 298 199 74

placebo 272 217 60

Statistically MvP NS NS NS

significant MVI  p<005 p<005 p<005

TvP NS NS NS

T="‘Tenormin’ M =metoprolol P=placebo NS = non-significant

Conclusion o o R e et

since card:oselectzwty 15 dose-related and abeta e
should be lable for use if ind)

Cardioselective ‘Tenormin’ and
delay of recovery from hypoglycaemia

Dnabetic patients show a high prevalence of
. AL LS ST

Py

reflext dunng.._y--.'p , *The pro;
of cardi y has a marked infl onfhespeeny
potential comphcauons




Duration of Bramoestm e e
hypoglycaemia ‘

agents.

f Figure 6. \

Etfect of “Tenormin’ and propranolol on insufin-induced
hypoglycaemia in normal subjects2é
45 - PR - -
40 A placebo B .
© ‘Tenormin’ 100mg daily
g m propranolol 160mg daily
< 35 L
3
E
E
& 30 -
8
2
é‘ 25
o
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=
15
10 o o o % 120

k Mntes )

Signs and symptoms of  Acute hypoglycaemia results in the release of several
hypoglycaemia hormones including catecholamines in an effort to

~ mntanlalaming fndinnd coen ~F




15 préserved and this constitutes an important advantage
of a selective agent such as ‘Tenormin’ in diabetics.
iy

G Aenm b A127

/ Figure 7. \

Comparison of effects of ‘Tenonmin' and propranolo!
on diastolic blood pressure during hypoglycaemia??
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@———0 ‘Tenormin’
) ELEL IS A propranolot
-30 -0 0 15 30 >45 €0 20 120 150 180 .

K Minutes /

Conclusion When compared with le beta-blockers, 1t
would appear that a cardioselective beta-blocker such
as ‘Tenormun’ 1s less likely to delay the recovery from
hypoglycaemia and may also be less likely to block the
warming signs, eg tremor The lack of diastolic pressor

13



Cigarette smoking

Smoking and coffee
drinking

[N RVEINPIIIUINE OV SR -

Cardioselective ‘Tenormin’ in

beta,-vasodilatory-mediated

stress situations

Stress situations which increase adrenaline secretion,

L

The cardiovascular responses to smoking during acute
.t S o AT RIS, R T

~d mmnnpeimae nmd

stu&y.’f lfroéra—r‘x.olul,'put n?t ’l‘enognin‘, ca'used a

the’ : tof p ts who are habitual
smokers,”? (see Footnote, page 16).

In an evaluation of chronic oral drug administration
(at least four weeks' treatment with propx:ar}c.)[&l 160mg

r than the non-selective
N

e 8 e

{p<0.0003) with Tenormir
"

;\buut 15 minutes) and ;o the mitial elect became
diluted when the longer time period was considered

cte —alentbntsdoan meantar and [AnoAr enictainad

{higure v).



/ Figure 8. \

Haemodynamic changes in 7 habitual smokers
following intravenous doses of ‘Tenormin’ and

propranolof3s
Systolic -
blood
pressure 10 N
{mmHg) s p<005
Diastolic p<005
blood

pressure 15
(mmHg)

Foream 10

blood flow
(mi100gmin) 05
p<002 I
T L
-05
-10 T
controt propranclol  “Tenormin® /

T A e

Torthormara 4Botn cnlantinn blaakadas Gl wioy -1 4

Other recent studiess,39 have also confirmed the

of cardic drugs such as
“Tenormin’ n hypenenswes who smoke

15



/ Figure 9, \\

Mean chgnge !n blood pressure from placebo values
{orange juice) in 8 hypertensive habitual smokers
5-120 minutes after coffee plus smoking3?

14 - - -
S=Systol
12 UL
D=Diastolic
10 - =
Increase
wBP 8 .
(mmHg)
& - R
fve——ry
4 .
2 (
o [ D S o | s _|-D s D ]
untreated propranotol oxprenolol ‘Tenom’
Conclusion P ¥ S RSP

Low-dose cardioselective “Tenormin’

and exercise capacity
(T..._A,__.'__v mmmcmmn Fana Bloalbr than nnn colostisn baén
patients

D1 e Al o TR < e
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Work from Sweden? has shown that long-distance
runners have a predominance of slow twitch muscle
fibres whereas sprinters have a predominance of fast
twitch fibres. In the slow twﬂch f bre melabolxc

[
A bﬂaz—cumponem seerns hkely in thns pmcess and
fmAandib, -

)

Relatve reduction i heart rate and jogging
performance (%}

Figure 10. \

The effects of short-term non-selective and 84-selective
blockade on jogging in healthy young men+¢

30 .- - . e

Effect of acute p-blockade ——— -

heartrate
-

20 e
7/

e Terommin’

—m = propranciol

0 AT [ T ) RN
Oratdosages (mg) j

Nthor imactimatoee b




( Flgure 9,

Mean change in blood pressure from placebo values
{orange juice} in 8 hypertensive habitual smokers
§-120 minutes after cotfee plus Smoking3?

14 P ..
toli
2 . §=Systol K:. )
D=Drastohc
10 - .
increase
inBP 8 -
{mmHg) .
[}
4
2
S D D
0 s Lo S S D
untreated propranciol “Tenormin’
Conclusion Qe

Low-dose cardioselective “Tenormin’
and exercise capacity

s .. [ R R R AR PPON PO I

patien—ts. .

* S tudies camed out by the same workers (ref.352) suggest
lhl;:,:ﬁ:{d‘n;[:;;:e {xtwecn propranolof and ‘Tenormin’, seen acutely,
may diminish with chronic beta-blockade treatment.

16



Lipoproteins

Summary:
‘Tenormin’ —the
advantages of
cardioselectivity

P Blealiaest hac haon intad with an

fe;cttl)r, low—densityinpopmtein {LDL) cholesterol was '
not consistently affected by beta-blockade and was
R SOV A SN DT, FIvASOUE A L Y LI DO

relevance of these cha:!ges.is uncem;in, [IJarlicularly in
view of the evidence for a cardioprotective effect of
beta-blockade (See ‘Myocardial Infarction’ chapter)

O allows a wide patient selection

O ability to be prescribed, with care, to patients with
potential airways problems

O can be prescnibed n insulin-dependent diabetics

O may be preferable in hypertensives who smoke and
drink coffee

O minimal reduction in physical performance with low
dose ‘Tenormin’



Conclusion

Cold extremities and
Raynaud’s phenomenon

Renal function

tolerance. The fatiguing effect of non-selective blockade
persisted during training and limited the effect of the
training programmte to a greater extent than ‘Tenormn’,

AMusenln fmbemnsnan Faao LT 4o

in prysically active hypet since, compared
with non-selective agents, 1t interferes less with the
varous metabolic processes supplying the muscles
with energy

The effect of cardioselective
“Tenormin’ on other variables

All beta-blockers cause cold extrermties in some patients
Marshall ef al*2 ha\:e mndicated that this may be less ofa
Ty O e e A T s

B

Although there 1s some controversy over the effects of
beta-blockers on renal function and renal blood flow, the
concensus of ojpini(‘m seems t b at Jeast in the

PPN T i

Clearance -+

- T b dee el hnsiancsne 83 “Tan armin!

thig rmia With Tonsvmin? thaea wae nn cimafirant

increaséd by an average of 9% but remained within the
Pe Sty A

e hnhrrasn nadnlnl and

cardioselective agent.

P EERSEF TR R PR |
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Pharmacokinetics

The hydrophilicity of a beta-blacker relates to its
distribution or partition in an octanol/aqueous medium
The partition coefficient of a drug i the ratio of its
concentration in octano) and water and the lower the
value, the more water soluble is the drug

The “distribution coefficient” of a compound is more
relevant to biclogical systems since it also takes into
account pH and temperature

Woods and Robinson have caleulated the distribution
coefficients for most commonly available beta-blockers,

Figure 1.
Di coeffi

the most hydrophilic being ‘Tenormin’ (Figure 1) !

Inoctar ueous buffer

0

Distnbution Coeflicient

2 eem . ST
0015

sotalol
K “Tenormu!

n
{pH 7 4 and 37°C) for several beta-blockers

L

tabetalot

pindoiol tmoloh

Hydrophilicity gives more consistent
pharmacokinetics than lipophilic
agents

Tha swbant afwombamenl Lt b s« 3
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/ Figure 2. \

Plasma metoprolol concentrations over tme in
extensive (©) and poor (O) hydroxylators of
debnsoquine

a

Ptasma concentration (ng/mf):

! 2 4 6 8 12 24

& Time (hours) j
Long duration of action and
once-daily dosing give good
antihypertensive control and
compliance

Haowever, lipophilic beta-blockers have short plasma
half-lives!? unless used 1n Jong-acting formulations.

The longer more predictable pharmacodynamic action
of “Tenormin’ can be seen in clinical practice where it
produces smooth 24-hour control of blood pressure For

agents metoprolol and pindoloi0 (Figure 3)



Including predictable
blood levels

Even with impaired liver
function

Or with inherent genetic
defects in metabolism

!{idneys. ‘Tenormin’ is only found at extremely low levels
in the deeper hody compartments, such as the brain ?

L O A O R .

Yarialral!igy in peak ‘Tenormin’ blood levels is only about

contrast to “Tenormin’ which tindergoes only minimal
metabolism

In patients with varying degrees of liver function it has
been demonstrated that there was a greater variation in
peak plasma levels of metoprolol and propranolol than
‘Tenormin’ and that the kinetics of ‘Tenormin’ were
independent of the liver 7

The small variability i plasma levels of ‘Tenonmin’ helps
to explain its narrow dose range compared with the
lipophilic beta-blockers which may require titration to
suit individual patient needs

Some populations exhibit genetic polymorphism with
about 90% being extensive metabolisers of debnsoquine
DS A I Yr)

Afams 22 A iAo

LS SRR S0 DISVC TOX S 3
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High compliance with
once-daily ‘Tenormin’

Further evidence for the superionty of ‘Tenormin' over
100 mg metoprolol or 200 mg sustained-release
metoprolol was provided by Scott et al who showed

ficantly better blood p control over 24 houry
with 106 } mg ’l'enormm than either conventional

prolol or a long-acting for n 2t

| SOOI 9N

A mmtanl AP L LR

prescrbed twice-daily m conventional formulations 224

The predictable clinical response to once-daily
“Tenormin’ means that comphiance 1s extremely ngh A
mean of 92% compliance was reported with ‘Tenormun®
1n one study and this was greater than with conventional
propranclol, pindolol, metoprolol or labetalol taken two
or three times daily 25 A high compliance rate (76-88%)
was also shown by lngram 1n a general practice study

g over 3,000 hy ive patients 26

“Tenormin’ offers the advamages of 2 once-daily dosage
with consequent convenience for patients.

Low distribution coefficient leads to
fow incidence of CNS-related
problems

‘The volume of distnbution of beta blockexs S1n the

s ey mnmomn et e dae

Table 1. Protein binding, lipophilicity and volume of
12 ctebrts, of three bet. hlock 52728

Beta-blocker Plasma Hydrophilic/  Volume of
protein  lipophilic distribution
binding
(%) (L/kg)

“Tenormn’ 3 Very hydrophilic 0.7

metopralol 10 Lipophilic 50

propranolol 90 Very lipophilic 36




Mean artenal pressure {mumHg)

K Figure 3.

Antihypertensive control dunng 24 hours.
Between-patient comparison of four beta-blockers
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Low risk of drug
interactions

Tenormin’ and
psychomotor
performance

The water/hpld so]ublhty of al bela blocker is of
ot als eyt oF

of trials appear in the ‘Drug Interactions’ chapter

Widely prescribed drugs such as beta-blockers should
not adversely influence patients’ abilities to perform
everyday tasks involving mental skill or manual dexterity.
Many validated tests have been devised in order
objectively to measure the effects of drugs on human
‘psychomotor performance’ (CNS arousal and
integration) These tests include critical flicker fusion
frequency, simple or complex reaction time, visual

mmnbenm Homn chnt eI foes o e

Ao

fevel of alertness or arousal which in tum may be
affected by drugs acting on the CNS.

e Fa e e LY i .

had no adverse effect on reaction times and
concentration™3
LU S S

 using electr gt (EEG). reaction
times and critical flicker fusion frequency Vigilance was
found to be impaired in hypertensives compared with

normotensive controls. Tenormm mduced changes mn
o DE( rerbuenbe sy fmbrmmpbn




Low incidence of CNS

The hydrophilic nature of ‘Tenormin’ means that it only
reaches the deeper compartments of the body such as
the brain with relative difficulty, as shown by the very
low concentrations of the drug in the CNS of rats 30
cats? and man.2

A - . e, ceee L

1 Ha o
LN

/:“lgure 4.

Brain/plasma ratios of four beta-biockers

02 {
e Tenomn’

" 1t

100mgdaly 200mgdaly 160mgdaty 160mgdaly

e 4 Va1 i sLang that fhn inaidanra of (NIQ
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Low risk of drug
interactions

Tenormin’ and
psychomotor
performance

‘The water/lipid solublity of a beta-blocker1s of

Widely prescribed drugs such as beta-blockers should
not adversely influence patients’ abilities to perform
everyday tasks involving mental skill or manual dexterity
Many vahdated tests have been devised in order
obyectively to measure the effects of drugs on human
‘psychomotor performance’ (CNS arousal and
integration) These tests include cntical flicker fusion
frequency, simple or complex reaction time, visual
reaction time, short- or long-term memory, car driving,
pursuit rotor and digit-symbol substitution tests The
performance of these tasks depends on the individual's
level of alertness or arousal which in turn may be
affected by drugs acting on the CNS

Many of these tests have also been used to assess the
P =i DR R NP PR

[OOSR U S N UV~ P U SOV S
C e oA e ],
PRV SNV UU U SRV S R

d using el hal (EEG), reaction

times and critical flicker fusion frequency Vigilance was
found to be impaired in hypertensives compared with
normatensive controls “Tenormin’ induced changes in
O BN IR P g
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Effect of ‘Tenormin’
on driving skills

Table 2. Effect of “Tenormin’ on various tests

of psychomotor function.
Test procedure Outcome* References
Reaction time -+ 333538
(simple or complex)
Visual reaction time + 33
Colour/word test - 40
Crilical flicker fusion - 34,3538
EEG changes + 34
(vigilance)
Kinetic visual acuity —+ 37,39
Memory (questionnaire) + 36
Memory (short/long-term) - 36,38
Digit-symbol - 38
substitution test
Subjective symptoms of,
arousal - 39
relaxation + 32,39
mood -+ 32,39
sedation/drowsiness - 3235
saciability + 38

*—=nochange  +=improvement

In trials where the psychomotor effects of ‘Tenormin’
have been compared with other antihypertensive agents,
decrements in psychomotor function were observed
with methyldopa.33 The effects of ‘Tenormin’ and
methyldopa were compared with placebo in two
identical studies using simple tests of CNS function
One of the conclus_'ions of the’t’rial was that,
e O s PR Y

B . e

Other work has also indicated a detrimental effect of
methyldopa®®37 as well as propranolol3® on
psychomotor tests

Driving is one of the most complex psychomotor skills

carried out by the average person and requires a good
combination of attention, perception and decision

32



Actual car driving skill was assessed in a double-blind
study before and after adrmmstmuon of ’l'enomun
-

questions played sf _Wn,;.'::: ‘ﬂ’f}ape. )
I

. B HE ]
further volunteer study3? (see Table 2) “Tenormin’
therefore appears to have no adverse effect or may even
improve the ability to recognise the hazard froma
moving vehicle,

:

20

improvement
s

W,_-J

Mean standard scores
o

Figure 5.
Kinetic visual acuty — mean standard scores

\

reserpine placebo

. '"’””‘:'DLJU

—




road driving 37

Tlebnm anathas dagé afedaeat oot

o T Img

-t : . " ) s .
ce ta achal car driving is highlighted by the
e I e s t

A driving simulator was used to test the performance of
normal volunteers while under mental stress. “Tenormin’
did not impair the subjects performance on this test.3®

Summary: O Narrow dose range ensures simple prescribing
“Tenormin’ — the benefits O Long duration of action means once-daily dosing and
of hydrophilicity therefore high compliance

O Low penetration into brain results in a very low
incidence of CNS side-effects

O Psychomotor performance unaffected or even
improved as a result of reduced anxiety
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The increasing role of
beta-blockade

Smce the first report of an antihypertensive effect by

Latn wdonnnanmtne hlankina amontc
. .
this area 12

Some general advantages of
beta-blockers in hypertension

O Evidence for a cardioprotective effect of beta-blockade
additional to that of blood pressure control.

O Effective in most grades of hypertension, races and age
groups.

O Well tolerated compared with other antihypertensives
and with a low incidence of side effects 3

O Goad patient compliance, especially with beta-
blockers which can be taken once daily

“Tenormin’ — proven
antihypertensive efficacy

T et L AT 8 b by kT b

Hgafter treatment with “Tenormn’
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Comparison with
diaretics

Figure 1. Effect of “Tenomin' onblood pressure

Tenoman’ + other therapy

{previousty untreated)
S
P<00001
s i

“Tenormin’ compares s favourably

with other beta—blockem

In 37 published comparative trials of “Tenormin'
monotherapy against other beta-blockers, most
comparisons of blood pressure reduction were
favourable to “Tenonmin| and it may be concluded that
“Tengrmur?’ is at least as e{[ecnve as other available
beta-blockers in short-term blood pressure reduction,
and more effective than most others 20-24 hours after
dosing®** (Figures 2 and 3).

Eﬂicacy and tolerance compared
with other antiliypertensives

“Tenormin' has been shown in several studies o be more
effective than a thiazide diuretic in lowenng blood
PX'CSSul’e 84548

There is a growing body of evidence that long-term
diuretic manotherapy for hypertension may cause

40



/ Figure 2. Randomised controfied studies of \

‘ Tenomnin’ vs. other 8-blockers Differencein
‘[ Difference in effect on diastolic BP {20-24h measurement)
ic
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/ Flgure 3. Randomised controlled studies of
“Tenormin’ vs. other 8-blockers Differencein
Difference in effect on diastolic BP (non-24h measurement)
i
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References 8, 7,9,12, 13, 15, 17,20, 22,23, 26,27, 29, 3136, 38, 39, 4144 J

41

N L



Comparison with
methyldopa

Comparison with
nifedipine

gigniﬁcar)xt pl;ob!’ems including hypokalaemia, an

feramm -

Professor Dollery has cc d that “The avajlabl
Layr L -

priidasnn crinmants lost fop -

beneficial one. . . Beta-adi plor-blocking drugs
appear to have the balance of advantage over thiazide
duuretics as the first choice when freatment is
initited”?

Trcavd anmnl cdad fein 12 w6 1 01 a2,

kistur.banctz} decreased frequertcy ofcompla"
- Jhags dnpbaarr-tal ‘ it g

PR

is discussed later in the present chapter
P

improved blood pressure control with “Tenormin’ as
compared with methyldopa, again with a lower
incidence of reported problems.s1.62

Indeed, Magnani concluded from his double-blind
randomised comparison that the . . . anfihypertensive

natinnhs fnf Trmnvmin? 100w puanp dniludl dang wat

N

ST SIL DUETR I PRUNPUIIE! b '\ PPN IPNRRIRDAY JUCT N TSR
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A double-blind crossover study of 35 patients by Daniels
and Opies¢ showed that for initial therapy in mild to
moderate hypertension, Tenormin’ was significantly
more effective than nifedipine a5 monothlerapy (Figure

- A R, PRI S

R T

which ;tllay be of particular benefit to paﬁents'wit];
resistant hypertension.

Figure 4. Supine diastolic pressure reduced to less than
90mm Hg with monotherapy (n=35)

"Tenomn’
(100mgicay)
rifedipine
{slow release 40mg'day)
<005
] 10 20 30 40 50 60 70
k Pefcentage of responders
Advantages of “Tenormin’ in
clinical practice
Flat dose-response TPt srpeme T et e e
curve : . :

dost I moderate dna estapushed hypertension Doses in
excess of 100mg/day rarely, if ever, give further benefit 69
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Figure 5. The dose-response curve for “Tenomin® {n=16)
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“Tenormm’ dose mg once daily

Rapid onset of action ‘Tenonmin’ is effective in severe hypertension within 12
hours of the first dose,” and some reduction in dastolic
blood ﬁressure within 2-3 hours of taking a single 100mg
tablet has been reported 72 Fagard found that the major
effect was obtained within 48 hours, in contrast to the
delay with thiazide duretics 45 Thus the effecti of
“Tenormin’ builds up rapidly at first, but approaches a

; more gradually thereaft

One-tablet-daily The long half-ife of ‘Tenormin’ and consequent smooth
doging contro] throughout 24 hours are discussed fully in
the ‘Pharmacokinetics’ chapter
Several investigators have confirmed that ‘Tenormin’
remains effective in hypertension after several years of
continuous use 47374
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The elderly

Renin levels

Race

Asthmatics

Diabetics

arette smoking and
ee drinking

Efficacy

The world\\nde use of ‘Tenormm now extends to over

PUSHIP MOAPEPU Y NS )

“Tenormin), alone or in combination, is effective and well
tolerated in elderly patients A sepaxate section later in
the chapter deals with this aspect.

LIS TN IO A ot hantn Rlanl, i

give consistent support to a connection

o . P e I e

more effective A combination of these drugs produced
an even greater reduction

It may be that a beta-blocker/diuretic combination is
most suitable for black hypertensives because the
diuretic eliminates excess plasma volume or sodium
concentration, allowing the beta-blocker to act more
effectively 76,78

There is constderable evidence of the effectiveness of
“Tenormin’ in hypertensive Asians 59.60.79 81

‘The cardioselective properties of ‘Tenormin’ make 1t an
appropriate choice of beta.| blocker for diabetics at risk of
D ia (see also ‘Card ty’ chapter)

[ ISP IURIVIRRPY SR " ORI DUV .

‘Cardioselectivity’ chapter) I
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Combinations with other
antihypertensives

Pfiltients may be‘tmr!sferred to Tenormin’ directly from

. PR R N o
.

50), and free combinations with diuretics or calcium
antagonists (eg nifedipine) may be prescribed

‘Tenoretic’ = ‘Tenormin’ Combined treatment with Tenormin’ and a duretic
i

plus diuretic ~ o e
well balanced for
added r nse .

espo A particular advantage of this combination is that some

of the blochemlcal altemllons seen w1th diuretic
iy e ntenl

nmemin  tamd taha

1

11208t 1 3 s qolantnd ne tha Alrvatin in thece

comﬁliance
“Tenoretic, containing IOO_mg ’I'enc‘rmin’ a_nd. 25mg ,

Japente,
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Figure 6. Evaluation of ‘Tenormin, chlorthalidone \

and thetr combination, ‘Tenoretic”

systolic

diastohc

Mean supine blood pressure (mmHg)
atter four weeks (n = 18)

&
chiorthaldene “Tenomin'
placeba 25mgod 100mgod “Tenoretic' o d

In climcal tnals, ‘Tenoretic’ produced diastolic blood
pressures of 95mm Hg or less in about 75% of the
patient population 8 There was a low mcidence of side-
effects89.90 and the one-tablet-daily regime improved
compliance 9

A et 1 ) afom: &R
id of side-effects, particularly those related to the
central nervous system
“Tenoret’ 50 — “Tenoret’ 50is the first beta-blocker product to be
alow-dose combination ’ ‘ '
for hypertension
in the elderly

patients who are §u§cephble 1o side-effects on other
therapy or who require simplification of their treatment.



f Figure 7. Effect of ‘Tenoret’ 50 on blood pressure of

elderly hypertensive patients
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vasodilators and . O ;
diuretics Lo U ,
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“Tenormin’ with
methyldopa

‘Tenormin’ with
calcium antagonists

“Tenormin’ with
clonidine

‘Tenormin’ with ACE
inhibitors

Hydralazine was the most generally suitable, with
prazosin a close second choice Methyldopa was
similarly effective but less well tolerated Minoxidil was
more effective, but caused fluid retention in more

el L et bt [ohasnlal £Q0AN 280N~y
i

A combination of ‘Tenormin’ (150mg/day) and
methyldopa (750mg/day) was found by Wilson53 to be
more eﬁecuve than either therapy alone and was

c ferable to dosage escalation. Other studies
have confirmed this 54,100

The addition of nifedipine to “Tenormin’ has been found
to gnve a further fall in blood pressure.101.102 Compared

P G S SRR S S SIUPUNAE L N

months on nifedipine 63

This combination 1s suitable for patients with normal left
ventricular function02 and does not consistently lead to
heart faiture in cases of impaired ventricular function 103

Not only 1s the depressant effect of verapamil more
potent, but it remnforces the effect of beta-blockade in
slowing conduction through the AV node This
combination is contra-indicated in patients with
impaired left ventncular function or conduction defects
but 1s usable and effective in those with healthy

hearts 104

‘When combined with non-selective beta-blockers,
baasty o e !

vasodilation, and Lilja has confirmed that a combination
of “Tenormin’ and clonidine is more effective than
clonidie alone 195 If this combination is withdrawn,

f clonidine should be d for
several days after withdrawing ‘Tenormin’




Regression of left
ventricular
hypertrophy

Beta-blockers and
hypertension of

pregnancy

[ S

Other aspects of beta-blockade
in hypertension

LT R

vt

angina pectoris ' )

Treatment with “Tenormin’ hias been shown to produce

regression of left ventricufar hypertrophy.129-151 This

effect was unrelated to the degree of reduction of arterial
e 1 it 4 e

Leveennd faol
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‘Tenormin’ in
hypertension of
pregnancy

development being affected is a concern, nevertheless,
there has been no report to date implicating “Tenormin’
in fetal malformation

in’ has been detected in both maternal and

e tncrnnting trancnlarantal naccaone nf the

“Tenol

. ] "
rate when administered to patients for hypertension of
pregnancy 134138

Rubin1%¢ stated in a review: “The overall can:‘luszon 1o
E PP b

RPN SO e

LI ] SR RPT PUSPR WS

with any med used during pregr orl
the anticipated benefits of ‘Tenormin’ must be weighed

against possible risks.

Rubn et al134 conducted a placebo-controlled study
companng Tenormin’ with conventional obstetric
management in 120 women developing hypertension in
the last tnimester

“Tenormun’ (100-200mg once daily) significantly reduced

blood pressure, tended to prevent proteinuna, and
reduced the need for hospital admissions Conventional

“Tenormin' buf the systolic blood pressure of the babies
was the same 1n both groups No baby died or had any
congenital malformation

v 1 aew § 1 ann



Conclusions

Tennrmin? eranmnorn dopalan’n e e ase ale s .

The overall conclusions of this and other studies may be
summarised as follows. “Fenormin’.~

O Reduces maternal blood pressure effectively witha
low incidence of side-effects 134.135.137-142

O Reduces hospital admissions, with its
disruption of family life and expense 134

O Dadrirae tha inaldannns af cnnmie bne s A atanan

O Reduces the incidence of proteinuria, without
masking the presence of this useful sign of fetal
distress 134

Q Crnccec the nlanantal33 138 143 4n miva o mnntarnal

effects to the fetus. :
O Accumulates in breast milk {about three times higher

compared with maternal blood) 139143144

No detrimental effect in breast-fed babies has been

reported. 144

O No consistent effect on fetal heart rate!34.135.241.145
and no fall in neonatal blood pressure.

In summary, “Tenotmin’ has been used under close
supervision for the treatment of hypertension in
pregnancy It has been shown to be effective and no
adverse effects on the fetus have been reported

Cardioprotection with
beta-blockers

The reduction in mortality associated with beta-
blockade during and after myocardial infarction is now

well established

Y SUPRUNINI VU DS S,



Study 1 Patients hospitalised with prolonged ischaemic
pain were divided into two groups of 90 each, those who
had received a beta-blocker up to the time of admission
and a matched sample who had not. Myocardial
infarction was confirmed in 30 patients on beta-blockers
and in 62 controls (p<0 001) {Figure 8) 146

Number

of patents
expenencing
M

Figure 8. Incidence of
myocardial infarction (M) before
and atter B-blocker treatment

60 .- .

p<0001
40

Control " Patents

~

patents on g-blockers /




Stdu 2 N hundvad and ciyi nian emoae

nlarcuon were blllllidl’.""
A similar reduction in blood pressure was achieved in
Y oa seean s ks n mem. o

(p<001) (Figure9)

Figure 9. Treatment of hypertension ~ effect upon
occurrence of myocardial infarction {follow-up time
up to 5%z years—mean = 2'2 years)
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f Figure 10. Incidence of myocardial w

infarctions in 217 patients with angina with
or without hypertension
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Figure 11, Inaidence of cardiovascular (CV) complications in
hypertensive patients
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Does beta-blockade improve

prognosis?
Mt tetd o Pn et ermmed Shnt b Kl sbee T e
possible to di . the cardiop .qmwe

efﬁmcy ofdlﬂerent beta blockers in uncomphcated R

ummary: ‘Tenormin’ O Proven efficacy in many well-controlled tnals
n hypertension O Low incidence of side-effects in a wide range of
patients
O Effective in all races
O Effective in all adult age groups
ilable in strengtt
of hypertension
A E iy

and combinations for all grades

R

O Simple one-tablet-daily dosage regime

QO Specifically demonstrated to be effective in the elderly
with minimal side-effects

O May give a cardioprotective effect not seen with other
types of antihypertensive therapy
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Angina —a spectrum of
clinical conditions

The sqpply of lzlo.ogl and’ oxygen to u'lg heartis usx.:ally

aiseussty N1 INVIL Uela DEIOW).

Patients with angina may present with a spectrum of
clinical conditions ranging from symptomless (silent)
haemia along a conti um of w g symptoms to

the most severe form of i ia, my
(Figure 1)

/ Figure 1. \

tschaemic heart disease continuum

ASYMPTOMATIC ISCHAEMIA

STABLE

UNSTABLE
ANGINA

PRE-INFARCTION
ANGINA

J )

INFARCTION
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Unstable angina

Variant angina

The action of
‘Tenormin’ in angina

Overall view

- . . T ae e mrmem aL L 1RO AF

' platelet aggregates, thrombosis or vasospasm. The latter

™

can further effort-or
stress-induced angina'® amLS-T segment depression or

frequent, more prolonged or more severe; secondly,
RN H PR PRGN KRS iy vy

Dug to the plethora of terminology used for different

[ AT ST B U, W

and pain at rest.

“Tenormin’ —a first-line therapy
in stable angina

.-_J,_..*..AAL__-_-.;LAA'-J-J-»_.A-AL,\L..-—‘..L‘-LY
N
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Silent ischaemia

Stable angina

[ S P R e v

populations !-3 Therefore control of Shptom atan
early stage may protect against the consequences of
disease progression

Asymgtomatic or silent ischaemia is characterised by
ic - raial fnnte ia fog dnbnni, AL @ T

of Ml or angina 6
Tha neprmlagan (f eflans fnalnamin sanne fmea A 100),
Lo Lo . . .

less than one per cent per year in male office workers”
and men with asymptomatic coronary disease without
previous infarction® but is worse for patients with
additional overt cardiovascular disease.

R

R . L s
from ischaemia due to a fixed coronary obstruction or to
“functional ischaemia” of varying aetiology (see also
below) 10 In the majority of cases, atherosclerosis is the
POC R a1 ¥4 B

— - 1osndl o baasic

Stable angina is characterised by pain lasting only a few
minutes and which is relieved by rest; S-T segment
depression is usually evident
After the onset of uncomplicated angina, the condition
may persist unchanged for vary'ing periods, even for

A R e e AL Rty



Comparison with beta-
blockers with ISA

“Tenormin’ —effective beta-blockade
in stable angina

LSRR IES S IOV ad stk ashamhatn Wlanlram

‘Tenonnm was at least as eﬁ'ecuve as the other beta-

as 1 by a reds inanginal attacks,
GIN ion, and an imp! nsT
depression and exercise tolerance. In no case was
another beta-blocker overall more effective than
‘Tenormin’

Intrinsic sympathomimetic activity (ISA) refers to the
ability of some beta-blockers to stimulate the heart at
rest. ‘Tenormin’ does not have ISA (sometimes known as
partial agonist activity or PAA)

LT pax C 1A o s

sympathomimetic acuvnty Pmdolol was sh

PR, SO PR N VI T

Tt cbracder (3 sramiond b AT o d PO
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In 19 rigorous studies (all placebo-controlled, double-
blind and most of them randomised) including a total of
over 360 patients and comparing ‘Tenormin’ with
placebo, the overall regult:s presented the same

maneinia

: I Lo . - . L} B
“Tenormin’ prove to have an overall detrimental effect on
stable angina.

Table 1. Anti-anginal efficacy of “Tenormin’ (100mg/day}
compared with placebo

Percentage
Parameter improvement*® References
Reduction in 21,23-30,32,
anginal attacks 51 33,3638
Reductionin GTN 21,23,29,32,
consumption 46 33,36-38
Improvement in exercise
capacity 21,25,27,29,
(workload or duration) 32 30,32,34,37
Improvement in exercise
S-T changes: 21,24,25,28,
Severity (mm) 49 30-32,35,37,39
Area (no of positions) 54 2526,31
Improvement in ambula-
tory S-T changes.
Total number 53 25,26,30
Duration (minutes) 57 25,30

*Average of values in studies cited expressed as a percentage



‘Table 2. Comparison of ‘Tenormin’ with other beta-blockers

Study Results

Design GIN
Tenormin’ (Duration/ Anginal Con- Exercise
Dose Comp weeks) Attacks pti )
25,50 propranclol DB (4) T=Pr —_— T=Pr 21
100mg bd 80mgtds
100,200mgod propranolol DB (4} T=Pr =Pr T=Pr 50
100mg bd 160, 320mg/

day

100,200mgod propranolol DB (3) T*>Pr T*>Pr — 41

100mg bd 80mgbd
100mg od propranolol  SB (4) T=Pr T=Pr T>Pr 51

120-320mg/
day

100mg od propranplol DB (1) T=Pr — T=Pr 25
240mg/day

100mg od pindolol co@6) TSP T>h TR 47
Smgtds R

100mgod pmndolol DB(5days) T>Pi — T>Pi 30
5mgtds

100mg/day pindolol DB(2) T=Pi =Pi —_ 52
20mg/day

100mg od betaxolol DB(2) T=B T=B =B 24
20mg od

100mg od bisoprolot DB (3) — _ T>B 34
10mg od

56,100 practolol 100 DB (2) T>Pa T>Pa T=Pa 23

200mg bd 200, 400mg bd

DB=doubleblind, SB=smgle blind, d CO= T=Tenormu’, Pr:
Pr=pindolel, Pa=p , B=b , Bi=b; "l'enormm 100mg bd

Both clinical trials hlghhghted l.he supenor ablhty of

et £ endienn bane e

-



/ Flgure 2. Anti-anginal efficacy in relation to dose of ‘Tenormin’ compared with '\
placebo 19213032 3436384344645

Mean no. anginal attacks

% Reduction from placebo
80
70 - - ‘-
60 - °
50
40
30
20
10 -

(23 4
- .

Mean GTN consumption
% % Reduction from placebo
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60 - . . oo
50 ° H

40 ! . o3

30 . - ) .
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Exercise tolerance (duration or work performed)
% Increase from placebo
80

*+

7 . . *At 3-6 hours
x At 20 hours
60 + At24 hours
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20 b
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‘Tenormin’ mg/day
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Table 2. C ison of “Te in’ with other beta-bt

p

Study Results

Design . GIN
“Tenormin’ (Duration/ Anginal Con- Exercise
Dose Comp weeks) Attacks ipti 1
25,50 propranclol DB (4) T=Pr — =Pr 21
100mg bd 80mg tds
100,200mgod propranolol DB (4) T=Pr T=Pr =Pr 50
100mg bd 160, 320mg/

day

100,200mgod propranolol DB (3) ™>Pr T*>Pr — 41

100mg bd 80mghd
100mg od propranolol 8B (4) T=Pr T=Pr T>Pr 51

120-320mg/
day

100mg od propranplot DB (1) T=Pr — T=Pr 25
240mg/day

100mg od pindolol CO(6) P T>Pi =h 47
Smgtds R

100mg od pindolol DB(5 days) T>P1 — T>Pi 30
Smgtds

100mg/day  pindolol DB(2) =P T=P1 — 52
20mg/day

100mg od betaxalol DB (2) T=B =B T=B 24
20mg od

100mg od bisoprolol DB (3) — — T>Bi 34
10mg od

50,100 practolol 100 DB (2) T>Pa T>Pa T=Pa 23

200mg bd 200, 400mg bd

DB=dpuble ,5B gle blind, d d, CO=cross aver; T="Tenormin’, Pr=propranalal,
Pi=pindofol, Pa=practolol. B=betaxolol, B lol, *Tenormn’ 100mg bd

Both chinical trials highlighted the superior abihty of
‘Tenormun’ to reduce heart rate at rest and during
exercise and consequently, control angina symptoms
more than pindolol 3047

Ditranmant'on mankad amalemio Af o1 ooy o
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Figure 3. Frequency, magnitude and duration of ST

segment depression before and after treatment [J=pmdot
3= “Tenomn'
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also highly effective in cases of angina where ischaemia
was caused by stimuli other than an increase in heart
RS R R AR

episodes by 78% (Figure 4) € Other ischaemic periods
were preceded by an increased heart rate, as other
workers have also demonstrated39.6! and in this group of
patients, “Tenormin’ reduced the number of episodes by
38%60 (Figure 4)

\ Placebo

( Figure 4, Effect of “Tenormun’ on ischaemia dunng datly \

actvities (48 hour ambulatory monttonng)

2) Preceded by heart rate Increase b} Not preceded by heart rate increase
200 - 200

Isd:zxsn 131
Ischa

(?T depression} zp.soi'é’f
100 100

- 78%

38%
43

29
|
“Tenormin’ piacets Tenormin’
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The importance of
cardioselectivity

The benefits of
hydrophilicity

“Tenormin’ (100 mg od) has been compared with an
equipotent beta-blocking dose of the lipophilic beta-
blacker, propranolol (angina patients previously
stabilised on long-term dosage of 120-320 mg/day in
divided doses). “Tenormin’ was at least as effective at this
level, and significantly better when exercise capacity and
ischaemic S-T changes were analysed.!
Other studies also indicated that ‘Tenormin’ has similar -
efficacy to propranolo! in angina 214150
In a further double-blind, placebo-controlled study,
“Tenormin’ and progn{nolol, in equipotent 'doses,l B
- ORI Ot S

PRSI

the results are given later in this chapter.
Blood levels of ‘Tenormin’ were unaffected by smoking
E YO W TR IGI Y SUSNIIMOA & SUCARARE BY.

Interactions’ chapter.

-



Comparison with
nifedipine

Comparison with
nifedipine in habitual
smokers

“Tenormin’ — a more effective first-line
therapy than calcium antagonists
in stable angina

ETICUUNPIUIE FUR I T SUVE ISP TR MY SO SIONIC IRy * I

verapamil were equally effective patients with stable
angina33.3364 68 (Table 3)

During exercise testing in one of the studies, ‘Tenormin®
Pt O DA . AU s G S

of pain, after ‘Tenormin’ than after nifedipine or placebo
(Figure 7) 25 Ths study also compared ‘Tenormin’ with
propranolol and the results are given earlier n this
chapter

These tnals showed that “Tenonmun' was more effective
than nifedipine in controlling angina (Table 3)

Two published trials companng ‘Tenormin’ with
nifedipine have included an investigation of the effects of
smoking on angina therapy

Tho Anihla hlhad fnal ke Eay aed anlban—aas?8 &2 -0

pattents continued to smoke and recetved the drug
(including p: ol 'Tseee_ax:lierin

77



Table 3 Comparison of “Tenormin’ with calcium antagonists

SIm?y Resulty
'Tenanmn {Duration/  Anginal GIN Improvement  Exercise
Dose Comparator weeks) Attacks Consumption S-Tchanges  tolerance References
100mgod  mfedipine DB {4 T=N T=N - T=N a2
10mg tds
100mgod  nifedipine DB(3) Toplactbo  Toplacebe  — - 33
20mgtds, N=placcbo  N=placebo
T+N T+N>placeba  T+N>placcbo
100mgod  mifedipine DB (%) T™>N - — >N 5
B 60mg/day
100mg/day  rufediping DB 3) - - T+N>placebo — 35
20mgtds T>placebo
verapamib Nzplacel
120mg tds, T+V>placebo
T+N, T+V V>placebo
100mg/day* - nifedipine DB(2) variable - - vanable 63
20mg tds*, response response
40mg ba(LAY®
100mg/day  rfedipine DB(2) — — =V - 6
20mg 1ds, >N
wvéerapamil
120mg tds,
T+N,T+V
00mgod  nifedipime DB(3) - - T+N>placebo  T+N>placebo 31
20mg tds, T>placebo T>placebo
T+N Nzplacebo N=placebo
100mg/day  mufedipine DB(Sdays) T=N — =N T=N L2}
10-20mg tds, T>ISMN T>ISMN T>ISUN
ISMN 40mg bd N=ISMN N=ISMN N=I1SMN
100mgods  mfedipine R(2) P+N=T+N  — P+N=TsN  — 6
20mg tds*, co
propranalo} i
160mg bd +
nufedipine
e
100mg/day  verapamif R(6) T+V>placebo  T+V>placebo — T+V>placebo 68
Y 120mg tds, co T/V>placebo  T/Vplacebo T/V>placeba
T+V
50mgbd*  verapamil R{¥) T+V=P+V THV=P4V  — — 66
120mg tds, o
propranolol
80mgbd +
verapamit
120mg tds
100; d DB (6) =D)> @T=D)> - (T=D)> 3
mg od nua:::lr’\ ® t;ll'mho Tlacebo placebo
— — ™D (T=D)> 67
200mg/day dxlnaztré\ay $8(2) placebo
WWngod  ordpne 05() =N - T=Nic T=Ne &
T="Tenorm’ dipine, LA=L %, +=in cor co- h

mornanurate, D= dn‘tlazem P=propranalol, DBZdouble blind, SB=:



Figure 5. \
Mean number of anginal attacks dunng 3-week
treatment penods

20

placebo

" nifedipine 20mg tds

3

Anginal attacks

Themvesugatomcommemed “ . atenolol [Tenormu]

greater red than did
m/edzpme n the frequency of angina and the severity
of ST-segment depression on the exercise test ™25
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Table 3 Comparison of ‘Tenormin’ with calcium antagonists

Study Results
Design
“Tenormun' {Duration/  Anginal GIN Improvement  Exerase
Dose Comparator weeks) Attacks Consumption S-Tchanges  folerance References
100mgod  mifedipine DB(4) T=N T=N — T=N 2
10mgtds
100mgod  mfedipine DB(3) Toplacebo  Teplactho — - 38
20mg tds, N=placchos  N=placebo
T+N T+N>placebo  T+N>placebo
100mgod  micdipme DB} >N - - >N P
60mg/day
100mg/day  mfedipine DB (3) - — T+N>placebo  — 35
20mgtds, T>placebo
verapamil Nzplacebo
120mgtds, T+V>placebo
T+N, T+V V>placebo
100mg/day® mredxpme DB(2) vaniable - - vanable 63
0mg tds*®, response respanse
40mgbd(LA)'
100mg/day  nufedipine DB - — =V - 6
20mg tds, ™N
verapamil
120mg tds,
T+N, T+V
100mg od nifedipine DB(3) - - T+N>placebo T+N>placeba 3t
20mgtds, T>placebo
T+N Neplacebo N placebo
100mg/day  mufedipine DB(5days) T=N - =N T=N 61
lﬂ»ZO&glds, T>ISMN T>ISMN TISMN
ISMN 40mg bd N=ISMN N=ISMN N=ISMN
100mgod*  rufedipme R(2) P+N=T+N ~ P+N=T+N — 65
20mgtds®, co B
propranolol
160mgbd +
rufedipine
20mg tds
68
100mg/day  veraparml R{6) T+Vaplacebo T+V>placebo — T+V>placebo
Wy HDmPSTJs, C[()) T/V>placebo  T/V>placebo T/Vplacebo
T+V
50mgbd*  verapamil R T+VaP+V  T4V=P+V  — — 6
120mg tds*, co
propranclol
Somgbd +
verapamul
120mg tds
- — =D)> 33
DE(6) (T=D)> (r=D)> (T
100mgod - ditiazem ® s placebo placebo
=D)> 67
200mg/day  diltiazem SB(2) - - D et
240mg/day p
- =N:
100mgod  mcardipine DB =N - T=Rie T=Rie
30mgtds
T— 1 LA=long-acting, *=in combnation, ISMN=sosorbide
monomerate, b=d.mmm, P-propranolol, DB=double bind, SBsmgls blnd, R-randomised, CO=cross over
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Figure 7.

Workload to onset of chest pain with maximal exercise

/

700 = - - - - - -
‘ 600 ©o - §735
500 - . 5908
Workload to pain 507,2 '
(Watts—minute) 400 . H -
00 .. 3 -
200 . 2651 ,
100
0 - L
placebo nifedipine propeanolot “Tenormin®
In a further study, using hugher doses of ‘Tenormin®
{200mg/day) and dittiazem (240mg/day), both drugs
were equally effective in improving exercise tolerance
(Table 3) Furthermore, “Tenormun’ produced
signmificantly more improvement in S-T segment
depression than diltiazem 67 It was concluded that,
“  [Tenonmn’] has greater anti-ischaentic activity
than diltiazem "
Comparison with e ki ke
nicardipine

81



Comparison with

verapamil

Comparison with

diltiazem

Tg " 1 how el H25peas

In a second study of 15 patients with stable angina
pectoris, ‘Tenormin’ (100mg/day) and verapaml (120mg
tds) significantly ameliorated exercise-induced S-T
segment depression to an equal extent3538 (Tuble 3}

:Tenormin‘ (100mg od) and diltiazem (60mg tds) were
ERE R TR

ot

. ' . L
between the two treatments.

-

Percentage
improvement
from
placebo
treatment

Figure 6.

Improvement in S-T segment depression in stable angina

)

|

niedipine

propranclol “Tenormin’
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/ Figure 8.

Improvement in S-T segment depression <00t
in unstable angina P

300

20 ¥ 1
Duraton r—
of ST Depression
{munutes)
100
i %
]

off treatment “Tenormin’ nifedipine 1sosorbde
monondrate /

AL imnbemnbnme Anmnladad @ hiomall hata vonantae

patients became asymptomatic on ‘Tenormin’ alone and
afurther 27% responded to ‘Tenormin’ in combination
with calcium and other anti-anginal drugs
The authors d “The ad) of

lol [“ ’] proved to be cl; 1y efficient
without left ventnicular fatlure in two-thirds of the
p ts duning hospital) and at mid-te
follor-up ™0

More effective than Fifteen patients were included in a double-blind,

pindolol randomised comparison of ‘Tenormin’ with pindolol (see
earher section 1n this chapter) 3® About half of the
patients had unstable angina occurring at rest and on
effort and the remainder on effort alone. Analysis of all

N oL L . 83



Overall more effective
than nifedipine and
ISMN

“Tenormin’ — an effective treatment
in unstable angina

LEIPR . T .ot LAY .

adrenergic blockade therapy if the latter does not
appear to be immediately effective.”*

O LI | . R

increase vascular resistance (due to unopposed «- -
mediated vasoconstriction) and exacerbate spasm ™

Newer evidence has demonstrated that ‘Tenormin’ is
indicated in patients with severe angina occurring on
effort and during the night and which may be the result
of severe coronary artery disease.5! In a double-blind,
randomused, cross-over study, nine patients with this

. SE T e (T i 100y od),

hhN ent
WETE 455E55EU DY BLIDUWALULY LA UL s
exercise testing
—_ . . - - feidm il miennt aficnhaormia

spasm— however, beta-blocker treatment did not
exacerbate his condition ¢ .

ischaemic epi;odes was also reduced more by *lenormin’
than either of the other two treatments (Figure 9) !
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Few trials have compared “Tenormin'/nifedipine with
other beta-blocker/nifedipine combinations.
Tenormin’/nifedipine was about as eff as other
combinations &5

"I‘enonnin’+verapamil z\(nnmu.,..,m,.._,:m vﬂmn:\mf‘ X dailid ae

was sigxiiﬁ.c.anily lolnger than on monlotherapy (p'<0\01)
and GTN consumption was sigruficantly lower (p<0 01)
than baseline.

Other studies have confirmed that addition of verapamil
to 'l‘enormm produces an addmona! reduction i in ST

and P

particularly in patients with conduction abnc;xmalitiés or
impaired ventricular function (see Prescribing

Information)

Benefits of ‘Tenormin’

in angina
Stable and unstable T e e fend ot Yo rpene-
angina : "

‘

Long-term treatment = ™a <%oeed bt
‘ N C

s



patients showcgl that ‘Tenormin’ was significantly
T e Riked 7

Coadministration of calcium

antagonists and “Tenormin’ in

unstable angina

‘Tenormin’+nifedipine = . ' ¢ et et ittt

e A
Figure 9.

Comparative anti-anginal efficacy of “Tenormin, nifedipine and ISMN
(sllent and painful eptsodes}

8o e e e e e Dsllem ’
: £ pamnut

nifedipme 1sosorbide
mononitrate




Cardioprotective e e L rare . o
effect of beta-blockers
inangina .

a4

bean imp e inan anti-anginal drug

Weissberg?! has postulated how beta-blockers may
break the link between ischaemia and il:(evexsible

the reduction of infarct size and incidence of
arrhythmias 38

A study reported 1n 1986 has provided additional

evidence in support of a cardioprotective effect of

beta-blockade in patients with more serious unstable
T R T

their combination on the incidence of recurrent
1schaerma or MI within 48 hours of treatment.

Metoprolo} alone and metoprolol with nifedipine
were the only treatments which resulted ina
N

e Bmmmtles A w8 M o cnme ot

protecting against further ischaemia 82

Nifedipine admimstered alone resulted in a trend

PN SIS AP ISP NI

Simple once-daily dosage Theop dose and freq have been investigated
m a number of blind cross-over studies

Studies have generally shown that Tenormin’ gives
effective control of angina throughout 24 hours, and that
twice-daily dosing gives no further advantage over
once-daily dosing in almost all patients 19.21.28.32.40,41,
4450.34 37 Some physicians have concluded that, .. the
24-hour beta-blocking effect of [ '] naght be

’7
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placebo

Frapea i, reen oo

6Months 12Montts
‘Tenormn' J

L

)

improvement was not the result of any formal exercise

training effect 48

L5 NUNROWN

86
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Cardioprotective T B s
effect of beta-blockers
in angina . . e
be an important advantage in an anti-anginal drug

Weissberg®! has postulated how beta-blockers may
brcak the link betwecn lschacmm and irreversible

arrhythmias 58

A sludy reported in 1986 has prowdcd additional

1 in support of a cardiop ive effect of
beta-blockade in patients with more serious unstable
angina 82 This double-blind, placebo-controlled,
randomised, multicentre study was designed to
determine the cffect of metoprotol, nifedipine and
their combination on the incidence of recurrent
ischacmta or MI within 48 hours of treatment.

Metoprolol alone and metoprolol with nifedipine
were thc only lrcatmcms whnch resulted in a

PO - f

Nifediptne administered alone resulted in a trend

towards a worse outcome such that the study was

stopped p ly,“ . ttwas felt hical to
herapy tnal

medication "2

Simple once-daily dosage The« dose and frequency have been
tn a number of blind cross-over studies

et DL PuysICIans tave concluded that, * .. the
24-hour beta-bl: g effect of ['Te /mxght be

o7



Y

Figure 10. Frequency of angmna (e—e) and glyceryl
trimtrate consumption (-4} during placebo and
early and long-term *Tenormin’ treatment
10
8
6
3
E
3
z
4
2
T ®
0 e =
2Weeks 6 Months 12 Months
K placebo “Tenomun’ J
L AL T L PSR B
ity
months. 48

During the next nine months, the anti-anginal effect, as
represented by these measures, remained constant and
0l Immmanna in camirn A nanaambnnbian ae

traming ellect **
Schwartz concluded that, “The lzenefx(_‘iﬂl effects of
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( Figure 12. Effect of different doses of “Tenormin’ on angina n 10 patients

Weekly angina attack rate Weekly GTN consumption
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Summary: “Tenormin’in O Effective prophylaxis in classical angina of effort

angina O Effective in unstable angina occurring at rest and on
effort
O Madicmnr hianet smdndloan oo 242 b meane ]

O Overall, more effective than nifedipine as
monotherapy

O Addition of calcium antagonists can provide extra
benefit in severe or unstable angina

O Cardioprotective beta-blockade benefits the patient at
risk from Ml or sudden death

O Proven long-term efficacy
QO Simple once-daily dose for most patients
QO Low level of side-effects



/ Figure 11. \

Myocardial infarction or recurrent 1schaemia
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Anti-arrhythmic effects of

beta-blockade

Beta-blockers are effective anti-arrhythmic agents eg
\vhen (:xccsswc sympathetic stimulation results in sinus

ectopicF ker activity
Bcla»blockade overcomes this by:

O depressing excitability and automaticity
O sslowing heart rate

O prolonging refractory period

QO depressing conductivity

O preventing ischacmia

The importance of more comroverslal prcperues of

kers, such as ctivity
(MSA) 1s unclear For instance, practolol, wuh no MSA,
has proven anti-arrhythmic action whereas
dextropropranolol, which has MSA properties, has no
anti-arrhythmic action *

In the opinion ofl Scheidt, “Befa-blockersare. .
[ At i et ~

Consistent electrophysiological
properties of “Tenormin’

PSR TUHUN UGS ST X S

reduction in heart rate),

vebion o £ATR 2

'nus node recovery nme

retractory peniod of the ventricle34
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In ast to other cc ly used beta-blockers,
“Tenormin’ has been shown to have a wider range of
favourable electrophysiclogical properties’ (Figure 1)

(

Figure 1. Electrophysological properties of 8-blockers

{investigations in man)

Tenormin® puadolot acebutolol

Siunus cycle length o o © © [ [+
Sinus node recovery tme o ns nr ns ns ns
SA conduction time o o ™ ns o nr
Atnurn eflectve ref-

ractory period (ERP) [+ ns ) ] ns ns
Ataurn functanal

refractory penod (FRP) o ns or © ns L2
AV node ERP 3 nr I ar n nr
AV e FRP o ] © © © o
AVnodeconductontme & [ °© ° -] ©

© =i ly p ns = not or = not reported

\_

Di-Biase and co-workers concluded that, “ Tenormun’
lectrophysiologic properties similar to those

Iy studied beta-blocking agents excepl

ed achion or sinus 7ode

electr

P
of most p
for a more prono,
PR 4T -t

y

AV node re-entrant supraventnicular tachycardias”

Fusthermore, . . the lack of adverse effects on infra—
His conduction allows its use, also " sub/gcts 'thh
iculay cond) 2354k A
caution may be necessary in p;iﬁents with §inus
fysfunction (see also Prescribing Information)




Pacing-induced
arthythmias

Supraventricular
. arthythmias

Therapeutically-desirable effect on

supraventricular arrhythmias

" e,
t.:schycardmls in 68% of patients by normalising
vcn(ncular rate &

PN B e

{ L [ '
significance of the results still require to be evaluated
Four studses described the successful use of intravenous

or oral “Tenormin’ in patients \vnh supraventricular
.m hy thmi suchas Y o jcular
' ha ki -

atrial flutter or av:nal ﬁbnl.latit')n responded partially or
fully to “Tenormin’ whilst 33% of paﬁenv:s with
Ea A et A T e

Additional benefit detived from “Tenormin’ treatment
included stablllsanon or favourable reduction in blood
of heart failure
secondary to arrhythmlas‘“ and a significant fall in heart
rate ®

[ L

*As defined by the investigator
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Many arrhythmias controlled

by standard ‘Tenormin’ doses
Dose .regime andonset  Effective doses of Tenormin’ varied between studies, for
of action Instancg ~~¢-=7 ot ’ :
0.1mg/ .
min. 104

50-150mg/day

Following intravenous administration of ‘Tenormin, the
anti-arthythmic action was observed after two minutes,
stabilised after 5-10 minutes and remained constant fora
minimum of two hours !° On the other hand. the effect
of oral treatment developed more gradually over 24
hours.1¢

Most patients’ arthythmias were satisfactonly controlled
on standard ‘Tenormin’ dose regimes although
occasionally the higher doses were required with or
without concomitant hignocaine therapy 7

A well-tolerated treatment
for ventricular arrhythmias

icular arrhythmias require careful treatment mainly

infarction.2

[ ST

Several clinical studies have been conducted inwhich | "
“Tenormin’ was administered intraven?usly and/or orally !
L N i )

FnY

ventricular flutter”.10-14

Extrasystoles In three studies, oral and intravenous administration of
asysto “Tenormin’ resulted in a comp}ete of partial response
Jenomun e A v, A

patients 11
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( Figure 2. Effect of “Tenormin’ on ventncular

extrasystoles
220
Mean 200
extrasystoles —‘
ats 180

1

140 |

i

120 - i

H

100 | j . /] -

- - —~

= 71 &0 &4
Pretreatment  Week 1 Week 2

Vo K /

Ectopic beats Ventncular ectopic beats are presented in approximately
80% of post-infarction patients and indicate an
mcreased nsk of cardiac mortality.!4 It is thought that
beta-blockers may reduce the incidence of sudden death
by preventing ventncular fibnllation and ectopic beats.14

~- e a o

,/'—\ 101




Other ventricular
arrhythmias

Figure 3. Effect of “Tenormin’

on ventricular ectopic beats
100
p=0009
g0 T
?’Gefé'edudxon ;
[
beatsowc
60 1
{
i
w0 !
|
i
il
20 2
|
*“Tenormin’ placebo

N

This was further confirmed by the same clinicians ina

randomised comparison of ‘Tenormin’ with prajmalium

bitartrate in which “Tenormin’ and prajmalium reduced

ventricular ectopic beats b%: 91% and 77% respectively.
— el At L LT

SRR A

Other arrhythmias which ‘Tenormin’ has been shown to
control include paroxysmal ventncular tachycardia and
ventricular flutter (100% of cases reported),” ventricular
couplets (71%)!1and ventricular tachycardia (40%) 1*
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Rationale for beta-
blockers

Supraventricular
arrhythmias

Arthythmias associated with

myacardial infarction

It is well accepted that cc|rmin beta-blocrkcm are effective

death”

It has been postulated that i d withan
nnu. arrhylhmu: agent, such as a beta-blocker, should be

d. Several non-randomi studlcshaveshown

oo S e

B . - . - e al -

Trial (BHAT), there was a significant decrease in the
number of premature ventricular beats?® and a small but
non-sigmficant decrease in ventricular ectopic activity2!
after oral beta-blockade comparcd with placebo

I I .

. s

Combined intravenous and oral
“Tenormin’ for effective controlof
post-infarction arrhythmias

Yusuf and co-workers conducted a mndomxsed studyin
477 post-inf: patients whn wnhm 12

L..._-»f.-——-»l ERUvSNsTn - a
' '

discharged

Tonnrmin? cimifinnmtlo cndiand sba bune = o oF b1
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Figure 4, Effect of ‘Tenomin’ on post-infarctio
supraventricular arrhythmias post "
40
) Before “Tenormin' (n = 233) p<0.05
£33 atter “Tenormin’ (n = 244)
30
% change p<0.05
20 ¥
P<0.005
10 §
1
{ S
L 1 ‘
Totat ) Atna} Use of other
\_ tachycardias foril drugs J
Ventricular In the same study desctibed above, Yusufet al
arrhyfhmias moqitorved ventricular arthythmias lisx’ng 24-‘{1001'
DAY c oo ‘LArr‘-ﬁ

“Tenormin’ provided effective control of the majority of
the abserved arrhythmxas [ igure 5) thh equxvoca!
results on 22 For

“Tenornun’ induced a fall in mean heart rate, reduced the
mean (24 hour towl] number of ventricular cctoplc bea!s
(p<<0001); red d the incid of R-on-Tv

ectopic beats (p<0 001), 1 xeduced the jncidence of

PSRRI SRR

[EXIPRIPY PN

Tegormin' (n=5)



/' Figure 5. Effect of Tenormin' on post-infarction {_J Beftore ‘Tenormin' \
ventricular arrhythmias (24h recordings; n = 182) I3 After “Tenormin’

Total repetitive
b ] } p<0.05
arhythmias (

R-on-T ectopics [_

[ —

Ventncular ‘ j }p<0.01

couplets [ "i
l'npl ets T :]— p<001
ek
20 40 60 80

\ % Change
Summary: O Effective in a wide range of arrhythmias
‘Tenormin’ in the O Unlike many other beta-blockers including other
treatment of cardioselective agents, Tenormin’ prolongs atrial
anhy1hmias refractoriness

O Well tolerated by a wide variety of patients including
those with life-threatening arrhythmias
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itroduction

Vhy use a beta-blocker?

In treating pnhen!s who have coronary artery discase
and who display sngns of lschaemm 2 ma;or aimisto

PUSPESC RSP Y, mnpalan SN

. ' .
“Tenormin’ can prevent pre-infarct angina developing
intoan acute M1 2

1f a patient suffers an M1, short-term treatment with
intravenous and oral ‘Tenormin’ early in the ¢volution of
the infarct can reduce the extent of the infarction and
save lives 3

Those who survive an acute infarction are known to be
atincreased risk of dym;I; suddenly or developing further
SRS Dl . DR

An infarction may anse from over-activation of the

sympathetic nervous system which increases cardiac

workload beyond the capncnty of atheromatous  coronary
A—Teamano oo

DN R

[ 5 YRRV TRNEUOIE S PR S

actwity by a number of different
Ay YA t ..
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Characteristics of
pre-infarct angina

‘Tenormin’ treatment and the
progression of pre-infarct angina to

full infarction
Pre-infarct angina - also known as crescendo,
accel 1 or progressive angina or t} dMI-

may occur during exercise or at rest and may be easily
- Yo At AP RRSE RIS R

It is characterised by severe pain lasting several hours
and severe S-T segment elevation or depression
Depending on the severity, there may also be a low level
of cardiac-enzyme release into the circulation -

an indication that a frank infarction 1s impending

/Flgure 1. \

Representation of the possible vicious cycle involving metabolic
consequences of sympathetic stimulation in connectron witha
myocardial infarction

Increased

blood free
/ fatty acds
Decreased
glucose
/ / Increased cardiac workload

Increased Increased
ischaemic sympathetc
damage drve

sze of c‘onrz:hcanons
K —— (eg pain, arhythmias)

Adapted from Opie LH, et al Lancet 1977, 2: 89092
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Risks to the patient

“Tenormin’
reduces the risk of
developing

* full MI

An estimated 45% of patients with acute Ml have
prodromal sympto‘ms'(eg cl'xcst pain) ! In one series of
i Erand srd sl b g T

tr;:atmem during the warning bcﬁod may prevent
progression ta irreversible cardiac damage and save lives

/ Figure 2. *\

Reduced progression from threatened to acute Mt
100
[ controt
r} Tenormn®
.
of patents 2p<002
50
ey
i
i
H
§
0 S
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Calcium antagonists
in patients with
deteriorating pre-
infarct angina

wortality? There was no indication that Tenormin'

caused any irreversible effect on cardiac function 2

The results of this encouraging trial provided the basis
. P

for a larse-crale chndy3 dacianad tn aesabik -

| S I P

Thus, patients at special risk may be afforded protection
from a full M1 by early short-term administration of
‘Tenormin’

A controlled study etxamineq the outeome of105 |

ndamin L

. N
protect against progression of their pre-infarct anginato
full infarction®® {Figure 3)

( No effect on progression of ihreatened fo acute M }

Figure 3.

100

™7
Percentage %
of patents
(n=105)

75%

nfedipine




Characteristics of
myocardial infarction

Risks to the patient

sympathetic activity (».vith a ccr}sequent increase in heart
. . 1 [N RS S

e e e ..

‘Tenormin’ in acute MI

Myocardial infarction usually occurs after several hours
of pain and its severity depends on the degree of
imbalance between oxygen supply End dem|and

D R T T S ik A A AP Ty

R . UMY Y FYVR PP,

interruption of the‘oxygen supply
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“fenormin’ saves fives

A imareacdant T
i

of chest pain However, development can continue for
St - b h

—np oL

The International Study of Infarct Survival (IS1S),
reported in }?86, demupsu—z_neg that s|hort-term

i
centres in 11 countries.”
The patients were a low-risk group {individuals with

hypotension or significant bradycardia were exc]qdfd)
cobia P T Iy "":"—"‘.“ -

PSS T

Beta-blockade was maintained with oral ‘Tenotmin’
(100 mg/day) for a further seven days.

- mr e o it as b padecadin In tha nombar nf
nan
'
e cmn 2t brmsbmn mrnd mbanmnd wboeoavan dae
R B .
LA cctamade aFaationtchad a
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/f Figure 4., \

The effect of early intervention with “Tenormin’ in reducing
mortality In acute myocardiat infarction

0 Vascular Mortality ]:] control

(n=16.027 E Tenomm’

{2p<001)

§\\§

Total vascylar deaths
&

First

L oot oFm
The benefits of “Tenormin’ in
acuteMI

‘Tenormin’ reduces e
infarct size ’ ’ :

mechamsm by wh(ch short- rerm admmxstrauon of

enormin’ d against mortality was
elucidated by the ISIS pllot tnal? (see also earlier in this
chapter),

The ex1ent of myocardlal damage was measured by
kinase i ~CK-MB;

release and R-wave score on the ECG 2 Both tests

produced indirect measurements which, together,

con-elated well wuth mfarvct size. Short -term muavenous
eom, —_

e P P Reerhs
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/ Figure 5.

definite MI

—

1gg Cumulative CK-MB release

Cumulative CK-MB release and R-wave scores in patients with inttial

140 2D<0002» 5o Frwavescore .
) 2p<0001
120
iy ©
100 ; i
w H @ .
80 i
i %
80 - ! 2 - HIS
40 g !
{ 10 i.
. | .
o Lo PR N
[ ey
\ {73 "Tenomn®
- ' R PR B S NI JPUAR RURRpL. oy
3 v amt L —Falgbastaf

Anti-arrhythmic action

s

reduced after beta-blockade

16

TV L cctecb e ten LaninTa duden MT nradicnnce ty



moni.torcq for ventncular pr;emalumlcomp_lwgs l::y 24-

% of patients.

Figure 6. \

Reduction in R-on-T ectopic complexes and repetitive
venincular arrhythmias (RVA) in the first 24 hours

10

g

09

Ron-T 08
2p<00001

07

MeanL0G o RVA24 hours

%N 8 88 3833 8 8

3
°

£l

et i . ea
Tenomn®'  controt "Tenormun’
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{ Figure 7,

Reduced chest pain after “Tenomin’
aoqm Pam Score Subjectve Pain Score
" ————— -
A W
~—
2 - 2
Pan
Pan
Score Score
1 1
o t+ o+ o+ o+ ° o+ + + 4
[ 15 . 30 60 0 15 30 45 6
me (mins) --—'sTanne “p<005 Time {mins) -/
l\ ~—Tenommin'  4p<0O1
“Tenormin’ relieves Pain during infarction is probably related to ischaemia in
chest pain the necrotic area which stimulates sensory neurones
(Figure 1). The pain triggers a further release of

catecholamines and beta-blockers such as Tenormun’,
which relieve pain, also decrease heart rate, blood
pressure and ECG abnormalities 11,1315

1 . A sland 4hn et in pardiag

N

;oo o .
P e
ic
L e
R . . o .
that, “Beta-blockers must be given a more unportant
place in the management of chest pain due to
myocardial infarction ™63
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Calcium antagonists
and ACE inhibitors
inMI

Risks to the patient

Asmall number of other trials, including a large,
multicentre, placebo-controlled trial, have also
demonstrated a reduction in chest pain in pauents with
Ml after they received other beta-blockers.13-15

Calcium antagonists have not been shown to reduce
infarct size or mortality in acute M1 and, in man, may
even increase mortality In a randomised study, 66
patients with acute MI received nifedipine or placebo
about 4.5 hours after the onset of pain 39 There was no
difference in cumulative CK-MB levels between the two
groups, indicating that nifedipine did not influence the
extent of infarction.

Several other studies, in which mfedipine was
administered early in acute MY, confirmed this
observation & 57 Four studies showed that verapami! did
not consistently reduce infarct size8 €2 70 or re-
infarction rate.69.71

In the randomised study described alzcve,’t" overall
P Ay a et

o[ ine and lon ity 64 65,72 As a
rvsul( nilns been concluded that, “Nifedipine did not
affect the pmgreman to acute mlarcllon among the
P nor did it alter
mfarct sxze There was, m fact a tendency toa
hugher lity in the

patients 73

There is also no convincing evidence that

inhibitors

Continued beta-blockade protects
against re-infarction

Sumvors of an acute infarction are at increased nsk o(
i

Aavelnmnn famhor seabaamin o ambn -

340 NUNSLALIE angina (lt{VeiOpSAl
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AMIpIs ULYeIvplg

PUDATHHRALLL THAY dldU HIVITAT ULe

risk of mortality.75-80 During the first post-infaretion
year, there is a 10% mortality and in the subsequent 2-3
years, a4% annual mortality.81 About half of the
post-hospital deaths are sudden (more than twice as
common as non-sudden deaths¢) and are mainly due to

ventricular fibrillation.””

(na yynnm rmatatin b acnnann ayo s nmttall s ~Binsibn o

prouvabie Mi +»

/ Figure 8.

The effect of age on in-hospital mortality from a
definite or probable myocardial infarction

(% of admissions)

Deaths

40 .. PR

T o454’ 5564

Age (years)

T s

120




‘Tenormin’ — an
effective treatment in
post-infarct angina

Long-term benefit with
beta-blockade

public health terms? and should be distinguished from
treatments which confer no mateﬁal benefit. “Typically,
t [with beta-blockade] of about 200 p
foroneyear.. mughtbe cxpected to avoid about 3
deaths and about 3 non- -fatal remfarctions.”?

As" described in the ‘Angine' Ch'a‘ptcr, ,'l'enon‘n‘in' is highly
effective than dliuazem or nifcdi}lai.r{c 8687 Therefore,
“Tenormin’ can protect agast the recurrence of angina
in post-infarct patients

Pooling the results from long-term randomised
studies yielded an extensive patient base of over 23,500.
Analysu of the pooled monahty data demonstrated \hat
o Llandea toantoncimt el Eaiontt madiemnd dmnmslen Los
. 1 S

patients who were randomised to ‘Tenormin’ during the
first week of lreatmen( (11%, 2p<0 01) compared w:th

tho i sada hod sasamsad palo carmal aesceases oe

B T S A T

beta-blocker after an i;'lfqrcﬁon

F VORGP R USRI PP YRR TG 1 WP SO

PORPIT ] PO S O R P
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Figure 9.
Mode of death in long-term g-blocker trials post Mi25

Overall mortality 3
Mode of death
suaden[ T}
Other L 1

Non-fatal remfarction D: j

o 02 04 08 08 10 12 14 16 18 20
Benefit Detnment
Qdds rabo
\ (actve ; control 95% confidence hrits)
Which patients In some studies, attempts have been made to identify
be“eﬁt most ﬁom T-n'nnn—:ne ~fratiante mnet Hlalo dn hanafit .nm a
beta-blockade? . . '
L A

[ R B ) et

Beta-blocker benefit due The protective effect of beta-blockers on the
e myocardium was mainly due to blockade of 8,-receptors

to sympathetic blockad per se as both cardioselective and non-selective blockers

wwiova offactine 5 Thara wae nn indicatinn that memhrane

There was a strong correlation between a reduction in
b P i bl peppairs



P L T O R N 0

Reduction It mortalty (%)

/’ Figure 10.

Relationship between reduction in heart rate and reduction in mortality.

g

* alprenclol

* hmolol

N = & metoprolol

~ o sotalol

. » oxprenolot

* pindoiod

» oxprenciol .
6 8 10 12 14 16 18
Reducton in heart rate (min ")

almost linear relationship between the

reduction m resting rate and mortality. The larger the
reduction in heart rate, the larger is the reduction in
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Long-term benefit
from calcium
antagonists

Nifedipine

Verapamil

Summary: ‘Tenormin’
in acute myocardial
infarction

Tr lamatamm ctirdine wpiih wif

calcium antagomsts, there is no convincing evidence
for secondary prevention,” 97

The Secondary Prevention of Re-Infarction Nifedipine
:l“nal (SPRINT) 1ncluded‘g279 survivors of an infarction

months of treatment, nifedipine did not significantly
reduce mortality or non-fatal re-infarction.9

As mentioned earlier in this chapter, unlike ‘Tenormin’,
nifedipine does not decrease heart rate and may even
increase it 40 A reflex increase in heart rate could, in
certain cases, outweigh the benefit of a reductionin
coronary artery tone.

A total of 1436 patients admitted to coronary care unit;l

OThere is strong evidence that over-activation of the
sympathetic nervous system is an important
contributor to the development of an infarction

O Beta-blockade with “Tenormin’ offers protection
apainst the consequences of excessive sympathetic
discharge

© ‘Tenormin’ protects pre-mfarct patents from
developing a full MI

O “Tenormin’ saves lives in acute MI

O “Tenormin’ protects the heart at risk by reducing
infarct size and reducing the incidence of arrhythmias
; e e Lt ek mamentn nntoct

[
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General principles

proportion of the parent compound needs to be X
metabolised before changes in blood levels and potential
clinical symptoms become evident.

Table 1. Some factors affecting drug phar Kineti

Common factors affecting

drug pharmacakinetics

bt Tinot: s g

Absorption Distribution Metabolism Excretion

Water/lipid solubility

© o © 0

Blood flow:
gastrointestinal tract
cardiac output
liver
kidney

(-]
L]

Competition for:
absorbing site
protein binding site
metabolising site
tubule secreting site

Organ function

Other factors:
Physicochemical
properties of drug
Enzyme induction
Enzyme inhibition

o
°

Dnba Llaalrmg come Lo A1 et e sl 2 b 1
enzymes of the cytochrome Pysq system Plasma levels of
drug and/or metabolite may be affected if two drugs
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Lipid solubility — an
important determinant
of pharmacokinetic
interactions

The second type ~ pharmacodynamic interactions —are
generally more predictable provided the pharmacology
of the drugs is known and may include haemodynamc
and electrophysiological mechanisms, Hepatic drug
metabolism is also dependent on hepatic blood flow
which, if altered, may affect plasma drug levels by
changing the rate of drug presentation to the
metabolising enzymes.

Whilst the cardioselectivity of beta-blockers does not
appear to be an important factor in determining drug
interactions, lipid solubility is of characteristic
importance. The water/lipid solubility of a peta‘:bloclker

Pl A i it an bn Ln wnTnbeiabe T aneiting 0

[T RwY

Which drugs interact with
“Tenormin’?

FLm mmnrstin fbtade dncimand 40 invactiaata the drifs with

Calcium antagonists.

- S B bn ennndbad writh
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Table 2. Effcct of co-prescribed drugs on Tenormin',

Drug Effect on Tenormin® Relevant chinical effects  Referenc
Ace%lsahcyhc acid None None 31
Alcohol None None 55,56
Allopurinol None None 31
Aluminium hydroxide Decreased bioavailability =~ None 8,50
Amitriptyline None None 54
Ampncnllm Decreased bioavailability  Unknown 31,59
Decreased bioavailability ~ None 8
Chlonhahdone None Enhanced b p.reduction 6,7
Cimetidine None None 38,40,65
Diazepam None None 52
Flurbiprofen None None 36
Food Decreased bioavailability ~ None 62
Frusemide None None 8
Hydralazine None None 9
Ind thaci Unk Increaseinbp. 32
Isosorbide dinitrate None None 12
Metoclopramide None None 50
Nifedipine None Enhanced b p. reduction 2,66
Propantheli 1 d bi ilability None 50
Ranitidine None None 3845
Smoking None None 3
Sulindac Unknown None 32
b p. = blood pressure
Nifedipine Asitisalso relevant to know 1f the two types of agent
mteract p of
1nl and Fatayone nnnl-.
[N R ST s
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Table 3. Effect of Tenormin’ on other drugs.

Effect of
“Tenormin’ Relevant '
Drug on other drug clinical effects Referenc
Acenocoumarin Unknown None 18
Alcohot None None 55,56
Antipyrine None None 30
Disopyramide Decreased clearance Unknown 2
7-Ethoxycoumarin None Norne i3
Isosorbide dinitrate None None 12
Lignocaine None None 20
Phenprocoumon None None 17
Tolbutamide None None 20
Verapamil None None 4
Warfarin Increased peak blood levels None 14
Verapamil P I T IO VISR I TP X NvA Y
1y
in patients with impaired ventricular function, and this
combination should not be given to patients with
conduction abnormalities (see Prescribing Information).
- F ool cp et A e a1 Lenmuprnnad mennmnalal
Diuretics - complementary action
articularly useful in hypertension
Chlorthalidone The antihypertensive effect of fixed combinationsof
° ‘Tenomﬁr}tp with chlorthalidone [I ‘"Iknors&c’ and ‘Tenoret’
e ittt tha oo
et ‘ cvem meZdmmcanfa :\havrnu/v\l(ine!ic interaci:lon
! *in hypertenstve
Frusemide Frusemide has no effect on the bioavailability of

“fenormin’8
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Vasodilators ~ no effect on
“Tenormin’ kinetics

Hydralazine The pharmacokinetics of 100mg Tenormin’ were
unaﬂe_ctcfi lzy concurrent oral a.dministmtion of 25001'

changes rather than a metabolic intéraction 11

( Figure1. \

Etlect of oral administration of hydralazine on
plasma concentrations of “Tenomn’

O Tenomin® (100 mg} alone
© Tenormin’ + 25 mg hydralazing
A Tenommn® + 50 mg hydralazine

Piasma Tenormin’ concentration (ng/mi}

10 Lo RS Y
o 1 2 3 4 M s ’ 8 ¢
\ Time post-dase (hours) _/
Isosorbide dinitrate

Neither “Tenormin’ nor 150sorbide dinitrate had any
effect on the pharmacokinetics of each other.12
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Anticoagulant status unaffected by
“Tenormin’

A further potentially important source of drug
interactions is the co- -administration of beta-blackers
with anticoagulants, eg in patients with myocardial
infarction. “Tenormin’ does not display any adverse
chinical sequelae when administered with
anticoagulants.

7-Ethoxycoumarin Using in vitro preparations of hepatic
enzymes, ‘Tenormin, unlike propmnolol did notmhfblt

7—elhoxycoumann metabohsm“ (Fxgure 2) Th

LSRN

/ Figure 2.

Effect of propranolol and “Tenormin’ on
7-ethoxycoumann deethylase activity

. propranclol

100 200 300 400

\ inhibitor concentration (M)
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Warfarin

Phenprocoumon

Acenocoumarin

Lignocaine

T VT antisdsiag nfnnrmal
L. R RE N VY § 'N'..-..... ~ilipuaypnelr hao chagm that
warlann v

T = ptands dmis cbdifn Lanlibes enhinate STannrmin’ did

on phenprocoumon, the investigators related,

“Although the transient increase of phenp

plasma levels caused by metoprolol may be of little

climical significance after a single dose of

phenp @ more mp lteration in

phenp_'mcaumon_'dxsposn'tion and effect should be
S Fusiad o an -

Trserr darmse

e ne grrnmacte

therapy™?
The activity of acenocoumarin, in patients receving this
N e T T e

Anti-arthythmic agents — more
evidence required

Tee e ctun b 2t ag an mwnt hoamndia mntamnanee s basea

(Figure 3)

As aresult of the low therapeutic index of lignocaine, it
may exhibit toxicity 1f plasma levels increase above
normal This 1s particularly relevant to post-infarction
patients
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/ Figure 3. 1
Relationship between % inhibition of lignocaine metabolism
by rat liver microsomes for different 8-blockers19

60 . . “ e

axprenolol

_& tmolol © © labetatol
£
§ © alprenolol
& © metaproiot
K © acebutolol
g 20 [ - . -
F=
€
=
[} o . NS
001 01 1 10 100
K Partiton Coefficient Kp foctanolioutter)
Eal . 1 PR T T LI RPRRP SN P §
Disopyramide - o T e e emafdacon fembmnnln acante
are conflicting.2* 27
L oo o emangevad after

" L s ML Alanenana b diennuramide waS

. - L T O i
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Antipyrine

Acetylsalicylic acid

Indomethacin, sulindac

Furbiprofen

Anti-inflammatory and analgesic
agents ~ a possible interaction with
beta-blockers?

Preliminary wP‘rk indicatfeld. that t{lere‘yv?s' nodifference

standard onc.c-da'\\y dose of 100mg Tenormin' had 1o
effect on the clearance, volume of distnbution and
limination half-life of anti ',_. in normal vol 30

T
. . "

sigmﬁcaﬁtly lowered the mean lpla;ma clearance of

antipynne at equal degrees of beta-blockade

In healthy volunteers, 500mg acetylsalicylic acid did not

alter the pharmacokinetics of Tenormin’3!

Tnd i

hacin appears to i blood p in
hypertensive patients treated with different beta-blockers
including “Tenormin, oxprenolol, pindolo! and

p 101,32-35 byt this property is not shared with the
t-nfl y agent, sulindac 32 The specul.

phar 3 i hanism may involve opposing

effects on ic and/or renal p Jandins 32

L T T S N am iy 1

Histamine (Hy)-receptor blockers —
concurrent use with certain
lipophilic beta-blockers may cause
problems

L L I I TUI

solution to the problem as it has not been shown to
interact with this class of drug
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Cimetidine

prohahly b inhihitiam af thia S et o,

‘Tenogi,r}in' was not affected by co-administration of
. v 0 AL L LU P U A |

C a0

.. RS S U SRPUURPIIY POt S

‘ as

by biotransformation,3 or penbutolol, which is mamnly
eliminated by phase Il reactions such as
glucuronidation.38

Cimetidine pharmacokinetics were unaffected by beta-
blocker administration 38

Table 4. Beta-block idine i ions38
(Drugs administered for 7 days to 6 patients)
Peak
plasma Elimination
conc AUC half-hfe
Treatment (ngml)  (ngmih) (hy
Metoprolol  Afone 177 1,167 44
100 mg bid
Plus
cimetidine 284* 1.885% 70
Propranolol Alone 126 948 56
8mgbd 000000
Plus
ametidipe 51" 2112 76
“Tenormin’  Alone 560 5,787 74
100 mg dally
Plus
cimetidine 610 5,827 75
=~p<005

N nharmacodvnamic interaction was reportedin



Ranitidine

Aluminium hydroxide

Propantheline

Metoclopramide

Diazepam

B N T e

clarification.

Other anti-ulcer drugs —no clinically
important interaction with
“Tenormin’

Aluminium hydmx’ide reduced the lzioavailability of .
1. el s . * e tee + e sp

. - - - N
ani in gastric pH affecting the dissol rate of
‘Tenormin’>®
- . . . .
T

I SR I RO DR _,."___‘,l‘ . ¢

is unhlkely'to affect the degree of beta-blockade by
“Tenormin’ in view of its flat dose-response curve.

Metoclopramide increases the rate of gastric emptying
but has no effect on the bioavailability of “Fenormin’se

Psychotropic drugs —no interaction
with ‘Tenormin’

VAl imbnam cteedenn bone ~ mmmFomand T e

propranolol, but not by ‘Tenormin’51.52 The increased
plasma levels of diazepam and metabolites produced by
the ipophilic beta-blockers were closely associated wath
an impawrment of psychomotor performance.52
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Amitriptyline

Alcohol

Cigarette smoking

‘Tenormin’ did not impair subjects’ psychomotor
function even when administered with diazepam.
Hawksworth and colleagues noted that when diazepam
needs to be given with a beta-blocker, “... use of 2
hydrophilic g-adrenoceptor antagonist would appear
to minimise the incidence of adverse side effects”s2
Other aspects of the psychomotor testing carried out in
this study are described in the ‘Hydrophilicity' chapter

Thosctot'an 21 .. . ,

In healthy subjects who received ‘Tenormin’ or
metoprolol in combination with amitriptyline, there was

ORI SURC SN

PN R

The pharmacokinetics of “Tenormin’ were not altered by
amitriptyline.

11 _aal aesantial

Alcohol ingestion activated propranolol met;'abolism,:ﬁ

[REY

The pharnmacokinetics of ‘Tenormin’ were unchanged by
alcohol ingestion and vice versa.>%®

Smoking has less effect on
“Tenormin’ than on lipophilic
beta-blockers

In addition ta increasing heart rate and blood pressure;
* e umitn pnslring may alsn mduce hver drug

57

. sless
3
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Ampicillin

. . [ .
of propranolol and nifedipine were lower in patients on
-~ A e T pmn

P b

crmnlrinn hot tha Affaeanane

Ve .
study s

Table 5. Arca and severity of S-T segment depression
measured immediately after exercise®

Smoking  No Smoking

area 5632 4132
Placebo seventy 68+40 54+34
T area 20+18 1414
“Tenormin severity 25+26 17+17
area 26+20 19220
Propranolol  Gopey 34327 25332
area 39+30 2128
Nifedipine severity 53+28 25+33
o -, M ot . : " T
Miscellaneous agents

v CE
antll&lohcs are known to impair drug absorption, 6951 the
mochanigm marisme Al wTmen ot LT . &'

lenommnt was unchanged in hypertensive patients
receiving the same drug combination.3!
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Food

Calcium

Allopurinol
Tolbutamide

Summary:
Drug interactions
with ‘Tenormin’

Under normal conditions, “Tenormin’ is only al Y
absorbed due to its hydrophilic nature (see 2bout 5%
‘Phannacolginetics’ chapter) Ingestion of food reduced
the absorption of ‘Tenormin’ by approximately 20% but
this was not thought to have any clinically relevant
consequences.5?

In direct contrast, the bioavailability of metoprolol and
Pron‘ar}(_)Lol were enham:f:d by food intake probably due

normal subjects experienced a reduction in exercise
tachycardia Nevertheless, blood pressure control was
unimpaired in hypertensive patients receiving the same
combination.®

In healthy volunteers, allopurinol had no demonstrable
effect on the pharmacokinetics of ‘Tenormin’3t

The bicavailability and clearance of tolbutamide in
normal volunteers was unaffected by ‘Tenormin'2°

O Consistent pharmacokinetics enable prediction of
possible drug interactions

O Beneficial pharmacodynamic interactions with
diuretics and some calcium antagonists confer
important therapeutic advantages for patients

O Hydrophilic molecule means few liver-medzated drug
interactions

O Unlike lipophilic beta-blockers, “Tenormin’ kinetics
are unaffected by cimetidine and hydral

O Less affected by enzyme inducer, nicotine, than
lipophilic beta-blockers

O Bioavailability altered only by a small number of
agents usually without adverse clinical sequelae

O Caution may be necessary if patients are also taking
verapamil or disopyramide
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Consistent bioavailability =
predictable clinical response

Patients with Bioavailability of “Tenormin’ is reflected in the blood
normal renal and levels of the drug as well as its accumulation in the urine
hepatic and is a consequence of its minimal metabolism

! (<10%)! and low biliary excretion 2 Approximately
function 50% of ‘Tenormin’ is absorbed after oral administration-6
and urinary recovery of “Tenormin’ is of the order of

95% {after iv administration)® and 50% (oral
administration) respectively® (sce summary in Table 1)

Ingestion of food reduces the mean area-under-the-curve
(AUC) values by 20% after acute administration of
“Tenormin'? but is unlikely to have any clinical
consequences in view of the flat “Tenormin® dose-
response curve (sec ‘Hypertension’ chapter)

Peak plasma levels are reached approximately 2-4 hours
after rcpcate? oral dosing (100mg/day) and do not differ

of its negligible fiver metabolism 5 Consequentt
consistent blood fevels are achieved with a predictable
clinical response.

Simple kinetic profile gives few
clinical problems

“Tenormin’ is only 3% protein bound in the plasma% and
A e - RS I LR )

‘The elimination half-fe of “Tenormin’ following chronic
oral administration to patients with normal renal
function ish6-9 hours3 5610 and is of the same order as
romnrtod aftae mnnla aealne o adoata ataekt oo T4
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Table 1, “Tenormin’ -

ry of phar ki data3.5.13.30

Dose ti, Bioavail- ~ MeanC,... MeanT,,, Mean Mean Ve
(mg) (hours)  abilty(%) (/) (minutes  AUCh d'\:x“buaim
(ngml*h)  (L/kg)
Orat 100 6-9 50 600 24 6000 -
Intravenous 50 69 95 - - 4730 07

Patients with impaired

renal function

Clinically-verified dose
recommendations

VHIIBG 13 14 Similae wacse e spavs Abdnanad sbice sl

Dose recommendations have been calculated in order to
avoid excessive blood levels of ‘Tenormin’3 and have
been verified in patients with impaired renal funetion!s
{for further details see Prescribing Information)

“Tenormin’ ~ elimination by
haemodialysis

“Tenormin’ is readily dialysable due to very lc
Pt St A A a4

A‘."""". [
of 50% for each dialysis.1?
1n the dialysis interval, “Tenormin’ is ehminat
it e i s i

aF manilend henanbane



Minimal problems with impaired

liver function

O . .
generally unaffected by alterations in liver function 18-20
Nevertheless, in a small number of patients with chronic
liver discase, transient changes in renal function may
occur, leading 10 delayed excretion of Tenormin® 20

Kinetics unaffected by thyroid
disease

. P ! B I . Y N R

‘Tenormin’ and elderly patients

Renal and hepatic function decrease with age?223 and
therefore a ipophilic beta-blocker such as metoprolol,
which is metabolised, shaws marked variations in peak
plasma levels in young and elderly subjects 2¢ However,
Tenormin’ is virtually unmetabolised and does not

\f Ty at gl far filtration rates

above 35ml/min 13

The kinetics of “Tenormin® have been compared in young

and clderly (66-78 year old) male subjects given single

oral (100mg) or intravenous (10mg) doses. There was no

significant effect of increasing age on clearance, volume

of distribution or bi fv}ilabillt;; of Tenormin’?5 The
e am PRI I S :

In contrast, the results of a second study provided a
different view Barber arnd col!eagues calculated
bt it S e e N



Table 1. ‘Tenormin’ y of phar kinetic data3.5,15.30

Dose tiy Bioavail-  MeanCpo MeanT,,, Mean Mean Vol
(mg) ({hours) abilty (%)  (ng/ml) (minutes)  AUGC, . distnbution
(ngml*h)  (L/kg)
Oral 100 69 50 600 24 6000 -
Intravenous 50 69 95 - - 4730 07
Clinically-verified dose
recommendations
Patients with impaired  The peak and 24-hour plasma concentrations of
renal function “Tenormin’ increase as creatinine clearance decreases, as

demonstrated by an increase in blood half-life and AUC
S e e I

Dose recommendations have been calculated in order to
avoid excessive blood levels of ‘Tenormin’'3 and have
been verified in patients with impaired renal function?®
(for further details see Prescribing Information).

“Tenormin’ — elimination by
haemodialysis

“Tenormin’ is readily dialysable due to very low protein
raidatitrii ARl Al

T 4L Al dmbargpal Tanarmin’ ic aliminated dowly!?

ven

Infc')rmaﬁoﬁ section}



Minimal problems with impaired
liver function

Unlike the lipophilic beta-blockers, propranolel,
metoprolol, etc., “Tenormin' undergoes only minimat
hepatic metabolism and its chmination from the body is
ly unaffected by alterations in liver function 18 20
Nevertheless, in a small number of patients with chronic
liver discase, transient changes in renal function may
oceur, leading to delayed excretion of Tenormin’ 20

Kinetics unaffected by thyroid
disease

In contrast to metoprolol and propranolol, dosage
adjustment of ‘Tenormun’ is unnecessary in patients with
thyrotoxicosis as bioavailability is unafiected 2

‘Tenormin’ and elderly patients

Renal and hepatic function decrease with age2223 and
therefore a lipophilic beta-blocker such as metoprolol,
which is metabolised, shows marked vanations in peak
plasma levels in young and elderly subjects 24 However,
“Tenormin’ is virtually unmetabolised and does not
accumulate sigmficantly at glomerular filtration rates
above 35ml/min.13

L Lt e E PP L S Lt i e 3 e e

o { tenormun §

In contrast, the results of a second study provided a
different view. Barber and colleagues calculated

Tamnemain? Alanvnman afonm p'abt daee af aoal oot

qumg aose Hldy e IIIUR: dpploplldld lur uwe clueny anag !
yet still optimal
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Summary:
‘Tenormin’
pharmacokinetics

0 4 RUN-IMELLVYLSEd, AT Cl1ve vela-blocker
{Tenormin'].. .

O Simple kinetics due to hydrophilic molecule
O Predictable clinical response to a fixed dose

O Low volume of distribution contnbutes to low CNS
penetration with low incidence of side-effects

O XKinetics unaffected by thyroid or liver disease

O Clinically-verified dose recc dations for patients
with impaired renal function

O Minimal effect of age on kinetics
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Adverse reaction
reporting systems

Double-blind trials

extremely low

In general, the reporting of the incidence of side-cffects
vanes enormously with the evaluation technique

. cmploycd Ttis recognised that the incidence of “events”

ynonymot wuhndvcrsc. i |orsndc-efrcc!s)ls

mabxhw to cstabhsh a musal link bcm cen dmg and
“even

One Df the most reliable methods is that based on a
double-blind, placebo-controlled tral where the placebo
cffects can be subtracted from the effects of the active
drug Several of these studies as well as large-scale
patient surveys have been used to assess the tolerability
profile of Tenormin' Some of the adverse reactions have
been classxf' ed i mto thosc which canbe predxclcd from
the phar it of the mol and
those which are |d|osyncrau0

Most studies show only minor
side-effects with ‘Tenormin’

In 11 sep double-blind, rand d trials, side-
effects were assessed in 482 patients with mild to
moderate hypertension Their ages ranged from 18-65
years and they received “Tenormun' (100-300mg daily) or
placebo for at least one month before answering
questions from a symptom check list 2

Cold extremities and fatigue were seen more often with
‘Tenormin’ and their incidence accounted almost
exclusively for the higher total incidence of side-effects in
the “Tenormin™-treated group (Table 1)
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95% of patients report
feelings of well-being

'(mble 1: )Adverse effects of Tenormin’ and placebo
n=482)

Placebo 7 g
Side-effects n % n %
Cold extremities 47 98 75 156
Fatigue 82 170 107 222
Bronchaspasm 27 56 30 62
Indigestion 16 33 16 33
Diarrhoea 2 04 7 15
Constipation 24 50 13 27
Vivid dreams 17 35 14 29
Insomnia 12 25 9 19
Dizziness 31 64 37 7.7
Depression 30 6.2 26 54
Impotence 12 25 13 27
Paraesthesia 10 21 13 27
Skin rash 4 08 3 06
Ataxia 1 02 3 0.6
Total 315 366

Other physwxans ha\ e slmnlarly noted that the “true”

A s bt wara

- 1 et i Mann ot nac eandieted

of the group.®

i

4 —Liabieen Fanline nfrallheino was renorted bv 95% of

3



Table 2. Twenty most frequently reported side-effects

based on 39,745 patients.
Number
Adversc effect reported Percent
Headache 628 1.6
Dizziness 628 16
Tiredness 497 13
Nausea 461 12
Fatigue 439 11
Weakness 375 09
Lightheadedness 268 07
Bradycardia 232 06
Ocdema 216 05
Diarrhoea 203 05
Depression 184 05
Impotence 149 04
Dyspnoea 144 04
Nervousness 141 04
Chest pain 126 03
Lethargy 17 03
Malaise 115 03
Dry mouth 111 03
Drowsiness 108 03
Increased blood
pressure 105 03
. ' e
Long-term tolerability — -« <« < em
L Ry S P

because of side-effects, the most common reason being
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95% of patients report
feelings of well-being

Table 1: Adverse effects of Tenormin’ and placebo
(n=482).

Placebo “Tenormin’
Side-effects n % n %
Cold extremities 47 98 75 156
Fatigue 82 170 107 222
Bronchospasm 27 56 30 62
Indigestion 16 33 16 33
Diarrthoea 2 04 7 15
Constipation 24 5.0 13 27
Vivid dreams 17 35 14 29
Insomnia 12 25 9 19
Dizziness 31 64 37 77
Depression 30 6.2 26 54
Impotence 12 25 13 27
Paraesthesia 10 21 13 27
Skin rash 4 08 3 06
Ataxia 1 0.2 3 06
Total 315 366

Other physicians have similarly noted that the “true”
side-effects of “Tenormin’, reported by patients, were
muscle fatigue and cold extremities 3 The overall number
of side-effects to “Tenormin’ treatment was equally low n
other double-blind studies 45

Alarge postmarketing surveillance study was conducted
1n a predominantly middle-aged to elderly population of
39,745 hypertensive patients, 34,120 of whom completed
28 days’ treatment with ‘“Tenormin’ These patients were
treated for one month with 50mg ‘Tenormun’ daily, which
produced satisfactory blood pressure control in 71-80%
of the group.6

e vannrtad hv QA9 of

s alaeininane Tha hyantr mnct rennrtad side-




Minimal incidence of
heart failure

No requirement for
additional inotropic
agents

Low risk of cold
mities

[ A n s Ty AURPLTRY  NEPVELATRY 7 SR

. T
reason far 'l'cnomnn
Further evidence is prov:ded by Simpson who had to
withdraw only one patient out of a group of 543 because
of symptomatic bradycardia.!8

I T TRy AP

e LT U

G e e T e .
the frequency of dizziness, fatigue and cold extremities
was similar in all age groups, indicating that the elderly
were not likely to experience any extra problems.
Additionally, in a subgroup of 482 patients who received
“Tenormin’ for at Jeast one month, the reported
frequency of dizziness was similar to placebo (Table 1).2

Heart failure has rarely been reported with

Tenormin’® 12 Furthermore, in patients with myocardial
infarction, a reduction in the incidence of heart failure,
from 24% in controls to 19%, was recorded after acute
intervention with “Tenormin'17 A second study involving
myocardial infarction patients also recorded a lower
incidence of heart failure after Tenormin’ compared
with placebo or propranolo! treatment.20

‘This beneficial action of “Tenormin’ maybe duetoa
reduction in infarct size and consequently preservation
of a viable myocardium

FY SO L S

. .
infarction.2!

The advantages of cardioselectivity

The advantages of cardioselective Tenormun’ for a wide
variety of patients and, in particular, for the asthmatic
and diabetic patient, have already been described in

the ‘Cardioselectivity’ chapter.

‘“’hl]ft‘ reports qf cold extremities are common to all

1 o Co e

survey of patients who completed self-assessment
questionnaires showed that cold digits were perceived
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Comparison with other
antihypertensive drugs

Influence of heart rate

indigestion (n=3). “Prohibitive” side-effects such as
broncho;;)’afm occurred much less frequently with

and propranolol-treated patients (14.4%) as did the
minor “tolerable” side-effects &

A further large open study has confirmed the good
tolerability of ‘Tenormin’1®

A number orf studies have attempted to define the overall
et AP SR L e S i

in routine use.
The total incidence of side-effects was generally similar
C— .- E AT D R Y Ry ) | A

PR AP X PR

‘With methyldopa, ... most patients do not realize that
they have been suffering from tiredness or d)
until they change to another drug regime”'?

e memdald Liclpe aftor

Incidence of side-effects is not
related to pharmacological profile

i the heart rate is a consequence of the
Slowing °€ ghl R kaﬁ‘_lmmbam incliding
. cal
17

- e ils fentdae i nfcida.affonte



The benefits of hydrophilicity

by substituting “Tenormin’ in place

of lipophilic beta-blockers

The hydrophilic nature of ‘Tenormin' is reflected ina
very low frequency of CNS side-effects. The other major
benefits of hydrophilicity are discussed in more depth in
the ‘Hydrophilicity’ chapter.
In various trials, including double-blind and randomised
studies, (hlc use of‘lipophilic bctavbrlockers has been

‘ AR s s pav-iadict

abolished.

;irug 373943 Reports of slecp dilsturbancés,'insomnia and
restless nights were all significantly fower with
“Tenorrmn’ than pindolol or metoprolol 37.39.41

Patients who teceived Tenormun’ as a substitute
medication reported a significant preference (p<0 05)
for Tenormin’ over metoprolol and propranolol*®

and had fewer CNS problems such as nightmares,
hallucinations*® and visual perceptual disorders.42

One investigator concluded, “CNS side effects on
B-blacke”rf . can be very ungleasanl for g‘he wndiwidual

 mma r rammn

LN : .
“Tenormin’ in view of its hydrophilic properties 43
‘The patient response to this change n medtcation was
monitored over 1-4 years and is summarised in Table 3

Thei ded, “/* in’] seems to
give much less problems [with] the CNS and this
has been d during more than

1000 patient-years ™
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least often with “Tenormin’ compared with other beta-
blockers including non-selective agents, the incidence
being similar to placebo.2

Low risk of fatigue re e ey e

i oo . .
performance than non-selective beta-blockers. Overall,
beta-blockers did not inhibit the response to physical
training,2* however, non-selective agents such as
propranolo! and pindolol caused more impairment of
physical performance (maximum exercise load and
exercise duration)?>-28 than ‘Fenormun’ and this was
particularly noticeable in subjects with a high percentage
of slow-twitch muscle fibres.2? "!‘enormin’ a_l‘so

i~ LU R N N,

In one other study, fabigue developed early in treatment
with “Tenormun’ but resolved spontaneously after 2-3
weeks or with a reduction in dosage.32

— . v f e 3o Vantledin b tho antinn Af

Lipoproteins

be more relevant 33

- .. 1 mcntnlamnnnaic mara

Glucose tolerance



Laboratory values

Effect of age on
side-effects

Non-pharmacological (idiosyncratic)

side-effects of “Tenormin’ are rare

I v E A o KN

placcbo ornotat nll 28 Howcvcr lsolatcd case repons
of skin rashes due to beta-blockers including “Tenormin’
have been published 49 5t

Gastrointestinal symptoms such as diarthoea,
constipation and indigestion all occurred at placebo
level as did impotence and depression (Table 1) 2

The ocul p Jescribed for
practolol, has not been rcponed wﬂh “Tenormin’ andin
14 patients who developed the onp

all improved on swuchmg to Tenormin'®

o rend fmsinpd®mmbmme bomsin st s alfnfont] o
P - "
A
" .

SGoT, éGI’l‘, bilim'bin, alkaline ;;flosph;ltase, seru}ﬁ
urate and creatinine or urinary glucose and protein 4

The elderly do not experience more

side-effects with ‘Tenormin’ than

younger patients

In the Jarge patient survey described earlier in this
chapter, the elderly expenenced no more side-effects
than younger patients? and this was confirmed by a
further study in the elderly.52

A controlled trial is currently underway to test the
PR pisvts- A anly ety

group, P It q
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Table 3. Patient to medi h
(lipophilic beta-blocker to 'l'enomun')

&

Symptoms Number of Symptom
reports disappeared or

clearly
1mpmved (%)

Nightmares, insomnia

and/or hallucinations 55 91

Fatigue and/or

depression 42 60

Gastrointestinal

trouble 26 85

Bronchospasm 16 94

Impotence o 33

Cold hands 6 50

Other subjective and objective effects of various beta-
e} SRRSTROEEE L

i
15mg/day).
“Tenormin’ was indistinguishable from placebo and
produced signiﬁcandy fewer reports of dreams than
S Pt .
wang than pinaoioi aud proplanusel \p—v.l
disturbance of the sleep EEG was noted with pmdolol
PR . e Lt deavnn
o . L
TR e T
A ] . LR

1
I-‘urther suppurllve ewdence has been published in
S oF Tomarenint in nlace of
H no.o e T .
PO . ; . . L}
tlmgce “Tenormin’ was substituted for therr previcus
beta-blocker medication.

aco - 2w



Tolerability in overdose

Summ;

ary:
Tolerability of ‘Tenormin’

However, in order to minimise risk itis
that, in patients with ischaemic heart disease, withdrawal
of "Tenormin’ should be gradual (sec Prescribing
Information section)

Few problems with ‘Tenormin’
even in overdose

Beta-blockers are agents with a high benefit-to-tisk ratio
and very large doses are usually well tolerated The
clinical outcome of beta blockcr overdose can be

RS ESIA PRV S A RS I

i
PToan " i 2 i
unless other drugs or alcohol had also been consumed.37

(e pacn hac hnan ramartod of o notiant sha ieaactad

uncomplicated 32
Nna nlihahicknct lansm poonedncac sith Tamnoqin’

. EE i ' 100mg

bil of digoxin, verapamil and a morphine
dcnvauve 5 He was admmed 1Yz hours later and
L st mwienes bas - e
' ) H (|

mcomplete nghl-sxdcd block and grade 1AV block

There were no signs of heart failure.

After treatment, he made a full recovery and no‘Tenormin’
was detectable in his serum four days after the overdose.>®

O Tolerability profile confirmed in large patient studies

O Less than 3% withdrawal rate due to drug intolerance

O Similar incidence of side-effects to placebo except for
the well-documented beta-blocker side-effects of
fatigue and cold extremities

O Hydrophilic and cardioselective properties confer
important benefits in the form of a low incidence of
side-effects

O No changes in hepatic or renal function

O No changes in laboratory values

O Little evidence of withdrawal phenomena although
caution is recommended

O Well-tolerated even in overdose
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Preliminary analysis of questionnaires showed that the
treated group had a similar level of complaints to the
untreated and control groups (Table 4).53

Table 4. Side-effects in elderly hypertensive p.:sﬁenls.
Incidence {%})in each group

Side-effect Normotensive Hypertensive

patients*  controls treated
Headache 17 19 19
Tiredness 63 51 58
Breathlessness 55 37 51
Vertigo 38 23 2%
Depression 13 17 1
Indigestion 35 29 29
“Worries” 44 30 30
Generally unwell 32 24 35
*1m 5 sample

Little evidence for involvement
of “Tenormin’ in beta-blocker
withdrawal syndrome

Controversy surrounds the exact nature of the “beta-
blocker withdrawal syndrome” and whether it is a real
phenomenon. The conflicting evidence has included
anecdotal reports as well as controlled studies and the
“syndrome” generally occurred in patients receiving
propranolol 34

The effects of abrupt wnhdrgwal of “Tenormin’ treatment
o e e lee Lo n. oot T

e ~E AN bt

N\ .

these subfects and it was concluded, “.. the chinical

q of abrupt [Te in’] withd) lare

usually minor and pmdw;ﬂble corresponding with a
A 1 A 0 tr-hl

kade over several

;ays 755

P UK VGRS S T NN

sensiuvity 2
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Pregnancy
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hyp:ncns:on There was no evidence of any foctal

abnormalities although “Tenormin® was generally

mven after 20 wecks gestation
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However, there were no apparent detnmentat effects
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type noted with other beta-adrennceptor blocking
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‘There have been reports of skin rashes and/or dry
eyes associated with the use of beta-adrenergic
blocking drugs. The reported inaidence 15 small and 1n
most cases the symptoms have cleared when treatment
was withdrawn. Discontinuance of the drug should he
considered if any such reaction is not otherwise
cplicable.

OVER DOSAGE

From first principles, excessive bratlycardia may he
i e e m el Pt

njection Care must be taken to ensure that the blond
pressure does not fafl too low if the dosc of the
beta-receptar agonist has to be increased

Glucagon has also been reported to be useful as a
cardtac sumulant 1n a dosc of 10 mg intravenously

PRESENTATION
*Tenormin® tablets each contamng atenolol 100 me
and 50 mg
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TENORMIN® ~ Prescribing Information

“Tenornun' 15 effective for at least 24 hours after a
stngle oral dose This facilitates compliance by its
[P S e

nnramnb

DOSAGE AND ADMINISTRATION
Adults

Hypertension:

Most patients respond to 50-100 mg daly given
orally as a single dose The effect wll be fully
established after one to two weeks A further
reduction 1n blood pressure may be achieved by
combining “Tenormn’ with other antihypertensive
agents For example, co-admunistration of
‘Tenormin’ with a diuretic provides a highly
effective and conventent antihypertensive therapy

Angina:

Most patients with angima pectons will respond 1o
100 mg daily gaven orally as a single or dwided
dose. It 1s unhkely that additional benefit will be
gained by increasing the dose

Children

There is no paediatnic expenence with “Tenormin®
and for this reason it 1s not recommended for use
in chuldren

CONTRAINDICATIONS

“Tenormin’ is contraindicated in patients with
second degree or third degree heart block.
“Tenormin’ should not be used in patients with
cardiogenic shock.

PRECAUTIONS

Special care should be taken with patients whose
cardiac reserve is poor. Myocardral contractility

must be maintained and signs of failure controlled
with digitahis and duretics.

One of the pharmacological actions of “Tenomin'
is to reduce heart rate, In the rare instances when
symptoms may be attnbutable to the slow heart
rate, the dose may be reduced

‘Tenormen’ modifies the tachycardia of hypogly-
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‘“Tenormun’ may be used with cattion in patients
with chronic obstructive arrways diseasc Howewer,
occasionally some mncrease m arways resistance
may occur 1n asthmatic patients In contrast to
lective betablock this h
may usually be reversed by commonly used
dosage of bronchodilators such as satbutamol ot
isoprenaline.
In patients suffering from ischaemic heart discase,
as with other beta-blocking agents, treatment
should not be discontinued abruptly.
Care should be taken in szsmbing 2 beta-adreno-
ceptor blocking drug with Class [ antdyschythmic
agents such as disopyramde.

Beta-adrcnoceptor blocking drugs should be used
with caution 1n combination with verapamil 1
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Caution should be exercised when transferring
s — T 4 - ke . umsem Ling]

frem

mi/mmn/1.73 m? (equivalent to serum creatinne of
300-600 micromol/litre) the oral dose should be 50 mg



Angina, unstable

Angiotensin converting
enzyme (ACE) inhibitors

Anticoagulants

Antihypertensives
Anti-inflammatory agents
Antipytine

Anti-ulcer drugs

Arthythmias

Asthma

Atenolol

smoking and
‘Tenormin’in 77,79, 144
¢f nifedipine 77-79, 145
cf propranolol 76, 77, 145
S-Tsegment changes 79, 145

beta-blockers in 82,83, 87
‘Tenormin’in
attack rate 82
cf calcium antagonists 82, 84, 85
+ calcium antagonists 84, 85
efficacy 82, 83, 85
exercise capacity 82
heartrate 83
¢f isosorbide mononitrate {ISMN) 82
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Calfeine
Calcium

Calcium antagonists

Captopril

Cardiac arrest

Cardiac enzyme levels
Cardiac failure
Cardiac function

Cardioprotection
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lipoproteins 19

Raynaud’s phenomenon 18

smoking 14

smoking and coffee drinking 14-16
clinical consequences 5
drug interactions and 134
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Baroreceptors 13
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compliance 29 . .,
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withdrawal syndrome 170, 171

Beta-blockers selective and non-selective 5
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Dose-response curve ‘Tenormin’ 43
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side-effects 50
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Central nervous system
Chest pain
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Cigarette smoking

Cimetidine

Clonidine

Coffee drinking

Cold extremities

Compliance

Crescendo angina

D

acute Mlin 103, 109, 116, 118
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Debrisoquine metabolism
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Diabetes
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Disopyramide
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Lignocaine metabolism
Lipid solubility
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metabolism

Glucose tolerance
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CNS penetration 30
CNS side-effects 167
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Pharmacokinetics
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Post-infarct angina

Practolal

'rajmalium bitartrate

regnancy

See Intrinsic sympathomimetic activity
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