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Note:—

(i) In the case compilation of procedures done, the contents and the subsequent pages should

be made into different sections (a) Procedures done . (b) Procedures assisted

participated

(ii) The Contents page wil! carry information as per model given under

PROCEDURES DONE

Closed Mitral valvotomy

Patent ductus arteriosus-ligation

Atrial septal defects ..ol

124 (say)
10

PROCEDURES ASSISTED

Closed Mitral valvotomy

100 (say)

(iii) In the subsequent pages details of each procedure done/assisted should

he given in the format given below :—

Heading: Closed mitral valvotomy.

Date

Name of the patient

Age Sex

(c) Procedures

(d) Procedures attended/ participated etc. in Other Centres. Each section should
be preceded by a leaf carrying the name of the section that is succeeding.

Patient No.

(iv) Inthe case of Project Report in the page immediately following the Certificate page the -

under-mentioned details should be given :—

(a)

(b)

(c)
(d)
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complicated cardiac SUTESDY rise of cardiac 8nzymes 1s Juu?g,%g
result of obligatory cardiac ans noncardiac tissus damage.
rimus contributing faciors includs (1} chest muscls fraumag {23
ndling. incision and suturing of atris  or yentricles; (3}
- fmots  of hypoxis, hypethsrmisa, difibritiastion and hypsss on
17 1@

. - i or oA s Ly L
rdisc and nonoardiasc fissus:; and (&) hemolysSis. Maorsovear
inh sltsrsd microvasculsr permiability and alitsration in
anotion of  hepatic and renal :ubsdaiem azsociaisd with
ssthypass siabus; the kinetics of CK  and CHEKME relsase and
isposal can possibly be altsred.

Some of the previous workers have suggested sstablishment of
rofiise of snzyme releasa as sensitive and specific marker of

1.8,153,18,20

LB, 1R, 18, 27 .
Mi. The exact normal reference values are partly
21
ffacted by different methods of snalvsis,  the individual labo-
shtory and surgical and bypass technigues folliowed.
encs it iz important to establish the yalue for sach insiituls,
b o 5,18
nrobahiy for sach procsdurs.
Materials and Hethods

stignkz: Uonsscubtive patisnts who undasrwent surgsvy for strial
aptal defect closure {group 1: atrictomyi: transventricular
apair of ventricular septal defsci or tetrology of Fallet (group

i vantriculotomy i and coronary artery  DYpRass surgery {CABG
sroup 1111 wars sslected. Fatisents in group | and 11 wars fres
2f any clinically significant coronary diseas=s., Any patisnt deve-
loping significant nostoperative hemodynamic smpromise or PMID b
~tinical course, ECG or new ragional wall motion abnpormaliiy on
0 sohogardicgram wers exoiuded.
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TITLE OF THE PROJECT:

BISOPROLOL THERAPY FOR STABLE ANGINA PECTORIS:
PRELIMINARY RESULTS OF EFFECT ON

CLINICAL AN> TREADMILL EXERCISE RESPONSE.

..........................................................................................................

MONTH & YEAR
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Note:— (i) In the case compilation of procedures done, the contents and the subsequent pages should
be made into different sections (a) Procedures done (b). Procedures assisted (c) Procedures

participated (d) Procedures attended/ participated etc. in Other Centres. Each section should
be preceded by a leaf carrying the name of the section that is succeeding.

(ii) The Contents page will carry information as per model given under

PROCEDURES DONE

Closed Mitral valvotomy 124 (say)
Patent ductus arteriosus-ligation ...... 10
Atrial septal defects ccammmmmmmriiiiiiiananaanne, 20

PROCEDURES ASSISTED

Closed Mitral valvotomy 100 (say)

(iii) In the subsequent pages details of each procedure done/assisted should
be given in the format given below :—
Heading: Closed mitral valvotomy

Date Name of the patient Age Sex Patient No.

(iv) In the case of Project Report in the page immediately dfollvowing the Certificate page the
under-mentioned details should be given :—
(a) Title ‘
(b) Duration
(c) Aim and scope
(d) 50 word summary of work done
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BISOPROLOL THERAPY FOR STABLE ANGINA PECTORIS :
Preliminary Results of Effect on

Clinical and Treadmill Exercise Response

INTRODUCTION

SOPROLOL is a néu cardioselective betablocker without intrinsic
1apaﬁh05i§§tic activity having iong duration of action. It has
asna eiiéinatiau half life of 10 to 12 hours. It has been used
fectively to tréat both hypertension and angina in Euro?ean.’
untries since 18861. To determine its efficacy and safety in
éatnent of chronic stable angina and to objectively étudy w;its

fects on exercise test parameters , an open label crossover

udy was conducted.

MATERIALS AND METHODS

UDY DESIGN:

HICS: The study protocol was approved by Drug Controller of
dia. Informed consent was obtained from all the participating

tients.

TIENT SELECTION: Patients having chronic stable angina were
lected from the outpatient department. They had stable angina
reshold and were having at least 3 episodes of angina per week.
esence of coronary artery disease {(CAD) was confirmed by at

ast one positive exercise ECG test (horizontal or downslioping

pression at 8T-80 of >0.1imv). CRITERIA FOR EXCLUSION were
| N HAHESH SHaH
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asthma, COPD, conduction blocks, wvalvuilar heart diseasse,
pefipharal vascular disease and insulin  dependent diabetes
meliitus, uncontrolled diabetes mellitus, recent myocardial
infarction within 3 months, unstable angina, pregnancy, child
bearing potential, lactating women and hepatic or renal

insufficiency.

PROTOCOL: (fig.1) The study period was divided into 3 phases of 2
weeks each. Glyceryl trinitrite 0.5 mg sublingually was allowed
for control of anginal episodes. Aspirin and noncardioactive
drugs wére permitted during the study. Period 1 was the wash out
phase, when all antianginal medications including beta blockers
were withdrawn gradually. Two weeks of drug free interval was
alliowed. Biood pressure., if necessary, was controlied with
clonidiné. At the end of phase 1, baseline physical examination,
ECG, laboratory tests (hemogram, ESR, urinalysis, fasting: plasma
sugar, hepatic and renal function tests and serum cholesterol)
and exercise ECG test were performed. In phase ngati%ts were put
on bisoprolol 5 mg per day to be takén at 7.00 AM. At the end of
phase 2 patients were evaluated for angina control, physical
findings, side effects and ECG changes. Dose of bisoproloi was
increased to 10 mg per day if angina control was not adequate. In
phase 3, bisoprolol was continued for another 2 weeks. At the end
of phase 3 physical examination, ECG, laboratory tests and

exersise ECG test were repeated.

RECORDING AND OBSERVATIONS:
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CLINICAL: Patients maintained angina diary for the entire study
period, from which angina frquency, severity (on a scale of 3 as
described by the patient), duration and number of nitroglycerine
tablets consumed were assessed. Only spontaneously reported side
effects were noted.

EXERCISE TEST: Multistage symptom limited exercise treadmill test
using standerd Bruce protocol was done on Marquttee Case 12.
Convetional c¢riteria for test positivity and test termination

were employed.
STATISTICAL ANALYSIS:

Noncontinuous data 1is expressed as mean frequency + 5D and
continuous data as mean * 5D. Several clinical and exercise test
variables were compared between two states: off all antianginals
{end of phase 1) and on bisoprolol treatment (end of phase 3).
Statistical significance was evaluated by one tailed paired ¢
test . Statistical significance was defined as: a p value of
<0.05 (significant), <0.01 (modaraa£ely significant) , and <0.001

(highly significant).

RESULTS

PATIENT POPULATION: Thirty patints were enrolled for the trial.
Two patints were excluded from the analysis; one because he did
not satisfy the inclusion criteria and the other because he
dropped out for unknown reasons. Twenty eight patients coampleted
the trial. Twenty seven were males and one female. Mean age was

52.848.5 years {(range 36 to 66 years).
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CLINICAL PARAMETERS: (Table 1) (Fig.2) There was a marked
reduction in frequency, severity and duration of anginal episodes
as well in nitroglycerine consumption during phases 2 and 3 as
compared to phase 1. There was no significant difference in the
same parameters between phases 2 and 3. Relation between the dose
of bisoprolocl and c¢linical efficacy was not u%%eféﬁkeﬂ"as there
were very few patients on 10 mg bisoprolol for the results to be
conclusive.

EXERCISE TEST PARAMETERS:(Table I1I)

EXERCISE PERFORMANCE: Exercise test was performed at a mean
interval of 252+145 minutes from the last dose of bisoprolol.
Exercise time increased by 16.3%. Haxiaun work done increased by
11.1%.

ISCHEMIC THRESHOLD: Time to onset of angina improved by 33%. Time
to onset of 1 mm ST depression also increased by 43% (Fig.2).
Heart rate and rate pressure product at 1 mm ST depression also
showed a significant decline of 13% and 9% respectively (Fig.4
and 5).

EXERCISE HEMODYNAMICS: Heart rate and rate pressure product at
resf and at each stage of exercise test shegad significant

decrease {(Fig.4 and 5).

SIDE EFFECTS:

No major adverse effects were noted. Minor side effects were
noted in 3 patients. One patient complained of miid fatigue and

loss of appetite, which was probably bisoprolol related; one
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atient complained of mild gastric discomfort which also could
robably be drug related; one patient complained of many symptoms
ike mental agony and dullness, body pains, loss of taste,
everishness and increased frequency of micturition. The mental
ymptoms, body pain and loss of taste may prbﬁébly‘be related to
isoprolol but the relationship of feverighness and wurinary

requency to bisoprolol is doubtful.

ABORATORY PARAMETERS:

here was no overall significant alteration in total serum
holesterol, glycemic state, blood counts and hepatic¢c or renal
unction tests. One patient developed a rise in SGPT from 41 ‘to~
13 units/liter and serum cholesterol from 263 to 340 mg.%. In
ne patient ESR increased from 28 to 58, 'in association with
olymorphonuclear leucocytosis, probably due to respiratory
nfection. Barring sinus bradycardia, no significant changes were

oted in ECG.
" DISCUSSION

isoprolol, a 'long acting beta blocker "without "an intrinsic
ympathomimetic activity,‘haS'been used with good efficacy for
reatment of chronic stable angina2’3’4 and ”hypefténsibnsésiy;
te. Several studies are reported on its efficacy for treatment

f exertional angina. It has been well tolerated in a dose of
Gﬁg; without any significant limiting sides effects.

his study shows that in patients with chronic stable angina long

myocardial ischemia as
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judged by clinical evaluation (i.e. subjectively) and by exercise
test ( i.e. objectively ). The improvement in exercise test
duration and time to onset of ischemia are comparable to the
results obtained with other betablockers 8’9.

The results of this study also provide an insight into the
probable actions and mechanisms of antianginal effects of
bisoprolol. The reduction in resting rate pressure product
suggests that the drug has no intrinsic sympathomimetic activity.
In patients with exertional angina, increase in exercise duration
with low rate pressure product at each stage and at peak exercise
(Fig. 5) suggest a reduction in myocardial oxygen demand at a
given extermal work load. But a closer look reveals something
more. Rate pressure product at 1 amm. depression {(ischenmic
threshold) was lower during bisoprolol treatment. This suggests
that thgre was a lower rate pressure product at same degree of
ischemia. This may be due to two reasons: 1) Higher oxygen
consumption as compared to rate pressure product. It is well
established that betablockers incre ase end diastolic volumes
which increase the myocardial oxygen consumption and this is not
reflected in rate pressure productlo’li. 2) A true decrease in
ischemia threshold due to decreased oxygen supply due to
betablockade. Vasoconstriction due to betablockade is wellknown.
Symptoms due to decreased blood flow to muscles is a knoun
complication. Renal vasoconstriction leading to modest fall in

2

renal blood flow and glomerular filtration rate is dosunented1 .

Vasoconstrictih may be all the more dominant in coronary

——gipeutation—in-patients with ischemic heart disease as alpha
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receptors are known to be increased during ischemials. Despite
this modest reduction in blood flow, the effect of bisoprolol on
reduc ‘ed demand i.e. lowering of rate pressure product at a part-
icular external workload may be much more and hence the clinical
efficacy. As betablockers do not seem to potentiate sympathetic
vasoconstriction at the level of epicardial coronary stenosis14 5
it seems reasonable to assume that the phenomenon occurs in
smaller vessels difficult to visualise by angiography. However,
the possibility remains that betablockade may also improve myoca-
rdial perfusion by prolonging diastole, redistributing the
transaural flow towards subendocardium and possibly, preventing
epicardial coronary vasoconstrictionls.

The side effects observed with bisoprolol were mild and
occurred in only three patients, not requiring discontinuation.
The rise in serum enzymes observed in one patient suggests some
degree of hepatitis. The patient was not an alcoholic. Rise in
serum cholesterol also may occur with damage to hepatic cells.
Bisoprolol is not known to produce these side effects. As the
baseline wvalues were also elevated, the further rise was

presusably due to an extension of same pathology, unrelated +to

bisoprolol treatment.

LIMITATIONS OF THE STUDY:

i. The study was not blinded. However, the selection of objective
endpoints such as rate pressure product at and time to 1 mm. ST
depressionifﬁcomputarised analysis of electrocardiogram should

overcome this drawback partly. Maximum exercise duration and time
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o-onset-of-anginxway—be—highrty—subjective;—put-paratter—trems
n both subjective and objective parameters suggests the true
fficacy of bisoprolol.

. A limitation in objective endpoint is also found. Efficacy of
raining on sequential exercise test performance and natural
ariability can be the confounding factors for the results.
ultiple exer cise tests can lead to enhanced exercise
erfornanceie. Increasing familiaraty of the patient with the
quipment and exercise protocol may lead to enhanced exercise
apacity. Training effect from repeated exercise testing may
ecrease the submaximal rate pressure product. This can be
vercome by performing more number of exercise tests at each
hase, at similar time of the day .

. Bruce protocol has relatively large increase in workload at
ach stage and measurement of ischemic threshold may not be
cecurate with this protocol.

. As the exercise test was done 252+112 minutes after the last
ose of bisoprolol, its efficacy over the 24 hour duration can
ot be commented upon. Its efficacay upon asymptomatic ischenmia
cecuring during day to day life (silent ischemia) was also not
valuated.

. Comparison with other convetional betablockers would have been

ore useful to ascertain the superiority of bisoprolol.

CONCLUS IONS

Thus, there is no doubt that bisoprolol is atleast as

ffective as other betablockers in treatment of severe chronic
Name
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able angina. However, Ilarger, better designed comparative
jals with other antianginal drugs and other betablockers are
eded to evaluate its merits and deneritsbagd for adequate and

curate assessment of its relative place in the therapy of

ronic stable angina. oth#

“KNOWLEDGEMENT: We acknowledge . the financial help and
isoprolol tablets (Bios 5mg) receieved from E. ﬁeék India 1td.
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TABLE 1: CLINICAL PARAMETERS

CINICAL PARAMETERS

PHASE 1

MEAN

ANGINAL ATTACKS/WEEK
SEVERITY SCORE

ANGINA DURATION(MTS)

3.2 +

1.1

5.4

+ SD

2‘3

0.3

+ 4.3

PHASE 11
MEAN + SD
1.3 + 1.6
0.7 + 0.6
2.3 + 3.0

PHASE 111
MEAN + SD
1.0 + 1.3
0.6 + 0.6
2-"6 + 4'4

DIFFERENCE
BETUEEN I&I1

MEAN * SD
-1.9 + 2.0

-0.4 + 0.6

0.0 + 0.0

DIFFERENCE
BETUEEN I&III

MEAN + SD
-2.2 + 2.0

"'005:: 0-6

0.0+ 0.0
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TABLE II STRESS TEST PARAMETERS

PARAMETER

MAX WORK (METS)

MAX EX DURATION (SEC)

MAX ST DEP

TIME TO ONSET OF ANGINA (SEC)
TIME TO ONSET 1MM ST DEP (SEC)
HR AT 1MM ST DEP

RPP AT 1MM 5T DEP

HR AT REST

HR STAGE 1

HR STAGE 11

HR AT PEAK E¥

RPP AT REST

RPP AT STAGE 1

RPP AT STAGE 11

RPP AT STAGE 111

RPP AT QTAGCE 1V

BEFORE
MEAN+SD
9.0+2.8
461.2+156.6
2.5+0.8
284.3+91.8
263.1+142.9
121.6+16.9
184.1+38.2
78.2+11.3
114.7+24.2
130.9417.3
143.4+22.2
1111142807
17002+2887
20209+3501
24287+4809

2681Q0+4+17QK

AFTER
MEAN+SD
10.0+2.9

525.7+164.2
2.2+0.9
368.4+146. 1
325.9+163.6
169.8+18.1
160.4+34.5
60.6+7.9
96.6+9.6
104.4+21.6
126.0+23.0
7833+1882
1317342361
15898+2939
1847143510

Y1 2WMI?I+ER80

DIFERENCE
MEAN (%)
1.0¢11. D)
64.5(16.3)
-0.3(-11.5)
84,.1(33.0)
62.8(43.0)
-48,2(-9.7)
23.7(-13.0
-18.6(-24.0)
-18.1(-15.8)
-26.5(-20.2)
~17.4(-11.9)
-3278(-28.0)
-3829(~15.6)
4310(-20.2)

-5815(-24.6)

“ARD?7(~-1Q &)Y
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