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INTRODUCTION 

Cardiology i arguably the mo t exciting branch of medicine, 
with a proliferation of new idea and technical innovations 
which attract eager, bright re earcher and practitioner . I 
hope to how in thi article that the problem of i chaemic 
heart di ease i benefitting from thi vibrant outlook and I 
will emphasi se newer a pect which are altering our approach 
and helping patient . Among the key areas in the 
management of angina pectori s which will be addre ed are 
ri k factor and prevention , inve tigations , new drug 
treatment, the role of percutaneou transluminal coronary 
angiopla ty (PTCA) and coronary artery bypa s grafting 
(CABG) and newer technique and, where pos ible, a look 
into the future. 

The ize of the problem i awe ome; e timate of 
the prevalence of angina in middle-aged men vary from 3.6% 
to 7 .9%< 11 and the mo t reliable e timate of the incidence 
of new ea e sugge ts 22,000 each year in the United 
Kingdom. 

RISK FACTORS AND PREVENTION 

The reduction in mortality from coronary heart di ea e in 
many countries has led to the acceptance that ri k factor 
reduction i re pon ible for the improved mortality figure , 
but cientific evidence is lacking where primary prevention i 
concerned. Attempt to promote a healthy lifestyle by 
reducing cigarettes or encouraging a healthy diet to reduce 
cholesterol and blood pressure and to lower weight (in tudies 
such as Oxcheck and the Briti h Heart Family Study< 21

) are 
disappointing. In the latter, for example, there is no reduction 
in making and total cholesterol is lowered by 0.2mmol/L 
although there is a mall reduction in weight (down by 1kg) 
and y tolic blood pres ure (down by 3mmHg). No benefit on 
morbidity or mortality is hown. The e result uggest that 
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the firm advice on ri k reduction laid out in the Health of the 
Nation i not warranted. There is no justification for 
wide pread y tematic creening on this evidence but, 
nevertheles , a general move towards a more healthy life tyle 
on the line of the Health of the Nation seem to be sen ible, 
de pite deficiencies in the cientific background. 

Risk factor reduction i much more clearly related to 
improved outlook in patient with established vascular 
disea e. Three recently debated topic deserve pecial 
attention , namely the management of hyperlipidaemia in the 
light of the 4S Study, the be t ways to stop smoking and the 
po ible value of antioxidant 

Hyperlipidaemia 
By far the most important and exciting trial report in the past 
year is the 4S Study<-11 (Scandinavian Simva tatin Survival 
Study). It was presented fir t at the American Heart 
A ociation meeting in Dalla in November 1994 and an 
impres ively large audience greeted the re ult with 
enthusia m. This trial how conclusiv ly that reduction of 
LDL chole terol with Simvastatin in patient with either 
angina or previou infarction reduces all cause mortality 
as well as 
coronary artery 
mortality and ei there is now clear evidence that 
morbidity. It we should aim for normal cholesterol 
al o de troy 
the belief that in patients with angina.~ 
lipid-lowering 
drug reduce coronary di ea e at the cost of an increased rate 
of violent death . Combined with trials uch as MAAS,(-1 1 

which have confirmed the ability of lipid lowering agents to 
reduce or reverse atherosclerotic le ions in the coronary 
arteries, there is now clear evidence that we should aim for 
normal cholesterol in patient with angina which mean that 
total chole terol hould be 5.2mmol/L or below with the LDL 
cholesterol below 3.4mmol/L. 

Package Quantities and Basic NHS Price: 
1 O mg tablets glass bottles of 60 tablets £11 .66 
20 mg tablets glass bottles of 60 tablets £19.88 
Product Licence Numbers: 
1 O mg tablets 0012/0229 
20 mg tablets 0012/0230 
Date of Preparation: March 1995. 
Further information is available on request from 
the product licence holder, Rhone-Poulenc Rorer 
Limited , APR House, 52 St Leonard's Road, 
Eastbourne, East Sussex BN21 3YG 
™lkorel is a trademark 

References 
1. Suryapranata H. Eur. Heart J., 1993; 14 

(Suppl. B): 16-21 . 

143 

2. Hashimoto K, Kinoshita M, Ohbayashi Y. 
Cardiovascular Drugs and TherapY, 1991 ; 5: 
131-138. 

3. Krumenacker M, Roland E. 
J. Cardiovasc. Pharmacol. , 1992; 20 (Suppl. 
3): S93-S102. 

4. Tsutamato T. et al. Ther. Research, 1990; 
11(5): 94-98. 

5. Data on file, Rhone-Poulenc Rorer. 
6. Roland E. Eur. Heart J., 1993; 14 (Suppl. B): 

48-52. 

7. Hughes LO et al. Am. J. Cardiol., 1990; 66: 
679-682. 

8. Frampton Jet al. Drugs, 1992; 44 (No 4): 
625-655. 

Rhone-Poulenc Rorer 
APR House 

~ RHONE-POULENC RORER 

52 St Leonards Road 
Eastbourne, East Sussex BN21 3YG 
Telephone: (01323) 534000 

Code No. 4107 

MERCK 
E Merck Pharmaceuticals 
(A Division of Merck Ltd) 
Harrier House, High Street, 
West Drayton, Middlesex UB7 70G 
Telephone: (01895) 452200 

Code No. ZZ08017 



Smoking 
Evidence linking smoking with ischaemic heart di ea e i 
trong. Survival five years after myocardial infarction is 

doubled among those who stop moking. Nicotine 
replacement clearly help withdrawal with less than 10% 
taying off cigarettes at six months using a placebo compared 

with 22% in those using nicotine patche . The gum seems 
le good than patches and counselling has no extra benefit. 
Replacement should be continued for no more than eight 
week. 

Antioxidants 
There i experimental evidence that antioxidant protect 
tissues from excess of free radicals which may be related to 
coronary disease. An excess of free radical is thought to be 
involved in atheroma production because oxidised LDL 
cholesterol is incorporated into plaques. Platelet stickine s i 
increased when antioxidant are low. Free radicals may 
damage myocardium and vitamin E may protect arterial 
endothelium. A yet, there are no controlled trials showing 
the benefit of antioxidants in coronary heart disease and the 
recently published Finnish trial using vitamins and the 
Swedi h trial using probucol show no cardiac benefit15>. In the 
trial from Finland, there are more deaths in patients taking 
beta carotene. Observational tudie how low vitamin E 
levels in communitie with high levels of coronary heart 
disea e but this is often as ociated with high cigarette intake. 
Before firm advice on intake of antioxidants is offered, it 
seem wise to await the large controlled trial uch as the 
Heart Protection Study and the safest strategy now is to 
encourage a balanced diet to include source of antioxidants 
uch as cereal oils, olive oil, nut , citru fruits , vegetables, 

potatoes and red wine. 

Two other trategies are potentially useful in reducing the 
toll from coronary artery disease: 

Early detection of coronary artery disease may become 
possible if the promise of magnetic re onance imaging of 
the coronary arterial tree is fulfilled. A non-inva ive 
method of viewing early lesion lead to the possibility of 
taking active measures to reduce or prevent progression. 

2 Early diagnosis in patients with chest pain by open acces 
pain clinics shows promise. In Southampton 467 patients 
were referred with a diagnosis of angina made by the 
general practitioner and 44% were con idered to have non­
cardiac pain; 24% had definite angina; 13% possible and 
6% were unstable. Perhaps the mo t important finding was 
that follow-up howed that more than half of the major 
events and deaths occurred within a month of the onset of 
pain. 

REFERRAL TO SECONDARY AND 
TERTIARY CENTRES 

The report from the Working Party of the British Cardiac 
Society and the Royal College of Phy ician 10

> provides clear 
advice on the management of patients with angina. The 
primary physician should address three a pects when 
presented with a history of che t pain: 

A clinical assessment of symptoms and general 
background. 

2 Clinical examination to exclude other causes of chest pain 
and other conditions cau ing angina such as aortic tenosis 
and anaemia. 

3 Review po ible ri k factor including family history, 
smoking, diabetes , hypertension. 

The working party empha i e the value of an ECG to 
identify high risk patient rather than as a diagnostic tool 
since many patient with angina have normal resting 
electrocardiograms. 

Mo t general practitioners will check lipid level and are 
aware of the current guidelines for the management of 
hyperlipidaemia. 

Secondary centres 
A econdary centre i defined a one where care is provided 
by a physician with a special interest and training in 
cardiology and which offer facilities such a treadmill 
testing, echocardiography, a coronary care unit with 
dedicated beds and monitoring facilities and po sibly a lipid 
clinic. The e service are available in Lancaster and Kendal 
but there i scope to improve patterns of referral which is 
being di cussed now. Local medical audit is offering 
guideline for the management of angina and limited open 
access to treadmill testing i starting and will be modified in 
the light of demand and the availability of technical taff and 
equipment. Referral for exerci e te ting and/or a clinical 
asse ment should be considered if angina is intruding into a 
patient' life despite adequate medical therapy. A poor re ult 
on the treadmill would usually lead to coronary arteriography 
in a tertiary referral centre. This may lead to delay in 
management but the number of angina ufferers could 
overload the angiography service without the filter of 
exercise testing which allows objective evidence of di ability. 
Some econdary centres are being encouraged to establish 
coronary arteriography to speed up anatomical diagnosis and 
identification of patients requiring CABG or bypa urgery. 

Other patient who need referral to the local econdary 
centre include: 

tho e with valve disorders 

patient with deteriorating angina, particularly those with 
an un table picture who often require urgent attention and 
tho e whose diagnosis i in doubt. 

DRUG TREATMENT OF ANGINA 

Standard drug treatment is beta blocker , long acting nitrates, 
calcium channel blocker as 
appropriate plus aspmn 
unles contraindicated. All 
patients should carry short 
acting nitrates unless they 
are not tolerated. The failure 
to prescribe short-acting 

'-All patients should car 
short acting nitrates uni 

they are not tolerated. 

nitrates and to advise patients how to use them (ie 
prophylactically) before predictable pain tarts are the 
commone t omissions in patients referred for further testing 
in a secondary centre. 

For a quarter of a century there have been only the three 
major classes of drugs. Now a new cla is introduced: the 
pota sium channel opener (KCO). Nicorandil is the first 
KCO drug on the market and has a dual action. The 
potas ium channel opening action causes arterial dilatation 
reducing afterload and its nitrate component reduces preload 
by venodilatation. Dilatation of coronary arterie by 
nicorandil is probably of imilar magnitude to nitrate but 
there is a suggestion from intracoronary injection of the drug 
that nicorandil i more effective in stenosed segment . An 
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intriguing further action on myocardial cells raises the 
possibility of myocardial cell protection by altering ATP 
controlled potassium channels and reducing cellular activity 
in vulnerable myocardium.m Trials suggest that nicorandil is 
of equivalent anti angina) activity to the standard drugs but 
has advantages. It is lipid-neutral, does not affect glucose 
metabolism and can be used in diabetes, airways disea e and 
heart failure. Headache is its main ide effect and appears to 
be similar in frequency and severity to nitrate-induced 
headache . Unlike nitrates, however, it seems to have no 
problems with tolerance. There i a clear role for nicorandil 
in patients who cannot tolerate other agents but the real test is 
whether it has anything to offer as an additional drug in 
patients who are not satisfactorily controlled on standard 
drugs. 

PERCUTANEOUSTRANSLUMINAL 
CORONARY ANGIOPLASTY (PTCA) AND 
CORONARY ARTERY BYPASS GRAFTING 
(CABG) 

There are considerable differences in the rates of PTCA and 
CABG between countries and between regions within the 
UK. The current aim I to perfo,m 500 by-pass operations 
and 3-400 angioplasties per million of the population, which 
compares with approximately 1000 per million for each 
procedure in the USA per annum. The outstanding problems 
which are di cussed in cardiological circle now include: 

thee tabli hment of guideline for who should perfo,m the 
angioplasties 

where and how to reduce the restenosi rate in PTCA 

the appropriatene s of PTCA versus CABG 

the introduction of newer procedure . 

Angioplasty: by whom and where? 
It i still widely accepted that angioplasty should be restricted 
to centres with immediate acce to urgery becau e of a 2-
10% risk of dissection of the coronary arterial wall, though a 
minority believes that it is acceptable to perform the 
procedure without on-site cardiac urgery and further 
information on safety is keenly awaited. The placement of a 
stent in dissected vessels reduces the need for emergency by­
pass urgery and may encourage the extension of angioplasty 
procedures to non-surgical centres if problem with stent are 
overcome. The question of the standard for technical 
expertise in doctor performing angioplasty is now under 
debate by a sub-committee of the British Cardiac Society 
which has tentatively suggested that an individual operator 
should perform at least 100 angioplasties per year to retain 
skills. 

Training centres need higher throughput but precise data of 
the current position is proving difficult to acquire and is 
hampering progress. Few of the 38 centre providing 
information are performing over 400 angioplasties per year 
which i being suggested as necessary for teaching purpose . 
We await production of the final guideljnes. 

Restenosis 
Restenosis rates after PTCA are still quoted as up to 30% 
within six month but the introduction of stenting promise to 
lower thi figure<8>. Two trials using the Palmaz-Schatz stent 
have produced encouraging preliminary results. Elective 
repeat revasculari ation is reduced from 22.1 % of control 

patients to 13.5% with stents in the BENESTENT (Belgium 
and Netherlands stent) tudy (520 patients) and from 16% to 
9.7% in the STRESS (stent restenosis) trial (410 patients). 
Major anticoagulation with warfarin and heparin is needed to 
prevent thrombosis (3.5% in both these studies) and a 
prolonged hospital stay is usually required for stable 
anticoagulation and the management of bleeding and vascular 
complications. 

The first drug which reduces restenosis has been evaluated 
in the EPIC (evaluation of 7E3 for the prevention of 
ischaemic complications) study. It is a monoclonal antibody 
fragment known as 7E3 which blocks a platelet receptor 
glycoprotein and acts as an anti-platelet agent. In the study 
there wa a ignificant reduction in abrupt closure after 
angioplasty but bleeding complications need to be overcome 
before 7E3 is recommended. 

Gene therapy i the buzz word in cardiology and it is likely 
that attempts to reduce neointimal proliferation and restenosis 
after PTCA will be one of the earliest clinical uses. Two 
technique are under investigation. In one of the e, 
adenovirus is used to introduce DNA encoding into cell 
which produce proteins to inhibit growth factor for intimal 
hyperplasia. The other technique involves oligonucleotides 
which are ynthetic agents which block RNA sequences and 
are u ed to inhibit mooth muscle proliferation. 

Even more recently the potential for antiviral therapy with 
gancyclovir to de troy actively growing cell has been 
considered but, like gene therapy, it will be some time before 
the value of this technique i sorted out. 

PTCA versus CABG 
Hampton in 1992 stated that the use of medical treatment, 
PTCA or CABG depended on the kills of the operator, 
availability and resources the preference of the individual 
doctor and, not least, the wi he of the patient. Re ult of 
major trials have improved our information and hopefully our 
judgement, but his comments are still relevant today. Three 
randomi ed trial comparing angioplasty and bypa s urgery 
are publi hed<91

_ The RITA (randomised intervention 
treatment of angina) trial, a large multi-centre tudy in the 
United Kingdom, involve patients with one, two or three 
ve sel disease. After two and a halfyear death, infarction and 
revascularisation are less common in the bypass groups and 
at two years angina is 22% in the CABG patients and 31 % in 
those having PTCA with a reduction in the need for 
antianginal drugs (39% and (66%). The LAUSANNE study 
restricts patients to those with proximal left anterior 
descending artery steno is with good left ventricular function 
and u es the left internal mammary artery for bypassing the 
vessel. Both the LAUSANNE study and the ERACI study, 
(Argentine randomised trial of PTCA versus coronary artery 
bypass surgery in multivessel disease) which is like RITA, 
came to similar conclusions and suggest that over a short 
period CABG is more successful than PTCA. Surgery is, 
however, more expensive, more inconvenient for the patient, 
has a higher initial mortality and a longer recovery time. 
There is the problem with early recurrence of restenosis after 
angioplasty but there i also a steady recurrence of symptoms 
over the years after CABG and whether this is less than in 
those patients who avoid early problem after PTCA is not 
known yet and awaits longer-term studies. The other 
uggestion i that PTCA should be considered as a stage 

along the way to eventual bypass surgery. BARI (bypass 
angioplasty revascularisation investigation) is an ongoing 
trial which is designed to show if initial percutaneous 
transluminal angioplasty rather than coronary bypass grafting 
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affect urvival. In a progre ive di order uch a coronary 
artery di ea e it make sen e to con ider PTCA particularly 
in the younger patient who may require bypa . grafting on 
more than one occa ion in the future. Hopefully during thi 
period the possibility of regression of the atheromatou 
proce will become a reality. 

Newer methods of unblocking coronary arteries 
Directional atherectomy u ing a catheter with a groove 
containing a cylindrical cutter rotating at 2000 rpm is used to 
have off the urface of a plaque of atheroma. Two 

randomi ed trials have compared thi technique with balloon 
angiopla ty showing higher clo ure rate (7 % compared with 
3% for balloon angioplasty in CAVEAT) and higher 
incidence of infarction and similar rate of re tenosis. Other 
method u ing the rotablator, a high peed burr rotating at 
200,000 rpm and excimer la er with or without balloon 
angiopla ty have their proponent but no randomi ed trial 
are available and they are not recommended in place of the 
e tablished coronary balloon angioplasty. 

SUMMARY 

I hope that thi brief review provide ufficient information to 
how the treatment available now and the exciting pro pect 

'9 all patients with angina should 
receive secondary prevention 
treatment with aspirin, beta blockers 
and cholesterol lowering agents ~ 

for the future of 
the manage­
ment of patients 
with stable 
angina pectori . 
The ABC rule 
should be emp­
hasi ed, ie all 

patient with angina should receive econdary prevention 
treatment with aspirin, beta blocker and chole terol lowering 
agent (statin ) unles contraindicated. Prevention methods 
hould involve di cussion of fast track pain clinic , open 

acce treadmill te ting and 24 ECG monitoring, health 
creening of high ri k patients and, now that the role of lipid 

lowering has been clarified, attention may be targeted to 
antioxidant . The possibilitv of tabili ing atheromatou 
plaque with statin and rever al of coronary arterial di ease 
with gene and antiviral therapy rai e tantali ing prospects of 
"clearing" atheromatou disease. In the meantime, 

improvement in organi ing appropriate bypas urgery and 
PTCA for more patients i a top priority and methods to 
improve the re ults of angioplasty, particularly stenting in the 
immediate future, hold out hope of a better, active life for 
ufferers with angina. 

In Lanca ter and Kendal we provide a first-clas non­
inva ive inve tigation ervice and aim to remain in the 
forefront of developments as a econdary centre which is one 
of the be t of it kind. Sometime in the new millennium 
coronary artery di ease should become a hi torically 
interesting relic; when thi will happen i impossible to 
predict but the road is being con tructed and the ride will be 
fa cinating. 
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