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The wheel has turned a full circle 
with regard to the place 'Of anticoagu
lants therapy in the treatment of rec
ent my'Ocardial infarction. Initially 
therapuetk ,enthusiasts claimed a 
marked reductton in the morbIdity and 
mortality rates, especially from throm
boemolism, with the resul'ttha t the use 
of anticoagulants became widespr,ead 
throughout the wo,rld. With the passage 
of t.ime enthusiasm had (begun to 
wane; but recent therapuetic trials es
pecially one by the Medical Research 
Council (M.R.C.) in 1959 has again 
aqulred to a certain degree a prominent 
place for anticoagulants in the treat
ment of myocardial ,infarction. 

An und'erstanding of the pathology of 
myocardial infarction is very helpful 
in explaining the need for anticoagu
lants. Cardiac infarction enta.ils ne
crOSis of heart muscle usually due to 
the interruption of blo'Od supply by 
coronary artery occlusion. The latter 
may be due to coronary atheroma wi.th 
or wtthout supra-added thrombosis. 
However, cases are recorded where 
ther.e is no evidence of arterial occlu
sion at necropsy. In these cases the 
lumen of the arteries is usually nar
row.ed by atheromatous deposits in the 
intima. These cases are usually brought 
about by a disturbance of circulatory 
dynamks, as occurs in c'Ondi,ti-ons such 
as shock or severe anaemia. Thus it can 
be appreCiated that infarction does not 
necessarily imply thrombosis. In cases 
wher,e the cause of the infarction 
happens to b.e arterial insuffIciency, 
anticoagulants will be most helpful :in 
preventing intra-luminal thrombosis 
of the arteries distal to the site of the 
infarction and so help in limiting the 
extension of the infarct which might 

Iprove fatal. Howev,er, evidence has been 
brought forward, showing', that anti,
coagulants can produce extravasation 
of blo,od into an atheromatous plaque, 
and this has been one ot the arguments 
br,ought against thei,r use in cardiac 
infarction. 

It is agreed that the blood of patients 
wi:th ischaemic heart dis,ease is hyper
ooagulable because of the .increased 
thromboplas~in generation and increas
ed platel,et adhesiveness. Platelet ad
hesi.veness is probably due to a coat 
of fibrin deposited on the platelets. 
SInce heparln ls knownLo decrease 
fibr.in formati.on, it consequently re
du()cl3 platclet adihe3ivcnc33. Moreover, 
has been suggested (Duguid 1955) that 
atheroma develops as a consequence of 
fibrin deposition. on th.e intima. Duguid 
showed that mural thrombi laid down 
.in arteries rapidly become co,vere<l. 
w.ith ,endothelium and may later appear 
to arise fr'Om within the vessel wall. 
Fat deposition and ether changes cen.
vert the original lesi<m into an athero
ma. If this hypothesiS is correct then 
one might expect anticoagulant ther
a;py to pr'eVlent 'the extension of 'the 
atheromatous process. 

Another aspect of thrombotic disease 
in general which bears a rela.tionship 
toO myocardial infarction, is the physio
log,ical process of fibrinolysis. It is 
known that fibrinogen is continuaUy 
b'eL.J.g converted to. nOT/in in vivo- but 
that the .action of fibrinolYSin (or plas
min) prevents the formation of thrombi 
by a proteolytic action on the fibrin, 
formed. If thel'e is any change in blood 
coagulation which encourages throm
bosis then it might w.ell be that it is 
the balance between forces fOT fibrin 
forma tion and those for fibrin dissolu-
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tion which is the important. Hume 
(1958) has shown that immediately 
following an infarct, there is a de
cc,eased level of ftbrinolysin but this 
gradually returns to normal levels over 
the succeeding t,en days. Lackner & 
Mersky (1960) showed that heparin in
creased the fibrinolytic activity in vivo. 
Thi.s incr,eas,e in f,ibrinolytic activity, 
maximal 1 hOllr after heparin injec
tion, was frequen'tly observed in 
patients treated with heparin. Tt is 
possible that the action of heparin in 
promoting fibrinolysis is due to Us ac
tion ,on li:pids; lipa€mia has b€€n prov
ed to inhibit fibrinolysis. 

It~r'om what has been said so far, it 
is clear that there i.s more than meets 
the eye in the use of anticoagulants 
for the pr.ev€ntion and the dissolution 
of throm.bi. The pharmac,ological action 
·of herapin in blood clotting occurs at 
two ~ain sites. It prevents the interac
t10n of thrombin with fibrinogen to 
form fibrin and prevents the conver
sion of prothrombin to thrombin by 
the blood thromboplastin system. The 
coumarin derivatives act on the liver> 
and competitively occupy sites on the 
liver cell intended for the vitamin K 
which is necessary for the production 
,of prothrombin. Prothrombin depletion 
in the peripheral blood causes impair
ed thrGmboplast.in formation and so 
blood coagulability is reduced. 

It ha,c:; been argued that thp nse of . 
anticoagulant thera:py in acute ~y
ocardial i.nfarction is fruitless, because, 
onc·e the vessel has been occluded by a 
thrombus, then, the anticoagulants are 
of no use Whatsoever. This statement 
does not take into account the number 
of infarcts due to arterial insufficiency 
as was mentioned above. It must b€ 
stressed at the outset that anticoag
ulant therapy Is not curative of the 
condition but is of prophylactic value 
in the suhs·equent few days, following 
the atta'ck. Thus it is knorwn that re
trograde growth 'Of a thrombus may oc
clude further the corona;ry vess·els and 
this may be sufficient to cause death 
fro:n ventricular fibrillation. It may 
prevent mural thrombus formation in 
the l-eft ventricle or thrombosis of leg
veins (from stasis of the peripheral cir-

culation due to h€art failure following 
the infarction), with consequent risk of 
emboUsation. Statistics show a reduc
tion in clinically diagnosed -epi.sodes of 
throm.bo-embolic incidents. 

Myocardial infarction may present 
in various degr·ees of sev·erity. In the 
good ri.sk cases where the prognosis is 
favourable and the occurrence of 
thrombo-embolic incidents rare, anti
coagulant therapy may he saf>8ly omit
ted and j,ts possibl.e complications par
ticularly ha€morrhage aVOided. A good 
risk pat;ient may be consid-ered to be a 
paUen t below 60 years, wtth a first at
tack of infarction, without history of 
preced.jng angina and who shows no 
major fall in blnod pressure following 
the attack. Other criteria in favour of 
a 'good risk' case are th€ absence of 
cardiac failure or arrhythmias; no his
tory of diabetes melli't;us or other Sign 
of pr·evious arterial disease eLseWhere, 
and in a patient who is not obese. If 
these criteria are fulfilled it may be 
fai.rly said that the possible complica
tinns of anticoagulant therapy far out
weigh the risk 0[ thrombo-embolic inci
dents. Moreover in pattents with coron
a.ry artery disease of sufficient sev-erity 
as to have caused a previous recognis
able infarct, long term. anticoagulant 
therapy can only make a limited type of 
contribution in terms of reduction in 
d-eaths and reinfarction rate. Naturally 
this long term anticoagulant treatm-ent 
does. not make a therapeutic attack on 
the fundamental aetiology of mycoard
ial infardion, but m-erely interrupts 
one of the terminal links in the chain 
of events leading ,to this lession. From 
the sta.ti.stical evidenC!e lwhich iis dts.
cussed later (M.R.C.) it was found tha"t 
the benefi.ts of long term treatment 
were greater in angina cases than in 
those who had already suffered an in
farction, sugg·esting that the earlier the 
diS'eas€ is so treated tIle gr,eat€r is tIle 
benefit. Moreover it was noted that in 
the older age group and in patients 
who had already suffered one or mor-e 
infarcts, the contribution made by the
rapy w,as unsatisfactory. 

On the other hand, the pati·ent him
self may present definite contra-in
dications of anticoagulant therapy of 
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any sort. Thus a patient, who i.s judged 
to lack suffldent intellig·enc€ to carry 
(mt the treatment or who is unreliable 
in attendence to the out-patient clinic, 
is not a fit candidate for long term 
anti-coagula.nt treatment. A patient 
who is a chronic alcoholic or suff-ers 
from liver dysfunction may provid.e a 
greater risk to bleeding due to the de
ficient prothrombin formation. A 
patient with an active pepM,c ulc·er, hia
tus hernia or other lesion of the gastro
intestinal tract known liable to bleed 
should be excluded fro:n anticoagulants. 
Malignant hypertension associated with 
hypertensive retinopathy or any re
tinopathy (diabetic, renal), in which 
there is 'evidenc,e of fundal ha,emor
rhage, constitute other contraindica
tLons. A raised blood urea or surgical 
lesions of the kidney (calculus) should 
also be borne in mind when anticoagu
lant therapy is b,eing contempalted. A 
patient with a known blood dyscrazia 
should also be elimina'ued from ant.i
coagulant therapy. Finally pregnant or 
llursing mothers should also be /'aken 
off the list of pati-ents for anticoagu
lants. Certainly the availability of a 
weU-equipp-ed laboratory for the ne
cessary prothrombin and clotting time 
det·erminat.ions is essential. From the 
pr,eceding list of conditions it can be 
s·een that the major hazard of anticoa
gulant.s is the liabili.ty to haemorrhage. 
Howev·er the statistical evidence does 
not pr·e.s·ent such a gloomy picture as 
one -rn.i.g'hi think. Haemorrhages of a 
minor degr,ee ar'e two or 3 times as 
common as the casastrophic major in
cidents e.g. haemoptysis or haematem
e;sis. Witl1 shm"t term therarpy, that is 
upuo 4-6 weeks the incid-ence of haem
orrhage is roughly 5% of cases treated. 
The incidence of bleeding during long 
term therapy i.s of the ord,er of one 
caSe per 7 treatment years (M.R.C. 
1959). It \viIl be noted that the in cid .... 
enc,e of bleeding is higher in the for
mer than in the latter. This fact can be 
·explained by application of therapy to 
a case, which constitutes one the con
traindica tions mentioned above; thus 
for example the development of a 
maja.r hae1morrhage bringing to notice 
an unsusp·ected peptic ulcer. Naturally 

such cases ,should be excluded from 
anticoagulant therapy. Besides this 
danger from bleeding, l-ong term the
rapy with phenindione is liabl·e to pro
duce other distressing side-effects of 
which a sensi,tivity reaction is the most 
important. This allergic reaction takes 
the form of a rash accompanied by 
pyr,exia and leucopenia. ProgTession to 
exfoliak~ dermatWs can occur. Other 
less CO-~TImon ,side-effects are serious re
nal damage with albuminuria, anae
mia and a leukomoid blood pictures, 
diar!'ho'ea. and disturbances of vision. 
Any signs of the dev·elopment of side
effects naturally precludes the cessa
tion of tr,eatment. .As judg.ed by the 
M.R.C. trial sensitivity reactions oc
cu;:red in 1.5% of paUents. and of the 
thre'e fatalities recorded, one was at
tributed to agranulocytosis and the 
other two to a r,enal l-esion. 

Th,e rati·anale b-ehind th-e use of anti
coagulants as an adjuvant to standard 
tr.eat:nent of a myocardial infarct, is to 
preven·t, t.he .extensi,on of the original 
/,hrombuil, which has caused Lhe Infal"c
tion and th.erefore prevent the exten
sin of the damage; to pr-event a fresh 
myocardial infarct, and finally to re
duce the incidence of thromboembollc 
episodes. 

Usual s.equ.alae of an infarct, after 
the preliminary state of shock has 
passed ·off, is the development of at
rial fibrillation and of mural thrombi 
in the left v-entricle subjacent to' the 
area of infarction. Emboli shot off from 
the atrium of v·entrkle ,can lodge in 
t.hecerebral vessels or in any systemlc 
artery. Pulmonary embolism from pert
pheral venous thrombOSiS, usually from 
the leg, is a major hazard. 

Anticoagulant therapy can 00 in
stitut·ed on a short or a long t,erm 
policy. The evidence in favour of a 
short term anti,coagulant therapy is no.t 
s.o favourable; even so, due to lowered 
mortality rat,ein long term anti.coagu
lant therapy, it should be started as 
.soon as the patient is admitted to ho.s
pital on the basis that l,ong term the
rapy is likely to b-e obligatory. Honey 
and Truelove (1957) concluded that 
such a reduction in mortaUty as occur
red in anticoagulated pati,ents was 
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due to a lowering of the incidence of 
fatal pulmon.ary embo,ILsm. Cel'ltain 
IPhystcians are still, however, hesitant 
in giving anticoagulants to all pat.ients 
admitted with myocardial infarclt; s,o 
they take the middle road and reserve 
treatment for pattents in whom the 
prognosis is poor. The 'poor risk' pat
i·ent.s, about 30% of those admitted 
f.or myocardial infarction, are con
sidered to be those who have had a 
prevIous in:fa.rct and who suffer from 
shock; those with heart failure, or at
ri,al fibrillation and flutter o,r a bundle 
branch block; and thOSe who show 
signs .of ventricular anuerysm, severe 
diabetes, thrornbophlebitis, and those 
who are markedly obese. 

The statJistical evid.ence so far 
brought forward has shown that the 
only type of anticoagullant therapy 
which can claim a certain amount of 
success is the 'long term' trea,tment. 
Therefore, if it is decided to embark 
on anticoagulant, j,t. will he of greater 
prognot1cal value i.f one were to, adopt 
.the 10ng term regime. At the begin
ning of this pa.per it was stated that 
treatment with anticoagulants is again 
coming in favour with many practis
ing physici.ans. How has this change 
of opinIon be,en brought about? There 
have been three well constJtuted clini
cal trialls or long term anticoagulant 
It,herapy in the last ten yea.rs. These 
havp "hown 8 o.Afini:te impro:ve.tnent in 
prognosis in patients suff.ering from 
myocardiaL infarction. These trials were 
conducted by Bjerklund and Borchg
nevink in 1957 and .1960 respectively 
and by the Medical Research Council 
in 1959 with a follow-up in 1960. May 
r here be permitted to digr,ess a bIt 
from th,e subject matter ,and say that 
M.R.C. report was the paper which 
stimulat.ed my int€rest in this highly 
controversial subject. Whilst agreeing 
to 'the fact that SOlTI.e of the cri'ti:cisms 
on the available trials are admissible, 
these criticisms do nOlt in their own 
right completely invalidate the evid
ence in favour of anticoa,gulants. In
deed, unless a pr.operly constituted 
trial should be conducted which dis
proves the alledged benefiot, then the 
e~sting claims for its us.e in acute 

myocardial infarction must be accept
ed. 

r propose to deal with the M.R.C. 
tria,l in a certain detail. The purpose 
of the trial was to determine whether, 
in patients who had surviv.ed at leaslt 
one month after their mo,st recent in
farction, continuous anticoagulant 
therapy would reduce the risk of r,e
currence and death below th.e levels 
concurro8ntly observed in a series of 
wmparabl-e pa,ti,ents not so treated. 

Only pati-ents with the Q wave elect
rocardiographic evidence of recent in
fact wer.e included. The age olf the pa
tients admitted was fWm 40 to 69 of 
ei'ther sex and they were admiltted to 
the trial at any stage from the 29th 
day t.o t,he 42nd day after ,their r€cent 
evidence of .infarction. Patients who 
showed any of the fol1owing conditions 
were excluded from th.e trial. 

a) Haemo,rrhag·e from any site w.ilth
in the previous 6 months. 

b) Pept,if' 11J~~r on rJjni~al or rarJi,o-
logical diagnosis. 

c) Any leSion th.ought likely to bleed. 

d) Ho8patic disease. 

08) Renal dis,ea.s·e with perSiistent 
raised blood urea. 

f) Malignant hypertension. 

g) C~rdi~c failure. 

h) Previous cerebrovascular accident. 

Theso8 in fa,ct, c·o.nsltitue the conufIa-
indications which wer,e mentioned 
above. 

The judgement on the benefit or 
otherwise of this the,rapy rests on two 
criteria viz. the death rate and the 
reinfarction rate. In the M.R.C. urial 
165 patients (males) received anti
coagulants and 100 pati,ents a-cted a.s 
a control group ro8ceivin.g placebos. Of 
this numb,er of patient.s, the deaths 
recorded amounted to 17 in the first 
group and 28 in the contr·ol group. 
Thero8 are som.e crit.ics who a'r·e unWil
ling to accept tho8 reinfarction group 
as valid evidenc,e because the-a<ijucat
ing clinician was aware of those in 
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the treatment group. In the M.R.C. 
tri.al there were 17 patients with a re
current infarction in the tr,eatment 
group and 54 reinf,arction Ineidents 
in the control. If thes,e figures are 
given as pementages, it will be found 
that 20% of paMents receiving anti
wagulants ,either died or suffered 
from reinfarction whilst 51.3% of pat
i'entsin the control group suffered 
from the same result. These figures 
suggest that t.here is a marked reduc
tion in mortality and reinfarction 
rate in patients receiving anticoagu
ants than in thos,e not so treated. It 
must b,e stress'ed ag,ain that the ,evid
ence in favour of long term antico'a,g
ulants is still strutistical. 

There is some evidence that the
rapy i.s more ,effective in the under 55 
age group. The death rate was reduced 
by 50% in those under 55 ye.aTs and by 
33% in those over 55 years whilst the 
reinfarc,tion rate in thos,e under 55 
years was 20% as compar,ed to the 
50% incidence in patients over 55 
years. The deaths occurring in Lhe 
test group was maxilmal during the 
.l'hsL 3 to> G months and it h!13 been 
su[Sg,e'lt.ed tlHlil; Uds increase inl~eiap
ses during the early part of the f0'11ow
up was due to ,eaTlycessation 0'f trea t
ment. The major cause of dea,1Jh in 
both the' control and the test 0'f groups 
was recurrent inf,arction which sug
gests that although anticoagulant the
rapy reduces the m0'rtality rate it does 
not entirely prevent recurrent in
farction; it does however reduce the 
incidence of emb0'lism, since only one 
case 0'f death was attributed tocereb
ralembolism in the M.R.C. trial and 
this occurred in the control group. On 
the other hand although much fuss 
is made about the risks of haemor
rhage in using anticoagulants, the 
incidence of bleeding seVere enough 
to cause d·eat·h a;mounwd to one in the 
treatment group. Hence, ba,rring the 
pr·esence of any lesion liable to bleed, 
the dangers of therapy are small in
deed as long as prop,er check is k,ept on 
the blood -pr0'thrombin time. 

The )regime of treatment v,aries 
from clinician to clinicia;n. However, 
they all, m0're or less, foll0'w the form 

outlined below. 
10,000 units of heparin an~ given 

intrav,enously eve,ry 3 hours for the 
first 48 hours. An oral antic0'agulant, 
Phenindione, is started concurrently 
with heparin. 200mg of phenindione 
should he given on the first day, 150 
mgon the second day and 100 lng on 
the third day. After 48 hours a pro
thrombin time is carried out. The 
idealan ticoagulan t effect is two to 
three tlmes the nomal (16 secs.) pro
thTombin time. The main tenance 
dose of phenindion,e can then be 
gaug·ed from assessment oJ the ini.tial 
prothrombin time. If the above re
gime is carried out the maintenanc,e 
dose w0'rks out to be 100mg to 50mg 
daily. 

In the short term therapy, anticoag
ulants are continued as long as the 
patient rem,ains in bed. However, as 
has already been stressed, the patient 
i.s .bet.ter slafe guarded against reinfarc
Uon if he is put on a long te.rm policy. 
Certain precautions are reqn.l!red i.f 
the paLlenL is put on long-term the
rapy. The patient should be kept as an 
QutpD.tient and regular eh~('k if; kept, 
on :his prothrombin time. He should 
be warned not to undergo any surgical 
procedures, especially tooth extracti0'n 
without prior consultation. with the 
physkian in charge of his treatment. 
He should be w,arned against partak
ing of such drugs as saltcylates, cinco
phen phenyIbutazone, oral antibiotics 
and AlCTH all of which tend to pre
cipita.te bleeding. If after a number of 
years it is thought fit to stop tl"eat
ment then it wi1l be good clinical 
practise totap,er off the dose over a 4 
week period by reducing a quarter of 
the stabiliSing dose each week. Th:i:s 
precaution is essential to aV0'id the re
bound hypercoagul,abiliay of the blood 
which occurs when anticoagulants 
are stopped suddenly and w1:1ich might 
easily resuJrt; in a recurrent thrombosis. 

]if ins:pite of all the prelcautions un
rdertak,en, ha.emorrhage devel,oiPs, 5 mJ. 
of a 1% probamine sulphate solution 
are injected slowly intravenously if 
the pa,tient is on heparin 0'1' if he is 
0'n oral anticoagulants, the drugs 
should be stopped and vita~in K, 100 
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to 50mg, are injected intravenously. 
BI'Qod transfusion should be given in 
all cases until t.he eUect of oral anti
coagulants wears off. 

The role of anticoagulants in myo
cardial infarction is still undecided. 
From the study nf the extensive lit
erature on the ,subject, 1 have reach
·ed the conclusion that there is a place 
f.or ,anticoagulants in certain special 
cases, that is the poor risk patient 
mentioned abov·e. Howev,er, one should 
not be dogmatic about t.hei,r use, as 
quit.e a substantial number of case.s 
pre,sent defi.nite cont.ra-indications to 
their use. On 'one paint is there agree
ment. [among all clinicians and in that, 
anticoagulants are a muSt in prein
farctio~1. angina. Until our diagnostic 
proc·edure,s an') impro,ved to br.ing to 
light these patients before the catas
trophy l:wd the l.aymaninstruded to 
pres,en.t to the clinician ,earlier, the 
u~e of anticoagulants in the establish
ed case will remain an .illdefined pro
phyla.ctic against re-infarction. 
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