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CHAPTER I

Background to this study

In this study problems related to long term anticoagulant therapy with
dicoumarol m patients after acute myocardial mfarction will be discussed

The 1solation (1939) and synthesis (1940) of dicoumarol 33 methylene bis
(4 hydroxycoumarmn) by Aarl Paul Link and his co workers were soon followed
by expertments on the anticoagulant properties of this substance As early s
February 1941 Bingham Meyer and Pohle published the results of therr first
expermments on dogs and men and 1n June the same year a sumilar report
appeared by Butt Allen and Bollman The prophylactic value i experimental
thrombosis was mvestigated by Dale and Jacques (1942) Richards and Cortell
(1942) Bollmann and Preston (1942) Thill Stafford Spooner and Meyer (1943)
and others There were soon many reports on the elmteal use of dicoumarol as an
anticoagulant for prophylaxis and treatment of thromboembole disease

Already m 1941 the effect of dicoumarol on a few cases of acute myocardial
infarction had been tried It was not until 4-5 years later that the results of treat
ment of larger groups of patients were published Wrght (1945 1946) Nichol
and Page (1946) and Peters Geyther and Brambel (1946) almost simultaneously
published their expernences of treating 76 44 and 50 cases respectrvely

Definite evidence of the effect of treatment was first available from the large
controlled Amencan myestigation of 1031 cases started on the mihative of the
Amenican Heart Association 1n spring 1946 and published by W nght Marple and
Bech (1948 1954) The results of this well planned and thorough mvestigation
are well known Brefly 1t was shown that anticoagulant therapy with dicoumarol
1n acute myocardial wfarction durng the first 4 weeks produces a defimte reduc
tion of thromboembolic complications and of mortality This difference was also
venfied by autopsy

These results have been supported by many other pubhcations mcluding
Holten s (1950 1951) large combined investigation from hospitals m Denmarl,
and Tulloch and Gichnst s (1950) thorough clinreal tnal from Edinburgh

A statistical comparison of the results in 20 controlled 1nvestigations which
mclude a total of about 5500 cases of acute mvocardial mfarction shows that
anticoagulant therapy m the acute phase reduces both the mncidence of throm
boembolic complications and the mortality by about 50 % (see W nght Marpi,
and Bech 1954 pages 200 and 312) ple
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Short term anticotgulant therapy i acutc mvocardial mfarction has often
been cnitiaased and accepted scepticalls The haemorrhagic comphecations form
the man basis for entieism This 1s less pertinent now that mereased experience
of the dosage has reduced the significance of such episodes

Apart from the question of the danger of haemorrhage objections have been
made to the routme use of dicoumarol mn all cases of acute myocardial infarction
Toussek et al (1951 1952) and Russek and Zohman (1952 1953 1954) have ma
series of articles mamtamed that anticoagulant therapy 1s mdicated and 15 of
undoubted value n the more serious wfarction cses ( poor nishs ) But i the
milder eases ( good rishs ) the thrombocmbolic complieations are so rare and
the prognosis with conservative treatment so ood that the hittle to be gamed by
anticoagulant therapy would be more than cancelled by the complications of the
treatment Russek s mtermediary point of view has more recently been supported
by many other authors

Evagns (1954) howeser 1n his attack on the trcatment 1s much more extreme
and temperamental He condemns thc large pubheity which the treatment has
had (sce lso Russel and Zohman 1953) points out on the basis of presious
autopsy studies that coronary thrombosis 1s onlv found m 43 <5 of the cases of
acute myocardhal infarction questions the statisticnl results and concludes That
anticoagulant treatment in coronary occlusion will go the way of other disearded
remedics 15 certan Let 1t go soon Let 1t go now before remorse weighs too
heavily on those who mas continuc for a hittle time longer to advocate 1ts use

The mdications for anticoagulant therapy n acute myocardial infarction
undoubtedlv vary from ease to case But s mentioned by Wrght and others
there 1s as yet no certain method of knowmng which patients are safe and which
liable to thromboembolic complications The large natural s anations m the prog
nosts of acute myvocardial infarction also make 1t especally difficult to assess the
ffect of treatment However the convineng figures from many well controlled
mvestigations and the effect of treatment theoretically expected cannot be ex
plained away The authors who doubt or denv the effect of treatment usually
base themselves on retrospectine investigations and none of them have given
such a good clintcal basis as some of the authors who have confirmed the effect

It 15 shown in the investigations mentioned that the good results of anticoagul
ant therapy mn acute myocardial infarction depend on the fact that treatment
prevents mural endoeardial thromt: ol embols in the pulmonary and
general crrculations—and venous thrombosis One 15 therefore hardly justified
mn concluding that this form of treatinent al o prevents artenal thrombosis 1n
cluding eoronary thrombosis atself which 1s 1n many respects thought to be of a
ifferent nature and related to other pathogenctic factors The evidence for such
an cflcet has previoush been very sparse and uncertamm and 1t 18 this question
that will form the basis of this study




CHAPTER 11

The problem of the investigation Theoretical and practical
considerations for the solution of the problem

The mun question posed 1 this mvestigation 1s the following

Tl continuous anticoagulant therapy after acute mvocardial nfarction
mprove the prognosis m a gnen patient n relation to = sumilar patient
without this form of treatment” In other words will the long term result of this
therapy be a reduction mn mortality and in meidence of recurrent mfarction and
perhaps a decrease 1n the number of thromboembolic complications?

Tor those considermg starting such an investigation there are many important
questtons to be answered The most mmportant of these can be grouped under the
following 3 headings

I Is there a theoretical basis for expecting such an effect of treatment? We are
i other words d n the path of nary ocel and espec
ally n the aetiologrcal role played by thrombosis

IT Ts 1t possible to solve the problem within 2 reasonable period of time? In
other words what 1s the prognosis for patients who have survived acute mjyocar
ial mfaretion? Are the number of deaths and recurrent infarctions 1 the first
months and ycars after a mvocardial infarction suffictently large for it to be pos
sible to show a difference 1 a reasonably sized controlled clinical trial?

III Are the necessary conditions present for the myestigation to be put nto
practice?

The two mam ponts here are (1) Is1t possible 1n a reasonable time to collect
a sufficiently large number of patients for the matertal and can 1t be assumed
that these patients wiil attend the follow up chmics regularly for observation?
(2) Is a dependable and accurate method avalable for the control of the anticoa
gulant treatment as a guide for the dosage of dicoumarol?

Each of these questions will now be examined in more detail and
answered

if possible

Pathogenesis of coronary occlusion

Everyone agrees that the primary disease m the majonty of cases of myoca
dial mfaretion 15 arteriosclerosis (atherosclerosis atheroma) of the '
arteries which 1s demonstrated 1 90-100 % of the cases Little 15 ¥
about the aetiology and pathogenesis of arteriosclerosts All the unsi
blems n this field will not be mentioned here as they have no direct

corenary
et known
olved pro
bearng o
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or not arteral thrombr can al o grow centrallv agunst the blood stream and thus
attick new artenal branches exusing an extension of the mfarction It can eash
be imagined that a thrombus could form i the stationam column of blood 1n
front of an occluding thrombosts Zollinger and Papackaralampous (1953) have
v estigated this point in ctses of coranary thrombosis By mmking scrial sections
some longitudinal and some transierse through thrombosed coronars rterie
thes showed that appositional gronth m 1 central direction often occurs with
older oceluding thromby Alve en mural non occluding thromb: thes found grow th
of fresh thromb not onlv peripherally but also eentrally: Smulir obsersations
have been made by others studuing coronar occlu ton and coronary thrombo
1 enal scctzons The authors point out the considerible theorctical possibilities
for anticorgulant therapy 1n such casts This conception s al o supported by
obsersations pubhshed by Wright Marple and Beck (1954 p 213) Thes found
chinical signs of extension of the onginally nfarcted arez 1n 40 of 442 control
patients compared with 19 of 589 patients who had anticoagulant therapy

Recanalisation of thrombus

There 1s nerther clinical nor experimental evidence to mdicate that ant
coagulnts can cause the thrombus to dis olse or to dt 1ppear On the other hand
there are mvestigations wluch indicate that anticorgulant therapy favours the
natura! tendencs to recinalisation of occluding thrombr In experiments on the
car vein m ribbits Wrght Aubth and Hayden (1952) <howed that with tro
mexan recanaliation occurred after an average of about 3 weeks In control
ammals 1t was at least 8 weeks or nearly 3 tumes as long before recanaltsation
could be shown Wrnght and Rubik (1953) 1l o produced thrombosis in the
femoral arteries of rabbits In the ammals who got tromexan recanalisation
oceurred after an average of 31 weehs nand the process started alreads after
24 hours The femoral arteries 1n untreated animals were still occluded after
several months

‘The role of mtirnal bleeding 1n the pathogenesis of coronary occlusion
The question of the role of mntimal bleeding 1n the pathogenesis of coronary
occluston has had rencwed interest in connection with anticoagulant therapy
Paterson (1936 1938 1939) found that v asculinsation of the intimn of coronan
arteries by capillanies direct from the lumen never occurs in novmal arternies but
15 a usul finding 1n atheroselero 1s It 1s especinlls promunent if occluding throm
bowis ts present He found prohfirating capillanies i the mtima 1 15 out of 16
uch cases and 1t was most pronounced if there was advanced org1nisation of the
aceluding thrombus He often shawed bleeding in atheromatous plagues both wath
and without thrombosis 1r the lumen of the artery  He relates this blceding to the
captlanies which are e peeially dispo ed to rupture parthy hecause of the high
mtru eapillare pressure and the large fluctuations in pressurc as & result of th
orpan of the eapillartes direct from the arterial lumen and partly beewse of the
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poor support the capillarics have 1n the loo ¢ atheromatous tissue surrounding
them The author found mtimal bleeding mn 32 out of 37 con ecutive cases of
recent coronary thrombouis and he mamtams that there must be a pathogenetic
connection between intimal bleeding and thrombosis
Paterson s opmion that bleeding m the mntima plass  large part m the patho
genests of coronary occlusion 15 supported by the ob ervations of many other
workers ¥ artmann (1938) reports 7 cases of fatal coronary occlusion of which
6 werc caused dircethy by extenste sub endothelial haemorrhage m the mtima
and haematoma formation with subsequent occlusion In 1 case the blceding
brohe through to the lumen with secondary thrombotic occlusion He al o studied
er1al sections from 41 occludud coronary arteries and found that occlusion was
caused by an intra mural hrematoma alone i 6 cases and by a combmation of
intra mural haematoma and thrombosis m 14 others
On the basis of thorough studies of the blood vessel supplt to the artertal wall
Wirternit.. Thomas and LeCompte (1938) also constder that intimal hleeding 1
an mportant factor 1 the pathogenesis of thrombosis They mamtan however
Ithe many other authors that the histologteal findings are often difficult to mter
pret  When a vessel s finally completels filled with granulation tissue the events
leading to the occlusion cannot be reconstructed with any degree of certainty
Horn and Finlelstein (1940) and Melson (1941) also agree with Paterson and
Yartmann that 1n manv cases ntimal bleeding can be the immedinte cause of
coronary thrombosis
English and Willius (1943) found bleeding m the mtima 1n 40 S of 135 cascs
who died of coronary disease In all the cases where thrombosts was shown n the
artery they also found bleeding in the intima However they do not belteve that
these haemorrhages are the most important factor n the deyelopment of throm
bosts and coronary occlusion
Figures from other mvestigations give mntimal bleeding a much less promunent
place Wrght Smath (1936) found intimal bleeding as the cause of coronar
occlusion 1n onlv 1 of his 495 cases and French and Doch (1944) n 5 out of 80
cases (6 5c) Yater et al found fresh haemorrhage mn 26 (58 5¢) and old haemorr
hage m 29 (64 %) of 450 consecutive fatal cases of coronam disease A shightly
hugher inadence was found by Pepacharalampous and Zollinger (1953) 1 ¢ 35
(278 <) of 126 cases Of these howesver 21 had simultaneous thrombosy 11 nght
Varple and Beck (1954) demonstrated mntimal bleeding m only 3 of 89 cases
(34° ) and 1n 2 of these thromt was the date cause of the occl
Of 24 cases of recurrent infarction during the observation penod no ntimal
bleeding was shown either in anticoagulant treated or untreated patients :
It has often been suggested that mtimal bleeding m coronary occlusion 1.
contra mdication to anticoagulant therapy However as far as s known [},; :
are 1o iy estrgations which indicate or prove that thrs form of treatmen e
an mereased number of ocel of ha h path

t provokes
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Other pathogenetic factors in coronary acclusion

The most important pathogenetic factors 1n coronary occlusion have been men
tioned above But there are other factors that are sometimes of dectsis e importance

Vuller (1938 1939) has pownted out that angina pectons coronary discase and
sudden eardine death often m relatively voung patrents are common 1n patients
with zanthomatous deposits He stresses that the discase 1s famhal nhented as
4 domunant factor either as chimeally demonstrable \anthomatosis or as hyper
cholesterolierma The arteries and especially the coronary artertes are the «ite
of predilection for xanthomatous deposits This famulinl \anthomatosis—Muller s
diseasc—which scems to be relatinehy seldom mentioned s probably a more
frequent cuse of coroniry occlusion and myocardil infaretion—cspecially 1n the
voung than the impression usually grven m the hterature Thus T aaler (1956)
found such cases m 6-7 ¢, of 275 cases of angina pectons How often the xantho
matous plaques themselves in the coronary arteries are the cause of pronounced
narrowing perhaps complete occlusion and how often there 15 a secondary
thrombosis 1s as yet unknown

Different tspes of artenitis in the coronary arteries are lso of primary sigm
ficance for occlusion 1n some cases The best known example of this 1s the narrow
mg of the coronary opeming and first 10-12 mm of the coronary artertes not
infrequently seen in sy philitic mesaortitts Periarteritis nodosa and other ty pes of
artentis can also rarely be the c'ulse of coronary occlusion cither alone or as the
starting point for thrombotze Papacharalampors and Zoll: (1953)
found artentic changes i 11 (87 ¢') of their 126 cases but in 7 of these throm
bosis was 1 contnibutery eause of the occlusion

Rarely coronary occluston 1s caused by an embolus a phenomenon scen
espectally 1n bactenial endocarditis

Finalls 1t has been mauntamnad that myocardinl infarction may occasionally
develop without demonstrable narrowing of the coronary arteries Gross and
Sternberg (1939) have deseribed 15 cases where they only found moderate
athero clerotic changes in the coronary artertes but no narrowing or occlusion
A number of factor affccting the myocardial nutrition ncluding fall in the
aortic blood pressure relatnve 1schieria due to eardine hypertrophy anaemmn
and reflex vasoconstriction or spasm of the coronary arteries are discussed by
these authors A striking fact not mentioned by them 1y that m 14 of the 15
cases the myvoeardial mfarets were not fresh but old and fibrotie It 15 therefore
pos bl that therc was narrowing or occlusion when the mfaretion occurred and
that the sub cquent regreseine changes obliterated the most important trices of
thiz

1s b h factor 1n the di ?
Osuer v humlrcd vears ago Rokitansl y (1852) stated thnt atheroma was the
result of cxees nve depo 1tion of blood deratives cspecially fibrin on the mner
<urface of the arteries This pomnt of vicw was strongh questioned by Farchou
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(1856) who maintamed that atheroma was an mflammatory process and the
thickening of the wall was the product of r active prohferation of the conneetine
tissue cells in the mtimn

The more recent general opimion 15 that atheros-lerosis begins as a degenerative
change with deposition of fat in the deep layers of the mtima followed by fibrous
tissue proliferation

Dugwuid (1946) has grven new hie to Roktansky s old thrombosis tk ory  1le
has shown that fibrous thickening of the intima with narrowing of the lumen can
be the result of a gradual orgamsation of the occluding thrombi in the coronary
artertes According to Dugwid s imvestigation such thrombr by orgamisation with
mgrowth of connective tissue cells and capillanes shrinking recanalisation and
covering with endotheltal cells can gie an anatomical picture indistinguishable
from atherosclerosis A similar organ ation also occurs mn mural thrombi The
author pomnts out that white thrombi which contain fibnn are usually com
pletely permeated by connectrve tissue On the other hand  red thrombr which
contam a large number of tightly packed blood cells besides fibnn are often onls
covered on the surface by connective tissue especially 1f they are relatnely large
Central softenmg and fattv degeneration occur and result m an anatomical
pieture confusingly like athcromatous plaques

\lore recently 1 manv new investigations and with new histological material
Dugwuid (1948 1948 1952 1854 and 1955) Rannte and Dugmd (1954) and
Duguid and Robertson (1955) have confirmed this opmion

On the basis of these mvestigations Duguid has come to the concluston that
there are two pathogenetically different types of atherosclerosis—cholestero]
lesions and thrombogente lestons When the lestons are well advanced 1t 1s often
diffrcult to decide which pathogenetic factor was orgmally responsible He main
tams however that the cholesterol lesions which lead to weakeming and graduat
softening of the different layers of the artenal wall usually result in dilatation of
the lumen Thrombosis on the other hand which occurs on the mnner wall of the
artery and does not harm the ongnal layers of the wall leads to narrowing of
the artertal Jumen Dugwd mamtams that since it 1s this narrowing which ;s
dangerous thrombosis 15 the pathogenetic factor of most significance m fatal
coronary disease

Nore recently many other workers have supported Dugwid s opmion Harrson

(1948) and Heard (1952) produced e 1 5 artenoscl. "
rabbits by mjection of finely divided clots mto thc earveir They caused a fibro
astic thickening of the mtma md hable from t arterio

selerosts MeLetchie (1952) produced similar intimal changes in the pulmonary
irtertes by mjecting @ mixture of Russell viper venom and rabbit bran thrombo
plastin Heard (1949) has also confirmed Dugwd s findmgs of mueroscopic fibnn
deposits on the mtima in the aorta and has shown the same changes m the first
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part of the renal artenes wineh are especialls lable to atherosclerosts Sunular
cxperiments hase al o been earried out by Cranford and Levene (1952) with the
e rosult

Cennger (1951) cexmined 300 qortas and 100 coronnry arteries for vasculan
ition of the mtuna He shows that the normal mntima 1s not vasculamsed but
noun hed from the lumen (see p 18 Patetson) 1f the mtim merenses m thuek
ne s hevond ¢ certun hmit the nourt hment and oy gen supply Wil be msuf
ficunt The result 15 1 rosth of expilhings into the mtima either from the
wternl lumen or through the medin from the blood vessel network in the adven
b or amultmeonsty m both the ¢ wavs Cannger s m complete agreemoent
with Dugusd s thrombosis theors whieh b beboves sheds a new light on these
problems The transmedinl vaseulan wen from the adventitin occurs with the
Tow gradual growth of the mtimy hevond the critieal thickness Vasculinsation
from the Jumen on the other hand 1 v 1 nof 4 udden catastrophic mmerease in
he thickress of the intima due to thronbe 1 Domonstration of such vasculanisa
tion c¢1n therdfore according to Curinger be taken as 2 definite sign of mtimal
«hanges of thrombogeme ongm The cipillary blood supply to the intimais st
daimaged resulting womfarction neero 15 aind - car formation of the mtima Such
n area ean be the site for sccondary thrcmbotic depo ttion

The myvestipations refrrcd to here upsest that thrombosis 1s not as generlly
thought onlv a econdary tormumad proecs n atherosclerosis but m many cises
po by a sigmficant pithogenctie fictor for its dovelopment This pomt of
siew has not vt been generally weepted However 3t may prove to be 2
frwtful workin, hypothesis for further mvestigations i this ymportant field
of medieane Meletchte gives 1 ampre sion of this i his discussion while
much reman to be done 1 purds thrombognie basis of athirom 1 must recens e
nous considerttion Tt s cortun that af this s correet 1t opens up completcly
new fiddd for prophisIretic anticoagulant therps m arteral disease

Prognosis after survival from acute myocardial infarction

The econd question sshed was the following Ts it possible within a reasonable
penod to deerde whether or not long term anteangulint, therapv after myvocardeal
nfaretion ha prophs Ictie value?®

Thert are many publications dealing with the immediate prognosis i tcute
uvoeardinl nfarction 1 ¢ the prognosss in the fiest weebs after the mfaret What
seare mtene ted m howaver 1 the outlook for Ppattents who have survived the
fir t month

More reeunth quite a few msestitions have boen publ hed dealmg wath the

fong tam progna 1y For an myeshication to be able to answer our question the
followin,, conditions must be fulfillcd
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(1) All the patients mn the mvestigation must have come under observation at
the latest 1 month after the attack Patients who come under observation (e g by
admussion to hospital) at a later stage have already survived for part of the pertod
in which we are mterested If such patients are counted as observed from the
end of the first month an error will be mtroduced as the patients would not have
been 1 the mvestigation if they had died between the end of the first month and
the day of admission Consequently a too good prognows will be found The
same 15 naturalls true whether the obsersvation starts from the beginming of the
acute attack or 2 or 3 months afterwards

(2) The diagnosis must have been able to have been made from mformation
avalable at the end of the first month If patients were mcluded in whom the
diagnosis was made retrospect ely e g at post mortem a bias would anse
the opposite direction to the possible bias mentioned under pomnt 1 Thus a too
poor prognosts will be the result

Disregard of these prineiples 1 certainly the mam reason for the unreasonabls
large variations found for the immediate mortahity m the terature The prm
cples certamly play a lesser part m the of the prog b
at the end of the first month or later Iowever this is difficult to judge as \er‘
few workers state the imterval between the beginming of the attack and the
beginnng of the observation period

In addrtion to these difficulties often bemng ignored 1n the available mvestiga
tions nte the prognosts the analysis of the data 1s often incomplete or directly
muleadmg In many myestigations no notice 1s tahen of the fact that the obsersa
tion period for those who have survived 1s sometimes very short so that man;
patients would probably die before for example 3 vears had elapsed smce the
infarct The influence of age on the prognosis 1s often not considered Ths 15 often
because most myestigations are too small to be drvided up imto homogenous
roups without a danger of chance varation fluencing the results

On account of these facts more detailed mention of the followng papers will
not be made W hite (1926) Parkinson and Bedford (1928) Conner and Holt

(1930) Cooksey (1935) Vi illus (1936) Levine and Rosenbaum (1941) Rathe
(1942) Boas (1951) and Gertler et al (1951)

A brief discussion will now be made of some other publications which do give
some basis for answering our question Among these 2 number of papers publish
od m the course of the present mvestigation have also been mcluded The myes
tigrtrons referred to here are in the author> opmion sufficient to demonstrate
what 15 known today about the life expectancy m patients who have survived an
acute myocardial mnfarct The most important data from these iy estigations are
collected m Table 2 In a few cases the figures were recalculated by the author
so that they could be expressed uniformls for a companson to be made

It 1s clear that the different anthors have found considerable differences n the
prognosts The number of sursivors after 3 vears thus vares from 87 o (Morns

M
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TABLE 2

Prognosis after survnal from acute myocardial mfarctron

No ar:m:;r. The perce tage [these
Av u @ nac temyo-; casesalivethefollo [ g
Author (5 ame Teouh caner | Mibeseien
o 4v ks smh o 103 4l8 |10
Palmer (1937)* 55 212 97 1 34"
Bland and White (1941) 56 162 81|60 50|
Fatzetal (1999) 5% 353 7647 )
Echerstrom (1851) 667 109 67,41
Sigler (1951 558 1176 Tt
Taldron and Constable (1951)* 516 i
Nomsetal A92* 4064 119 97 87| 82,
Smih (%59 _ wo w5 oo 71| [
Robb and Marks (1953)* + 51, 166 | 33)2?3 170,51
Cole et al (1954)* 567 285 " TeT 44
Westlund nd Hougen (1955) 631 920 80,60,55 |

The patients included m these mvestivation had only ha 1 one myocardhal snfarct at the beginn
ing ol the penod of obseryation

+Tn this imestigalion the length of the surti al t me wa not reckone | from the b ginmg of the

acute attack but from when the patients were a2 lmitted to disability (Probably 3 months after
the beginning of the attach }

et al ) to 41 % (Echerstrom) and the number of survivors after 5 years \aries
from 82 % (Morns et al } to 22 (Ratz et al) 1he large differences re cer
tamly partly due to the very different age compositions of the different matenals
Thus Waldron and Constables myestigation only ncluded pattents under
60 years whie the patients were all under 65 m Vorns et ol s and Robb and
Vark s myvestigations both of which showed 1 good prognosis On the other hand
Fcherstrom s investigation meluded Irge proportion of very old patients The
average age in his investigation was 66 7 vears or about 10 years older than most
of the other mvestigations (excluding the 3 with espeenally young patients
mentioned zbove) Another factor which probably contributed to the large
differences n mortality was that some of the mvestigations (as shown m
the table) onls included patients with ther first attach while others included
patients who had had acutc myocardia} mfarction whether 1t was the first or a
subsequent attach This last group mcluded Aafz et al and Echerstrom s mvest



gations both of which had a bad prognosis The variation noted from & vee.
to 3 months between the start of the attack and the beginning of the obserz =
time naturally also played a considerable part

Finally the large differences certanly al o depend on the many soure= ¢ff =
and uncertain factors which can nfluence this tvpe of follow up investizs ror 2
previously mentioned Thus many authors state that thewr information 2.+
many of the patients was incomplete or that the follow up was impos b=

A very thorough investigation mto the long term prognosis m mveezsie
infarction has recently been published by W estlund and Hougen (1936) b~
1613 patients from 5 medical departments m Oslo This materal ha e
exammed statistically with respect to age and sex A large number of &% mev
subgroups have also been analysed The authors state the mortahty »
(ratio between actual and expected number of deaths) depends to a large exts-
on age at discharge and number of years after discharge For imnstance arm
mnles in the entire material the mortality ratio in the first year after dx:dL:
varted from 155 at ages 40-49 to 48 at ages 80-8% Among males 60-£3 _:,,.
mortality ratio vartes from 81 mn the first vear after discharge to 21 ten ver~
and over Rough figures making 1t possible to compare the durttion of survyr,
1m this mvestigation as a whole with the other myestigations were not gnen T,
figures used 1m Tablc 2 were kindls grven to the author personally

In spite of the large variations the papers referred to gre a definite ympres v,y
that the mortahty n the first vears in patients who have survived an acyt
myocardial ifarct 1s so large that if a form of treatment has anv effect 1ts re }
should easily be noticetble On this basis 1t should be possible to judge the valy
of prophylactie anticoagulant therapv withm a reasonable period The large
differences m the prognosis from one mvestigation to the next shows that any
attempt to judge the effect of treatment by comparing the prognosis with pres oy
myvestigations will be of little value

Cause of death m coronary disease
A high mortality 1 itself 1s not enough on which to base an mvestigation mto
the effect of anticoagulant therapy The question 15 also what 15 the cause of
death 1 these patients? Climcal expenence has taught us that m patients who
have had a myocardial infarct the cause of death 1s usually heart disease The
mode of death can however varv—new mfarcts sudden cardiac death or heart
fatlure These facts should perhaps be tllustrated by some figures Of 45 cases who
had survived an acute myocardial infarct by more than 4 weeks Hochremn ang
Schneyer (1936) found that in 29 % the cause of death was a new infarct g
died suddenly 9 % had pulmonary embolism 46 5& had heart failure and mn oniv
7 % was the cause not cardiac Let:ne and Rosenbaum (1941) report on the mode
of death 1n 80 cases who had survised their first acute infarct Of these the cauge
of death m 40 % was a new nfarct 35 % died suddenly 20 % had heart fatlure
E
K
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d m only 5% was the cause not cardiac Of 52 cases who died more than
o mkhs after the acute infarct Ratz Malls and Cisneros (1949) found that i
: "r!'m:he cause of death was 2 new wfarct and m 20 % hexrt failure Stgler (1951)
6 ‘] of 393 deaths from cotonary disease that mn 68 ¢ the cause of death was
oun s occlusion 1655 died suddenly and 15 % had heart fulure Cole Singran
:Z:;ml;lat: (1954) give the cause of death n 171 caces who had survived their
fivst infarct by more than 2 months Of these 1 55 ¢ 1t was 1 new infarct and
17 ¢ had heart fulure Onlv 10 < of the deaths had no relrtion to the cardio
vascular svstem

The largest number of recurrent mfarets after an acute infarct seem to occur
m the fiest vears Sec eg Conner and Holt (1930) Palmer (1937) and Cole
Singtan and hatz (1954)

Practical conditions for the investigation
Possibilitses for collecting matenat

The third question asked concerned the practical conditions necessars before
the myvestigation could he started Tirst of «ll would 1t be possible to collect 1
sufficient]s large number of patients withm  rea onable period? Could 1t be
as umed that thesc patients would attend the follow up chmies regularly for
observation?

In order to answer these important questions 1 simple numerical assessment
must be made of the possibilities av ulable

‘The present investigation was planned and carried out while the author was
worhing at Ulles i} Hospital Dipartment VIID Ulleval Hospatal 1s Oslo City ~
Inrge mumerpal hospital and m 1950 st had 1920 beds The hospital has threc
cqualls sized medieal departments with a total of about 450 beds 1¢ about 40
of the medical beds av ailable to the 440 000 :nhabitants of Oslo

The patients admitted to these departments nearly all live in Oslo They can
therefore af desirable or neeessars attend follow up chimes n the departments
amd be scen by the speenmbists working there Txceptrons ta this usually onls
melude patients who hise out of town or abroad who arc admitted if thes need
mmedinte hospital care suddenh while visiting Oslo Numeneally such prtients
are very few

This mvestigation only included patients who had survived their acute mfret
by at fca t 1 month This pomt will be returned to later

The mvestigrtion was further imited <o that it onhy included patients who on
adnu ton wath their acute infaret were not vet 76 viars old

In the 3 departments mentioned there were 1 1949 2 tota] of 116 prtients
{78 men and 38 women) who {ulfilled these conditions Therefore from thest
3 d pirtments one could expect that m about 2 vears 200 patints could be
calleeted who would be able to attend regularhy at follow up chmies and perhaps
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for treatment This was considered to be a satisfactors basis for starting the
nvestigation More details about the collection of the materal will be discussed
m Chapter IV

Basss for control of treatment with dicoumarol

The next consideration to be taken before the s estigation could be started
was the control of the dicoumarol treatment itself Unless the control 1s well
planned and dependable and accurate m practice the basss for assessment of the
effect of treatment will be shaky

The development of anticoagulant theripy m Norwav and especially the
extensive use of long term out patient treatment i this country and m other
Seandinvian countries 15 due largely to P 4 Ourens fundamental work
Owicns first contributions to this field were based on his hasic investiga
tions mto the mechanism of coagulation This 15 not the place to give a detailed
account of these iy estigations Some of the mam ponts must however be men
tioned as they provide the theorctical bichground necessars to understand the
method used 1n this study to estimate the cffect of dicoumarol on the coagulability
of the blood (Owren s PP method )

Owrens work on the mechanism of coagulation hegan 1n Apnl 1943 with the
investigation of a 29 vear old woman who smnce she was 31 years old had had
a serious haemorrhagic diathests She had 2 considerabls prolonged coagulation
time and the cause of her bleeding was therefore a serious faiture m the mechanism
of coagulation Although the prothrombin time estimated by Quick s method
was 1l o considerably prolonged Owren soon noticed that this was not due to
lack of prothrombin However it took 1y vears of intense and detaded expen
munt before 1t was shown that it was due to the lack of 1 new previously un
Lnown coagulation factor and this factor was 1volated from the previously known
coagulation factors The new factor was first called the fifth factor (Ouren 1944
1947) and later got the name proaccelerin

During these mvestigitions Owren found that different prothrombin prepara
tions were conyerted to thrombin at different rates This difference was not due to
proaccelerm and mdicated the existence of another previou Iy unknown conver
sion factor mn the prothrombm preparations used This factor was temporarily
called co factor V (Ouren 1947) and 1s now called proconiertin (Ouren 1950) It
wns eparated from prothrombm 1n 1949 (Owren and Byerkelund) but the fingl
proof of 1ts existence came when patients were found who had a haemorrhagic
diathesis because this factor was lacking ( lexander et al 1951 4as 1952 Quren
1952) Especial mterest was focussed on proconvertin in anticoagulant therapy
when 1t was shown that dicoumarol phenylindanedione and other oral anticoa
gulants cused a fall in the concentration m the plisma not only of prothrombin
but to at least as great an extent of proconvertin (Owren 1950)

The discosery of protceelern made 1t clear that Quick s method of prothrom
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bin estimation was not speetfic but that the prothrombin time estrmated m
this way was also dependent on. the conecntration of proaccelerin Quwren (1947
pp 265-271) therefore detcloped 2 mew one stige method of prothrombm
(stimation By adding Serts filtered prothrombin free ox plisma to the corgult
pon muxture he made certam of & canstant cvecss of pronceelerin and t the same
tme  constant additional supply of fibrmogen Prothrombin time estimated with
this method 1s thus independent of the proaceelenn concentration n the plasmt
wnder mvestigation and the addition of fibrinogen mthes it possible to dilute the
plasma and still have enough fibrinoaen for clot formation A further modificttion
of the method was described by Qurenin 1949
Since 48 mentioned above procomiertin s tlso necessary for the comverston
of prothrombin to thrombin 1t became dlear that Owren's method was not
a specific prothrombim estmation aither It wa shown that the Seits filtration
of the ot plisma wsed 1 Ourens method not only removed prothrombin
but procomvertn 2s wl The method thus cstimates the combined activity of
prothrombm and proconvertin It w1 therdfoic eilled the PP method (prothrom
b and proconyertin method) (Quren and 1as 1951} s dicoumarol {(and other
anticoagulants) cause 2 fall in the proconvertin concentrition which s at least
s great as the fall in prothromlbnn conccatrition 1t 1s clear thet 4 method which
stimtes the combined actinity of the ¢ twe congulation factars 1s theorctiediv
very useful as o guide for dosc regulation of dicoumaroel
For the detuls of the method the readur 15 rcferred to the papers mentioned
above but the ady antages of the mcthod over the usunl one stage methods ke
for example Quick s method will be mentioned briefly
(1) Dalution (1 10) of the plasma under i cstigation mercnses the sensitiv ity
and accuracs of the mithod as it allows the most fas ourable part of the corre
Intion curte to be used where a difference m percentage concentration grses the
wreatest po sible difference i the coagulition times recorded This sensibivity
applies to all prothrombin concentrations cven tho ¢ over 100 §¢ It 1s therefore
possble to follow the mtial fall n PP concentration which gives the first
unpression of the patients sensitiity  (As 13 well known Quick s method
15 not very sensitve m the range 100-50 % prothrombin ) The dilution also
minmses the effect of the diffcrent mhibstors and possible vanation 1 the
fibnnogen concentration 1n the plasma under investigation Errors which can 1rise
because samations m the heematoent value of the blood give a difference
wn the oxalate (or aitrate) concentration i the plwsma and madequate reealer
fication will also be eliminated by dilution and by the constant relatively large
addition of oxalate {or citrate) in the ox plisma The presence of small amounts
of hepann i the phsma under investigation 1s also of no sigmificance and the
method can thercfore also be used dunng combined admimstration of hepann
and dicoumarol often uscd for the first davs after an acute thromboembolic
(pisode



(2) The method 15 ndependent of the concentration of prrt ampme o a
sample under miestigation 152 high constant amount of progeree—s 4 o
by the addition of the Serts filtered ox plasma reagent The labilits ¢f ryrn o
on standing has therefore no effect 1n contrast tom Quick s methnd.

(3) On the other hand if the estimation 1s not carried out at exes, e
vertin 1s activ ited by contact with glass and the PP time 13 shortemsd fE0y

tas and Owren 1954) In order to prevent this Ovwren now addsa smaZ g+

of heparin 100 ; per ml 313 ¢ potassium citrate Mercaptol 1 1,7 ,in
added to prevent damage to the sample by bactunal contammation ¥~ g oy
techmque a correct result can be obtained even if the symple under pver 4, .
15 3-4 days old This can be very important i long term out patient tesg 1pme
when patients are not able to attend the chimes personally and when the - i
must therefore be sent by post ’

A more detailed account of the reagents used in the PP method and the gy
tical techmque will be grven later (sce pp 49-52) A more detmled aceoy 4 *]
als0 be grven of the methods used for administration and supervision ¢#
dicoumarol therapy The authors personal experience m this field 15 mentior, t‘m
the foreword to this paper ®

On this background 1t was natural to take up the problem of long tcrm b
phylactic therapy m myocardtal infarction when satisfactory matersal eoql 1:
obtamed

Summary and conclusion

In this chapter the problem of the nvestigation 1s presented first This
followed by an account of the theorettcal and practical considerationg for |}"
solution of the problem ”

On the basis of the hterature the factors m the pathogenesis of coronar
ocelusion thought to be of greatest interest for the prophvlactic value of long m,:,
anticoagulant therapy m mjy ocardial infarction have then been drscuss
Although not completely exhaustive the reported data seem to be suiﬁcmnl;
draw the followmg conclusions ¢

(1) The path of coronary

15 closely related to the aetiolog:
and pathogenesis of atherosclerosis which 1s to 1 large extent a stll unsclvc};
<

problem

{2) There are diverging opimions on which process preceeds the morphologieal
changes found mn coronary occlusion In adsanced relatively old changes mosgt
quthors agree that no one can be certun of the nature and order of the processe,
leading to these changes *

(3) Thrombosis (in atherosclerotic coronary arteries) seems mn previous!
published mvestigations to have been the immediate cause of the ocelusion 1)
about half the cases Further appositional growth of fresh thrombi in a cenh“;
direction on old occludmg thrombn plass a part in extension of the mfarcted qre:
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(4) Bleedng m the mtmn can occastonally mn atself be the direet can ¢ of
ocelusion In other cases such bleeding may be a contributory cause of throm
bosis There 1s as vet no cvidence that anticoagulant therapy provokes an
inereased number of occlusions of hacmorrhagic pathogenes)

(5) Therc 1s experimental evidence showng that anticorgulant therapy f1vours
the tendency of the thrombus to recanalisation

(6) Recent observations suggest that thrombosis may be a significint factor
1n the pathogenesis of atherosclerosis

Tt therefore seems reisonable to beheve that long term anticoagulant treat
ment after myoeardial mfarction mav have prophylactie value (1) By preventing
new cases of coronary occlusion caused by thrombosis (2) By presventing
appositional growth of fresh on old thrombi and thus lindermg the subsequent
extension of the infarcted arca (3) By fayourm,, recanahisation of the thrombus
and (4) by thus providing better possibiltties for the devclopment of collateral
vessels

On the other hand mtimal bleeding represents an uncertaun factor in the treat
ment about which hitle 1s defimte at the present

It seems however theoreticalls possible that treatment ean delay or prevent
the progression of the atherosclerotic process it<elf

The next section deals on the baxis of the hiternturc with the late prog
nosis  after an acute myocardinl mfarct and the commoncest causes of death
m these patients It 1s pomnted out that most rccurrent infarcts seem to oceur
1n the first 3 ears after the omginal mfarct It 1s shown that both the mortality and
the mncidence of recurrent infarction in the period aftcr an infarct scem to be so
high that a controlled chinteal trral of reasonable size should be able to demon
strate the effect of long term anticoigulant theraps withm a reasonable period

Taken on the whole 1t 1s theoreticalls impossible to make any ealeulation or
defimte statement at all on the prophilactic value of long term treatment 1fter
myocardial infarction or in coronary disease m general The only way to evaluate
the treatment 1s to start a controlled chinical trial the results of which can b
assessed statistically. There 15 thus good reason to suppose that the iy estigation
planned will erve 2 usef.! purpose and be of value for the solution of our prob
lem The answers to the many questions on the mechamism of coronars ocelusion
my then come n second place

In the l1st section of this chapter 1t 1s shown that there were good opportum
ties for collccting a suffictent]y large number of patients who would be able to be
.nder continued supervision Further an aecount 1s given of the theoretical back
ground for Owren s PP method for ¢stimation of prothrombin and proconsertin

shich 1 thi study s the basis for control of the antithrombotie effcct during
treatment Thus the practical conditions were present for startmg the myest
gation



CHAPTER III
Previous publications on long term anticoagulant therapy

1t has been shown 1n the presious chapter that both from the theoretical and
practical pomts of view thcre scems to be 1 good basis for taking up the problem
previously outlined Howcver the following question must be answered first kas
this problem already been sufficiently mve tigated? If so a new investigation
would be superfluous It 1s therefore necessary to look at the previous work 1n this
fiekd

As emphasised by Owren (1955) anticoagulant therapy 1s by nature pro
phylactic and not curatnve It 1s obviously much better to prevent a myocardial
infarct or pulmonary or cerebral embolus or occlusion of an artery or vemn than to
treat 4 pitient with one of these conditions In patients with often recurring
thromboembolic eprsodes 1t was therefore approprate to try long lasting perhaps
permanent anticoagulant treatment for prophvlaxis

Surprismgly enough neurologists began first They started a tnial of continuous
treatment with 1 of cases of d d sclerosis as early as Vay 1942
(Putman 1943 Putman Chiavacct Hoff and W eitzen 1947)

As far as can be seen from the hiterature 1t was Neckol who introduced long
term therapy into cardiology He began the treatment i Februarv 1944 i o
patient who had then had 3 senous mvocardinl mfarcts in 13 months (Nichol
and Fassett 1947)

At about the same time Peters Geyther and Brambel (1946) started using
this form of treatment 1 a few cases of coronary thrombosis n the hope of
preventing recurrences

TIn the autumn of 1946 ¥ right and Foley (1947) started continuous treatment
with dicoumarol m patients with rheumatic heart disease atmal fibnllation
and a tendency to recurnng embolism

Since then many prpers on long term treatment with anticoagulants of duffe
rent thromboembolic diseases have appeared gradually Manv of these publica
tions are from medtcal centres m which the leaders and their different co worhers
have published their experiences 1t mtervals dealing with «n ncreasmg number
of patients who as time has passed hive had meresingly long peniods of treat
ment Turther there are a few more scattered publications dealing with diffe
rent aspects of long term treatment In order to avoid repetition the Publications
will not be discussed chronologrcally but first some of the scattered

nvestiga
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(4) Bleeding 1n the mtim1 ean occasionally m atself be the direet eruse of
occlusion In other cases such bleeding mav be a contnbutors cause of throm
bosis There 1s ts vet no ¢vidence that anticoagulant therapy provokes an
mcreased number of occlustons of hacmorrhagic pathogenesis

(5) There 15 experimental exidence showing that anticoagulant therapy fasours
the tendencey of the thrombus to recanalis ttion

(6) Recent observations suggest that thrombosis mav be a significant factor
1n the pathogenesis of atherosclerosis

It therefore seems reasonable to believe that long term anticonguint treat
ment after myocardal nfarction mav have prophilactic value (1)} By preventing
new cases of coronary occlusion ciused by thromhosis (2) By preventing
appositional growth of fresh on old thrombi ard thus hindermg the subsequent
extension of the mfarcted arer (3) By favouring recanalisation of the thrombus
and (4) by thus providing better possibilities for the development of collateral
vessels

On the other hand intimal bleedimg represents an uncertan factor m the treat
ment about whrch little 1s definite at the present

It seems however theoreticalls possible that treatment can delas or prevent
the progression of the athcroselerotic process itself

The next section deals on the basis of the hterature with the Inte prog
nosis  after an acute myocardil infarct and the commonest causcs of death
i these patients It 1s pomted out that most reeurrent infarcts scem to oceur
in the first years after the origainal mfaret It 1s shown that both the mortality and
the meidence of recurrent mfarction in the pertod after an infarct scem to be <o
high that a controlled chnical trial of reasonable size should be able to demon
strate the effect of long term anticoagulant therapy within a reasonable period

Taken on the whole 1t 1s theoretically 1mpossible to make any calculation or
definite statement at all on the prophylactic value of long term treatment after
my ocardial infarction or in coronars disease i general The onls way to evaluate
the treatment 1s to start a controlled chinical trial the results of which can be
assessed statistically. There 1s thus good reasen to suppose that the iy estigation
planned will erve 1 usefu.' purpose 1nd be of value for the solution of our prob
lem The answers to the many questions on the mechamsm of coronary occlusion
may then come m second place

Tn the last scetion of this chapter 1t 1s shown that there were good opportunt
ties for collecting a sufficiently large number of patients who would be able to be

-nder continued supcrvision Further an account is given of the theoretical back
ground for Owren s PP method for estimation of prothrombin and proconertin
which an this studs as the basis for control of the antithrombotic «ficet during
treatment Thus the practical conditions werc present for starting the mvesti
gation
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Beaumont Coblentz Maurce Cheralier and Lenegre (1952) have tned treat
ment with dicoumarin ethyl ester sometimes combined with mnitial use of hepa
rm 1n 40 cases of severe angina pectons The treatment lasted for periods from
10 days to more than 6 months The authors state that the attacks of angina
pectons completely vanished mn 14 cases and that the symptoms improved n 1
further 16 cases

Beaumont Scebat and Lenegre (1954) report their results with long term
therapy of 61 cases of coronary disease with nfarction or threatemng ifarction
14 cases of rheumatic valvular disease with multiple thromboembolic complica
tions and 10 cases of migrating phlebitis with pulmonary embolism The duration
of treatment 1n most cases varied from 6 months to 4 vears but was § and 11
years respectively 1n 2 cases The authors consider that the incidence of throm
boembohe complications durnng treatment was considerably less than one would
expect without treatment

Burt (1954) makes out a case for cvehe dosage  She gives the anticoagulant
for example for 3 days and misses evers 4th day so that the prothrombin value
has an opportumty to rise agamn She has treated 74 patients with extensive arte
nal thrombosis or recurrent venous thrombosis and 2 patients with atmal
fibrllation and a tendency to embolism Her method of dosage as one would
expect leads to large swings m the prothrombin values

Reports of long term anticoagulant treatment of immdividual cases have been

published by e g Suedberg (1953) on a case of muigrating thrombophlebitis Rice
{cherman and Saichel (1850) on a case of recurrent myocardial infarction with
pulmonary emboksm and by London (1950) who describes severe haemorrhages
with a fatal outcome dunng adequate treatment of a 70 vear old woman with
hypertension and generalised arteriosclerosis and warns agamst long term treat
ment 1n such cases

As mentioned a great many publications on long term treatment have been
published from medical centres where such treatment 1s used regularlv Most of
these are by I S8 Wright and his co workers (See W right and Foley 1947 W nght

1949 Foley and Wrght 1949 W right Bourgmn Foley Devitt Gross Burke
Symon Licberman Symons and Huebner 1954 Tulloch and T night 1954 Foley
Dewitt Symons ond Wrght 1954 elc) A great many different questions
experiences and results of treatment of an mereasmg number of patients are
discussed m these pubhcations Here only a few of the most recent papers will
be referred to briefly

Tn a round table conference reported m the fourth of the papers given above
amongst other things the indications for long term treatment were discussed
According to T nght this treatment 15 indicated 1 (1) rheumatic heart disease
with atrial fibnllation and muttiple emboli (2) recurring thrombophlebitis
(3) multsple arteral ocel if caused by thrombosis or embolism (4) recurrent
mvocardial nfarction especrilly 1f there are thromboembohc complications

3
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(5) 1hopathic or famhal tendency to thrombosts (6) recurring tendenev to
thrombosis and (7) less well defined m frequent attacks of angina pectoris which
may indicate 1impendimg infarction and m recurnng signs of cerebral vessel spasm
or small thromboses According to Wright the treatment 1s more or Jess contran
dicated 1 (1) marked hvpertension (blood pressurc over 200/110) (2) of the
patient 1s mentally meompetent (3) if the doctor 15 not especially tramed 1n the
treatment or will not take on the responsibility for the relatively exacting control

Tulloch and W nght (1954) report on 227 patients treated with tromexan or
dicoumarol for periods varving between 4 veeks and 8 vears 1e an average of
about 290 days per patient The dosage was controlled using Quich s method at
mtervals of 2-3 days increasng to 7 days and m some cases to 10-14 days but
seldom longer

The most frequent mndication for treatment was thrombophlebitis (117 cases)
Next came rheumatse heart disease with a tendency to perpheral or pulmonars
embolism (38 cases) and myocardial infarction (32 cases) Timally there were small
groups of patients with vanous other condittons connected with thrombosis or
embohsm Only mtelligent and co operatnve patients were chosen for treatment
Twenty six patients had a total of 40 certam or possible thromboembolic comph
cations durnng treatment About half of these occurred when the prothrombin
time should theoretically have been adequately prolonged and 3 occurred when
3t was excessively prolonged Treatment thus did not give complete protection

A report on some of the same pabents namelv 85 who had had contiuous
treatment for over a vear (an average of 3% years per patient) has been pub
hshed by Foley Dewitt Symons and Wnght (1954) Of these 29 had rheumatic
heart disease 24 had thrombophlebitis 23 ms ocardial infarction and $had v arious
other diseases with a tendency to thrombosis and embolism The authors compare
the ! of thromboembol des during the total period of obscrvation
for each of the groups of pahcms mentioned before and after treatment was
mstituted They conclude that the treatment resulted mn a marked reduction of
thromboembielic episodes i patients with rheumatic heart disease or recurring
thrombophlebitis Previous studies of the prognos:s for cases of mvocardial infare
tion show that these patients sometimes live for many years without specific treat
ment They consider that long term therepy 1s mdicated m coronary disease
(1) after recurrent infarction (2) when penods of heart fa)ure are 4 promment
feature and (3) when multiple embolic episodes have occurred

In Norwas long term anticoagulant therapy was mtroduced by Quwren 1n 1948
In 1952 Ouren (1933) reported on his experiences with a group of 79 patients
Nlore recentlv (1954 1955) he has published the results of treatment of 247
patients who had been treated for peniods varying between 1V and 6 vears
The patients mcluded

(a) 106 patients who had survned 2 single myocardial nfarct by at Jeast
8 weeks and had been hiving continuous treatment for an average of 26 years
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per patient In this group there were 9 deaths from myocardial mfarct or cases of
suddun death 1e a mortalty of about 4 % per vear There were also 3 deaths
from chrome heart failure The mortahty 1s accordmg to Owren only abont
half the mortality reported m the lterature m patients without antrcoagulant
treatment

(b) 128 patients with angina pectoris without a previous infarct were treated
for an average of 25 years per patient There werc 12 deaths from myocardeal
mfarction or cases of sudden death and 1 death from chromic heart failure There
were also 3 non fatal infarcts The mortality 1s thus about 5 5% per jear or about
half that pubhshed for angina pectorts patients by Bloch Crumpacher Dry and
Gage (1952)

(c) 13 patients with mutral salvular disease atmal fibnllation and a ten
dency to embolism These patients had a total of 25 embolic episodes durmng
about 13 vears before the treatment was started and only 1 episode (cerebral
embolism) m 24Y 3 ears of treatment

Owren stresces the prophylactic value of anticoagulant therapy and concludes
that 1t can be continued for years with a of senous plications
provided there 15 a dependable method for control of the treatment and there 15
close cooperation between laboratory doctor and patient

W aaler (1956) has carried out a searching detailed and thorough mvestigation
of 275 of Owrens cases of angma pectoris The penod of treatment for these
patients was 2 total of 670 years or an average of 25 years per patient On com
paring with Block Crumpacher Dry and Gage s investigation (1952) he found
that the mortality was considerably lower and that this difference was statistically
significant He also found that the mcidence of recurrent mfarction after treat
ment was started was sigmificantly less than in the period before treatment
‘Waaler had no control group for comparison and 1s very careful his conclu
sions He found however that a large number of the patients improved so much
from their angma pectoris that the cuse must have been more than mercly a
placebo effect He does not feel justified m saying anything certam about to what
extent this improvement was due to the anticoagulant therapy itself or to the
accompanymng regume of treatment The results were best m the £roup m whick
treatment with dicoumarol had been least intensive and stable However this
group meluded a relatively large number of patients i whom treatment wag
started especially early It follows from Waalers mvestigation that 1t 13 the
patients with a short history who benefit most from treatment

Mur: (1956) also reports good results of long term treatment with dicoumaro]
in 67 patients who were treated for an average of 134 years after an acute nfarct

That opmion on a ) therapy especially the nd
ficance of long term therapy 1s also divided m the Northern count;
by an mquiry by Nordisk Mediein n November 1955 with contriby
ten Ouren Broch Tybjerg Hansen Dedichen Hilden Lund and

s and sign;
T1es 1s showp
tions by Hop
Sommerfelay
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Michol (see p 31) has often published s most recent experiences of an ercis
ing number of patients with coronary disease Nichol and Borg (1950) published
therr results of treatment for periods from 3 to 62 months of 78 patients after
acute myocardil farction According to Nuchol Phillips and Jenkins (1954)
anticoagulants are useful 1n the following phases of coronary disease (1) impend
g myocardial infarction and acute coronary msufficiency (2) 1cute transmural
\nfarction and (3) after these conditions have occurred given as long term treat
ment to prevent recurrences The authors gave prophy lactic long term treatment
to 295 patients for periods from 3 months to over 7 years Forty one patients
(1386:) died while being treated 125 stopped treatment for different reasons
after 1-82 months and 129 patients continued to get trextment The authors men
tion that the patients were chosen carefully and werc told all about the object and
nisk of the treatment The authors are not able to s1v anvthmg defimte about the
effect of the treatment but their expenences are sufficiently satisfactory to Justifs
the treatment bemg continued

In order to illustrate the effect of long term prophs Iactic treatment in coronary
selerosis and myocardial mfarction 10 Amerncan cardiologists hase combined the
results of treatment from their prate practices Vickol Aeyes Borg Coogan
Poekrer Mullins Scott Page Gnffith and Massie (1954 1955) The mvestt
cation ncluded 1091 cases of which 735 had had one previous myocardial
mfret 260 had multiple previous mfarets and 96 had had impending infarction
without defimite myocardial damage Of the patients 448 had been treated for
less than 1 vear 247 for 1-2 vears and the rest for longer periods up to 8 vears
One hundred and thirty one patients died after being treated for 3 to 91 months
cnvng a total mortality of 12 % The mortality was lowest in the group that had
not had a previous infarct and twice as high m the group that had had multiple
\nfarcts as 1n the group that had only had one mfarct before treatment started

The causes of death were as follows recurrent infarct 46 cases sudden death 31
«mbolism 5 heart failure 23 ccrebral haemorrhage 6 non cardiac 15 and un
known 5 Three hundred and nineteen eases broke off anticoagulant treatment
after 3-80 months Of these 20 died of & heart attack  within 4 month and a
fucther 70 died withim 4 years of stopping treatment giving a mortahty of 262 56
1 this group Fiie of the ten contributors provided o control group consisting
of 417 cases that had been under obscrvation for 3-96 months Of these
there were 256 men 49 women and 112 sex not given The age distribution
was not gnen There were 156 deaths in this group giving & mortality of 374
The highest mortahty among these patients was (surprnisingly enough)in those who
had not had a presious mfaret and the mortality was the stme in those who had
had one mfaret as in those with multiple infarets before the obsers ation started

The authors conclude that their data indieate that long term anticoagulant
theraps reducds the mortality in patients who have had onc or more attacks of
mvoe irdial nfarction to loss than half



37

heyes Drake James and Smuth (1953) have also attempted to assess the
effect of long term treatment with dicoumarol after myocardal mfarction with
the help of an untreated control group Their treated group consisted of 63 cases
of whom 31 had only had one infarct and 32 had had several All the patients
were treated for 1 year and 41 of them for 2 years Treatment was only instituted
1n 1ntelligent and dependable patients The control group consisted of 147 patients
of whom 106 had had one mnfarct and 41 had had several All these patients were
followed up for at least 2 vears Most of the cases in this group were diagnosed
before long term treatment was mtroduced The sex and age distnbutions m the
two groups to be compared are not mentioned and no attempt 1s made to show
that the two groups were comparable The authors merely state we believe
vanation 1n the extent of infarctions 1s similar i both groups A statistical
comparison 1s made of the mortality mn the treated and control groups in patients
with one and several mfarets m the first year second vear and both jears to
gether The authors that the diffe 15 fi for human data
m 41l groups except the group with several infarcts during the second year of
observation (the level of sigmficance varied between 10 and 30 5z) They state
that about 4 times as many patients died 1n the group without long term treat
ment as m the treated group
The controlled ms estigation published from Johannesburg by Suzman Rushin
and Goldberg (1955) seems to be more carefully carried out Therr matenal
consisted of 208 patients with myocardial mfarction who had all had anty
coagulant therapv during the acute phase and who had all survived the
first 3 months or longer The observation time vared from 3 to 76 months
The patients were not allotted to the treated and control groups accordmg to
les decided on beforehand After surviving the acute phase the patients
were ashed personally and their private doctors consulted whether or not they
should continue long term treatment The longterm group ongnally consisted
of 120 patients but 38 of them were excluded from the comparison because they
broke off treatment The remaiming 82 formed the basis of the true myv estigation
The short term group consisted of 83 cases who had short term treatment
during the acute phase for a maximum of 3 months and sometimes additional
courses of short term treatment if they had recurrent infarcts The authors com
pare the composition of the two groups as regards age sex merdence of previous
angmna pectons previous infarction and the meidence of mild and severe cases
of the first recorded infarct without finding any statistically significant difference
In the long term group the mortality was 7.3 % and among the 82 patients
there were 7 cases of recurrent infarction of which 3 were fatal In the short term
group the mortality was 33 % and there were 24 cases of recurrent nfarction of
which 19 were fatal On comparing the cases with severe acuteattacks taken alone
the authors found that the mortalhty m the long term group was 9 <% and there
were 7T cases of recurrent mfarction among 67 patients while the mortahty m the
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short term group was 467 % with 21 recurrent infarcts among 60 patients Heart
farlure dunng the observation period had about the same incidence in both
groups but the mortality associated with heart failure was 118 %% 1n the long
term group and 57 1 % m the short term group

The authors conclude that patients who have had a single mild attack of
myocardial nfarction and who have recerved short term treatment seem to have
2 good prognosis> without long term therapy The patients who seem to benefit
most from long term therapy are those who not only have a severc presenting
attach but have also a history of previous myocardial infarction

Haemorrhagic complications

As 1t 1s the haemorrhagic complications that have formed the most important
basis for scepticism and crtticism of both short and long term anticoagulant
therapy a few remarks seem justified

It 1s obvious that if the object of 1 form of therapy 1s to reduce the coagult
bility of the blood there must be danger of bleeding It 1s also a fact that haemor
thagic complications have been observed i all large investigations on patients
treated with anticoagulants In unexperienced hands and with unsatisfactorv
control severe haemorrhagic complications have sometimes been an important
problem 1n the treatment This 15 espeeinlly seen i some reports written soon
after dicoumarol was mntroduced mto clinieal medicine

C h h lrcations dunng short term treatment the reader
1s referred ta the following articles Barker Cromer Hurn and Waugh (1945)
Allen Hines Ruale and Barker (1947) Duff and Shull (1949) Nichol (1950)
J A M A (editomal) (1850) W rght and Rothman (1951) and Russck and
Zokman (1953)

Details on the and fi of h h lcations m
long term anticoagulant therapy are given in the articles mentioned so far m this
chapter The 1 of such lications 1n the diffe 3 estigations can
not be compared directly as it 1s not given n & uniform manner Some authors
nclude with the total number of haemorrhages 2 large number of cases that were
obviously completels msignificant elinically Others state that 1 given proportion
of the haemorrhages observed were so mild that they were of no mportance
Finally some mention in passing that mild msigmficant haemorrhages occurred
but do not mention mn what proportion of the eases

It 1s obvrous that the number of hacmorrhagie complications will increase with
the length of the treatment Therefore the meidence of such complieations given
as a percentage of pattents treated 1s no indication of the actual frequency of
such complications Quren (1955) thereforc now gives the meidence of haemor
rhages 1n relation to the sum of the pcriods of tretment as one thus gets an
mmpresston of how often such complications occur If expressed n this way the

1T,

h
1 of I n mvestigations would be much more easily




compared Owuren pomts out that the meidence of hacmorthages by Gowmme

markedly with improved tect of control and g eXperyree
Looking through the literature on long term anticoagulant therap= ¢ o
not get the 1mp either that b h 1 kave o

serions problem This 15 especially true of most large mvesti ations pet 7o or o
the last 2-3 vears with a penod of treatment for some patwents f 2~ .
and more It must be sard however that these investigations must be ere , :.
to have been carned out by evperts

By combinmg Nichol and o uorher s Jarge investigation with those of gor .
ol (1954) Tulloch and Wrght (1954) and Ouren (1955) we get a tota} o 1o~
patrents who have had long term anticoagulant therapy for a total of abax ¥4
vears Of these patients 8 died of hacmorrhage of whom 6 had ccrebra] b ,:.
rhage and 2 had sub endocardial bleeding mto the heart muscle Considerg 13
a large number of the patients m these mvestigations were elderly wih :..::
sclerosts and sometimes hvpertension the number of fatal bhaemorrhages 1y ,,,;
small

The fact that haemorrhagic complications do occur 1n all the my¢ tizaty,
published serves as a warning that the treatment must be controlleq caref =
and thoroughly Allens (1948) opmion certamly still holds good Tpa }‘J
method of preventng hemotrhage 1s to use dicumarol expertly Eyen t‘:—
hemorrhage will occur =

Table 3 gives a general view of the most mportant articles previously publs hes
on long term anticoagulant treatment The author(s) number of cases h‘:a;'!
type of disease and duration of treatment are shown Further the ntmbey o
patients who had clinieally sigmficant haemorrhage and the number of deatt
as a result of haemorrhage are mdicated il

TABLE 3
Long term treatment with anticoagulants

T R

A thor( ) ‘?3:5‘ Dg s tmpr @ewm ,m::
@ athy  nay  MPm
Peters et al (1946) ?  Myo ardil infarction Y] : .
Allen et al (1947) 58 Occlusive artenial d sease 210 B M
N chol and Fas ett (194 ) 5 Myecardial mfarct on 63> 0 o
Putnam et al (194 ) 43 D ssem nated slero s 647 » ¢
W ght snd Foley (1947) 11 At al fibnllat on Tav) 0 >
Sprague and Jacobs n (1948) 1 Atmal fibnllit 15 o g
Foley and W ght (1949) 19 Atnal £ 1 tion 520
oley and T € Thrombophleb tis 0 0
Myocard al nfaretion
Hines and Barher (1949) 1 At 1fbnll ton oy o o
Otwin (1348) 1/  ‘Thrombophlebts 403 )
Myocari al sofaret on 0

Dis em nated scleros s
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Tre tm ¢ Ao Deaths
A orl) Neewed  Dueno s L Gueanh | fom
(month ) b ge Thag
Yenght (1949) 22 Atnal fibnllation 19 0 °
Askey and Cherry (1950) 20 Atnal fibnllation 2. 28 - o
Cosgnf! (1950) 17 Atnal fibnllat on 3+ o~ 2 0
London (1950) 1 Cerebral thrombosis 8 1 1
Hypertension
Nichol and Borg (1950) "8  Myocardial infarction 3- 6” 2 a
Ruce et al (190) 1 Myocardial infarction 51 1 0
Beaumont et al (1%%) 40 Angna pectons [ N 0
Facquet et al (1052) 3 Atnal fiballation 12 50 0 o
Hellem (1952) 47 gz:::gphd;x::; -1 9 o
Atnal fibnllation
Cosgnff (1923} 25 Atnal fibnllation 1 -56 6 °
Dedichen (1953) 55 Coronary disease o 4 1
Occlusive arterial disense
Reyes et al (19.3) 200 Myocardial infarction ete 6-24 approx 3, °
Lnd (195 0 Pl 216 0
Owuren (1953) -9 '\lyouudxal mfarction 12- 36 6 0
gna_pectons
Amnl fibnllation
Swedberg (1953) 1 “Migratiog thrombophleb tis 38 °
Bav et al (1954) 115 Vanous thromboembol ¢ diseases 13(a ) 6 0
Beaumont et al (1954) 85 Coronary disease 6122 12 °

Atrial fibnllat on
[ grating thrombophleb tis
"6 Venous thrombosis 351 10
Burt (1954) Arterial thrombos s °
‘Atenal fibollation

954, 9 Coronary d sease 6 48 s
Dedichen (1934) Occlusive arterral disease !
tal (1954) 8 Atral fibnilat on 12- 96 31
Foley et ol ( Thrombophleb s !
Myocardial infarction
Wichol et al (1954) 295 Myocardul wfarction 3-8t ~3 141t
Nichol et al (1954) 1091 Myocardial infarction 3-100 220 6
Owren (1954) 247 Myocardial wnfarction 6 60 19 1
Argma pectons
Atnal fibnllat on
Gtephens (1054) 53 Vanous thromboerbolic diseases 10(av) > 1
Tulloch an! Wrght (1951) 277 \.mu- thromboembol ¢ 1- 96 2 h
senses
Owren (1955) 24" \[yomrdul imfarction 18- =2 > 1
ngma pectons
Atrial fibnllation
S yman et al (1925) 8% Myccardial infarction 3— 6 12 2
Afun (1996) 67 \yocard ol infarction 40 4 °
Waaler (196) 25 Angime pectons 6 60 P :
{Owren s patients) Mpyocard al infarct on

«Th s figure 101 eates nuraber of haemorrhag c ep sod s
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Summary and conclusion

In this chapter an account has been given of the most important prevra
publicattons on long term anticoagulant therapyv It 1s evident that thi form e
treatment 1n the last 10-12 years has been tried in many different diseaces e
of which have a tendency to thrombosis and, or embolisre

However the number of pubhcations on the treatment of large groups ¢
patients must be said to be very small and m many cases the period of treat
ment 1s relatively short The larger mvestigations publshed are from a ve—
few medical centres and outside these centres the trettment seems to hasve bee..
relatively little used

It 15 reasonable to believe that the limited use the treatment has so far had ¢
partly because of anxiety about the complications partly because of msufficiers
cvidence of the effect of the treatment and partly because of difficulties i proviez
the effect statistically Finally i chinical medicine 1t 1s new and unusual to start
long term possibly life long prophylactec treatment with its far reaching conce
quences These are probably the most mpaortant reasons for the treatment ofter,
being met with scepticism and uncertawnty

On reading the previous publications 1t 15 obvious that most of them have not
aimed at assessing the effect of the treatment but have simply tned to show thay
the treitment 15 practicable for ambulant patrents without too great a risk It
must also be said that m 1950 when this study was planned there were 5o other
imvestigations which set out to prove whether or not long term anticoagulant
therapy had a definite prophylactic effect

Durmg the last 6 years some authors have published large mvestigations that
have made 1t probable that the treatment 1s of value This has been done partly
by the d of th b bolic episodes per unit of time m
treated pattents with the incidence 1n the <ame patients before treatment wag
started and partly by companng the mortality m treated patients with the
mortality from the same disease n 2 previous peried without treatment or with
the data on the m p bl by others There are also
3 mvestigations m which the effect of long term treatment in coronary disease
especially myocardial infarction 1s shown by companson of a treated with an
untreated control group It 1s clear that two of these mnvestigations (Reyes et al
1953 and Nichol et al 1955) do not attempt to present a true controlled clinrcal
tral The control group 1s obviously collected m retrospect and no attempt 15
made to show that the treated and untreated groups are comparable even as
regards such simple and fundamental characteristics as age and sex distribution
Also the further statistical caleulations seem unsatisfactory and the results are
therefore of ittle value as concrete evidence The third controlled nvestigation
(Su~man et al 1955) seems to have been more carefully carried out and s on the
whole of considerable interest However the assignment of the patients to the
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treated and control groups was not carrted out after pre arranged selection prin
aiples and ny have been influenced by many different factors some subjective
It 15 also not clear what the nfluence on the treated group has been of the fact
that 15 of the 120 patients stopped treatment and were therefore excluded
from the companson Further another weak pomt must be mentioned the
patients recerving long term therapy attended the clinie at regular mteryvals and
were under close medical supervision by the authors These patients therefore had
the benefit of advice about their mode of lining and of the carly institution of
appropriate treatment when signs or impendmg complications  developed The
patients m the control group on the other hand did not get regular supervision
and cardiological treatment mn the climic i the sume way Thus considerable
Aifferences 1n the treatment of the patients 1n the two groups existed al o apart
from the long term anticoagulant therapy — Fmally an account of the intensity
of the anticoagulant treatment as judged by the prothrombin level 1s not grnien
Tt seems thus to be clear that even today 6 vears after the present investigation
was started there are no convincing statistrcal results avalable from carefulls
planned and controlled therapeutic tnals of the effect of long term anticoagulant
theraps after acute myocardinl mfarction This 1s strthing as such mvestign
tions were suggested by VW rght and Foley as early as 1947 and by Aschol and
Rorg m 1950 Garb (1955) stresses that therc are many unsolved questions and
doubts about the cffect of dicoumarol (a1nd other oral anticoagulants) even when
used s short term treatment in acute myvocardial infarction He stresses the need
for more controlled mvestigations 1n this field This need 1s undoubtedls even
greater as regards long term theraps
The most recent large mvestigations of patients treated for many vears have
shown that m expcrienced hands anticoagulant therapy can be given to am
bulant patients without amy very great nisk of haemorrhage At anv rate the nsh
Is not <o great that it provides a reason for rejecting the treatment Nor can the
trentment as previously emphastsed by Owren (1955) be rejected because some
mvestigators have not found 1t satisfactors and have found too many haemor
rhagic and,or thromboembolic complications because of Inckh of experience
liable Jnboratory teck or both
On the other hand 1t also seems clear that if we are to continue to use a form
of treatment that represents considerable inconvenience to the patients and a Jot
of work for the Inboratories and doctors and that thercfore has considerable
cconomical consequences the value of the treatment must be proyed more con
vincingly than has previoushy been the ease In this way it may abo be possible
ta mahe the mdications for treatment more obvious This can only be done by
arranging the best possible controlled climical trial in which the course of the
disease can be compared statistically in treated and untreated patients from the
ame period and the same source This has been the object and s the justification
of this studs




CHAPTER IV
Planning the investigation

As mentioned i Chapter IT the object of this mvestigation 1s to assess the
prophslactic value of contmuous treatment with dicoumarol of patients after
acute myocardal mfarction It must be stressed that the effect of anticoagulants
m the acute phase of the disease has no bearing on this problem In 1950 when
this imestigation was planned this question had already been the basis of
thorough mvestigations which seemed to establish the value of such treatment
(see pp 13-14)

This 1nvestigation was therefore planned as an obs rvation of patients who
had survived their acute nfarct by at least 1 month It was further agreed that
all the patients should have anticoagulants during the first month after admis
sion Thus none of the patients were deprived of a form of treatment the effect of
which seemed to be established already It was also obvious that all the patients
should have as unmiform treatment as posstble mn the mterval between the acute
attach and the begimning of the observation period If no anticoagulants had
been gven for mstance to all the patients in the control group a bras might have
developed probably m favour of the control group as the treated group would
thus nclude a larger number of senous cases who had survived therr acute
infarct thanks to anticoagulants

Allotting patients to the treated and control groups
Choice of statistical method of selection

The first requirement when the effect of a form of treatment 1n a controlled
chinteal trial 15 to be assessed 1s that the groups to be compared are umform
before treatment (observation) begms

A large number of varmbles can influence the late prognosis after acute
myocardial mfarction These mclude age sex past history especially as regards
presious mfarction heart fallure hvpertension enlarged heart—angd finally
the severity of the wfarct recorded with its eflect on the function of the
heart to mention some of the most important It 15 therefore essentia] that thes,
factors affecting the prognosis should be as evenly distnibuted as Tosstble betwe .
the two groups to be compared so that the groups are comparable o

from a
nostic pomt of view at the begmming of the mvestigation prog
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Different methods of allotting patients to treated and control groups come to
mind when one 15 planning a therapeutic trial and a few of them will now be
discussed

It might be thought advantageous to grade (stratify) the patients mto prog
nostie groups (strata) Defore allotting them to treated and control groups In
other words on the basis of 2 great manv varrbles some of which are mentioned
above an assessment and grading of the prognosis accordmg to fixed cntena
would have to be mnade n each individual case All the patients in the same prog
nostic stratum would then for example by drawing lots be distributed between
the treated and control groups

Such 2 method of approach would entail a great deal of extra work and con
siderably complicate the subsequent statistical analvsis In addition the prog
nosis after myocardial infarction 1s very difficult to predict Assessment 1s more
over compheated by errors of 2 subjectine psschological nature A very impor
tant practical difficulty 1s also that the patients to be stratified according to
prognoss are not all present at the beginning of the investigation but they come
up one by one in the course of several years Finally the method cannot be used
without another important difficulty cropping up that will be mentioned below
On the whole this method of approach seems :ll sutted to this investigation
and offers no advantages

A chance distribution of the patients to the treated and control groups without
previous stratification can be earned out i different ways for example the
patients can be allotted to the two groups alternateh 1n the order thes are
admutted to hospital Or they could be allotted accordmng to whether they were
adnutted on cven or odd dates or on the basis of the date of birth bemg cven
or odd The latter method would probably be the safest (see for example the shew
distribution in Wrnight Marple and Beck s large mvestigation in which the
method of even and odd dates of admission was used)

The usc of one of the methods mentioned here also entails certan practical
difficultres The matn reason for rejecting such a method of approach n this
investigation was however different Right from the begmning 1t was obyious
that one of the greatest difficulties in the myestigation which would last for
several years would be to heep the control group intact In other words to keep
the patients in this group free from long term anticoagulant therapy

Any new treatment is 1n the eyes of the public alwags the best and there was
reason to fear that ns the patients in the control group gradually got to know
that some patients were treated in this wasy they would want the same them
schves The sigmificance of this in relation to allotting the patients will be men
tioned In the medical departments in this hospital the patients are not 1n single

but 1n Jarger rooms with 2 to 7 bed< and 1n each department there 1s 2 large
ward for 22 patients It 1s thercfore mavoidable that two patients admitted
for acute myocardial infarction are often 1 the same room During n month s
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stav n hospital there would be ample opportumty for discussing and getting
to know about their disease It would then be very difficult to explam to
two such patients that although thev had the same treatment in hospital
therr treatments would differ after discharge For this reason which m the
author s opimion 15 very real and important allotting the pattents by even and
odd dates of birth was rejected As indicated before the same difficulty armses in
connection with prognostic stratification of the patients which was also rejected
for other reasons

The method of allottmg patients found on careful consideration to be the
best was to let the question of which group a patient was meluded i depend on
to which department he was admitted This methoed could be used as nearly all
the patients wath acute myocardial mfarction were admitted to hospital as emer
gencies Such admissions occur 1 the same way m all the mumicipal hospitals
Oslo The doctor wanting the admission contacts a hospital bed servce outaide
the hospital This agency 1s grven the number of empty beds m each of the three
medical departments every day Betwcen 8 am and 7 pm thev decide to which
department an emergency shall be admitted From 7 pm until 8 am the next
morning the patients are 1dmitted alternatels to the three departments so that
the night work 15 shared between therr staff *

Question of the use of placebos

In many of the recent controlled clinical therapeutic trials the well known
placebo technique sometimes in the form of 1 double blind test has been used

The question of a placebo treated control group was also constdered m this
myvestigation but was rejected for the followng reasons the use of placebos
would mean that all the patients m the control group would have to attend
clinics regularly everv 1-3 weeks have a venepuncture and on a fictitious basis
get a given dose of the placebo This would have to go on for several years
How far a doctor even with an 1deal motive 1s Justified m mterfering in the
Iife of a patient and fellow bemg 15 a very difficult question both from the
ethical and legal pomts of view This mvestigation was carned out by one mndiv:
dual and a  double blind test with the possible additional certainty of placeho
treatment was therefore impracticable The ethical side of the question also thus
comes into sharper rehef as the responsiility for the additional load on the
patients would rest on the author personally One cannot help thinking of the
demoralising effect if for years a doctor has to act to his patients and know
ingly decenve them

(Th onlv ecept nto tt ar a f p tients r ferred d ectly by the Physcans 1n the
depa tm ats Num roally suh p tents ere verv fen There 15 abo no reason to suppese thoy
pat ats with acute myo ard al wfarction w thi  categ 1y wo1ld vary f om d partment to dep 1t
ment )



On the other hand 1t 1s doubtful whether use of placcbos would grve very much
safer results 1n an myestigation hike the present one The first things to be com
pared m this mvestigation are objective phenomena such as the occurrence of
recurrent infarets and the number of deaths m the two groups Such phenomena
hardly depend on suggestion or on the subjective fechings of the patient

The precautions taken so that the patients in the treated and control groups
would have as similar cardiological treatment and supervision as posstble apart
from the use of anticoagulants will be discussed n more detl Iater

Age himt

Very old patients are usually frail and find 1t difficult to get about so it 1s
often 1mpossible for them to attend the out patient clintes It was therefore
decided to limut this investigation so that it onh included patients who were not
vet 76 years old when admitted for therr acute nfaret

Size of treated and control groups

In a controlled chimeal trial 1t 15 usually best if the groups to be compared
are of approximatels the same size The method of allotting patients used m this
mvestigation made 1t necessary for ths question to be constdered As mentioned
the patients were from three equails large medical departments each with about
150 beds The number of patients treated cvery ycar for acute myocardial infare
tion varied shghtly in the different departments for the following reasons
Dept I\ 15 the onlv one which treats patients wath pulmonary tuberculosis and
such patients occupy about 40 of their beds Depts VIT and VIII are more
similar as both are general medical wards Durmg this study however metabohe
and digestne system diseases tended to be the maun mterest in Dept VIT while
cardiovascular diseases were the mam mtercst m Dept VIET This lead to
certain moderate bias in the type of cases admitted This fact will be illustrated
by the following figures for the number of patients under 76 years old wath acute
myocardial mfarction in each department who n 1949 (the year before the
mvestigation was planned) survived therr acute attack by more than one month
Dept VII 41 patients Dept VIIT 47 patients and Dept I\ 28 patints Total
116 patients It was therefore decided to allot the patients to the treated and
control groups in the following wav for all the patients admitted to Dept VI
anticongulant therapy would be stopped alter one month and the patients
assigned to the control group Al the patients i Dept VI would get long term
anticorgulant therapy The patients admitted to Dapt I\ would for alternating
peniods of about hall a year be traated either ns itients m Dept VIT and
assigned to the control group or as patients m Dept VIIT and assigned o the
treated group Dept I would be told when to change treatment by the invet
tigator who tnad to make the groups as equally sized as possible
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Patients who had to be withdrawn from the final imnvestigation

When the mvestigation was planned 1t was clear that some of the patients who
satisfied the requirements mentioned would not be able to go through with the
regular out patient control It was rcchoned that patients would have to be with
drawn for the followmmg mam reasons (1) Severe chnical heart failure (2) Severe
complicating discase with 1 bad prognosis or very reduced mobility (3) Vental
disease or severe psychic debility (4) Cont dicatton to use of ant: \!
(5) Geographical conditions (6) A combination of these factors or others giving
nse to reduced mobility or complete s alidism

The patients i the control group who for the same reasons would not have
been able to have had out patsent treatment with drcoumarol also had to be
rejected The question of exclusion from the mvestigation was usually taken up
with the doctors m the approprte department who knew most about the
patient The final decision was however made by the mvestigator with the
above factors m mind The number of such cases and the reason for their
exclusion will be mentioned later

Chinical 1nvestigatron of the pattents while in hospital

Tor any chnreal study which 15 planned to start by collecting patients who
will be subsequently under observation for some time 1t should be possible for
the mvestigation of each individual case to be the same All those who have
attempted chmical follow up studies on the basis of old case histories know how
disheartenmg 1t 15 to hunt 1 vamn for important informatson In the present studs
an effort was therefore made so that all the patients should have the same chiniea]
mvestigations as far as possible right from the time of admission Tt was borne 1n
mnd that the patients would be from 3 different medical departments and that
many different doctors would take part in the examination of the patients and
the talung of case histones The author considered that the chmeal v estigations
required should mot be so numerous and time consurmng that jt might be
difficult to carry them out Theyv should therefore not be too different from
those normally carmed out m the 3 departments on a patient with acute myocar
dial infarction

At the start of the myestigation the following schedule was worked out for
the medical imvestigation of the patients and 1ssued to the relevant doctors

Case h story
The case history must as far as possible contamm information about presous
(1) hypertension  (2) angina pectoris (3} infarction (4) prodromal symptoms
of mfarction (5) heart failure and (6) whether the present infarct occurred
when the patient was resting or exerting hrmself



Clinical examination
The chimeal examination must nclude lookmg for (1) pericardial friction
(2) gallop rhy thm (3)signs of shock (4) signs of heart failure (dyspnoea cyanosis
congestion of the liver peripheral oedema) and (5) signs of xanthomatosts
(xanthomatous nodules and xanthelasma)

Investigations

The following wntestigations must be carried out on all patients (1) pulse
counted everv morning and evening (2) temperature taken every mornmg and
evening (3) blood pressure taken dails the first 3 dvvs thereafter once 1 week
(4) clectrocardiogram to be taken i the first days as often as necessery for
diagnosis and treatment and agam just before discharge (5) height (6) bods
weight and (7) X ravs of the heart to determine cardiac volume before discharge

Laboratory intestigations (1) white blood ecll count on the first 3 days (after
admission or after the attack) (2) BSR on the I1st 3rd and 5th days and later
once a weeh (3) fasting blood sugar the day after admission (infarct) (4) serum
cholesterol and (5) PP valuc of blood before anticoagulant therapy started

This schedule was considered to contan the mimmum requirements and was
naturally supplemented if the dingnosis or more especially the treatment made it
necessary

A sumilar but rather more simple schedule was duplieated and 1ssued to the
nurses 11 the 3 departments and hept hands in each ward The semor nurses also
attended a meeting where the most important features of the mnvestigation were
gone through in more detail and the sigmficance of a complete investigation was
emphasised

In order to make 1t cven more sumple forms were made to hang on the back
of the temperature charts of all patients with certam or probable acute myocardial
nfarction showmg the tests to be carned out so that they could be crossed out
as they were done DInally a schedule was sent to the laboratory staff which
informed them when an infarction patient was admitted and remimded them which
Thboratory mvestigations should be carried out wlile the patient was i the ward

This regime worked very well and made certun that the patients had a fairly
umform mvestigation as will appear later

Diagnosis of the acute infarct—diagnostic criteria

The primary requrement before the patients could be included n ths investt
gation was that while in hospital thev should have definite signs of @ recent
acute myocardial tfarct All cases i which the diagnosis was in doubt were
uxeluded en no case was included unless the doctor in charge of the daily treat
ment and the m\estigator agreed on the dignosis The dignostic enterin used
to mnke the diagnosis were the usual ones
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(1) Attack of pam of tvpical character and localisation
{2) Typical electrocardiographic changes which graduallv alter during the
course of the disease
(3) Pericardial friction rub
(4) Raised temperature
{5) Leucocytosis the first davs after the attack
(6) Increasmngly raised BSR the first days after the attack
(7) Considerable fall n blood pressure the first days after the attack
(8) Signs of shock paleness sweating feeble rapid pulse and severe fall
blood pressure
{9) Tachycardia with a pulse rate of 90 or more the first days after the attach
(10) Signs of left heart failure with dyspnoea chimical (and/or radiological) signs
of pulmonary congestion and posstble pulmonary oedema
(11) Raised fasting blood sugar during the first 24 hours after the acute attack

There was no doubt about the diagnosis from the chinical mvestigations m any
of the cases mcluded in the clinteal tral That the diagnostic critenia were strct
enough 15 demonstrated by the fact that signs of previous infarction were present
1 all the 43 patients who later came to post mortem

Investigation technique

The laboratory investigations carried out while the patients were i hospital
were done m the clinical laboratones attached to each of the 3 departments
During the follow up of the patients these mvestigations were all done m
Dept VIII Some of the techniques used are descnibed below

Quantitative estimation of prothrombin proconvertin Owren s PP method

The quantitative estimation of prothrombin was carmed out using Owren g
PP method which really estimates the bined effect of prothrombin and
proconvertin The method was origmallv described by Quwren i 1947 (pp 265-
271) It was later shghtly modified see Owren (1949) and Owren and Aas (1951)
The theoretical basts for the method and its theoretical and practical ads antages
have previously been discussed m more detail in this paper (see pp 27-29)

The method was mtroduced by the author mnto the 3 medical departments 1n
Ulleval Hospital i the spring and early summer of 1950 Al the detaily of the
method were supervised and the laboratory nurses in the 3 departments were
trained 1 the technical details by the author personally The thromboplastin
extract and the prothrombin and proconsertin free ox plasma reagents on which
the method 1> based were produced by the author m the climcal Iaboratory of

4
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Dept VIII and the chemical reagents by the central laboratory for medical
phystologreal chemstrs 1 Ulleval Hospital The method used for extraction of
the reagents was as follows

Thromboplastin

Thromboplastin was extracted from human bram n the following wayv the
braimn was freed from pia and blood essels and the blood washed off undcr cold
runnmng water Next smtable bits were macerated and finely divided for 1V.-2
minutes it an Ato mux (blender) with a solution of 095 NaCl For a whole
bram 1%-2 htres NaCl solution warmed to about 40° C were used The emul
sion stood for 1-2 hours after which it was centrifuged for at least 15 mms at
2500 r p m The extract was then decanted and the deposst thrown anay

The actiity of the thromboplastin was tested 1n the following way Parts of
the extract were diluted (1 1 1 2 and 1 3) with physiological salme and the
prothrombin complex time of normal plasma was estimated using Quich s method
(02 ml bramn extract 4 02 ml normnl plasma were mixed 1n a test tube putin
a water bath at 37° C and then recalafied with 02 ml 25 mM CaCl solution 1t
the same temperature) Depending on the results of this test all the extract was
diluted to the lowest concentratron which gave optimal activity Dunng the final
dilution Owren s buffer corresponding to 10 % of the wholc extract was added
as well as phyvsiological salime The final extract was put in small tubes 1n amounts
needed for duls use and stored 1t —20 C

Prothrombin free and proconvertin free ox plasma

Ox blood (9 volumes) was bled straight inte 1 volume 25 % (w/v) potassium
oxalate (monohydrate) and mixed at once The oxalated blood was centnfuged at
2500 rpm for about 15 mins The plasma was then pressure filtered through 1
clarifving filter contaming 20 65 asbestos and then twice through a filter contain
mg 30 % asbestos (If a filter contamning 50 % asbestos nstead of 30 % 1s used
after the mmtial elanfymng filtration one filtration will usually be sulficient )

The following test was carned out to make certun that the plasma no longer
contaired prothrombin or procons ertin after filtratron 02 ml ox plasma - 02 ml
thromboplastin were mited 1n a test tube placed 1n 2 water bath at 37° C and
then recalafied with CaCl solution (about 35 mM) (sec later) If the coagn
lation factors mentioned were absent the muixture would not coagulate 1f it did
coagulate the plasmt was re filtered through the 30 S5 asbestos filter In practice
it was stipulated that the mixture should stand for at least 20 mms without
corgulating By adding 05 N\ HCI the plisma pH was adjusted to 735 with
glass clectrode Yvhen ready the plasma was put in small tubes m the appron
mate amounts needed for dmly use and stored at —20° C
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Ouwren s buffer
has the o"owing composition

Sodium diethy Ibariturate H7%g
NaCl 1467g
HCI 01N 430 ml
Distilled water to 2000 ml

The pH was controlled and adjusted to 7.35 with a gliss electrode

The plasma didution flud
bas the following composition

Potassium ovalate (monohydrate) 07 “¢ 100 ml
Owren s buffer 200 ml
NaCl 085 to 2000 m!

Onginal CaCl solutron
About 100 g caleium chloratum sice pro analist was dissolved m 1000 ml
distilled water The concentration of ealeum was determined by estimating the
concentration of chlonde The solution was then dituted to 500 mVf

CaCl solution for optimal recaleification

The caleium chlonde concentration for optimal recaleification was determimed
experimentally for each new supply of ox plasma The method was as follows the
ongmal solution of 500 mM CaCl was diluted to 50 mM with distilled water B+
further dilution with Owren s buffer caleium chlonde solutions of 20 25 30 35
40 45 and 50 m™M were made Each of these were tested (double te ted) agamst
2 normal plasma mn Owrens <ystem (see below) The optimal calelum chlonde
concentration 1s that which giies the shortest coagulation time 1n the system
and this was used for the ox plasma A solution contrmng 35 mM CaCl was
usually the optimal one

Practical techmque n estimation of PP values

45 ml blood was aspirated by venepuncture into 05 ml 2 €% (w /3) potassium
oxalate (monohvdrate) m a 5 ml record svringe and mixed immediatels The
oxalated blood was then centnfuged and 02 ml plasma was diluted with 18 ml
plasma dilutiog flmd The concentration of oxalate 1n the diluted plasma was
100 mg %

02 m! of the prothrombin and procomertin frec o< plasma were nuxed i a
small serological test tube with 0.2 ml thromboplastin and 02 ml of the diluted
plasma The mixture was put in a water bath at 37° C for 5 mins It was then
recalafied with 02 ml of the optimal CaCl <olution and the coagulation time
found 1n the usual way with a stop watch
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The coagulation time 1n this system depends on the combined effect of pro
thrombin and procomvertin 1n the plasma nvestigated It was expressed as a
percentage of the normal with the help of a correlation curve The curve was
made as descnbed by Owren (1949) by estimating the coagulation time of
increasmg dilutions of normal plasma These dilutions were made of the normal
10 % dilution by usng a dilutmg flud Iike that given above but with 100 mg e
potassium oralate (instead of 70 mg %) to obtamn a constant concentration of
oxalate m all dilutions On double logarithmic paper with the dilutions expressed
as percentages as the absassa and the time m seconds as the ordinate the cor
relation curve approaches a strmght Iine The standard solution (10 %) of normal
plasma represents 100 % The PP valuc of the plasma investigated 1s read off
as a percentage of the normal value

The normal standard was determined as the average of 10~20 normal blood
samples and was controlled at ntervals to male certain that the value remained
constant When a new correlation curve was mntroduced (a new one must always
be made before starting to use a new supply of ox plasma or new thromboplstin
eatract) 1t was made certain that the values mn the old and new coagulation
systems corresponded 1y by a number of samples 1n the two
systems Frozen standard plasma was also occasionally used as control to
make even more certain that there were no changes in values especially when
changing to a new correlation curve

All the PP values in the present mvestigation were double tested

The samples of blood were investigated immediately after they were taken
(the only exceptions being a few samples from 4 patients when they were away
on business or holrday) Neither addition of a small amount of heparin (to stop
activation of procontvertin) nor mercaptol (to prevent damage by bactena) as
recently recommended by Ouren (1954) was thercfore considered necessary
(see p 29)

Serum cholesterol estimation
The total serum cholesterol was estimated as described by Aumngsley and
Shaffert (1949) without sapomfication As 1s known cholesterol esters give a
stronger colour n the Lieberman Burchardt reaction than free cholesterol This
1s corrected for by multiplying the values found by the factor 0 84

Liver function tests

In order to see whether prol d use of d 1 bad any d trable
effect on the hver function the following tests were carried out on all the patients
i the treated group

Icterus index (Meulengracht)

Thymol turbidity test ( Maclagan 1944)

Gros test as modified by Stolte (Gros 1939 Chnistoffersen and Raagaard 1947)

Tractional estimation of serum albumin and serum globulin (Houwe 1921)
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Electrocardiographic technique

The technique for taking elect ms used n the three medical depart
ments durmg the mvestigation was registration of the 3 standard extremity
leads and IV F If however my -dia) mf: was susp 1 these were
1 d by the p dial leads IV R and CF  Frequent electrocardio
grams m the first and second week after an acute attack were considered espect
ally mmportant partly because the gradual changes durmg the course of the
disease could thus be followed and partly so that the relatively late changes
which mav confirm the diagnosis of an infarct after an acute attack of praecordral

pun would not be missed Umipolar leads were only used exceptionally

Radiological examination of the heart
Radiological exammation of the heart was 1n all the patients m this mvestiga

tion carrted out using Jonsell s modificrtion (193%) of Laljestrand Lysholm

Nylin and Zockmsson s method (1939) which 1s based on Rohrer-hahlstorf s
formula for determmmg the cardiac volume See Eokrer (1916) and Aahlstorf
(1932) The evammations were performed m the Roentgen Department m Ulle

val Hospital (Head Dr J Frimann Dahl M D) All the % ruys were examined
and 1 by Dr Per A it A fsen (1956) has shown that the errors
m radiological estimation of the heart volume are considerably reduced if the
measurcments are all made by the same tramed observer The reader 15 referred
to the same author for more details of the radiological techmque

Summary and conclusion

The following subjects have been discussed n this chapter (1) Allotting
patients to treated and control groups (2) Clinical mvestigation of the patients
while in hospital (3) Criterra for the diagnosis of the acute mfarct (4) Special
mvestigations used (laboratory techmques electrocardiograms and radiological
exammation of the heart)

It has been shown that nerther the author the doctors referrmg the cases nor
anyone else who mght have a subjective pomnt of view have had an opportumty
of influencing the distribution of the pattents between the two groups to be com
pared An exception from thus was however the patients m the treated group in
whom for different reasons long term therapv was impossible and the corre
sponding patients m the control group all of whom had to be excluded from the
mvestigation This exclusion was done by the author usually m consultation with
other doctors and according to umform princples which had been
I11d down Subjective selection was thus prevented

The final result of allotting the patients to the treated and contro] groups will
be tlustrated and discussed in connection with the statistical comparison of the

Previously

—
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two groups winch was considercd as a necessary bachground for evalutting the
results The excluded patients will also be discussed in more detal later

The possibiity of usimng placebos i the contral group was considered but
rejected for ethieal and legal reasons

Dctauls are given of the schedule drawn up for the clmical investigations while
1 lospital and the measures taken to ensure that all the patients had as stmilar
m estigations as possible

Tinally the most important special mvestigation techmques are menttoned
and more details are given of the method for determination of prothrombin
proconvertn Owrens PP method which plays an mmportant part m this
mycstigation



CHAPTER V
Selection of patients for the investigation

‘The total material—section A

The raw material for this wmvestigation (d d section A) d of
277 consecutive patients treated for acute myocardial infarction 1n Ulleval Hospr
tal Departments VII VIII and IX in the period July 1950 to Julv 1953 They
were all under 76 3 ears old on admission

Accordmg to plan the use of anticoagulants i the control group should be
discontinuied after & maumum of 1 month this therefore marks the beginning of
the true observation time for the controlled therapeutic trial No patient was
therefore 1ncluded mn this investigation (exther in the control or treated group)
unless he survived for the first month of treatment - the period from the acute
attack to the commencement of treatment It was also stipulated that the latter
period should not exceed 1 month It can therefore be stated that the 277 patients
who provided the raw matenal for this mvestigation had all survived their acute
mfarcts by between 1 and 2 months when the observation time started Further
details concermng the interval between the acute infarct and admission to hospt
tal are shown mn Table 19 page 70

Of the 277 patients mn section A 138 were assigned to the treated and 139 to
the control group The prineiples followed for meclusion m one or other group are
referred to 1n Chapter IV *

The nclusion of patents m the mvestigation was onginally stopped on the
first of Apnil 1953 when there were 261 patients However 1n the pertod from the
muddle of May to the nuddle of Julv 1953 16 rdditional cases were included The
reason was that i the daily press a great deal of publicity was grven to the
question of long term treatment with anticoagulants m cardiovaseular disease
One therefore had to rechon with the possibility that manv of the patients in the
control group would destre this form of treatment and possibly deplete the control
otoup Even if tis did not happen 1t would be an advantage to have larger
number of cases m the mvestigation

Th only excepton f om this was the selection of th first 10 patients who were all admutted to
Dept VITI where the investigation was first started Ihese were d vided betmeen the treated and
control group by allotting patients to different groups on odd and even dates of adm ssmon
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These last 16 cases consisted of 7 consecutne patients from Dept VIII who
were ircluded 1n the treated group and 9 consecutive patients from Dept IX who
were meluded m the control group *

Patients excluded from the controlled clinical trial
according to plan
As mentioned earlier 1t was rechoned that some of the patients omgmally
included would not be able to carry through the regime necessary in ambulant
anticoagulant therapy See page 47
Of the 138 patients m the treated group there were 6 men and 6 women who
were not able to undergo this form of treatment and who therefore had to be

excluded from the mnvestigation
TABLE 4
Patients who had to be cxcluded from the treated group because theyv could not
have undergone long term ambulant treatment with anticoagulants and those
excluded from the control group because they could not have undergone such
treatment had they been m the treated group

No of patlents
Reason fo exctusion T eatd = Contral
goup  Rroup

T Severe heart failure 1 2
I Immob hsing disease of skeletal muscle or nersous system
{1y Chronic rheumatoid arthritis 1 1
(2) Advanced arthrosis of bip and spine 1 1
(3) Hemmpares:s after cerebral actident 1
TII “Mental diseases or seiere psychic debility
(1) Acute psychomis 1
(2) Depressive psychosis trans! o psy dept 1
(3) Mental defective 1
(4) Semile dementia (cerebral arterioscl ) 1
IV General physical and psycluc detenoration because of age and atterwo
sclerosis—combined with heart failure and/or angina pectons 1 4
\  Serious compl'cating condition with bad prognos s (anticoagulants possibly
contramndicated)
(1) Pulmonary tuberculosis with cavitation 1
(2) Renal tuberculoss with cavitation 1
(3) Rena! disease with uraemia + advanced aort ¢ valvular disease (luetic) 1
(4) Diabetes mellitus with sdvanced nephropathy and retmnopathy 4
polveythaemia vera 1
VI Geographical conditions
(1) Living 1 another part of the countrs 3
(2) Livng abroad 1 1
Total number of patients who had to be excluded at the outset 12 13

* These last patients in the contsol group were all fromn Dept. I because the doctors 11 Dept VII
bad started loog term treatment in some cases of 1nfarct 1n Aprl 1023
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Of the 139 patients mn the control group there were 6 men and 8 women who
would not have been able to undergo contmuous ambulant treatnent with dicou
marol 1f they had been i the treated group They therefore also had to be
excluded

The reasons for these patients bemng excluded are shown 1n Table 4 and 1t 1s
clear that m all cases these reasons were very werghty In fact it was only msur
mountable obstacles that were accepted as reasons for exclusion

It 15 stated 1n many publications on long term treatment with anticoagulants
that only intelligent and co operative patrents were chosen for this form of
treatment No such selection was made here It was thought first of all that such
a selection could bras the mvestigation and reduce its dependability Secondy
1t was considered that the amount of mtelligence required can be reduced to a
yumumum if the techmque 2t the follow up clinies and the dosc regulation 1s
given careful consideration On the basis of personal experience 1t was also
thought that the necessary regime provides opportunities for supervision and for
mfluencing and increasing the patient s co operation

After exclusion of the patients mentioned above the group of patients for the
controlled climeal tnal was reduced from 277 to 251 of which 126 werc in the
treated and 125 in the control group

Additional patients excluded from the controlled
chinieal trial

The group of patients for the controlled 1mvestigation was however further
reduced for different reasons outside the influence of the mvestigator

Of the 126 patients after pnmary exclusion m the treated group there were
7 cases (3 men and 4 women) who were also eliminated from continued treatment
with anticoagulants The reasons for this are shown in Table 5 It will be seen
that m 4 of these 7 cases the reason was that the patient himself did not want
contintied treatment and supervision after discharge and n 1 case 1t was because
of progressve dementia leading to an nability to heep to the dosage presenibed so
that the control became illusory In only 2 cases was treatment stopped as a result
of haemorrhagic conditions and estabhished contra indication to continued treat
ment with anticoagulants One of these cases was a 66 year old man 1n whom after
3 months ambulant treatment anaemia and blood 1n the stools were demonstrated
The bleeding continued after the PP value had become normal As thorough clini
cal and radiological investigation were not able to demonstrate the Primary cause
of the bleeding an exploratory laparotemy was carmied out which showed
haemangiomatosis m the mid part of the small mtestine for a length of about
1/ metre Resection was not performed and continued treatment with ant),
lants was considered to be contra indicated The other case
man with essential hypertenston (B P 230/100—240/115) and
arteniosclerosis After 12¥ months treatment with satisfactor:

coagy
was a 60 vear old
s1gns of advanced
} contro] he dove
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TABLE §

Patients who had to be excluded from the treated group because of obstacles to
the execution or completion of the treatment plinned

Reason for exclusion No of p tlents

T Did not wish with It
(1) Refused venepuncture while in ward took own discharne
(2) Did not wish treatment with anticoag after discharge
(3) Broke off amb tr alter 2 months
(4) Neurosis alter 3 months wanted to go back to previous doctor for treatment
T Progressive dementia did not succeed mn keeping to dosage Treatment stopped after
9 months—unsatisfactorv control
1 Haemorrhagic conditions Established contra mdications for continued treatment
(1) After 3 months amb tr ~anaemm and occult bleeding Laparotomy itestinal
‘haemangomatosis 1
(2) Severe essential hypertension After 12 months amb tr cerebral haemorrhage
with transitory left hemiparesis (PP value 37 %7) 1

(SRR

‘Total number of patients 7

loped a cercbral haemorrhage with transitory left sided hemiparests The PP
value estimated 3 hours after the onset was 37 ¢ It was considered that his
hypertension and arteriosclerosis were the primary causes and the use of anticoa
gulants a contnbutory cause of bleeding Continued treatment was considered to
be contra indicated

Of the 125 patients after primary exclusion m the control group there were
T cases (4 men and 3 women) who had to be eliminated as they Jater fell below
the standard for patients in the control group The reasons for this are shown
mn Table 6 It will be seen that 1 patient was difficult refused treatment especially
venepuncture and took her own discharge It would have been impossible to give

TABLE 6

Patients who had to be excluded from the control group either because long term
anticoagulant therapy was started or because thev would have been excluded
had thev been n the treated group (1 case)

R son for exclusion No ofpat oty
T Refused vencpuncture while 1 ward took own discharge 1
II Treatment with anticongulants started
(1) By the 1n est gator by specral request 1
7) By other doctors or hospitals 5
Total number of pat ents P

her continued anticongulant therapy  and she therefore had to be cxcluded
although she was in the control group Fivc patients had to be exeluded because
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continuous ant ) therapy was subseq Iy started by doctor n other
hosprtals In 1 patient who was a doctor employed 1n the hospital treatment with
anticoagulants was continued by the mvestigator by special request

On account of the above mentioned secondary reasons for esclusion the
group of patients for the investigation was reduced further from 251 to 237 cases
of which there were 119 1n the treated and 118 1n the control group These patients
protided the basis for the controlled clmical trial and has been termed section B

Summary

In this chapter the size of the raw material—section A—has been reported on
The patients mmcluded were all under 76 jears old they were admitted to one of
the three medical departments and had survived a defimite episode of acute m
farction Next the number of patients m exch group is mentioned who «ccording
to the plan of the mnvestigation had to be excluded either becau e they were
not able to undergo the necessary out patient control and treatment or for other
reasons Fmally a very few patients had to be excluded because for reasons
outside the mfluence of the mvestigator they did not satisfy the requirements for
the mvestigation Section A consisted of 277 cases and 1t was thus reduced form
ing section B to 237 cases 119 1n the treated group and 118 n the control group
These cases formed the bass for the controlled chincal trial



CHAPTFR VI

More details about the material
Statistical examination of the comparability of the treated
and control groups

In this chapter the composition of the material for this investigation will be
cvanmuned more closely especially to assess the bility of the treated and
control groups at the begirning of the myestigation

If 1t had been possible to assign the patients to the groups mercly by drawing
lots this assessment of comparabiity would be superfluous from a theoretical
point of view As this was not possible 1t 1s necessary to make a statistical analysis
to sce whether the distnbution of the patients 1s binsed 1n any way It must be
known whether or not the method of selection used has given a chance distribu
tion 1 other words whether the differences between the groups are no greater
than would be found if lots had been drawn

In order to make this comparison the distrbution of varous general and spectal
characterstics of the matenal will be examined This will be shown 1n the tables
grven below In most of these tables not only the reduced material-section B the
Dbasis of the controlled chinical tnial but alse the complete unreduced material
section A will be tabulited This has been done so as to see whether the cxclusion
of patients referred to n the previous chapter has hiased the composition of the
matenial

Vhen companng the distributions in the two groups two common statistical
methods to test the agreement between the two distnbutions have been used
namelv Rarl Pearson s chi square goodness of fit test and Students T test

The hs pothesis that the differences between two distributions only depend on
chanee so that the groups arc comparable 1s usually termed the null hypothess
In this investigation 1 level of 5 was chosen giung a certam range of chance
varations If the observations fall outside this range the null hy pothess 15
rujected 1e 1t s assumed that there 1s a systematic difference 1n the distribution
By using a level of 5 € 1t has been made certam that there 35 only’ a5 % pro
bability that chance differences will be interpreted as systematic The standard

test methods mentioned above are unnversally used as they scem to provide
a satifactors bass for the conclusion
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General charactenstics of the sample
Age distribution
The ages given below are the ages on the last birthday on admission witls
the acute infarct The age distributions m men and women are shown i Tables 7
and 8 Table 9 shovws the average ages

TABLE 7
Seetion A Age and sex distribution m the treated group and control group

g p M Women
ye

Tetd Cont 1 Treated Cont ol
30-39 1 4 0 0
40-49 1% 16 1 0
50-59 39 37 9 16
60-69 33 30 21 9
70-75 9 16 10 1
Total no of cases 97 103 41 36
TABLE 8

Scction B Age and sex distribution mn the treated group and control group

Ageg up Mn Women
y &

Tre ta Cont 1 Treat @ Controt
30-39 1 4 ° 0
4049 15 14 1 0
50-59 37 33 7 12
60-69 27 29 20 7
70-75 8 13 3 6
Total no of cases 88 93 31 25
TABLE 9

Sections A and B Average ages in the treated group and control group

Av g ageinye

A ]

) ta ™ contal rreat @™ “Cont ol Tewa Controt
Section A 58 585 646 628 60 596
Seetion B 576 585 63.3 620 59 592

The age distributions for men and women 1n Table 7 and 8 are compared using

the chi square test of homogeneity Onlv m women m section B 1s the prob,
a
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bility for 2 ch square value larger than that obsersed under the null hy pothesis
< 5% (3%%) By combming the tests for men and women 1n section B Prob
(cht square > obsy ) =95 G¢ On the whole the figures must be considered to be
within the range of chance vanations There 15 therefore no reason to reject the
null hyvpothesis

The difference between the average ages for men and women n the treated and
control groups sections A and B in Table 915 not significant

Sex distnbuhon
The scx distribution 1s shown m Tables 7 and 8 The chi square goodness of
fit test showed no significant difference between the groups erther in section A or
B Insecction A the sex ratio men/women =26 1 and i secion B32 1 The
last distribution corresponds to that found by W right Varple and Bech (1954)
1e 33 1

Race
Tuth very few exceptions (sce below) the patients mn thiy mrestigition were
mhabitants of Oslo which consists chicfly of people of Nordic extraction with
traces of Alpine and Baltie elements Further in section A there were 2 Jews i
each group and 1n section B 1 Jew 1n the control group

Geography

Five patients in sechion A who were only temporanly 1n Oslo had to be excluded
from section B (sec Table 4 p 56) One patient m the treated group who Ined
about 100 hm from Oslo was able to attend the follow up chnies regularly and
was therefore not excluded In section B there were 3 patients in the control
group 2nd 1 1n the treated group who later moved away from Oslo but even <o
they were able to be under continued observation All the other patients Iived
permanentls 1 Oslo during the obsers ation period

Social standing

2able 10 shows the distribution of the male patients m the different social
groups The classification 1s m agreement with that used in the Norweglin
\ational Census mn 1946 The defimtions i this publication have been followed
1s closely as possible Retired patients and others without permanent worh due
to age or 1llness before admission were classified according to previous work and
socnl standing

The agreement between the distributions 1s vers good There 15 no sigmficant
differcnce The distmbution agrees well with that found by ¥ estlund and Hougen
{1956) for mnle nfarct patientsin O lo
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TABLE 10
Socral standing

Soci 1g up Teta ' Taw Tested | " Gonte 1
Independent busimness 12 15 11 14
Independent shilled worker 1 2 0 1
High grade emplojees 7 6 6 8
Office and shop emplosees 15 14 15 13
Craftsmen 19 18 18 14
Foremen 3 5 3 4
Labourers 40 43 35 41
Total no of cases 97 103 88 93

Height and weight
Tables to show each mdisidual patients height weight and herght weight
relationship according to Brocas formula [weight (hg) — (height —100) (em)]
as used mn the statistical analysis have been omitted to save space
Table 11 shows the average weights for men and women 1n sections A and B
1n the treated group and control group and the average values mm section B for
the height weight relationship according to Broca s formula

TABLE 11
Average weights and herght weight relationships

s wond S ction B
e ge
i ety g Tt > l{ghgf h"?rf‘:sng;u

ac
Men Treated group 97 7216 88 7295 0068
“Men Control group 103 7308 93 7347 1753
‘Women Treated group 39 6548 31 65 69 732
‘Women Control group 35 6605 25 6672 660

Three women m sectios A left the hospital before the r he ghts and wesghts could be messured

The average weights and average values for the herght weight relationships
(Broca) for men and women m section B were compared using Student s T test
The weight differences and differences between the average v alues for the height
weight relationships 1n the treated group and control £roup are not significant

Ouwren (1945) has published tables to show the a3 erage weight m relation to
the height mn Norwegian men and women m the ~ge groups between 20-54 veq
If his figures are compared with those for the men there 15 no noticeable d::
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fcrence but the women i the present investigation on the whole are 2-3 kg
overneight

In section B the following numbers of patients were overweight by 10 kg or
more 1 tccordance with Broeas formult men 14 in the treated and 16 m the
control group women 14 1n the treated and 6 in the control group The following
were 10 Xg or more underiteight men 12 1n the treated and 11 i the control
group women 1:n the treated and 2 m the control group Therefore amongst the
men m this nvestigation there were almost as many thin as obese patients
whereas there was 2 preponderance of obese patients amongst the women A
general 1mpression of this 13 shown n the average height weight relationship
the two sexes (Table 11)

The following of the above mentioned statistical tests were combined ch:
square goodness of fit test for ages of women in section B T test for weights of
men 1n section B T test for werghts of women m section B and chi square good
ness of fit test for social standing of men in sectron B There was no significant
difference

On the whole the information about age weight and socal standing give
no basis for a rejection of the null hypothesis

Conditions 1n the previous history considered to be of significance
for the prognosis
Previous angina pectoris
Angina pectoris included patients with typreal pun which had started more
than one month before the mfarct Attachs which appeared for the first time
during the month before the attack were rechoned as prodromal symptoms
The distnibution of the patients with previous angma pectoris 1s shown m
Table 12 Using the chi square goodness of fit test there 1snosignificant difference

TABLE 12
Previous angmn pectoris

S ot nA Sectlon B
Treat d Cont ol Treated Control

Previous angina pectornis 66 7% 57 66
o previous angina pectoris 2 63 62 52
Total number of cases 138 139 19 118

Previous myocardial infarction
Table 13 shows the number of patients who had had one or more attachs of
venfied or probable acute myocardial infarction before the attack which included
them in the mvestigation \enficd infarets included eases where the dignasis of



TABLE 13
Previous mfarction
Sect an A SctonB
Tre ted Cont 1 Treated Control
Previous nfarction 18+(2) 1834+(@) 54(1) 10-+Q)
No previous mfarction 118 123 103 107
"Lotal number of cases 138 139 119 118

The number i brachets ref r to probable but not enfied case

acute mvocardial mfarction was made by clintcal and electrocardiographical
exanmnation erther durmng a previous admission to ho pital or when vissting a
specialist and where these dita were asailable for the author Probable mfarcts
mclueded cases where there was a good case history indicating a previous infare
tion but where objectie data to venfs the diagnosis were not available

In the treated group there was 1 patient i sections A and B who had had
3 certamn presious infarcts In the control group there were 2 patients m section A
and 11 section B who had had 2 such attacks before

The distribution of the patients who had had previous infarets was i estigated
using the chi square goodness of fit test There was no sy ificant difference It
should however be noted that there was a preponderance of such cases mn the
treated group (in section B 16 cases treated and 11 contrel) which malkes the
prognosis worse m the treated group

Table 14 shows the number of patients 1 each group who had had previous
coronary disease erther angina pectons or acute myocardial mfarction or both
The ch square goodness of fit test shows thet there 1s no sigmificant difference
m the distribution

TABLE 14
Previous angma pecto 1s and/or myocardial imfarction
T ora' oma % e
Previous angina pect and/or infaret 72 kij 62 66
No prer angina pect nd/or mfarct 66 62 57 52
-_— T
Total number of cases 138 139 119 18

Previous hypertension
Exact mformation about the previous blood pressure was only present to a
limited extent m this nvestigation However m many of the prtients especially
1f they had been m hospital before the results of one or several readings were
avalable If these measurements had shown 2 diistolie blood Ppressure of 100 mm
Hg or more and/or a svstolic pressure of 160 mm Hg or more 1t was considered
5
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that the patient had had hypertension A few patients were able to state that
they had had 2 blood pressure of 180 mm Hg or more These cases were also
mcluded 1 this group as 1t was considered that a doctor would not give o patient
such information unless there was a considerably raised blood pressure

Table 15 shows the distribution of the available data 1n men and women 1
the materral A chi square test of homogenerty showed no sigmficant differences
between the groups either mn section A or B

It 15 shown that presvious hypertension was much more common amongst the
women than the men in this investigation Amongst the cases where mformation
was avatlable hypertension occurred i about 90 % of the women and barely
50 S5 of the men This was probably the reason that information about previous
blood pressure was asailable far more often 1n the women than the men as shown
1n the table The relationship between sex and previous hyvpertension mn patients
with acute myocardial mfarction has been shown previously by many authors
mncluding Master Dach and Jaffe (1939) Mintz and Ratz (1947) Doscher and
Pondexter (1950) and W nght Marple and Beck (1954)

TABLE 15
Previous hypertension
Sectlon A Sc tlon B
en Women en Women

Tr  Cont Tr Comt Tr Comt Tr  Cont
Previous hypertension 30 26 31 25 26 25 24 20
No previous hypertension 32 36 4 2 3 33 3 1
Unknown 35 41 6 9 32 35 4 4
Total number of cases 97 103 41 36 8 93 31 25

Previous heart falure

Previous heart failure 1s an indreation of persisting serious heart disease and 1s
therefore of considerable prognostic nterest By taking a careful hustory and on
the basis of previous case histories the position was made as clear as possible
Indications of heart failure were oedema nocturnal attacks of dyspnoea and
advanced mvalding dyspnoea on exertion of certain cardmac aetiology MDlder
grades of exertion dyspnoea were not mcluded because the pathogenesis 1s so
often uncertain {emphysema obesity age ete)

Table 16 shows the distribution of previous heart failure and there 1s obviously
1o reason to reject the null hy pothesis

Previous valvular disease
Dunng admission for the acute mfarct signs of valvular disease were found n
some patients Table 16 shows the number and distribution of these cases In
the treated group aortic stenosis was diagnosed m 4 patients in sections A and B
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In the control group valvular disease was demonstrated i 5 patients m
section A of whom 3 were 1n section B Of the 2 patients who had to be excluded
from section A one had syphilitic aortitis with aortic regurgitation combined with
renal disease and uraema and the other had aortic stenosis with severe climeal
heart farfure In section B there were two cases with aortic stenosis and one with
rheumatic mitral and aortic valvular disease with radiwlogically enlarged heart
but without signs of heart failure

TABLE 16
The number of patients who before the acute mfaret had had heart failure
valsular disease cerebral vascular accidents obliterating arterial disease mn the
legs or diabetes mellitus in the treated and control groups in sections A and B

S ction A Section B
Typeofp iu di ease T ted Cont 1 ed Cont 1
38 ae) (139 es) (H19¢ es) (118 ases)
Heart failure 10 9 8 7
Valvular disease 4 5 4 3
Cerebral vascular accident. 7 5 5 4
Intermittent clandic 5 7 5 5
Drabetes mellitus 7 5 5 3

The distnbution of the cases with valvular disease shows good agreement
between the treated and control groups There 15 obviously no significant
difference

Previous cerebral vascular aceident
Table 16 shows the number and distnibution of cases in which the past history
or earlier case histories provided evidence of a cerebral vascular aceident There
13 good agreement between the trested and control groups
Of the total 277 patsents i section A there were 12 such cases (43%) which 1511
good agreement with the merdence reported by W right Marple and Beck (1954)

Previous or th bl

Tt 15 a normal chnical experience that patients with coronary diseas¢ not

fr tly show signs of penipheral obliterating arterial disease—and vice versa
See for instance MeDonald (1953) and Selvaag (1956)
No sy ehnical or radiol le

ton of the eirculation in th,

was undertaken m this mvestigation Cases have only been recorded ; I:}l:'s
crrculatory disturbance caused { 1 ¢
times needed treatment

1on) which some
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Che distribution of these cases 15 shown in Table 16 and shows very good
agrecment between the treated and control groups Of the total number of
patients there were onlv 12 such cases (43 %) Two patients had thrombo
angutis obliterans The others 1l had obhterating arteriosclerosts

Six patients (3 treated and 3 control) all n section B had been treated for
therr artenial disease Lumbar sympathectomy had been carried out int 4 of these
cases 2 1n each group of whom 1 1n each group had thromboangntis obliterans
In 1 patient mn the control group section B the acute infarct deseloped 1n con
nection with the sympathectomy Three patients with obliterating arteriosclerosis
2 1n the treated group section B and 11 the control group section A (sec below)
had diabetes mellitus

Diabetes mellitus

The distribution of paticnts with previously diagrosed diabctes mellitus 15
shown wm Table 16 and there 1s clearly no significant difference between the
treated group and control group In one casc m the control group (see Table 4
p 56) advanced diabetes with complications was the maimn reason for excluding
the patient from section B

OF the total number of pattents there were 12 cases of diabetes mellitus (4 3 ©¢)
W nght Marple and Becl (1904) found wn maidence of 11 5¢

Course of the recorded acute infarct

Information bout the symptoms and signs observed during the acute phase of
the infarct in this myestigntion will now be analysed The maun object 1s still to
v estigate the comparability of the treated and control groups It will be seen
whether there were systematic differences indicating that one or other group had
morc s nous infarcts and perhaps 1 worse prognosis

o attempt has been made to make enteria for grading the long term prognosis
A griding has been suggested for the immedinte prognosis by Russel et al (1951)
wd by Schnur (1953) Others muntaun that 1t 1s very difficult to forecast the
mmmediate prognosis after acute mvoeardial infarction and that attempts at
grading are therefore of mited value Sec for mstance Ialpern Iemberg Belle
and Tichert (1954) Waght Marple and Becl (1954) and Holten (1955)

It 1s probably even more difficult to grade the long term prognosis on the basis
of eniterin 1n the acute phase (sce Olsen Rakrs Rgmel ¢ and Lingjerde 1956)
In the present study the svmptoms and signs have therefore becn antlvsed
mdividually as 1t was considered that this would provide equalls good perhaps
morc ebjectine information about the matertal and about the comparabilits of
the treated group and control group
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Prodromal symptoms of infarction

Prodromal svmptoms of farction arc usually understood to be the develop
ment of preliminary angma hhe pan varying in type and intensity which may
appear hours davs or weehs before the major attach aund can be a warnmg of
impending acute infarction

The prodromal symptoms of mvocardial mfarction have previously been
discussed by Fed (1937) Sempson and Ehaser (1937) Plotz (1944) Yater et al
(1948) and others Nichol et ol (1954) mamntain that at least a third of Il eases
of acute myocardial mfarction have preliminary angina like pan

Prodromal symptoms have mcluded (1) the development of previously
ibsent p rhaps protracted and repeated angina like pam dunng the month
before the acute nfarct (2) a noticeable detcrioration of previous angma of
effort with more frequent longer and more mtense attachs perhaps when at rest
or asleep during the month before the mfarct Attacks of pamn which deeloped
more than a month previously and which remained almost unchanged m charae
ter and ntensity have been rechoned as angina pectorss (sce p 64)

lhe distribution of cases with and without prodromal symptoms 1s shown m
Table 17 The chi square goodness of fit test for section A showed no significant
difference In scction B there 1s obviously no significant difference

Of the total 277 patients prodromal symptoms were observed m 109 cases
(39 %)

TABLF 17

Prodromal symptoms of nfarction

% T
Prodromal symptoms 59 50 50 49
\o prodromal symptoms ki) 89 69 69
Total number of cases 138 139 119 118

—_— 7

‘The beginmag of the acute attack—at rest or on exertion?

An acute myocardial infarct not mfrequently deselops n relation to specral
circumstances such as unaccustomed exertion emotional exertement over eating
ar excessive consumption of alcohol In this mnvestigation the problem has been
sumphfied so as not to mclude all the details but it was attempted to ascertain
whether the attack occurred on exertion or at rest

The distribution of the recorded data 1s shown i Table 18 The chi square
goodness of fit test showed no sigmficant difference between the treated group
and control group A relatrvely large number of the patients had therr acute
attack when at rest 1e 176 of the total (approx 64 <c)
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TABLE 18
The beginning of the acute attack at rest or on exertion
Section A Sect on B
Tre ted ‘Controt Treated  Comt ol
Attack at rest 84 92 72 78
Attack on exertion 50 42 44 35
Uncertain 4 5 3 5
Total number of cases 138 139 119 118

Interval between attack and admission.

Patients 1 ere not mc uled m the investigation unless the interval between the
acute attack and admission o hospital was less than 1 month (30 days) Table 19
gives a general 1dea of how soon the pahients were admttted to hospital with their
acute attack It 1s seen that i section A 6 patients had therr attack while
they were m hospttal and the mformation about the mnterval was uncertam m
7 cases Of the remaming 264 cases 145 (approx 55 %) were admitted wathin
12 hours 187 (approx 71 %) withmn 24 hours and 235 (approx 89 %) within the

first 4 days

The distnibutions in the treated and contro] groups are n very good agrec ment
No significant difference was shown with the chr square homogeneity test

TABLE 19
Interval between attick and admission
Sect on A Se tion B
Tatersal Treated Cont of Tested  Contr §
0- 6 hours 44 61 37 46
6-12 hours 27 23 23 16
12-24 hours 15 27 13 24
24-48 hours 14 11 14 10
2- 4 davs 15 8 14 6
47 days 7 6 7 6
1- 2 weeks 6 6 4 5
2- 3 wecks 2 1 1 1
3- ¢ weeks 1 [ 1 0
Attack 1n hospital 4 2 2 2
Uncertaun 3 4 3 2
Total number of cases 138 139 119 118
Pam

o attempt has been made to grade the intensits or duration of the pam Such
a grading would be of doubtful value partly because the patients subjective reac
tion to patn 1s 50 Vanable and partly because the grading might depend on several
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TABLE 20
Pamn
Section A Sect on B
Tetd Cont of Treatd  Cont ol
Typical pain 126 131 113 113
Atypical pam 10 5 4 2
No pan 2 3 2 3
Total number of cases 138 139 119 118

different doctors subjective opmions It was therefore thought sufficient to ascer
tam whether or not the patients had pain with the development of the acute
attack andif so whether it was typical in character and localisation

The results are shown 1 Table 20 It 1s shown that only 5 of the 277 patients
had no pamn and that m a further 15 the pam was vague or atypical

The chi square goodness of fit test showed no sigmficant difference mn distribu
tion between the treated group and control group

Vomiting

As voruting frequently occurs with an acute myocardial mfaret 1ts occurrence
was carefully recorded in this mvestigation No attempt was made to discover to
what extent the vonuting observed might have been due to drugs especially
morphine and other analgestes

The number and distribution of patients who had one or several attacks of
vomiting 1s shown m Table 21 The chi square goodness of fit test showed no
significant difference between the treated and control groups It 15 shown that
vomiting was observed m 125 of the 277 cases m section A 1e 45 %

TABLE 21
Vomitmg
Tre e " nt ot T o "Ea
Vomting 68 57 55 45
No vomrting 70 82 64 73
Total number of cases 138 139 119 118
Dyspnoea

Ds spnoea ncluded cases who on exammation had objective signs of dyspnoea
and also cases where there was esidence of the development of considerable
dvspnoea without simultaneous pamn Subjective mnpressions of dyspnoea during
the acute attack of pain were not mcluded as patients so often confuse dyspnoea
wath the chest pam or the feeling of oppression that accompanies the pan
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TABLE 22
Dispnoca
S ction 4 Sectlon It
Treate 1 Control Teated  Control
Dispnoca 41 41 32 32
No dyspnoca 97 98 87 86
Total number of cases 138 139 119 118

Table 22 shows the number and distribution of cases with dvspnoea There 15
very good agreement between the treated and control groups In all dvspnocee
was obseried in 82 patients (30 %)

Heart fatlure
The number of patients who had a severe ittack of acute pulmonary oedema
15 shown m Table 23 There 15 good 2grecment between the treated group and
control group Only 3 6 % of the patients 1n this investigation had such an attach
Wrght Marple and Beck (1954) found signs of mild moderate or severe pul
monary ocdema n 27 ¢ of thewr cases and moderate to severe pulmonary
oedema 1 8 ¢ In the present study therc was definite information onlv about
the more severe cases The Jos percentage 1s certamly partly duc to this and
partly because patients who develop pulmonary ocdema during the acute attach
are usually the more serious cases <o that many of them do not survnve the first
month
TABLE 23
Heart failure
The number of patients who durmg the first month of the course of the acute
mfaret developed signs of acute pulmonary oedemn enous congestion enlarged
Iner peripheral ocdema—or heart faulure as shown by the presence of onc
or more of these signs

S cton 4 Se tlon B
Contre

Clineal Ign T te ol Treted € to

(138 es) (133 ses) (119ea ¢ ) (118 cases)
Pulmonars oedema 4 6 3 4
\ enous congestion 5 6 5 5
Lnlrged liver 6 4 6 4
Icnipheral oedema 12 15 11 10
Heart failure —all forms 23 22 21 16

Table 23 hows further that nght sided heart failure 1n the form of tenous
congestion was observed in 11 cases (4 ¢) ns an enlarged Irver in 10 eases (36 §c)
and as perspheral oedema 1n 27 ¢ases (approx 10%7) Iinally at the bottom of
the sume table the numbcr of cases m cach group 15 shown who had  heart
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failure 1n the form of one or several of the 4 above mentioned signs (pulmonary
oedema venous congestion enlarged liver and peripheral oedema) It 1s shown
that 45 patients had this condition (16 ¢)

The chi square goodness of fit test was used on the distnibutions of the cases
with peripheral oedema and heart failure and showed no significant difference
betwneen the treated group and control group There 1s obviously no sigmficant
difference for \enous congestion and enlarged hver

Pericardial friction rub
The number of patrents in wwhom 2 pericardial friction rub was heard is shown
in Table 24 and shows no sigmficant difference between the treated and control
groups with the chi square goodness of fit test This sign was found i 41 cases
(155} Wrght Marple and Becl (1954) found exactly the same mcidence

TABLE 24
Penicardial friction rub

Sect n

Teted” Mo et Pl
Pericardial friction rub 21 20 20 14
\o pernicardial friction rub 117 119 99 104
Total number of cases 138 139 119 118

Gallop rhythm
Table 25 shows the number of patients m whom gallop rhy thm was heard durmg
the acute phase of the mfarct The chi square goodness of fit test for section B
showed no significant difference This sign was present 1n 25 patients 8 %)
Wnght Marple and Bech (1954) found gallop rhyvthm during the first week

6 So of their cases
TABLE 25
Gallop thythm

Gallop rhythm 14 11 14 3
o gallop rhythm 124 128 105 109
Total number of cases 138 139 119 118

Maximum pulse rate n the f st week
The pulse rate was counted every mormng and evenmng throughout the admis
ston The data recorded were analvsed and the mrumum pulse rate 1n the firt
week noted Tachvcardia as a result of arrhythmas (atnal fibnllation flutter
and ectopic thythms) was excluded and will be disenr ed later
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Table 26 shows the distribution of the maximum pulse rates in the first week
The cln square homogeneity test was used and showed good agreement between
the treated group and control group

TABLE 26
Maximum pulse rate in the first week

Section A Section B
Pulse rate Treated © ntrol Tetd Conf

f ot
50~ 59 1 1 0 1
60~ 69 7 5 6 4
70- 79 14 15 13 13
80- 89 3 41 28 31
90- 99 32 28 28 25
100-109 32 32 28 29
110-119 14 10 12 8
120-129 4 6 4 6
130-139 ] 1 0 1
Total number of cases 138 139 119 118

The pulse rate in acutc myocardml infarction 1s related to the immedinte
prognosis This has been shown by manv authors meluding W nght Marple and
Bech (1954) who give references to other mnvestigations dealing with this subject
In the present study a pulse rate of 100 per min or more was recorded mn 99 pa
tients (36 5¢) and one of 120 per min or more tn 11 patients (4 55)

Blood pressure

It 1s generally recogmsed that acute myocardsal infarction 15 often followed by
a fall in blood pressure Lack of knowledge about the previous blood pressure 1n
many of the patients (see p 65) made 1t impossible to obtam an exact figure for
this fall 1n blood pressure The possibility of making a comparison with the blood
presstres found later n the observation period was also considered to be of little
value as after an wfaret the biood pressure aften remains low for a long time It
would be difficult or impossible to be certain of stable values for such a compart
son unless there was a very long observation perrod This was not possible 1n
many of the cases who died early

On the other hand the lability of the blood pressure m the acute phase of the
disease was considered to be related to the seventy of the infaret and to the
prognosis It was intended to obtain an impression of this Iability for comparison
of the treated group and control group by looking at the followng data recorded
dunng the first 8 davs after admission n all the patients (1) Ihighest systohic
blood pressure  (2) Highest dinstolic blood pressure  (3) Difference betwcen the



5

highest and lowest systolic pressures (4) Difference between the highest and
lowest diastolic pressures

The distibution of these findings 15 shown 1n Tebles 27-30 On looking at these
tables 1t will be noticed that the highest sy stolie pressure in the control group 1s
on the whole lower than that mn the treated group (Table 27) It1salso clear that
the difference between the highest and lowest systolic pressures 1s 1n many cases
less 1 the control group than in the treated group (Table 29)

TABLE 27
Highest systolic blbod pressure recorded during the first week

BP values 1 tea ™ dont T oated " Bont a1
=110 8 14 6 12
115-120 5 17 5 15
125-130 15 19 14 16
135-140 19 21 18 17
145-150 25 23 20 20
155-160 22 7 19 6
165-170 19 11 17 11
175-180 8 14 7 1
185-190 7 5 6 ]
195- 10 8 7 5
Total number of cases 138 139 119 118
TABLE 28
Highest diastolic blood pressure recorded durmg the first week
B value rets P tontal Tre e P8 nt ol

= 70 6 8 4 [
15~ 80 - 15 32 14 26
85- 90 41 38 34 33
95-100 39 30 35 25
105-110 21 13 18 16
115-120 9 8 8 7
125- 7 5 6 5
Total number of cases 138 139 119 118

Statistical analysis of these figures using the chi square homogenenty test had
the following result There 15 no significant difference between the treated
group nd control group ether for the distibution of the highest diastolie
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TABLE 29

Difference between the highest and lowest systolic BP during the first week
Ditferen e b twcen BP values Tre teq° °" Gontrat Treatere " ntr 1

=5 5 13 5 1
10 9 16 9 14

15 10 18 10 18

20 17 10 14 7
25 8 u 6 8

30 22 14 17 11

35 8 6 6 6
40 7 8 5 7
45 5 9 5 9

50 10 14 9 n
55-65 27 6 25 6
70~ 10 8 8 7
lotal number of cases 138 136* 119 116%

In the control group the BP was only measured once 1 3 patients
TABLE 30

Difference between the highcst and lowest drastolic BP during the first week
Differen e between B hie P S S are t 5N T ot

0 5 8 5 6

5 14 13 13 12

10 27 32 19 27

15 19 15 18 13

20 24 30 22 26

25 11 10 11 9

30 12 14 10 9

35 5 6 3 5

=40 21 8 20 8
Total number of cases 138 136* 119 115*

In the control group t! e BP was only measured once 1n 3 patients

pressurs or for the difference between the highest and lowest distolie pressures
But there s a significant difference between the highest svstolic pressures and m
the difference between the highest and lowest sy stohie pressures The difference 15
most marked for the difference between the highest and lowest systalic pressures
i section A Only 1n 3 out of 1000 cases can one expecet 1 larger chi square value
under the null hypothesis
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The highest systolie blood pressures have an average valuc in scction B of
15246 mm Hg m the treated group and 144 28 mm Hg m the control group
A Student s T test showed that there was also a significant difference between
these average values It was found that T =243 and Prob (T >243)=15¢
There 15 thus only 15 5, probability for a larger chance variation

This pronounced significance 1s surpnsmg especially s all the other compan
sons made were 1n such good agreement The question s therefore does this
sigmficant difference depend on a real difference in blood pressures mn patients m
the tretted and control groups or was there some systematic difference m taking,
the measurements 1n the two groups?

VWhen the temperature charts were gone through to record and tabulate the
values one striking difference was noticed between the treated group and control
proup namels the number of measurements taken While the number of measute
ments m the treated group was usually that planned and m many cases extr:
rendings were taken the opposite was true i the control group In many cases
only two me1surements were tahen and 1n 3 cases (see Tables 29 and 30) only one
measurement was taken durmg the first weekh This difference 1s connected with
the method used for allocation or patients to the treated and control groups As
mentioned earlier (see p 46) most of the treated group was from Dept VIII and
most of the control group from Dept VII while patients from Dept I\ were
Allotted to both groups though most were m the control group It has been men
tioned before that Dept VIII s more interested i cardiovascular disease than the
other two departments (see p 46) It 15 therefore natural that measurement of
blood pressure m this department has a more important place 1n the normal
routine Further the author was onlv able to supervise the taking of blood
pressures 1n Dept VIII where he worked

The fact that the blood pressure 1s 50 labile 1n the period nvestigated might
together with the differcnce m how often the readings were tahen easily account
for the sigmificant statistical differcnce betwecn the treated and control groups

The mereased number of observations mn the treated group will furmsh a greater
number of especially high and low values As the systolic pressure 1s much more
labtlc than the diastolic one would expect the difference i number of measure
ments to affect these results most and even more the difference between the
faghest and lowest systolie pressure—and this is m fact what happened

Shock
The number and distribution of patients who showed signs of shocl
Table 31 There 1s clearly no sigmificant difference between the treated and contro)
oroups Serious hfe threatening shock was observed in 7 cascs 4 1 the tre 'ro
wd 3 m the control group In section B there were two cascs 1n cach groy 2f ;d
all sions of shock were obsurved 1n 62 of the 277 cascs in section A 1¢ 522 "LP n
7

18 shown 1p
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TABLE 31
Signs of shock

Sectlon 4 Sectlon 1t
ated

Tre: Control Treated  Control
Shock 29 33 25 26
No shock 109 106 94 92
Total number of cascs 138 139 119 18

Wrnght Varple and Bech (1954) observed shock (all grades from mild to
severe) 1n 29 5¢ of thewr cases As the patients in the present myestigation had
all survrved the first month of the discase the meidence of shock 1s naturally
loner

Position of the rdial infaret on

1 1

The techmque emploved for elect: meant that
accurate differences 1 the position of the mfarct could not bc ascertaned
The cases were dnided into 5 groups (1) Cases with an infarct of pre
dominating anterior character (anterior and antero lateral) (2) Cases with this
cha 1stie and 1 signs of conduction disturbances (3) Cases with
an nfarct of pred g p wall ch {postertor and postero
lateral) (4) Cases with this characteristic and simultaneous signs of conduction
disturbances (5) Cases with multiple infarcts or uncertan position of mfarcts
or diffuse changes

TABLE 32
Position of myocardial nfarct on electrocardiography

Posilion {infarct 1re 10" Lontrol Treated " Gontrot
Antenior and antero lateral 68 61 65 57
Ant with conduction disturbances 7 8 5 6
Posterior and postero lateral 40 45 30 36
Post with conduction disturbances 7 8 6 6
Multiple or uncertamn positions

or diffuse changes 16 17 13 13
Total number of cases 138 139 119 118

The number and distribution of the cases in these 5 categones are shown m
Table 32 A chi square homogeneity test showed no significant difference between
the treated and contrel groups
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y and

Arrhythmias and conduction disturbances are an mportant manifestation of
the damage 1n the myocardium m acute coronary occlusion In most instances
these disturbances are temporary or paroxvsmal and disappear after minutes
hours or days

Table 33 gives a general picture of the type number and distnibution of the
most 1mportant arrhythmas and conductson disturbances recorded during the
acute phase of the mfarct 1n this i estigation

Fxtrasystoles (of all types) were observed i 44 patients (16 %) and were the
most frequent form of arrhythmia A chi square goodness of fit test showed no
sigmficant difference between the treated group and control group

TABLE 33
Arrhythmias and conduction disturbances

Type of arthythmia or tor Secton B
onduct n d sty bance e td ) Gontral | (o ed [ et

Fxtrasystoles 19 20 15 23
Atral fibnllation and flutter 10 12 10 9
Paroxysmal tachycardia

{ectopic rhythm) 3 2 2 1
A-V block gr I 5 4 3 9
A~V block gr II 2 1 2 1
A-V block gr IIT 3 4 1 4
Bundle branch block 6 10 6 7

Atnal fibnllation and flutter were mcluded 1n one group as these types of
arthythmia often occur 1 the same patient In secton A fibnllation and/or
flutter was obsersed 1n 22 patients (8 50)

Parozysmal tachycardia was onlv seen mn 5 patients Of these there were 1 1n
the treated group and 1 1n the control group m section B with ventricular
tachy cardra

Different grades of atno rentricular conduction disturbances were obser ed 1n
19 cases (7 %) If different grades of A~V block occurred m the same patient
the case was only classified under the most severe grade

Bundle branch block nght and left was shown m 16 cases (approx 6¢)

In the last categores of arthythmia and conduction disturbance there was
good agreement in the distribution between the treated and control groups

On the whole the madences agree very well with those found by T nght
Marple and Bech (1954)
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Depts VIII and I 1t was 312 % Together with other smaller techmeal dis
agreements this difference in techmque probably accounts for the marhed statist:
cal difference between the treated and control groups concerning the BSR 1alues

Chambers (1946) pomts out that the BSR s useful m the diagnosis of myo
cardial nfarction but that the degree of elevation has no relation to the progno
s1s and Treduay (1947) has found « rmsed BSR just as common in fatal as i
non fatal cases

In this investigation a BSR of 20 mm/hour or more ws found 1n 94 <% of the
patients and one of 10 mm/hour or more m 97 %

Wright Marple and Becl (1954) found 2 definitely raised BSR 1n 95 $% of
their cases It seems now to be generally agreed that dicoumarol does not cause
any nise i the BSR

Fasting blood sugar
All patients admutted to the three medical departments with myoeardial
infarction were meant to have a routme fasting blood sugar estimation the das
after admisston

TABLE 3~
Fasting blood sugar
Blood suga Se tion A Se tion B

g 1 Tetel Cort of Tre tel Cont |
50~ 59 0 1 0 1
60- 69 1 0 1 0
70- 79 5 2 3 2
80- 89 7 6 7 6
90- 99 1 11 1 8
100-109 25 22 20 21
110-119 22 29 20 23
120-129 19 21 15 18
130-139 10 9 8 8
140-149 10 8 9 7
150159 7 5 6 5
160-169 2 4 1 3
170-179 1 0 1 0
180-189 1 0 1 0
Duabetes 7 5 5 3
Not investigated 10 16 9 13
Total number of cases 138 139 119 118

Table 37 shows the distnibution of the blood sugar values The table shows that
this imvestigation was not carrted out n 26 patients n section A and that 12
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patients had dinbetes In the remaming 239 cases 2 ftsting blood sugar of
130 mg ‘¢ or more was found 1 57 (24 %) This meidence 1s certamly lower than
would be found 1f the esttmation was carried out durmng the first 24 hours after
the acute attach 1 more direct relation to the stress Echerstrom (1951) found 1
fasting blood sugar of 130 mg % or more 1n 111 out of 162 cases (69 %)

A chi square homogeneity test was used on the blood sugar values and showed
no sigmficant difference between the treated and control groups

Serum h nodules
Table 38 shows the distribution of the values for tota] serum cholesterol esti
mated bs Ringsley and Schafiert s method The chi square homogenety test
showed no significant difference between the treated group and control group

TABLE 38
Total serum cholesterol

Choles,!;g l/ tu Te !SJ te :I nte 1 T ealsd“ on&n( ol
125-149 3 4 2 3
150-174 6 7 4 5
175-199 5 11 5 10
200-224 21 12 18 10
225-249 18 30 17 25
250-274 23 22 18 20
275-299 27 19 26 19
300-324 10 9 10 7
325-349 u 9 9 7
350-374 5 4 5 4
375-399 1 3 1 2
400-424 2 2 1 2%
425449 1 1 1 0
450-474 2 2 2 1
475-499 0 9 0 0
500- 1 1 0 1
Not msestigated 2 3 0 2
Total number of cases 138 139 119 118

“

A total serum cholesterol of 300 mg % or more was found m 64 cases (;;;;
wnd one of 400 mg % or more i 12 cases (4 %) Wnght Varple and Becl, (1954)
found a serum cholesterol of 300 mg % or more 1 15 % and 400 mg % or more
m 3% of their cases In therr mvestigation several different methods were used
for the cholesterol estimation
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Table 39 shows the number and distribution of cases in which xanthelasma was
shown on the cye Iids the number with xanthomatous nodules and the number
with signs and past historv evidence of definite famihal xanthomatosis (Muller s
discise) There 1s obviously no sigmficant difference between the treated and
control groups

The table shows that there were very few patients with these clincal mam
festations Some of these cases did not have hvpercholesterolaemia The two
patients with familial xanthomatosis did not have very high serum cholesterol
values the averages being 277 and 336 mg %

TABLE 39
Nanthelasma xanthomatous nodules familial xanthomatosis

Se tonA o
T eated Control Treated ontrol
(138 cases) (13 cases) (119 cases) (118 cases)
Nanthelasma 6 4 5 3
Nanthomatous nodules 3 2 2 2
Famihal xanthomatosis 1 1 1 1

Cardiac volume estimated radiologically

Although at post mortems an increase in the weight of the heart 1s often found
1n cases of coronary discase the sigmficance of the size of the heart has been given
relatively httle attention in chimcal studies of the prognosis Palmer (1937) found
that climical heart fatlure after survival from an acute myoeardial infarct only
oceurred 1n cases with enlarged hearts and that the incidence of recurrent infare
tion dvspnoea and reduced activity was greatest i this group He found oddly
enough that the size of the heart was of little sigmficance for the length of
sursival ttme This was also found by Master and Jaffe (1951) The present
author believes however that the size of the heart 15 of great prognostic sigm
ficance and should be given more attention 1n studies of the prognos:s i coronary
discase than has previously been the case

Radiological measurement of the cardiac volume 1s undoubtedly superior to
clinieal examuination for measuring the size of the heart Although there are many
sources of error 1t also provides better opportunities for comparing both the size
of the hearts of two patients and that of the stme patient at different times

In this myestigation the patients were \ rayed about 4 weeks after the acute
attack Of the cases in which the examination was not successful or had not been
done by the end of the first month {see Tables 40 and 41) all the cases mcluded
n section B were \ rayed in the next few months The results of these delaved
examinations 1re not included in the comparicon made here
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The cardiac volume estimated radiologreally 1n men
about 1 month after the acute myocardial infarct

85

Ca diacvolumeml qu & S tonA Se tonB
met ebody u f cea ea T ta Cnt 1 Treatd  Control

300-340 4 5 4 3
350-390 12 14 10 14
400-440 31 20 31 20
450-490 19 21 17 20
500-540 16 21 14 17
550-590 5 9 5 7
600-640 1 3 1 3
650-690 1 3 1 3
700-740 1 1 1 1
Not mmvestigated* 7 7 4 5
Total number of cases 97 103 88 93

See footnote under Table 41

TABLE 41
The cardrac volume estimated radiologically 1n women
about 1 month after the acute myocardial mfarct

C ot ey BT Treatd™ ™ ante 1 T
300-340 3 1 3 1
350-390 14 10 1 s
400-440 6 9 5 8
450-490 5 5 4 3
500-540 2 3 2 2
550-590 2 3 1 0
600-640 i 0 0 0
650-690 0 1 0 1
Not investigated* 9 4 5 2
Total number of cases 41 36 31 25

The cardiac volume was not measured durmg the first month 1 these cases
Ppartly be

technical difficulties with the X rays 1e pleural effusion or thoracie deformties pmemi,g ;:uu of

ment and volume caleulation and partly because . rays could not be taken or 1t was fo; u:m e

take them before discharge Tgotten to

Tables 40 and 41 show the distibution of the cardiac volumes

(caleulat
square metre body surface area) m men and women 1n this iy ed per

estigation The
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results for men and women 1n section B were tested with the chi square homo
geneity test and showed no significant difference between the distribution of
the cardiac volumes m the treated and control groups The average cardiac
volume tn men was 45083 ml n the treated group and 46821 in the control
group and 1 women 40154 m the treated group and 424 78 in the control group
The differences were tested with Students T test and showed no sigmficant
difference between the treated and control groups for men or women There 1s
thus no sigmficant desvration n the distribution of the cardiac volumes even
though the average volume 1s larger in the control group n both sexes

Usin, the same method of radiwlogical examination and volume calculation
4 mundsen (1956) states that the cardiac volume m men 1s normally = 490 ml/
square metre body surface area defimtels increased volume = 550 ml Volumes
from 500 to 540 ml represent the uncertam border Iine between normal and
pathological values In uomen the corresponding figures are = 440 =500 and
450490 mi/square metre body surfice area Of the 221 cases mvestigated m
s ction B a defimtely pathologically cnlarged heart was shown m 28 cases
(13 %5) 11 1 the treated and 17 1n the control group There 1s thus 1 shghtly
largcr number of cases with enlarged hearts i the control group than n the
treated group Although the difference 1s not statistically sigmficant it should be
noted that the control group 1s less favourably situated

Summary and conclusion

\s muntioned m Chapter IV when collecting the matenal for this investiga
tion 1t was not possible to assign the patients to the treated and control groups
by drawing lots Further some of the patients ongimally included (section A)
had to be excluded from the invcstigation for different reasons (see Chapter V)
In this way section B was formed and provided the basts for the investigation

In this chapter a detailed analysis and statistical comparison of the compara
bility of the treated and control groups at the begmning of the mvestigation 15
given 1his comparnison was made both for the original material (section A} and
for the matenal which formed the basis of the investigation (section B) 151t was
thought important to sce whether the exelusion of patients had biased the com
parabihity

The statistieal companson was made for many different crniterin RRoughls
speahing these eniterit fall into 3 mun groups

(I) General charactenisties Age sex race geographical location soctal stand
1ng height and werght

{I1)} Conditions 1n the past lustory thought to have significance for the prog
nosts Presious angma peetoris myvoeardial mfarction hypertension heart failure
salvulire discase cerebral vascular 2cerdents obliterating artenal disense diabetes
mdllity
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(III) Course of the recorded imfarct Prodromal symptoms attack at rest
or on evertion mterval between acute attack and admission pamn vomuting
dvspnoea heart failure pericardsal friction rub gallop rhvthm maximum pulse
rate during first week blood pressure shock position of infarct on electrocardio
graphy arrhythmias and conduction disturbances maximum temperature during
first week white cell count BSR fasting blood sugar serum cholesterol and
cardine volume estimated radiologically

VWith the level of statistical significance chosen (5 %) there were only 2 of
all the conditions maestigated where there was a significant difference i distn
bution between the treated group and control group namelv the systolic blood
pressure during the first week and the highest BSR recorded during the admisston
In both mstances higher and more scattered values were found in the treated than
i the control group The difference shown mn the blood pressures 1s not 2 true
difference but may be explamed by differences 1n the number of measurements
tahen For the BSR a systematic error in the technique (difference mm citrate con
centration) was probably the cause of the disagreement

The number of patients who had had a previous myocardial mfarct was Jarger
m the trcated group than in the control group 16 as agamst 11 cases (section B)
The difference thus favours the control group although 1t was not statistically
significant On the other hand there were more patients with enlarged hearts m
the control group than in the treated group 17 as agamst 11 cases (section B)
and the average cardiac volume was also a hittle larger m the control than i the
treated group Although this difference was also not sigmficant 1t favours the
treated group and perhaps roughly speaking it cancels the effect of the differ
ences in number of patients with preyious infarcts

On the whole the statistical comparnison of the patients i the treated and
control groups proiides a good basis for stating that the patients uere allotted by
chance to the two groups The many different charactenstics compared in the
s estigation provide good support for this assumption although some of them
are mter dependent
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Treatment of the acute infarct during the first month

This investigation was planned so that the mapagement of the patients in
both the treated and control groups should be as similar as possible from the time
thes were admtted nto hospital until the begmning of the observation period
one month Iater The question of the use of anticorgulants during this period has
been referred to earhier It was not considered necessary to plan other treatment
1n more detul The same gencral principles m the treatment of the acute phase
of the mfarction were followed 1 cach of the three departments to which the
cases were 1dmtted There 1s therefore no reason to believe that the results are
biased by the treatment 1n the acute phase

The management of the patients in the treated and control groups in the first
month will now be gone mto n more detail so that it can be seen how far one 1s
Justified 1n considering the trentment of the groups comparable

The medical care nursing and general care of the patients will first be deseribed
partly to assess the degree to which the cases are comparable and partly in order
to point out the conditions m a Norwegian Publie Hosprtal which differ in several
respects from those i hospitals in many other countries

Medical care

As mentioned earlier the cases in this mvestigation are from threc equally large
medical departments each with about 150 beds and each with independent
medical admimistration In each department there are 10 physictans who have
permanent full time appomtments and wha are paid by the hospital

There 15 & Chief (Professor) who 1s responsible for the medical admmistra
tion and decides the general principles to be folloned The sccond 1n command
15 the Sub chief (Lecturer) he helps the Chief to superiise the management
of each individunl case In each department there 1s also one  Reserve Physician
and three Assistant Physicians who hold appomtments which are renewable
4 veatly and are fully qualified specralists in medieme Finally 1n cach department
there are four fully qualfied doctors Candidates who hayve usualls specialised
to a certain extent after taking their degrec exammations but who are not fulls
qualified specialists

Each department 13 divided mto 4 wards each with 3040 patients These are
supervised duly by the Reserve or onc of the Assistant Physicrans with the help
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of one of the Candidates but are under the supervision of the Chief and Sub
chief

Each of the 4 Candidates together with the Reserve Physician or one of the
Assistant Physicians have alternating afternoons and evenings on call The Can
didate on duty examines all the patients on admssion and dictates the medical
history New admussions are always examined by the Reserve or Assistant Phys:
cian on duty and he orders the special tests which he considers necessars and
starts the medical treatment if necessary in consultation with the Chief and/or
Sub chief During the might new admissions are examned by the Candidate on
call who lives mn hospital In all acute or difficult cases he telephones the Reserve
or Assistant Physician on call and erther asks his advice or calls ham

Throughout the rest of the patient » illness the history 1s kept up to date by
the Reserve or Assistant Physician i whose charge the patient 1s and he super
vises the nyestigation and daily treatment The medical findings and treatment
are checked regularly by the Chief and Sub chief who make certam that the case
hustory giies a correct picture of the situation All acute or difficult cases are more
closels supervised and discussed so that each mndividual case can benefit from the

bined e of the bers of the medical staff

Nursing

Each department has a permanent staff of fully qualfied nurses who are
employed and paid by the hospital A fairly large number of student nurses also
take part m nursing the patients These attend the hospital s training school for
nurses and they are mstructed m their work by permanently employed sister
tutors The nurses and student nurses work in each department 15 supervised
by a sister The daily nursing 1n each of the four wards 1s supervised by an expen
enced nurse who makes sure that every patient gets the attention and comfort
that the ndividual case needs She 1s responsible for the investigations bemg car
ried out on the patient and for the grving of the prescribed drugs and treatment
at the correct times

The management of the nursing and the number of fully quahfied nurses and
student nurses 1s also the same 1 all three departments

General care

The general care of the patients 1s umform throughout the hospital There 15
only one type of care given— better care or private care does not exist

Practically everyone in Norway belongs to the Personal and Employees Benefit
Scheme and this therefore pays for the whole stay 1 hospital nclusive of specia]
mvestigations and all drugs regardless of expense so that the patient himself has
no financial expenditure either to the hospital or to the doctors The very few
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patients who do not belong to the Benefit Scheme pay fees to the hospital them
selves The fee per day 1s fixed and even if the case demands « large number of
(xtra examinations by specialists or expensive drugs this will not mean cxtr
expenses for the patient

The three medical departments under consideration are as mentioned above
on eparate floors 1n the same block and the rooms that mahe up each depart
ment are identical The number of beds in the rooms vanes between 2 and 7
apart from one room 1n each department which takes 22 male patients As far as
posstble the worst cases are in the smallest rooms

The patients cannot hire private nurses In cases where nursing 1s particularly
difficult or takes a lot of time so that the staff of the ward cannot cope with
the nursing during their working hours the sister will arrange for 2 suificient
number of extra nurses These nurses are also employed and pud by the hospital
1ud they do not represent any increased expenses for the patient

Medical and dietetic treatment

A detatled analysis of the treatment of the 1cute mfarct in order to assess the
comparability of the treated and control groups seemed superfluous mn connection
with the present problem We will content ourselves with a description and dis
cu 1on of facts of essential importance

Use of digitalis
The use of digitahis 1s of interest as 1t ean be regarded as an mdication of chimeal
or impending heart faillure Table 42 shows the number of patients who recerved
di.atahs there 1s no significant difference between the treated and control groups

TABLF 42
Typ of tre tment Treatct U P Treatet ! "8 mtrot
(138 ) 13} ne) an ) 118ca ¥
Dizmstahs 16 17 12 13
Salt restriction 16 17 12 12
Calorie restriction 19 17 18 15
Oxygen 23 13 18 7
Transfuston
{Plasma blood ete for shockh) 8 1 6 1

Salt restriction
A low salt dict 1s of the same sigmficance as the use of digitalis Table 42 shows
the numbcr of patients 1n each group who recened ths form of treatment It s
«vrdent that there 1s good agreement with the figures for digitalis and that there
1 no sigmificant difference between the two groups
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Restniction of calores

A companson has already been made of the weights of the patients m the
treated and control groups (See page 63 ) The use of a low calorie diet illustrates
the question of obesity from another angle The mumber of patients treated i
this way 1s shown m Table 42 There s no sigmficant difference betwecn the two
groups

Use of axsgen

Oxygen was only occasionallv used 1n the treatment of acute mvocardial
wfarction in the three medical departments to which these patients were
admitted

It was usualls given through ovsygen glasses which had two short tubes
leading 1nto the nostrils The number of patients who recerved oxvgen 1s shown
m Table 42 It 15 evident that about twice as many patrents recened ovygen in
the treated as m the control group 1hese figures must however be accepted with
reservation Ywhen oxivgen was used 1t was usually a temporary measure m the
management of severe cases with dyspnoea or signs of pulmonary oedema imme
diatels after admussion often before the case hustory was taken It 1s reckoned
that oxygen was given to several patients without the fact bemg noted i the case
history and therefore not recorded here

‘Treatment of shock by transfusion of blood or related substances

Treatment of shock by transfusion of blood plasma or serum was only grven
to a total of 9 patients 1e 8 1n the treated group and only 1 mn the control group
(Table 42) This difference 15 not fortwtous This form of treatment was mtro
duced mto Dept VIII while this investigation was going on and 1t was found to
be beneficial in some cases In Depts VII and IX this treatment was accepted
with reserve as it can represent an extra load on the heart with danger of pul
monary oedema In the control group transfusion was therefore only given m one
case m which the Reserve Physician from Dept VIII was consulted

In one casc in the treated group (in section B) who developed very severe and
protracted shoch 1000 ml serum -{- 500 ml blood were given in two hours and
this was con idered to have saved the patients hfe In the other 8 cases 1t 1S
doubtful whether this treatment nfluenced the outcome

Use of dicoumarol

D 1 was the oral ant: lant used and 1t was given to all the patientg
1 both groups The drug was started immediately m -1l cases where myocardigl
wnfarction was suspected or when there were definite chnieal signs of nfarctiop
Blood for estimation of the PP value was taken before the first dose of dicoumarg]
(cxcept m a few cases admitted at mght) All cases were gwen A fized mu ol
dose 1e 250 mg and 125 mg next mormmng if the first dose wag gtven before 2 iy
after 2 pm a 200 m, amtial dose was followed by 100 mg the nevt momf:z
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Throughout the rest of the stay in hospital the PP ylue was estimated regularly
3 tumes a week (Monday Wednesday and Friday) with extra estimations if
necessary In all the cases an accurate graph on mithmetre paper was made show
ing the PP values and the daily doses of d ol The dose of d 1 was
based on the patient s tolerance as shown by the graph of the PP values The
drug was given each morming 1n & mamtunance dose with the object of keepmy,
the PP value constant m the region of the therapeutic optimal 1e between 10
and 30 % For more details on the techmque of dose regulation the reader 1s
referred to an earlier pubhcation by the author (Bjer! elund 1953)

The regulation of the dose of dicoum«rol was carried out by the author m all
the three departments throughout the period of this investigation This was done
partly to msure umform anticoagulant treatment and partly as in this way the
author got to know about all patients with suspected or definite myocardial
snfarction soon after they were admitted

It was made certam that the treatment was as effective as possible and that
cxactly the same method of dosage and control was used m all the cases There
1s no reason to suppose that there was any difference mn the effect of dicoumarol
treatment between the treated and control groups A detailed analysis of the
PP values during the treatment of the acute infarction s not considered necessary
i relation to the present problem Indirectly the effect of the anticoagulant treat
ment will appear below dunng the discussion of the haemorrhagic and thrombo
embolic complications during the first month 1n both groups of patients

Duration of treatment with diconmarol in the control group
As mentioned earhier the patients imn the control group according to plan
<hould have recenved dicoumarol dunng the acute infarction for a maximum of
1 month (30 days) In practice 1t was diificult to be completely accurate
Table 43 shows the number of days for which dicoumarol was given m the control
group including both section A and section B In section B the table shows that
dicoumarol was stopped within 30 days in 101 out of 118 cases Of the 14 cases

TABLE 43
Duration of treatment with dicoumarol in the centrol group

Section A Se tlon B

Duralion of t eatment

16-20 davs 5 3
21-25 — 11 8
26-30 — 103 90
3135 — 16 14
36-50 —~ 4 3

" Total number of cases 139 118
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where the table shows that dicoumaro] was stopped after 31-35 days there were
12 who recerved dicoumarol for a maximum of 32 days Therefore the drug was
stopped within 32 days 1n 113 out of the total 118 patients Of the 5 patients who
were treated for a shightly longer time there were 3 1n whom the doctor 1n charge
of their daily treatment considered that more protracted treatment was advisable
m view of their condition There was however no clmical evidence of thrombo
embolic comphications mn these cases In the other 2 cases the treatment was
continued for slightly longer by mustake The figures for section A are shown n
the table and show no sigmficant differences from section B

Use of hepann
TImitial use of heparin m order to obtam a quicker anticoagulant effect was vers
seldom used 1 the 3 medical departments during this investigation It was there
fore not considered necessary to 1ssue special mnstructions for its use i connection
with the mvestigation It was left to the mdividual physician treating the case to
decide whether or not to use 1t The author therefore had nothing to do with thrs
aspect of the treatment
Heparm was never given for more than 3 days to any of the cases In most
cases 1t was only given for 1-2 days There were onlv 35 cases who received
heparm out of the total 277 cases mcluding the patients who only recerved one
mjection Of these 24 were in the treated group and only 111n the control group
This difference which 1s not fortuitous 1s completely explamned by the fact that
n this respect the treatment vared from department to department None of the
91 patients m Dept VII recerved hepanin Of 119 patients from Dept VIIT
there were 18 who got hepanmn (all i treated group) and of 67 Patients from
Dept IX 17 got heparm of whom 11 were m the control group and 6 1n the
treated group Of the patients i scetion A who recerved hepanin there were 7 who
were excluded 5 1n the treated group and 2 m the control group In section B
there were therefore 19 and 9 patients m the two groups
This difference 1n the use of heparm certamnly does not affect the comparabuity,
of the two groups i relation to the problem of this mvestigation This will also
be when the meid of thromboembol lications m the geyt
phase m the two groups 1s compared below acute

Complications during treatment of the acute mfaret

1n the first month
1t has aiready been mentroned that serious comphications
scction A excluded these cases from further observation To ay,
the occurrence of complications 1n section B will be mentioned

M Some patients m
oud repetition only
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Haemorrhagic complications
Serious or hfe threatening haemorrhage was not observed as 2 result of the
use of anticoagulants during the first month 1n hospital Voderate haemorrhages
occurred 1n 4 patients 1n the treated and 5 in the control group

Treated group
Lpistaxis—1 casc PP value 20 % (Antenor plugging and later electrocautery
of a dilated vessel which was the source of haemorrhage )
“Macroscopic haematuria—1 case PP value § 9t
Chemical  haematura (Positive benzidine reaction)-1 case PP value 5
Blood on defaceation fresh macroscopie—1 case PI’ value 6-7 ¢

Control group

“Macroscopic haematuria and haemopty sis—1 ¢ase PP value 3-4 %%

‘elaeni—moderate for 2 days—1 case Hb 100-80 <¢ PP value 5 %

Bleeding haemorrhoids moderate 1case PP value 15§

Bleeding haemorrhoids considerable—1 case PP value 8 o A blood transfusion
1 litre was given Vhen the haemorrhage occurred this patient had had dicouma
rol for 3 weehs 1t was therefore permanently discontimued

In the three last cases m the treated group and the two first in the control group
m which the PP value was very low (approx 5 %) 50 mg water soluble vit h
(menadion) was gien 1y

Apart from the last case dicoumarol was not compictely stopped 1t was suffi
cient to withhold the drug for a day or two until the PP value was no longer near
the dangerous level

It 1s obvious that the of h h heations was equalls
distributed between the two groups both as regards the number of cases and the
seventy of the hacmorrhage and that reasons other than the use of anticoagulants
were contributory causes in some cases

‘Thromboembolic comphcations

Defimte signs of thromboembolic phenomena occurred in 3 patients One
patient 1n the treated group deseloped cerebral embolism with nght sided herm
paresis and aphasia on the 3rd dav after admission Her PP value on the dv
before this episode was down to 37 62 2 davs Jater 1t was 8 56 She made a good
recovery from her hemiparests and she was not excluded from the nvestigation

Two patients m the control group developed signs of pulmonary embolism In
onc of these the svmptoms were already present on admission In the other the
symptoms appeared during the 2nd weck of treatment at the same time as a
transitors nse in PP valuc to 44 ¢

Pulmonary and/or pleural complications of possible but not ccrtam thrombo
embolic pathogenrcais occurred n 5 patients 2 1n the treated and 3 m the control
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group Two patients 1 the former and 1 patient 1n the latter group showed on
admission before treatment was started climeal and radrological signs of hasal
consolidation in the left Jung None of these patients had haemoptvses and it wee
not possible with certanty to make a differential diagnosis between pulmonan
embolism and pneumoma One of these patients (in the treated group) developed
1 modetate pleural effusion on the same side during the 3rd week One patient n
the control group developed right pleurttic pain 1 the 3rd week and pulmonary
embolism was suspected \ ray showed bilateral pleural effustons which were
haemorrhagtc on puncture and which persisted for many weeks In this case the
PP value remamed in the therapeutic optimal region varying from 19 to 11 ¢
during the 8 davs before the effusions occutred and the 14 days after In nother
patient m the control group N ray at the end of the 4th week showed 2 mode
rate effusion n the left pleural casity The patient was symptom free Tn thys
patient the treatment had been completelv adequate (PP value 10-20 Se)m the
3 weeks preceeding and at the time the comphication occurred

(One patrent 1m the treated and one m the control group developed signs of
considerable bilateral pleural effusions Both these patients had severe heart
failure and the appearance of the effusions was attnbuted to this In the Patrent
m the treated group repeated tapping of the effusion was necessary )

These facts show that thromboembolic compheations during the acute phase
were very few and that the distnbutton was very simular m the twe groups Of
the defimte thromboembolic episodes the pulmonary embolism the contre)
group might have been prevented if the dicoumarol dosages had been 1deal The
other two cases could not have been prevented by dicoumarel but 1f hepany had
been used at the onset 1t might have been possible to prevent the case of cerebry]
embolism 1n the treated group The doubtful thromboembohe episodes Were
either present when the patient was admrtted or they occurred when the teeat
ment was completely adequate It 15 therefore improbable that these could haye
been prevented by treatment

C with o direct

P to the heart or to anticoagulants
Complications durmg the acute phase apart from those already mentioneq
were few and of little climeal importance Thes will therefore only be mentyg,
brefly ved
In the treated group mild attacks of gout were observed in 2 cases
humeroscapularis m 2 cases acute cystitis m 1 case and a tooth
spontaneous perforation 1 1 case One patient with $3ncope 1 rel
acute attack before admission developed symptoms of mild concusyy
In the control group a cold with herpes labialis and tem,
larvngeal nerve pirests was observed 1 1 case highly febrle V,
1 case acute vulvovagmmtis it 1 case parotitis with abscess fory
taneous perforation 1n 1 cse and seborrhoeic eczem11n 1 case

Penitendintyg
abscess wyp,
lation to the
on

PoTary recurreny
ncent s angyp, m
‘Mmation and span
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Length of time 1n hospital
Table 44 shows the length of time 1n hospital for the recorded cases of acute
infaret m the two groups Itis evident that on the whole the patients in the con
trol group were a httle longer in hospital and that this difference occurred because
quite a large number of patients mn the treated group were discharged before the
end of the first four weeks In section B this occurred with 25 patients m the
treated and only 81n the control group

TABLE 44
Length of time 1 hospital
Days iaho pitat Treatea " Lontral Treated " Eontrol
8-14 4 0 2 0
15-21 4 1 4 0
22-28 22 10 19 8
29-35 53 57 48 51
36-42 28 41 24 39
43-60 18 23 16 18
61-90 5 4 3 1
90~ 4 3 3 1
“Total number of cases 138 139 119 118

The difference 1n length of time 1 hospital between the two groups 1s not
fortitous It occurred as the physicians treating the patients m the control
group wanted these to have full benefit from anticoagulants within the given
period This 1s also shown m Table 43 prge 92 The patients in this group had to
remnn 1n hospital until the treatment was stopped On the other hand the know
ledge that the patients n the treated group would contmue to receise ant
corgulants after discharge from hospital meant that if the home conditions were
good and the department short of beds these patients were discharged <ome
what earlir

Table 44 shows that the number of cases whose condition necessiiated 1 con
siderabls longer stay 1n the ward was vers evenls divided between the groups
There were thus i section B 22 patients m the treated and 20 1n the control
group who had to be in hospital for over 6 weeks

As regards the duration of time mn bed the patients in this investigition were
all treated conservatively N\either mobilisation after only 2 weeks as advised
by Irtin and Burgess (1950) nor hair treatment as proy d by Leune and
T own (1951) were used Almost all the patients were hept in bed for about 4 wechs
or shightly Jonger Onls the mildest cases and those in whom the interial between




the geute attach and admis won to hovpetal was redativoy long woee alloy
shghthv earher Thert was no fundunental diferenc fn the nmount of b
1n the different department  and a detatfod analveadwas not conshifored nee

Condition on discharne

In planning this imvestigition it was accanped that the cas sty
state the condition of the patint on discharge wath xpedlal 1egnrd
presence of angina pectorts or sipns of heart fulire T In shown fn £a
The table shows thnt therc 15 vary pood agrcanont hetween the fronte
control groups m this respeet Three patiente i the treatedd group and 4
control group died mn the ward fter morc than 30 davs in hospetal for ¢
that Wil be mentioned 1ater Those prtunts therefore du ot nppent by thi

TABLF 45
- rS A o Bt g
Condition on dis I rR¢ ] b JR Y i lllfu.: o
Angma pectoris 19 19 17
No angina pectorss ne He 09
Chnyeal heart failure 4 3 ki
\o signs of heart farlurc 131 132 113

Three cases 1 the treated group ar 1 4 1 th v irdgr o wb ) Pt gl t e
i this table

Summary and concluston

In this chapter 1t 15 shown that the conditirny ge verning tie turdsen
nursing and general carc which w re at the dipo st n of all the gatents
mvestigation duning the cours of the aruts farct were unifornn pgan!
economie or soc1al position There was no difTernce in thiy peagr et betwr
3medical departments and there fe xv none between th treatedand comty )

An analvsis of the treatment of the cardrye ecnditin (ot e luding anty
1rts) alo showed the same conditions 1 be th grgn Fhe enly ¢xieptiy
the use of oxsgen and the treatment «f ahiwk arth }iood oy gelated sukn
which were used 1n a fess more gatients in the treatedd tham an the ernbre]
(e p 91) On the whole onls vers few gatinty recs1s0d il teratnany g
tfference mentioned has hardly h1iany effrct 1 the further ternparal)
the groups

Lse of dicoumarol 1 the firat month was wuperssied and the doeaz prr:

bv the author i exactly the sxme manner fer all the paturte m booh
T S s sl aem wad ar 7 ifATERES 23 3
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rence of both haemorrhagic and thromboembolic complications was practically
evenly distributed between the two groups

Imtrl treatment with heparm which on the whole was very httle used
occurred shghtly more often in the treated than i the control group for reasons
mentioned on page 93

Non cardiac complications during the first month were of httle climical sigm
ficance and were evenly distributed between the groups

The number of patients who on discharge had signs of anginn pectons or signs
of heart fulure even on slight exertion was also the sxme 1n both groups

It can therefore be stated that the patients i the treated and control groups
i all ymportant matters recerved stmilar treatment and the course of therr
diserse was similar m the first month after admission There 1s thus no reason
to suppose that the treatment in this period has mfluenced the comparability of
the groups during the further course of the illness It must be assumed that thes
are comparable when considering the problem of this iy estigation



CHAPTER VIII

Observation and treatment 1n the ambulant phase
Length of observation

In the two previous chapters 1t has been shown that there 1s no certain
statistical difference between the two groups either as regards the general
charactenstics past history symptoms and signs during the pertod of acute
mfarction or as regards treatnient complications and course of the disease during
the first month after admission Therefore as far as can be judged from the
pomnts analysed there 15 reason to beheve that the two groups are comparable at
the beginming of the observation pertod These cases should thus provide a good
bass for the investigation of our problem

Management of the control group

After dicoumarol was stopped m the control group this aspect of treatment
was fundamentally different in the two groups 1t 1s mm fact the effects of this
difference which were mvestigated

Tt 1s however obvious that the further course of the illness and the prognosis
can be mflueniced by many other conditions some of which ean be and some of
which cannot be mfluenced by the doctor Animportant factor in this connection
1s the management of the cardiac condition apart from the use of anticoagulants

The use of anticorgulants provides in itself regular and frequent supervision of
the patient It provides close contact and the possibility for thorough observation
and treatment of the cardiac condition It 1s therefore clear that the patients in
the control group should as far as possible be under sumilar observation and
recerve the same cardiac treatment apart from the use of anticoagulants

A routme cardiac chinic every 2-3 weeks would not have been practicable and
was not considered necessarv or approprate But it was arranged that the patients
1n the control group should attend regular chnies including electmcardxography
every 3-4 months

In all patients where acute mnfarction was suspected the case history labora
tory findings and electrocardiograms w ere studied by the author while the patient
was mn hospital In all cases where the diagnosis was considered certam and the
case therefore mcluded m the mvestigation the patients were ‘isited and
exarmned In the patients m the control group especial weight wag put on
establishing personal contact with the patient The patients were told about the
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cardiie chimc They also recenned 4 wntten statement in stencil form stating
when and where thev should attend This statement also meluded the author s
telephone number so that the patient could let him know »f 1t was not possible
to attend the chmc and mother time could be arranged The patient was also told
that he could consult the author if special or unforeseen deyelopments occurred
during convalescence The form also mentioned that the cardiae elme would
not myolve any expenses for the patient

It was soon apparent that this procedure worked very satisfactonh The
patients in the control group attended regularly at the appointed date and time
although the appomtment had been made several months beforehand

At these chmes attention was regularly pud to the eardine hustory with
especinl regard to the evistence and degree of angina pectonis and symptoms of
heart faillure Further there was a routine clinienl cardine examination neluding
measurentent of blood pressure and electrocardiography

The author put espectal weight on mquiring about and discussing other sides of
the patient’s hfe than the immediate cardie symptoms e g conditions 1 the
home conditions 1t work spectal persont! problems ete This was done partly te
acquire 1s much knowledge as possible of the patient s condition and partly te
provide 1 better basis for the giving of advice struction and consolation if
necesstry —an tmportant aspect of all eardiac treatment Finally 1t was considered
especinlls important and necessary to win the patient s confidence <o that the
control group could be Lept intact and the mvestigation carried out according
to plan

This last point was very topcal While the investigation was gomg on the
public got increasing hnowledge of the significance of anticoagulants in the fight
aganst thrombos:s This happened partly through reports of medical mectings i
the papers parth through popular medical radio talks and newspaper articles
and last but not the least because an mereasing number of patients with
coronary iserse were gnen anticoagulants continuously at climcs m different
hospitals throughout the countrs The only thing to do mn these circumstances
wAas to try to give the patients in the control group as good and eareful treatment
as posaible without anticoagulants They had the security and assurance that they
were supersised by a doctor who was personalls interested in giving them the
best possible treatment and who was alwayvs willing to hsten to therr complaints

The question of the lnvman s inereasing hnowledge of medical questions and
medieal Yreatment 1s of special mterest at the moment as 1t represents an 1impor
tant problem 1n all controlled clinical trials especially 1n an investigation ke the
present one which 1s of farrly long duration and where 3t 1s impossible to use
plaeebos That the problem can have serious consequences and make the evalu
ation of the re ults difficult 1s seen amongst other places 1n the lirge Amertean
imvestigation on short term treatment with anticoagulants after acute myocardia!
nfarction (See 1 nght Marple and Beck 1954 page 9)
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The readmess of the author to be at the disposition of the pattents m the con
trol group mm this wav hrought about very good contact with nearly il the
patients m this group But 1t also entailed a great deal more worh as the patients
often asked for advice at times outside the normal cltmies when they had a pro
blem needing medical advice All the same this additional work also benefited the
nvestigation firstly by providing better knowledge of the patients condition
secondly as this was probably a very important reason for a nearly intact control
group and thirdly because the author usually got to know immediately through
etther the patients or their relatives as <oon as there was a serous change m
therr condition

In this way the author got the opportumty of giving cardiological treatment to
the patients 1n the control group 1n the same way as m the treated group It was
partls a question of providing physical and emotional relief by arrangmg for the
patient to be off work for a time or help m transfer to hghter work or 1ssung
medical certiheates and partly treitment with drugs for angina pectorss stitu
tion of digitalis salt restriction and diuretics and also other cardiologrcal treat
ment Altogether the 118 patients i sectior B in the control group reported
932 times during the observation period In addition to these several short con
sultations took place for the issue of prescriptions and medical certificates njec

trons of mercurnal dwretics etc  which were not noted down

Management of the treated group

The diagnosts of acute mvocardial infarct was confirmed in the prtients in the
treated group while they were i hospital m the same way as m the control
group before the cases were mcluded in the myestigation ¥ ersonal contact was
then made with these patients 1n the same way Before discharge the continued
admimstration of dicoumarol was explained to each patient the purpose and
possible prophvlactic value of the treatment was explamed but at the same time
the sk of h hage comphications was 1 The possible adsantages
of the treatment were presented with care and reservation partly because of
lack of valid results and figures to assess the value of the therapy and partly
because 1t was wanted to avoid giving the impression that there was any mpor
tant difference betsween the treatment of the patients mn the tuo groups There
was only 1 patient who refused treatment and 1 who stopped treatment agamst
the adsice of the author after a couple of months Most patrcnts i both groups
seemed to feel that 1t was a definite safeguard to be kept under continyed me;l
cal supervision and the) were themsels es anxions to attend

The regular thorough clinical and electrocardiographic supervision of thy
ambulant patients n the treated group was< not carried out quite so ¢
and regularly as 1t was m the control group The regular contact with
for cstimation of the PP value every 1-3 weeks made 1t posable to

frequently
the pateents
keep up to
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date with the condition of all these patints without such frequent thorough
chinreal exanmunations Electrocardiograms were taken regularly every 6 months
and 1 the first 2-3 vears of the observation period this was followcd by chimeal
examination of the heart Later on uncomplicated cases were cxamned once a
vear Thorough climeal and electrocardiographic examinations were however
earnied out n all cases 1n which changes or deterioration developed Apart
from the difference mentioned here which w1s partly a result of pressure of work
the treatment of the cardrac condition both s regards the drugs used and the
advice and psichotherapy gnen was the same in the treated and control groups

Recording and filing the data

After the patients had been discharged from hospital the author went through
therr case historics once more All the data of sigmficance as regards past histors
symptoms and signs 1 hospital Jaboratory findings and complications were m
each mdividual patient transferred to a card for filing especially made for use
thrs 1nvestigation Later observations at the climies were recorded each time on
tlus card as were notes of subsequent admissions to hospital

The hospital ease history was stamped by the author asking that he should be
told 2t once 1 casc of re admission

When going through the case huistories 2 portion of the most recent electro
cardtogram taken m hospital was filed for comparson with Iater electrocardio
grams at the chime All the electrocardiograms were kept 1n a separate file A file
was also made for all the graphs of PP values and the doses of dicoumarol used
during the 1 estigation

There was thus a file contaming all the data in connection with the patients
which was always hept up to date and which the author had available at every
clinic throughout the obseryation perrod

Management of treatment with dicoumarol

Before beng discharged from hospital the patients n the treated group were
familiznized with the most important forms of haemorrhage which might occur It
was stressed that immediately a hacmorrhage occurred thes must stop tahing
dicoumarol at once and contact the author Thev were all 1ssued with a stenciled
form which drew attention to the fact that they were recen ing dicoumarol con
tinuously  after having had a mnoeardial mfaret and that no surgieal mter
ference tooth cxtraction ete must be undertahen without consulting the author
This form which was especially mimad at providing other doctors whom the
patients might have to visit in an emergeney  with information also contuned
the author s official and private tddeplione numbers In this way eversthing was
prepared <o that if complications eceurred the author got to know as quickly s
possible and was able to intarvenc of neecssary On the form at was also stated
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that if admission to erther a medical or surgical department was indicated admis
sion to Ulleval Hosprtal erther to Dept VIII or to a surgieal department could
be arranged In this way 1t was possible for the author to tehe part in the treat
ment if the patient was admtted to hospital and to prevent unnecessars breaks
1n the use of anticoagulants

The dose regulation of drcoumarol while the patients were ambulant was ear
ried out by the author alone for the patients m this investigation This meant
amongst other things that throughout the 6 years that the mvestigation lasted
the author was not able to have more than 14 davs holrday at a time The dose
regulation was based on the PP values esimated by Owren s method which has
previously been discussed 1n detail (See pages 27-29 and 49-52) Durmg the first
2-6 weeks after discharge the PP values were estimated weekly i most patients
In the following 2-3 vears they were estimated regularly once a fortnight Later
the mtersal between estimations was lengthened to 3 weeks 1 all the patients
who had a stable PP graph on an almost constant dose of dicoumarol In some
such cases the interval was prolonged to 4 weeks during the patient s summer
holidays

A duly maintunance dose of dicoumarol was given with the object of Keeping
the PP value n the region of the therapeutic optimal which 15 considered to be
between 10 % and 30 % (In a couple of cases only who had haemorrhagic complt
cations or climeal hypertension the value was kept at a httle higher level from
20-40 ¢ )

This method of dose regulation of dicoumarol was orgmally 1ntroduced mto
Norway by Owren It has previously been described 1n detail by the author
(Bjerhelund 1953) but a few of the chief points which are of especial interest 1
long term use n ambulant patients will be mentioned briefly

It 15 an advantage to be able to start treatment while the patient 1s 1n hospital
so that the correct mamtanance dose can be found before discharge This was
posstble 1n all the patients in this mvestigation

In all the patients an accurate graph of the PP values and doses of dicoumarol
was mrde covering the whole period of treatment The value of such a graph
cannot be overstressed The graph gives a visual impression of whether the doses
given previously are correct too Iarge or too small Wath Increasing experience the
graph 1s also valuable m assessng how far away the doses used are from the 1deal
doses Adjustment of maintainance doses in ambulant patients at relatr
intervals needs far more expenence than dose regulation 1 hospital It
be learnt by trial and ertor The long interval between each estimaty,
values mahes 1t 1mportant to be very careful It is seldom necessary
alterations m the doses but a hittle 1djustment 1s necessary even if
has only changed 5-10 % 1n a couple of weehs An mcrease or reg
dose by 10-30 mg i the next fortmght 1s often sufficent 1n such
alteration corresponding to only 1-2 mg per dvy

vely long
can only
on of PP
to make large
the PP valye
urtion of the
cases re ap
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In case of large deviations 1t 15 most logteal and practical to make the mun
adjustment on the actual das of the clmic or in the next couple of davs so that
a continued rising or falling of the PP graph 1s counteracted as quickly as possible
and the 1deal level 15 re attained Afterwards the dose to be used n the next
fortmght 1s corrected so that the PP graph 1s hept constant at the ideal level

Tt 15 of greatest importance to make certamn that the patient realls 1s taking the
dose preseribed Even the most mtelligent patient can be forgetful The necessity
for taking the exact number of tablets every dayv must be impressed on the
patients and if necessary repeated at mtervals The author has made 1t 2 rule to
let the patients have a written dose schedule where the dose for each day be
twcen the 2 chintes 1s given After having taken ench day s dose the patient crosses
1t off the schedule If he then forgets to take the dosc one day 1t will appear on the
schedule and be brought to both the patient s and the doctor s notice Unfortu
nate conmsequences can thus be nvorded and the patients reliability and co
operation stimulated

The dose schedule for each period was always gien dircetly to the patient by
the nuthor throughout this nvestigation In most cases the schedule was written
n the presence of the pattent in the author s office as soon as the result of the
PP value was available In some cases the dose was arranged over the telephone
but 1t was alwavs made certaun that m such cases the patient was able to note the
dose down so that 1t could be mcluded in his schedule This 1s very important
as the size of the tablets (20 mg dicoumarol) often makes 1t impossible to distry
bute the weekly dose as a constant duly muntainance dose so that the dose
usually varies a little on different day s

The daihy mamtamance dose necessars to heep the PP valuc i the region of
the therapeutic optimal was in this investigation an average of about 60 mg
varving between a maximum of 140 mg and a mimmum of 17 mg per day

Txpertence has shown that 1t 1s diffienlt to heep to 4 stable mantainance dose
and an even PP graph in patients with heart fulure The reason for this s
probably that varmtion m the degree of congestion i the liner ctuscs changes in
the synthesis of prothrombin and proconsertin with subsequent fluctuations
the tolerance to dicoumarol

That heart fulure realls does canse a fall in PP value has previously been
shown by Bjerhelund and Cleditsch (1953)

Acute febnle diseases such as acute tonsihitis febnle eatarrh or pnenmonta not
uncommonls etuse 1 decrcased tolernce to dicoumarol The reacon for this 1s
probably partly poor general condition but also often beeruse patients are
treated with antibioties which alter the intestinal flort and thus the production
of sitamun h and the svnthesis of prothrombin and proconycrtin m the hver

Simlar alterations m the tolirinec c¢an be scen n acute gastromtestinal
tisturbances where both decreascd absorption of dicoumarol and changes in
mtestinal flora may be contnbutors causes



105

Large excesses of alcohol can also somefimes cause unforeseen fluctuations
which may well sometimes be due to the fact that in such conditions the patient
15 less vigilant in taking s dose of dicoumarol

In all intercurrent diseases one should therefore pav careful attention to
the dose regulation There 1s risk that if the patient 1s 1n bed at home he will not
be able to attend the chimic In such cases contact was made as soon as possible
with the patient and 1if the disease was not of short duration blood was taken
at a domucilary visit

All estimations of the PP values while the patients were ambulant were carried
out m the clinical laboratory of Dept VIII Ulleval Hospital The estimations
were always done by techmicians who were thoroughly traied to carry out the
«sttmation and who were supervised by the author To rationalize this work and
to s1ve time the control blood tests were as fas as possible taken one afternoon
a week Two truned techmcians could then take blood and estimate the PP
values for 50-60 patients tn 3-4 hours

Length of observation

B fore going over to study the results of the observation and out patient treat
ment a short account of the length of the observation time 15 of interest The
patients m the treated and control groups were collected over exactly the same
period and the observation time should therefore be comparable for the two
groups But 1t 15 mteresting to know for certain whether this holds good

As mentioned earlier all the patients in both groups recerved the same treat
ment 1n the first month (30 davs) after admisston to hosprtal with acute mfare
tion The observation time with regard to the question of the prophylactic valye
of contmued use of d I in the ambulant stage must therefore be rechoned
as starting from and mclusive of the 31st dav after admisston From then on all
the patients m section B were observed exther till death or for a period varving
between 31 and 68 months rechoned with regard to the end of the observation
time 1e 1st Februarv 1956 More detailed data on the Iength of the abservation
time are shown m Table 46

It 15 shown 1n this table that a larger number of patients in the control grou;
than m the treated group dred durmg the observation period 1 e 42 and 24P
patients respectively This fact mfluenced the total sum of the observation time
which 15 5020 months 1n the treited group and 4326 months 1n the Cﬂntri
group In other words the patients n the treated group as a4 whole were obsery Ti
during hfe for 694 months longer than the patients in the control group T;
average observation tume per patient 15 also longest m the treated groy ¢
42 2 months as against 36 7 months i the control group P 1e

If the observation time lost mn each group on account of deal
rcchonng from the death of the patient to the end of the observa

th 15 caleulageq
tion time on the
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TABLE 16
Obsers ation time

Observation tin ¢ n months Treate | Cont ol
0-1 3 @) 8 (8)
2-3 2(2) 2 (2)
46 [ 1)
7-12 33 5 (5)

13-18 22 3 (3)
19-24 44 4 (4
25-30 2 (2) 4 (%)
31-36 15 (6) 12 (3)
37-42 15 28 (5)
43-48 26 (1) 13 2)
49-54 23 (1) 17

55-60 15 9 (1)
61-66 8 8 (1)
66— 1 1

Tot! number of cases 119 (24) 118 (42)

The numbers 1 brackets refer to the number of patients who ded 1n each period of the obser
‘ation time

st Tebruary 1856 it 15 found to be 1316 months for the 42 patients who died 1n
the control group as agunst 675 for the corresponding 24 in the treated group
The difference 1s thus 641 months This 1s 1n good ~greement with the diffcrence
mentioned above between the actual observation penods m the treated and
control groups (694 mths ) minus the obscryation time for the one supernumerars
patient 1n the treated group If we rcchon this extra obscrsation time as 48
months which 15 the average observation time for the patients in the treated
sroup who are still alive we get 694— 48 = 646 months We can thercfore con

clude that the obsersation time in the treated and control groups are completely

comparible and we therefore need to make no adjustments on ccount of this
1n the rest of this paper

Summary and conclusion

In this chapter the general lines followed and the treatment throughout the
ob ervation penod of ambulant patients have heen reported on It has been
shown that all the patients m both groups have been undr regular cardiologieal
supcrvision by the 1uthor It 1< al<o shown that cfforts have been made to gine
the control group as thorough cardiologieal supcrvision apart from the u ¢ of
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dicoumarol as the patients in the treated group Possible differences mn the prog
nosis during the observation period might therefore be the result of treatment
with dicoumarol

The recording and filing of obscrved data 15 also mentioned Further attention
has been drawn to the general lmes followed during this mvestigation for the
regulation of the dosage of dicoumarol and some facts of general iterest m this
connection have been mentioned Finally 1t has been shown that the obseryation
time 1n the treated and control groups are completels comparable and that
the collection of the matenal for the two groups has taken place over exactly
the same penod



CHAPTER IN

Intensity of the anticoagulant therapy as judged
by the PP values recorded during the observation time

The primary object when a patient 1s given an anticongulant s to reduce the
(oagulabihity of the blood thus as shown by cxperience reducing the danger
of mtra vascular coagulation and thrombosis U night Varple and Beclk (1954)
have shown that the of thromboemt lications 1s related to the
mtenstty of the nnhcmguhnt thcrap\ They found that n short term treatment
the i of th 1 was approximately twice as large when
the prothrombin times for whole plasma were less than 25 seconds (over 23 <
prothrombm activity) as when they were prolonged over this value On the
other hand 1t was not until the prothrombin times werc prolonged bevond
40 seconds (under 10 S¢ prothrombin activity) that 2 sigmficant nerease i the
nerdence of hnemorrhages was observed

Vost workers who have published articles on the usc of ornl anticorgulants
n ambulant patients gne an accurate account of the method emploved for
prothrombin estimation of which anticoagulants have been used of the intersal
between estimations and of what 1s considered to be the optimal therapeutic
regron But it as only n exceptional cases that they mention to what degrec 1t
has been possible to muntain a stable and effectin e reduction of the prothrom
bin value

Ths state of affurs 1s regrettable as hnowledge of this aspect of the treatment
1s neces arv in fact of sitalimportance when assessing the effeet of the treatinent
Alanv authors state that amongst the thromboembolie episodes durmg treatment
so and o many occurred wlile the prothrombin value was not m the thera
peutic repion  This tells us however nothing about the cfficacy of the pro
philius unless we are told at the same time the proportion of the total period
of treatment that this was the ease

There are probably several reasons for the scareity of information about the
results of the blood tests dunng treatment with dicoumarol One of the reasons
13 certunls the Tack of untformuty both s rgards metheds and nomencliturc
The many diffcrent methods and modifications of methods which are mn nse have
caused much confusion In addition to this the results are expressed m vanous
wavs  prothrombm time  prothrombm index  prothrombin ndcx per cent
and “prothrombin value in per cent of the normal  This last expression 15 1 the

1




109

apmion of the author much the best as it immediately makes a companson with
other results possible There 1s no constant relationship between prothrombin
time 1n seconds (or prothrombin index ) and prothrombm value i per cent
of the normal  This relationship depends not only on the activity of the thrombo
plastin but also on which type of thromboplastin 1s used

Another fact which 15 certamly of significance 1s that with the oral anticoagu
lants so far at our disposition 1t 1s impossible to attamn an 1deal and stable effect
at all times and 1n 2ll patients The actual effect achieved vames greatly and this
has certamly contributed to the obvious reserve m publishing prothrombmn
values  during treatment

The treatment as judged by the prothrombin v alues may easily be given with
varving degrees of success often partly mdependent of the mnfluence of the doctor
in charge Detailed mformation 1n this field would therefore be of interest and s
also necessary as a basts for the evaluation of the pomnt at 1ssue in this invests
gation

Dicoumarol affects coagulation ndirectly by reducing the synthess of pro
thrombin and proconvertin mn the liver thus reducing the concentration of these
two important coagulation factors m the blood The effect of dicoumarol can
therefore be measured most accurately by estimating the combined effect of these
factors as 1s done directly with Owren s method

Before we go over to an account of the PP values estimated by Owren s method
during the treatment of the patients in this mvestigation a few simple facts of
sigmificance 1n the evaluation of the recorded data will be discussed

Relationship between the PP values recorded and the PP leve]
over the total period of treatment

The first question to be asked 1s whether the distribution of the PP valyes
recorded corresponds to the proportion of the observation time that these values
were present

It should be pomnted out thataf at two consecutrve clnics we find two different
PP values we cannot be certan that throughout the mtervening period the
value has remamed between the two values found For example if we find a
PP salue of 20 ¢ at one chme and 14 days later 1t 15 35 % we cannot know for
certain much less prove that during these 14 days the PP value has always been
hetween 20 and 35 %

However there 1s rewson to beliese although we cannot prove it that
the PP value has 1n fact been between the values found at the climes What
we have to rely on here 1s expertence

All those who have had a farrly large number of out patients bemng treateqd
with anticoagulants will have had the expenience of patients who telephone ang
sk to change their appointment The author has often had this experience and he



110

has found that the PP values at these unexpected clinics have not shown alter
ations or unforcseen fluctuations larger than those found at regular clinies at a
set hour and dn

An exception from this general rule as regards PP values between climes 1s
the after suwings after large alterations of dosage which we see most often mn
short term treatment For example if we have made 1 large mereasc 1n the dose
and thus ctused a steep fall in the PP value from 40 to 10 % often even though
we then immedintely reduce or withhold dicoumarol the value falls further over
the following hours or days to for example 8 ¢ before the mncreasc begins The
same thing i the opposite direction may happen after a steep mse of the
PP graph because the dosc hts been too small even if 2 large increasc 1n the dose
15 made immediately the mgh PP value 1s found This 1s a natural result of the
actton of dicoumarol which 1s protracted and has = delayed onset This has been
discussed 1 more detul tn a previous paper by the author (Bjerkelund 1953)

During suceessful long term trcatment these after swings are of relatively
Iittle importance unlihe swings during short term treatment when large mitil
doses arc used Ve can therefore state that ns far as long term treatment 1s con
cerned there will be no error of importance if we rechon that the PP values n the
interval between the chimes hase been between the two values found at the
chnres

As mentioncd earlier the interval between PP estimattons has vamed both
from time to time 1 individunal paticnts and from one patient to the next Vith
the uncertainty as regards the PP values m the interval between two ehinies n
mind 1t was not considered necessary or appropriate to count cach day 1n etch
of the 11648 mtervals between the clintes i this mvestigation The question
therefore becomes what 1s the relationship between the distribution of different
PP values recorded and the proportion of the period of treatment that these
different values werc present?

1t 15 obrious that this will differ depending on whether we look at treatment m
the investigation as a whole or at treatment of the individual cases As mentioned
earlier (see p 103) the supervision of the out paticnts was at first weehly and
Iater 1n some cases for the rest of the time fortmghtly but patients who had an
espectally stable and ideal therapeutic level were gradually allowed to go for
3 weehs and exceptionally (during holidavs) 4 wecks between clinies A result of
this must be that amongst the total number of PP vralues for all patients there
will be an overrey of the less fe -y values as patients with such
values attended chinies more frequently

If we now look at the PP values recorded during the treatment of cach indt
vidual patient the same could be true but to a lesscr extent The extent to which
an overrepresentation of unsatisfactory or satisfictory PP values can mahe
its mfluence fdt will then mostly depend on whether the treatment has been
more or less stable and effective dunng one period than another If we assume
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that the treatment has been as satisfactory m a given period with relatively short
mtcrvals between clinies as 1t has been m a period with longer intervals between
clinies there will be good agrecment between the distnbution of the different PP
values and the proportion of the treatment period that these values were present
Unsatisfactory values m a pertod when there are relatively frequent clinies are
distributed among many observations and therefore have less bearing on the final
pieture than if they had occuried m 2 period with less frequent climes

I on the other hand the treatment has been noticeably unsatisfactory in the
period when the estimations are most frequent we might get for each indevidual
patient a tendency to overrcpresentation of too high or too low vilues However
as the supposition when the mterval between clinics was prolonged was that
the treatment had been stable for a long time there 1s reason to belicve that
an P of i values will not have much influence when
considering individual cases  An oserrepresentation of satisfactory values will
certamly not take place as the interval between chmies was always shortened
when reduced stability was mndicated by too high or toa low PP values

During the obstrvation time some patients were admutted to hospital because
of deterioration of their cardinc condition (recurrent nfarction heart farlure ete )
or because of some compheating disease During such «dmissions to hospital the
PP values were usually estrmated 3 times a week in accordance with the nsual
routine for cases 1 hospital At these times there were often alterations in the
tolcrance to dicoumarol and it was not found that treatment 1n hospital was more
ntensive or satisfictory than the normal treatment of the same patient when
ambulant These admussions to hospital were therefore of no sigmficance in
connection with the question of PP values i the period of treatment discussed
above Dosage of dicoumarol was durng such admissions regulated by the
author

Interruptions 1n treatment

All those who have had experience of long term use of dicoumarol 1n out
patients will know that 1t 1s often difficult to maintain a stable therapeutic ley el
Apart from this which 15 an iherent weakness of the treatment 1tself there are
n pattents who are treated for several years now and then complicating eircum
stances which necessitate a temporary more or less complete mterruption
trextment An operation 1s the most typical reason for such an unasoidable nter
ruption Although experience has shown that an operation (assuming meticulous
haemostasis) can be carried out while dicoumarol 15 bemg taken without very
great risk on the whole major operations are usually an indication for a tem
porary break in the use of dicoumarol so that the PP value becomes normal or
nesrly normal before the operation starts This 1s usually an express wish on the
part of the surgeon The treatment was in fict usually stopped if major opera
tions were necessiry
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On the other hand some patients had to be operated on as emergencics
Appendicectomy was performed while dicoumarol was being used mn 2 74 year
old man and = 68 year old woman when the PP values were 18 and 14 % respect
velv Both were given Y2 litre blood during the operation There were no com
pheations Mmor surgery such as tooth extractions etc were also often carried
out without mterrupting the treatment or just reducing the dose slightly so that
the PP v alue rose to 40-50 5o

Another important reason for unasoidable reduction of the dose or possibls
a temporary nterruption m the treatment was haemorrhage from 2 pathological
process such as an ulcer or cancer m the gastro intestinal tract If such a process
1s demonstrated or if there 15 good reason to suspect its presence continued use
of anticoagulants constitutes a defimte increased risk of serious hacmorrhage
An nterruption 1n the treatment 1s indicated until the situation s clearer

Ty pe of material

Mans worhers mvestigating long term treatment with anticoagulants state
that ther patients are carefully selected In contrast to this i the present
myvestigation the patients represent a cross section of cases of snfarction aged
under 76 years who were able to attend the out patient chinte The investigation
includes as mentioned earlier patients at all levels of the imtellectual cconomie
and social seiles

It was considered necessary to mention this as 1t entails increased difficulties
and mahes more demand on the physician m charge especially if the treatment
lasts for several vears In the present study on account of the nature of the pro
blem under imvestigation such difficulties could not be waived but the plan had
to be follow ed to the bitter end in all cases

Influence of the problem under investigation on the treatment

The fact that the motine of the treatment was to obtain an answer te a given
question has certamly nfluenced the way n which it was carred out The
question was whcther or not the antith botie effect of d rol measured
by estimating the PP value of the blood could mfluence the prognosis after
myocardial infarction If the treatment dunng the therapeutic tral was gomg to
hase no effect the author considered 1t imperatine to be able to exclude the
possibihity that it had not been sufficiently mntensise Therefore the trentment
was made as mtcnsive and as stable as possible The administration of dicoumarol
was thus probably carned out more intensively and consequently made more
demand on the physictan m charge than would have been usual of the treatment
had not had such a motine
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A sather more detaled picture of the wntithrombotic effect dunng the persod
of tretment as ndicated by the registeredd PP 1alues wall now be gnen

The PP values recorded

Rechomng from the begmning of the observation time i cach mdi duaf case
aather to 1st Tebruary 1956 or unts] death there were 1n the 119 patients m the
trented group 11649 estimations >f PE \<dues during » tota} observation time of
41833 vears The average mtury o between estimations was thus 129 davs These
figures mnclude however 1 fow hart wdmussions to hospital when the estimations
were donte 3 times a week The avirage mmterval betoeen estimations m out
patients 3s therefore realls a hittle Ion_tr

Table 47 shows the dirct di trihution of the total number of PP values
vecorded m the obseryuum pervad oxprevsed wm per cent It s seen that
8157 % of the PP values were lese than 30 “c of normal and 1843 <% were 30 2]
or aver Tt s also seen that almost half the total values (45 50 %) were between
0and 19 %

TABLF a7
The direct g rcent e distnbution of 11649 PP values
recordud duning the obsertation time

PP xalue range (50) 0-9 10-19 20-29 30-39 4048 50-69 90-
“umber of values (%) 854 350 2753 1018 438 276 11t
e OSSR ET il AL

A more correct pcture of kow the sum of the observation tunes 15 distbute]
between the different P1 vahues 15 obtamed as follows the total number of PP
values for each ndivsdual patient dunng the pennd of treatment was counted
and entered m the PP ranges u o 1 Table 47 and 48 The figures for the
distnbution for each prtient were then converted to percentages In this way
® was possible to compare how large a proportion of the observation time (or
any unit of time) fell m each of the PY ringes in the different cases Finalls each
mdridual patient s disthution was gnen 2 weight figure corresponding to the
proportion of the total ebsers tton time covered by cach ease In order to make
the distrsbution as accurate v possiblc the perod of treatment for each individual
patient was reckoned m number of davs (1 vear = 360 days 1 maonth == 30 days)

Table 48 shows the distribution of the total abservation tune o3 er the different
PP ranges chosen A companisan of these figures with those m Table 47 showg
that the postulated oserrepresentation of the least satisfactors salues does
influence the direct distnibution of the PP salues registered but perhaps ta 4
lesser extent than expected This agrees with the fact that 2he treatment an mosy
€ases was relatively even and stable so that the less sabisfacton volyes which

B
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TARBLF 48
The percentage distnbution of the total period of treatment 41833 vear at
different degrees of ant: thrombotic effect as indicated by PP 1alues

PP value range (%) 0-9 10-19 20-29 30-39 40-49 50-69 70-
Proportian of the total period
of treatment () 826 4565 2853 987 417 251 101

were occasionalls observed m some patients do not have much mflucnce on
the whole

The figures in Table 48 show that the author has succeeded 1n making the
treatment farly strict and stable Thus 1t can be caleulated that during the total
penod of treatment for all the patients the PP valucs were less than 30 < for
8244 of the period and 30 °c or more for 1756 ¢ of the period In 9231
of the total penod of trcatment the PP value was less than 40 < The fact that
for almost half the time (45 65 <) the PI* value was m the range 10-19 5 shows
that the treatment was farly intensne Itas therefore not surprising either thatat
was not <o very rare for the PP value to be under 10 % 1 fact durmg 826
of the period of treatment 1t was less than 10 <

Hellem (1952) reparted on the use of dicoumnarol m 47 patients with an 1y crige
obscryation time of approximately 5 months (varving between 19 and 331 day )
e found that the PE values had been 40 ¢ or less for 80 <% of the total period
of observation Treatment in the present ins estigation has thus been considerably
more mtensive

Tulloch and W right (1954) have published the intensity of the treatment with
dicoumarol in those out of 1 total of 182 patients whose prothrombin values had
been estimated once a weeh The prothrombin time was estimated by Quick s
method—normnl salue 14-16 seconds The total duration of the treatment was
142 5 vears Thesc authors found that the prothrombin time had been prolonged
to 25 seconds or more {40~50 S¢ prothrombin actinits or less) for 56 7 of the
total period of treatment (The equinalent values of prothrombin time to per
centage of prothrombin activaty are stated by Wright Sce W night Bourgain et al
1954 ) The results obtained 1n 53 patients treated with tromexan nere eonsider
ably less satisfactory

It follows that the treatment in the present group of patients has been much
more intensnve than that achieved v Tulloch and Wrght although thes tested
there patients once 1 weeh

In order to ilustrate the stabilits dunng cffcetive dosage of (icoumarol the
& tribution of the treatment period 1n the different PP ranges has been caleulated
aftcr exclusion of the intentionallh Ingh values obtamed when there were inter
ruptions mn the dosage for surgienl | dures or duving licating di en e
with a bleeding tendeney Thi correeted distnibution 1s shown i Table 43 It as
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TABLE 49
The p reentage distribution of the total period of treatment durmng effectne
dosage 1t the different PP ranges The high values during mas oulable
mterruptions in treatment have been deducted

PP ralue ringe () 0-9 10-19 20-29 30-39 40-49 50-69 7T0-
Corrected proportion of the to
tal period of treatment (%) 835 4618 2883 982 396 220 060

seen that with the techmque of dosage used m a non selected group of patients
the PP value was kept under 30 S5 for 83 42 < of the ttme and under 40 % for
93 24 5% of the time

It can be mentioned that m 25 patients i the treated group a total of 33
minor and major operations were carried out durng the observation time
“More details are shown m Table 50

TABLE 50
Operations durmg the treatment period

Tooth extraction and dental surgery

Incised abscess

Removal of nasal polyps

Cataract

Operation and later enucleation of an eve after mjury

Ingumal herma

Appendicectomy

Nephrectomy (hvpernephroma)

1rostate biopsy

Prostatectomy

Orchidectomy

Total
_—

—-
i}

[

X3
@

PP level m each individual patient

As stated earlier the stability of the effect of the dosage of dicoumarol can
sometimes vary sigmficantly from one case to the next It 1y therefore mterestin,
to mvestigate how the treatment has been carried out m each mdividual patmnétz
so that we can get an impression of the diffrence in the effect between the Jeast
and the most satisfactory cascs

Table 51 shows the distribution of patients by how largea
of treatment the PP level was less than 30 ;1 ¢ 299
that this desrable eflect was obtamed during the whole pe

portion of the penod
or less It 15 seen
tod of treatment 5
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4 cases for 90-100 ¢ of the period in 34 cases and for 80-100 S 1n 78 cases In
only 13 cases was this effect obtained during less than 70 % of the perrod of treat

ment In the third column m the same table one can see the distribution of the
patients after exclusion of the mtentionally high values which oceurred as 1
result of 1nterruption or reduction of the dose because of an operation or a com

plicating disease wath a bleedmg tendency These corrected figures thus give an
impresston of the PP level when the dosages were effective and show that the
desired antithrombotic PP level (less than 30 %) was obtaned dunng the whole
period m 6 cases for 90-100 % of the period in 39 cases and for 80-100 56 in
84 cases

TABLE 351

Distnbution of patients by how large a part of the persod of treatment (in per

cent) the PP level was less than 30 % The column at the right shows the distn

bution when the dosages were effective re when mtentionally high PP values as

a result of mterrupted or reduced dosage durmng operations or complicating
diseases with a bleeding tendency were disregarded

Numbe_of cases ¢

D¢ entof tlme
with Pl level less Numbe rected for inte rup
than 30 / feases tlons In treatment
100 4 6
90-99 30 33
80-89 44 45
70-79 28 22
60-69 9 9
50-59 3 3
40-49 1 1
Total number of cases 119 119

Table 52 shows the distribution of the patients by how large a percentage of the
period of treatment the PP level was less than 40 o 1 ¢ 39 S5 or less It 15 seen
that this effect was obtamed for the whole period m 15 cases for 90-100 o
1n 81 cases and for 80-100 ¢ 1n 112 cases The corresponding corrected figures
are 20 88 and 112 cases respectively

W aaler (1956) investigated the mtenstty of the Jong term treatment with anti
coagulants (d 1 and phens lind. ) 1n 275 patients with anging pec
toris in Ovren s matenal He found that in 83 of these patients the treatment was
“good 1¢ 69 or over of the secorded PP values were 30 <% or less 1n 152 the
treatment was mediocre 1e 39 % or over but under 69 5% of the PP values
were 30 “c or less and m 40 patients the treatment was poor te under 39 ¢
of the PP yvalucs were 30 % or less
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TABLE 52
Distnibution of patients by how large a part of the pertod of treatment (n per
cent) the PP level was less than 40 % The column at the nght shows the distn
bution when the dosages were effective 1e when ntentionally high PP 1alues as
a result of mterrupted or reduced dosages during operations or complicating
diseases with 2 bleeding tendency were disregarded

Pe_ centof t me N\ mbe f ase cor
w thPP1 velle s Numbe rect ¢ f rinterrup-
th n 40 of ae tionsint e tment
100 15 20
90-99 66 68
80-89 31 2
70-78 6 6
60-69 1 1
- Total number of cases 119 119

Tt follows that the treatment in the present group of patients has been much
more imntensive as approumatelv 106 of the 119 cases apparently belong ta
Waaler s category of good treatment and none to his group of poor treat
ment (See Table 51)

Anticoagulant therapy 1n the control group

As previously mentioned this investigation did not include the question of the
effect of anticoagulant therapy in the acute phase of myocardial infarction
Therefore according to plan the patients 1 the control group would not be
deprived of such treatment if they developed signs of a new acute myocardial
mfarct (recurrent nfarct) They would then agan be given anticoagulants during
the acute phase 1¢e the first weeks after the attack

It was desirable that anticoagulant therapy should as far as possible onls be
given to cases where the diagnos:s of 2 new mfarct was considered to be certan
In practice it was difficult to attam thns ideal If 2 pattent 1s admitted for an
attack of praecordial pain 1t will often be a few days before one can venfy the
diagnosis Treatment was therefore started m some cases who on further obser
vation came under the heading angina pectorss or acute coronary nsuffic
ency In such cases however treatment was stopped after a week or two as
soon as the diagnosis became clear

Anticoagulant therapy m the control group was 1 all cases only given as
short term therapy while 1 hospital Out patrent long term treatment was not
started mn any of the patients

Tn all such short term treatment was given to 28 patients 1n the con,

rol
for o total of 36 short periods The total penod of treatment was 797 group

days and
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the mdividual periods vared between 1 day md 52 days the average being about

22 davs
The following were the indications for short term therapy 1n the 36 perods of

trentment

Definite recurrcnt infarct 26 cases
Wrongly diagnosed acute infarct 1 -
Angina peetonis acute coronary msufficrency 7 -
Pulmonary embolism 1 -
Acute thrombophlebitis 1 -

Total 36 cases

It 1s shown that a climieal thromboembolie condition was the mdication for
treatment 1n 28 of the periods of treatment In 1 case anticoagulants were given
to a1 patient who shortly after he had been treated m one department for wn
acute mfarct was admitted to another department for dysproea and symptoms
of & hitis The electr d tphic findings which had appeared with the
infaret he had just had were considered to be due to 2 new wfarct

Onlsy for 7 periods m 6 patients was anticoagulnt therapy given for angmnn
pectoris or coronary msuffictency where the dirgnosis of recurrent infarction
could not be verified The total period of treatment 1 these cases was 103 days
the average bemng barely 15 dayvs Heparm was given imthially 1n 2 of these periods
for 1 and 2 days respeetinely

Secn 1 relation to the total period of observation m this myestigation the
peniods of prophylactic treatment almost disappear and there will be no notice
able error if they are disregarded when comparing the meidence of recurrent
infarction 1n the treated and control groups

On the other hand it must be assumed that short term treatment of recurrent
infarcts i the control group has reduced the mortahty and mneidence of thrombo
umbelic complications in relation to the nfarcts However this 1s correct and
desirable as it 1s the prophslactic effect of long term and not of short term treat
ment that 1y to be investigated

Summary and conclusion

In thss chapter an account has been given of the intcnsity of the anticoagulant
therapn tn the treated group as judged by the PI valucs recorded dunng the
observatton time This has haan done beeuse the author beheves that it as very
important as 1 baus for assessing the prophilactic effcet of such treatment
Information about the intcnsity of the treatment is onlv exceptionally gren n
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previous publications The available information gives reason to believe that one
could not expect a better and more stable effect in out patient treatment with
dicoumarol of a non selected group of patients than that shown here In other
words the antithrombotie effect of dicoumarol 1s considered to hase been used
to the full and 1ts possible prophylactic effect could probablv not be mereased

Finally an account 15 given of the use of anticoagulants m the control group
which was chiefly confined to short term treatment of recurrent nfarcts durng
the observation period
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the mdividual periods varred between 1 dav and 52 days the average bemg about

22 dnvs
The following werc the mdications for short term theraps m the 36 penods of

treatment

Definite recurrent infarct 26 cses
Virongls diagnosed ncute infarct 1 -
Angma pectons acute coronary insufficiency 7 -
Pulmonary embolsm 1 -
Acute thrombophlebitis 1 -

Total 36 cases

It 15 shown that 1 climeal thromboembohe condition was the mdication for
treatment 1n 28 of the periods of treatment In 1 cese anticoagulants were gnen
to 2 patient who shortls after he had been treated m one department for tn
acute wnfaret was admutted to another department for dispnoea and symptoms
of bronchitis The electrocardiographic findings which had appeared with the
mlarct he had just had were considered to be due to 1 new mfarct

Only for 7 periods m 6 patients was anticoagulant therapy given for angina
pectons or coronary wmsufficiency where the diagnosis of recurrent mfaretian
could not be venfied The total period of treatment 1n these cases was 103 davs
the average being barely 15 dayvs Iepanin was given mnitaall 1n 2 of these periods
for 1 and 2 days respectively

S en 1n relition to the total period of obseriation m this muvestigation the
periods of prophsylactic treatment almost disappear and there will be no notice
able error 1f thev are disregarded when companng the meidence of recurrent
mfarction in the treated and control groups

On the other hand 1t must be assumed tht short term treatment of recurrent
mfarcts in the control group has reduced the mortality and madence of thrombo
embolic complications 1n relation to the mfarcts However this 1s correct and
desirable as 1t 15 the prophilactic effect of long term and not of short term treat
ment that ts to bo investigated

Summary and conclusion

In thus chaptor an account has bern gnven of the mtensits of the anticoaguiant
therapy 1n the treated group as judged by the PP values recorded during the
ob ervation time Thi has heen done beeause the author behieses that it 1s vers
umportant as 1 bass for asscssmg the prophyviactic effcct of such treatment
Informition about the ntensity of the treatment 1s onls exeeptionalh gen m
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‘The clinical diagnosis of recurrent infarction

The same diagnostic criteria were used for the diagnosis of new mfarctions
during the observation period as those used in the diagnosis of the origmal nfarct
(see pp 48-48)

The electrocardiographic findings after recurrent infarction are not alwavs so
typical and conclusive as after the first mfarct However infarcts m a completels
new area will usually be as easy to recogmse as the ongmal infarct But new
mfarcts 1 the area previously infarcted which represent an extension of the
earlier mnfarct are sometrmes difficult to venfy electrocardiographically A pre-
vious mfarct mav have caused such deformation of the electrocardiogram that
possible new alterations will not be recogmised This 1s the case for example with
2 peraisting left bundle branch bloch electrocardiogram

It 15 of importance that the d of lication during the
obsersation period could not always be done with the help of the full diagnostic
apparatus Certamly patients with serious complications were almost without
exception readmtted to hospital There were however some patients who died
suddenly or n the short interval before adnussion In some of these cases the
diagnosts was confirmed at post mortem

Tt 15 clear that there was not an equal chance of establishmg the diagnosis in all
cases The details of the criterta for diagnosis of recurrent nfarction will now be
mentioned The general Ines followed will be given first and then the distuibution
of the recurrent infarcts between the different grades of diagnostic certanty

(I Defimte recurrent infarcts mncluded cases with obvious typreal elmical and
clectrocardiographte findings and were i agreement with the eriterra on page 49

(II) Very probable recurrent infarcts wncluded

(1) Cases admitted to hospital for long standing severe pain typical m charac
ter and localisation who showed typical objective elinieal and laboratory findings
but where there were few or atypical electrocardiographic changes or where the
changes were difficult to Judge on account of previous changes

(2) Cases who died at home or elsewhere outside hosprtal after 4 typical attack
of pam as deseribed under 1 These cases were only meluded m this group if
direct mformation could be obtamed either from those present during the attach,
and death or possibly from a doctor present indicating that the cause of death
was a new mfarct In collecting these data a very thorough case history was taken
to exclude cardiac deaths for other reasons especially heart farlure Cases of
sudden death were only mcluded as recusrent mfarcts if definite signs of a fresh
infarct were found at post mortem These cases together with all the cases
mentioned above where the diagnosis was venfied at autopsy were reckoned as
defimite infarcts—group T

(III) Probable recurrent infarcts included cases with long standing possibh
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sepeated typreal attacks of pam where objectiv e climeal and electroenrdio,raphic
signs were present but not completely convinang

Cases of 1cute coronary msufficiency possible with corresponding electrocar
ographic changes but without objective chimreal signs of infarct were not
meluded m this group (see next page)

Table 53 shows the number and distribution of recurrent mfarcts during the
abseryation period for the whole of section B grouped 2ccording to the certunts
of the dingnosis It 1s shown that n 60 patients 1 total of 73 recurrences were
observed 26 1n the treated group and 47 m the control group

Before looking at these figures more closcly 1 discussion of the dignosis of
these 73 cases of recurrence 1s 1 place It was briefly as follows

In the 26 cases of rccurrence in the treated group the diagnosis was made
during admsstons to Ullev 1l Hosprtal 1 22 cases at the out patient chme on
clinrcal and electrocardiographie exammnation by the author m 2 cases and after
death at home n 2 cases In onc of these last tnwo cases the author exammed the
prtient <t home about one hour before and agamn shortly after death In the
other cuse the wuthor was called shortly after the patient got his fatal attack
and arrived immediately after death

TABLE 53
The number of cascs with chmieally and/or pathologically diagnosed recurrent
mfarction the number of deaths amongst these cases and the number of recur
rences obseryed in the treated and control groups graded ccording
to diagnostic certainty

Tre ¢ 4g oup (119 cases) Control g ovp (11858 31
Cr leof liag No'c ses No cases
cert’ Ity with o No ob with No No obs
recurr  deaths  pecdr  reur deth  reur
Definite recurrent mfarc
tion (Grade I) 14 6 17 29 16 35
Vert probable recurrent
mfarction (Grade IT) 5 3 6 6 5 8
I robable recurrent infare
tron (Grade II1) 3 0 3 3 0 4
All grades T 9 T @ n; Iy

Of the 47 cases of rceurrence in the control group the dingnoss was made
dunng admissions to Ulleval Hosprtal in 36 ¢ases during admissions to other
medieal departments m Osto Cits Hospatals 1n 4 cases by the author at the out
patint clime on the chineal and electrocardiographic findings 1 2 cascs and on
the basis of personally collected information in cases of death outside the hospital
m 5 cises In one of these st cases the dingnosis was confirmed at autopss
Autopsy was al o earried out on all eases of death in the hospatal
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In additron to the cases of recurrent infarction mentioned above attacks of
retrosternal pamn 1 which the diagnosis of myocardinl infarction was suspected
were observed during the observation period 1n a number of cases As thorough
chrueal and electrocardiographic exammation mn these cases did not disclose
objective signs of acute infarction they were diagnosed as acute coromary
msufficiency or angma pectorss In the treated group 17 such attacks were
observed 1n 11 patients and 1n the control group 29 attacks 1n 23 patients —In 13
of the 17 cases mn the treated group and n 23 of the 29 cases mn the control group
the patients were thoroughly evammed during admssions to hospital in connec
tion with the attach In the remumng 4 cases n the treated and 6 cases 1n the
control group chnical and electrocardiographic examinations were carrsed out by
the author 1n the out patient chime Further statistical analysis of these attacks of
suspected recurrent infaretion will not be carrred out It should be pomted out
however that such attacks were almost twice as frequent m the control group
as in the treated group The ratto between the treated and control group 1s thus
roughlv speakmg nearly the same for the mcidence of these attacks as for the
attacks of diagnosed recurrent infarction

Trom the above mentroned data 1t 15 clear that there was a very good chanee
of making a substantiated diagnosis of recurrent mfarction m ths nvestigrtion
Yor this reason and because of the relatively strict enteria for the dragnosis even
m grade IIT of diagnostic certamty 1t 15 belteved that there 1s a good foundation
for the diagnosts m all these cases Thus there will be no source of error if the
companson and statistical analysis of the results are based on the total number
of patients with recurrence (or the total number of recurrenccs) without conside
ring the gride of diagnostic certaanty It 15 of advantage to avoid division of the
alreadv small groups mto even smaller sub groups and 1t 1s probable that the
results using larger groups are more correct and dependable

Table 53 shows that 1n all 80 patients had a recurrence during the obseryation
period Of the 119 patients 1n the treated group 22 had a Tecurrence (185 ;)
while for the 118 patients my the control group there were 38 recurrences (32 %)

Of the 60 patients who had a recurrent infarct there were 11 who had more
than one recurrence In the treated group there were 4 defimte Tecurrences i
one patient and 2 recurrences in another The first patient had had 4 nfarcts
picviously including the one which meluded her in the nvestigation In the
cantrol group there were 9 patients who each had 2 recurrences in the observation
peod As the table shows there was a total of 73 recurrences 26 1 the treateq
~roup 9 of which were fatal and 47 1n the control gronp 21 of which

It 1 clear from thes= figures that both the incidence of recurrence
mort ity from recusrence are considerably higher in the control thy,
treated group Roughly 1t can be said that the number of Patients
rceurrence and the meidence of recurrence in the treated group 1, 3
ihe control group and that the mortality from recurrence the trea

ere fata]
and the
11 the
who had »
of that i
ted 15 halp
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wpeated typreal attacks of pam w here objective clinteal and clectrocardiographie
signs were present but not completels convineing

Cases of acute coronary isuffictency possible with corresponding electrocar
dio raphic changes but without objectine chmeal signs of infaret were not
included n this group (sce next page)

Table 53 shows the number and distmbution of rccurrent infarets dunng the
obscrvation period for the whole of section B grouped aceording to the certamty
of the diagnosts It s shown that 1n 60 patients a total of 73 recurrences were
observed 26 1 the treated group and 47 i the control group

Before looking at these figures more closchy 2 discussion of the diagnosts of
these 73 cases of recurrence 1 1n place It was briefls as follows

In the 26 cases of recurrence m the treated group the diagnosis was made
during admussions to Ullesal Hospital in 22 cases «t the out pattent clhimic on
clmical and clectrocardiographic examination by the author in 2 cases and after
death at home 1n 2 cases In one of these last two cases the author examined the
patient 2t home about one hour before and agamn shortly after death In the
other case the author was called shortly after the patient got his fatal attack
and arrns ed immediatels after death

TABLF 53
The number of cases with clmieally and/or pathologically diagnosed recurrent
mfiretion the number of deaths amongst these cases and the number of recur
rences obsers cd n the treated and control groups graded according
to dirgnostic certainty

Crestedg 1p (119 cases) Cantral § aug (118 cases]
G 1 ofdl g o es ca es
cert inty wlth o N\ ob with o o obs
- _ ot deth reeur  recure  leths  reur
Defimite recurrent infare
tion (Grade I 14 6 17 29 16 35
Vun probable recurrent
infarction (Grade I) 5 3 6 6 5 8
Probable recurrent infare
tion (Grade III) 3 0 3 3 0 4
All grades ” 22 9 26 38 21 47

Of the 47 cases of rcurrence 1 the control group the diagnosis was maide
dunng 2dmissions to Ulleval Hospital i 36 cases during admissions to other
medhieal departments in O lo City Hospitals in 4 cases by the author at the out
patient chinie on the chimeal and electrocardiographic findings 1 2 cases and on
the basis of personally collected information 1n cases of death outside the hospital
m 5 cases In one of these last cases the dingnosis was confirmed at autopss
Autopsy was al o carricd out on all cases of death i the hospital



125

the sexes separately in the statistical analysis of the incidence of recurrence The
relatively small numbers also make 1t undesirable to subdivide the groups too
much for analysis
TABLE 55
Relationship between force of recurrence and sex

T tldurat n F
s Tecurren e

o Av ge ep ue No e
a (years) torisk (ye ) w threcu fmillefyes
Treated group
Men 88 576 305 16 52
Yomen 31 633 93 6 65
Control group
Mcn 93 585 243 29 119
Women 25 620 8 9 115

Relationship between recurrent infarction and age

Table 56 shows the number of patients with recurrences and the total number
of recurrences observed in the treated and control groups i relation to the age
on admission for the first recorded acute mnfarct It 1s seen that m section B
there were 113 patients of 60 years and over Of these 37 had recurrences and 19
died There were 124 patients under 60 years of whom 23 had recurrences and
11 died These figures seem to mdicate that the danger both of recurrence and of
de1th 15 greater in the higher age groups As has been shown previously when the
prognosts was discussed and as would moreover be expected the age 1s related
to both the meidence of recurrence and the mortality This 15 also seen clearly
1f we examine the treated and control groups separately

TABLL 56
Relationship between recurrent infarction and age of patient on admission

T tdg wp Cnt 1g up

"f?“ i N case with e u v P N oo withs e ‘onr.
30-39 1 0 0 4 0 0
40-49 16 0 0 14 3 3
50-59 44 8 (3) 8 45 12 (6 18
60-69 47 12(6) 16 36 14 (9 5
70-75 1 2 2 19 9 (4) n
AN nges 119 229 2 118 way @

The figures 1 brachets refer to the number of deaths
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In the trerted group there were 58 patients of 60 vears and over of whom 14
had recurrences and 6 died and there were 61 patients under 60 vears of whom
8 had recurrences and 3 died In the control group there were 55 patients of
60 vears and oyver of whom 23 had recurrences and 13 died and 63 patients under
60 of whom 15 had rccurrenecs and 8 died The age factor 15 thereforc important
both m the treated and control groups

Table 56 1lso shows the total number of recurrencees obsersed m the diffcrent
age groups

Table 57 gries 2 general preture of the number of patients with recurkonecs
and the number of deaths m relation to both age and scx It needs no further
cxplanation

It follows from the above that age m this investi,ation as in others 1s 2 factor
of grcat prognostic significance It 1s therefore obvious that this must be taken
mto consideration 1n the further analysis and evaluation of the rosults

TABLF 57
Relationship between recurrent nfarction and the sex and 1gc of patient

Cont ol gr wp

Tr tedgr up
Men Won en Men W ome
AR_group o o N o
(5 ars) e wthree T mse withcu_ s _WHhrow e withe ur
30-39 1 0 0 0 4 0 1) 1]
40-49 15 0 1 0 14 3(2) 0 0

50-59 3 5@ 7T 3() 3B 9 12 3@
60-69 27 105 20 2() 29 (N 7 3
70-75 g 1 31 13 63 6 3

Allages 88 16 () 31 6(2 93 20(18 25 95

The figur 5 1n b ackets refer to the number of deaths

Statistical examunation of the incidence of recurrent infarction

A statistical companison of the ineidence of recurrent nfarction m the trcated
and control groups will now be made Iirst it must be made clear that this
comparison only cosers the first recurrence observed in each patient As men
tioned praviousiy some patints both in the treated and control group had more
than one reeurrence durmg the ob ervation pertod 1t 1s obvious though that the
meidence of the ¢ secondam  recurrences should not be meluded with the me
dence of the first recurrence without morc ado Once 1 paticnt has had onc recur
rence there 15 4 worsemng of the prognow  and the correct thing to do then 1s to
make a s parate companr on of these patients Howcver the figurcs for  <ccond
arv and subsequent recurrences m this investigation are so small that thes
cannot be qudiad  tatr ticalls
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The statistical analysis of the comparabibts of the tno groups gase a b
factory result (see chapter VI) During the subsequent analyais it can thert
fore be assumed that the 119 patients in the treated group were chosen by devvng
lots among the 237 prtients m section B

Each patrent 1s followed from the bigimning of the ob ervation period either
to death or to the end of the observation period

Twhen msestigating the recurrences three eauses of w ithdranal are rechonad
with

Cause of withdraual I Recurrent mfarction After the patient his had lus
first recurrence he 15 withdrawn from this statistical ealeulation

Cause of withdraual II Death with eruse other than mfarction

Cause of withdrawal 111 End of obsers ation time

The duration of expostre to nish for a patient 1s cileulited from the time he
1s taken under observation until he 15 withdrawn  The most this period could
be was 72 months It has been subdivided mto mterval both short (see Tables
58-61) and longer (0-12 months 12-30 months 30 months—) The durttion of
expostre to nsk for a patient m wn mterv al1s the proportion of his total dur:tion
of exposure to rish which falls 1 the mterval Tor each mnterval the sum of the
durations of exposure to misk for the patients is caleulated

Let the probabilits that a patient present at time t will be withdrawn hefore
the time t - dt be /dt (wherc dt 1s small) 415 then the force of withdraual for
the appropriate cause (force of recurrence or force of mortality) The conception
force of recurrence (force of mortality) 1s the probabilits per umt of time at o
defimte pont of time m the observation pemod that a recurrent nfarct (death)
will ocenr Rechoming approximately the size of the force of recurrence 1s assum
ed constant n any mterval of time under consideration The force ean therefore
be calculated approximately by dividing the number of eases who are withdriwn
for 2 grven cause 1n an interval by the total duration of exposure to nsk n that
nterval

As the patients age 1s important for the inerdence of rccurrence both the
treated and control groups have been subdivided mto two groups according to age
on admission with the recorded acute mnfaret Sicty vears old was taken as the
dividing ine There were thus 4 groups to consider (A further subdivision snto
age groups was considered madvs able on account of the mited number of
patients )

Tables 58-61 grve a gencral picture of the oceurrence of reeurrent mfaretion 1
the groups Each table shows the chronological scquence of the various groups
of patients as 1t would hve been of il the patients had comc under observation
simultaneonsls and were withdrawn for the three eauscs having been exposed to
sk for the actual intervals present m each case The sceond column shows how
the group of patints became depleted s the obscrvation pennd progressed Taely
figure represents the number of paticnts present nt the boginning of the different

o
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TABLE 58

Recurrent infarction in patients under 60 vears old

Treated group

otal dura o withd awn AY sge st
Lengihot X preseat Tonsier for other causes tmeofor Forceof
interval at torlsk o recurr Endobs  thosestill recurrence
et i (yea's) inintenal  Death pe lod present /centyear
0-1 61 501 1 0 0 525 200
-3 60 1000 0 0 0 525 00
3-6 60 1500 0 0 0 525 00
6-12 60 29 66 0 1 0 525 00
12-18 59 2865 3 0 0 524 105
18-24 56 2737 2 2 0 522 74
24-3) 52 2573 1 0 0 521 39
30-36 51 2540 1 0 2 520 39
36-42 48 3094 0 0 4 518 00
4248 44 1823 0 [ 18 515 00
48-54 26 873 0 0 13 529 00
54-60 13 426 0 0 8 538 00
60-66 5 135 0 0 4 542 00
66-72 1 000 0 0 1 550 00
TABLE 59
Recurrent mfarction in patients under 60 years old
Control group
Lot g p st SonbE2T PO TR s
S SR RN Nl v oy el e
0-1 63 505 3 2 0 520 594
1-3 58 939 2 0 0 519 213
3-6 56 1371 1 1 0 518 73
6-12 54 2581 3 1 0 518 12
12-18 50 2500 [ [ 0 516 00
18-24 50 2466 1 1 0 516 41
24-30 48 2301 2 2 0 514 87
30-36 44 2060 1 0 4 510 49
3642 39 1540 1 1 13 514 65
4248 24 1036 0 0 7 502 00
48-54 17 590 1 0 8 504 169
54-60 8 319 0 1 2 519 00
6066 5 062 0 0 5 510 00
66-72 0 000 0 0 0 00




129

TABLE 60
Recurrent infarction n patients 60 vears old and over
Treated group

tat d No w thdrawn ag t
Lengthaf  No pr sent Ton P p 1 otherc ue e § 1 Fo ce of
intcrval  atbeg of  to Isk' o recu Endobs  thase W oo remee

int {y¢ ) ininte val  Death P iod pesent [ ntiye
0-1 58 461 3 1 0 659 651
1-3 54 874 3 0 0 661 343
3-6 51 1275 0 0 0 660 0o
6-12 51 2522 1 1 0 660 40
12-18 49 2394 3 0 0 660 130
18-24 46 2276 0 1 ] 660 00
24-30 45 2203 0 1 ] 660 00
30-36 44 1950 1 3 5 661 51
36-42 35 1467 ¢ 0 9 668 090
42-48 26 1157 3 0 5 673 253
48-54 18 664 0 1 8 676 00
54-60 9 337 0 0 5 676 00
60-66 4 049 [ 0 4 665 00
66-72 0 000 0 0 0 00
—_ _—
TABLE 61

Recurrent mfarction in patients 60 vears old and over
Control group

L ng«h T \la 2, t 3;0:,‘ ?u P I)‘ o‘r‘xmd av'es ?‘r’x It r“ Fo eof

S VRO S5 Ve pow SR WM e i
0-1 55 432 5 1 1] 674 1157
1-3 49 801 2 0 0 674 250
3~ 6 47 1128 4 0 0 673 355
6-12 43 2074 2 2 4 675 96
12-18 39 1832 2 1 1] 676 109
18-24 36 1693 2 1 0 675 118
24-30 33 16 04 1 0 0 674 62
30-36 32 1537 0 0 4 673 00
36-42 28 1135 2 3 [ 667 176
4248 17 735 3 [\ 2 669 408
48-54 12 464 0 0 5 669 00
54-60 7 231 0 ] 4 653 0o
60-66 3 082 [ 0 2 663 00
66-72 1 009 0 ] 1 680 00

!
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mtervals Column 3 shows the total duration of exposure to nisk m the mterval
Columns 4-6 show the number of patients withdrawn for the three causes
The second to last column shows the aserge age on admisston with the recorded
acute mfarct for those still present at the beginming of each interval

Each group was very heterogenous as regards age and there mught therefore
be a certain danger that the age composition would alter as the observation
penod progressed (e g 1t was predominately the oldest who were withdrawn) In
this way the forces of recurrence would not be comparable towards the end of the
period But as shown m the second to last column there 1 nothing to mdicate
that this has taken place

The last column shows the average force of recurrence m the various mtervals
Here one should naturally not put too much weight on the individual figures
as they are based on very few observations (see column 4) Looking at the figures
as 1 whole they show m spite of large chance vanations a certamn trend in the
ohservation pertiod which can also be seen graphically i Figs 1 and 2 This trend
15 also apparent m the summary shown m Tables 62 and 63 and Figs & and 4

TABLE 6°
Recurrent mfarction mn patients under 60 years old
h Tot ldu t m Tretds P e ¢ Total du ation Cont ol g oup
e
it R N ecu ren P No o0t
(y ars) rour feentyy (yea ) e a Jeenyy ¥

0-12 597 1 2 540 9 17
12-30 818 6 7 727 3 4
30- 889 1 1 561 3 5

-
TABLE 63
Recurrent infarction in patients 60 vears old and over

Length of T({ldu t l'lTr tder P s ¢ Tlldullnncon‘nlgoup

ength of ofexp ue o ce fxpsue Fo ceof

N ce o

N recurr  {entiyen frea elr feleme

0-12 513 7 14 43 13 29
12-30 687 3 4 513 5 10
30— 562 4 7 419 5 12
The foree of recurrence in the control group seems to be largest mitrally (prob

ably for the first 6 months) In the treated group this tutial "egcess of recur
rences 15 not present in patients under 60 years old However 1 patients 60
and over ths effect of the treatment cannot be seen so clearly After 12 months
there 13 1o statistical difference between the forees of rccurrence in the treated
and contro] groups
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‘Testing statistical sigmificance

The difference m the forces of recurrence m the two groups m the first 12
months 15 tested by calculating z =2 times the loganthm of the likelihood
ratio and using Walks rule (1938) for the sampling distribution of this yanable
Large v1lues of z indicate a systematic difference

Tor the force of recurrence m the groups under 60 years old z =815 The
probability of getting a4 larger value by chance 18 p=04c In the groups
60 vcars and over z =28 and there 1s a p = 9 $¢ probability for n larger van2
tion by chiance Using 5 ¢ level there 1s thus ¢ sigmificant difference betwcen forees
of recurrence tn the first 12 months for patients under 60 Tiwclve months has
been chosen arbitranily 1he figures show that 1t 1s probable that the tendeney 15
miost felt m the first half of this pured

Relationship between incidence of recurrent 1nfarction
and other factors of cardiological sigmficance
Before fins hing, the discus 10n of the meidence of recurrent mfarction 1t s of
interest to try to form an 1dea of whether or not the foree of recurrence 15 related
to factors of cardiological sigmficance other thin age At the same time 2 rough
as ¢ssment of the prophilactic significance of nanticoagulant therapy in different
tategaries of patients will be made
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Tt 15 1mpossible to apply wccurate statistrcal methods to this subject on account
of the limited number of patients mvolved However the figures will be able to
give an approximate impression evaluated agamst the background of the results
of the detuled statistical calculations and the level of statistical significince
ust mentioned

For patients m both treated and control groups the relationship will be
myestigated between the meidence of recurrence and the existence of the follow
mg conditions angina pectons or mfaret(s) before the observed mfarct hyper
tension cardiac cnlargement (assessed radiologically) at the beginning of the
observation period and finally body weight

In order to 2vord the groups bemg too small with increased danger of chanee
vanation the simultaneous division into above and below 60 years has been
omited when plauing the patients in the different categories On the other hand
the average age for each mdrvidual group has been calculated so that the mfluence
of selection as measured by age can be assessed

Previous angina pectoris

The number of patients suffering from angina pectons before admrssion for the
mvestigated snfarction has been mentioned previously (see page 64) Table 64
shows the force of recurrence and the average age m these patients m relation
to thos who had not previouslv had angma pectorss—both n the treated and
control groups It 1s clear that the force of recurrence mn these two cat of
patients 1§ about the same 1n the two groups With due consideration for the
possible influence of chance the figures seem perhaps to indicate that anticoagu
Iant therapy does not ifford better protection to one categor) than to the other

TABLF 64
Relationship between foree of recurrence and previous angma pectons

Tttdu ton

of P ue o g s Fo ceof
& s et T e

Treated group

Angina pectoris 57 594 194 10 (3) 52

No angma pectoris 62 586 204 12 (5) 59

Control group

Angma pectors 66 596 181 24 (12) 133

\o ngina peetons 52 587 139 49 101

The figures m Frachets refe ta the number of patient who ded as 4 resul
it
recurcent  f et of ther gy
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Previous infarction

Table 65 shows the force of recurrence and the average age of patients who had
had one or more nfarcts before the mvestigated infaret 1n comparnson with those
who had not—Dboth in the treated and control groups (see also p 64) The number
of patients who had had previous mnfarcts 1s small in both groups wnd it 1s there
fore 1ery probable that chance has influenced the figures They do however seem
to indicate that the force of recurrence 1s larger in patients who had had 4 prev:
ous infarct 1n both treated and control groups and anticoagulant therapy does not
scem to have protccted these patients much Thus in this respect the present
mvestigation differs from that of Suzman Rus/in and Goldberg (1955) who found
that long term therapy 1s specially mdicated m patients who have had several
previous mfarcts

TABLE 65
Relationship between force of recurrence and previous mfarction

Total iuration

of exposure Mo aes Force of
o Ay age to rish w th recu
o _cases  (ears)  Gears)  ecurence  /milleyen
Treated group
Previous infarct 16 593 40 8 (4) 200
No previous mfarct 103 59 358 14 (4 39
Control group
Previous infarct 1 569 27 7 (4) 259
No previous mfarct 107 594 293 31 (12) 106

The fieures m brackets refer to the number of patients who ded as a result of ther frst
recutrent infarct

Blood pressure

As mentioned carlier (see pp 99-102) the blood pressurc was recorded
regularls at the chmeal cardiologieal follow up clinies of the patients m both
groups For reasons mentioned m the same place the pressure was meastred
<lightly more frequently and regularly n the control than tn the treated group
Throughout the whole obsers ation period 1bout 1 180 measurcments were tahen
n the 118 patients in the control group and about 6§70 measurements i the 119
patients m the treated group Most of the measurements were made by the
mvestigator at the follow up clintes after the patients had sat quietly while the
case lustors was brought up to date usually for 15-30 mmutes and subscquently
lam on a flat couch for routinc examinatron If hypertension was found the
nreasurement was alwayvs made 2-3 times usualls with a few minutes intersal
Detween Some measurements were also made duning admissions to hospital 1n
the observation time
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s acute myocardial smfarctron 1s often accompanted by a fall in blood pressure
and not frequentlsy the blood pressure remarns low for sexeral weeks or months
groupmg of mfarction patients according to their blood pressure 1s espectally
difficult Such periods with lower blood pressure were recorded 1n mans of the
pattents m this study both after the first observed acute infarct and after possible
later mfarets 1n the observation period before 1t gradually rose to (°) previous
possibly high level In assessing the blood pressure levels the myestigator found
that the correct thing to do was to disregard the Iabile pertods 1n relation to the
acute infarct provided that the observation period was suffictently long and the
measurements frequent enough for this to be possible In some patients who died
early in the obsery ation period the assessment and grouping of the blood pressure
had to be done using measurements before the first observed acute infaret durmg
the course of the infarct and pos<ibly a few later measurements Bv using all the
available data there has been a good basis for the groupmg 1n nearly all cases

The patients have been divided 1nto 3 categones according to the general repre
sentative level of the blood pressure (1) Patients with normal blood pressure
This group includes patients it whom each time the blood pressure was measured
the diastolic pressure was never over 90 mm and the svstolic pressure never over
150 mm Hg (2) Patients not m erther group 1 or 3 (3) Patients with definite
diastolic hvpertenston This group mcluded patrents who each time the blood
pressure was measured had a diastolic pressure of 100 mm Hg or more ~Group 2
chrefly 1ncluded patients with systolic hypertension but alse some with labile
swinging blood pressure and a couple of cases who were difficult to classify on
account of scarcity of information

TABLE 66
Relationship betw een force of recurrence and blood pressure

-

T t tdorati o
of B u

s F  of
e 5B Be D commme R0
T cowmene  miltiya
Treated group
Normal BP 28 554 103 2 19
Svst hypertension 57 603 191 12 (3) 63
Diast hypertension 34 598 104 8 (4) e

-
Control group
Normal BP 2 583 70 73)

100
Syvst hypertension 57 598 150 17 (8) 113
Thast hjypertension 35 586 100 14 (5) 140

-
The figures m b achets refer to the number { pat ats who ded s o result of ther fror
recurre t wmfarct
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Table 66 shows the force of recurrence m patients m the treated and control
groups 1n relationship to the 3 categortes just mentioned The figures show 1 very
shght but systematic mncrease of the foree of recurrence with merease of blood
pressure which s true both for the treated and control groups However con
sidering the previously mentioned level of statistical sigmficance the differenee
1s very small and not much weight can be attached to it The diffcrence between
treated and untreated cases 1s largest 1n group 1 there the force of recurrence
in treated patients with normal blood pressure 1s very low about 15 of that
untreated cases It should however be noted that the ayerege age of these treated
patients with normal blood pressure 1s sigmficanthy lower than that in the control
group and this selection may tecount for the difference n the effect of the
treatment

Size of the heart

The size of the heart of patients m this invesbigation has been mentioned
previoushh (sec pp 84-86) It was meisured radiologically at the & of
the observation period This 1s discussed on page 86 where the imits taken for
normal possibly enlarged (border line) and defimitely enlarged hearts are given
The patients are thus divided mto 3 categorses according to the size of the
heart and a fourth small group where compartive date were lacking

Table 67 shows the force of recurrence for each of these categortes 1he figures
show that the force increases marhedly and svstematically with increasing
cardine volume both m the treated and contrel groups The individual groups
are small and the observed data so sparse that the difference probably does not
constitute statistical proof with the level of sigmificance used But the difference
15 so marhed and systematic 1n both groups that 1t seems reasonable to believe
that it 1s not purely 1 matter of chance

The effect of anticoagulant theripy seems to have no relationship to the size
of the heart Tor all the 3 categories of cardiac volume the force of recurrence 1s
roughly twice ns large in the control as n the treated group

The highest force of recurrence 1s found n the small group of patients where
rdiological data were lacking for grouping at the begmmning of the obseryation
period (Subsequentls collected data were not constdered comparable or of ans
use for this grouping ) One of the reasons for scareity of data was that some of
these patients were at that time <o weak after therr acute infarct that they were
spared the ordeal of the relativels exhausting radiological myvestigation (which
also included outdoor transport to another department) Some were unable to go
through with the mvestigation making 1t impossible to get pictures switable for
meastrement of eardiae volume In 3 out of 6 examined patients i the treated
group and 4 out of 5 11 the control group a later \ ray showed a sigmificantly
enlarged heart
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TABLE 6«
Relationship between recurrent infarction and size of the heart
estimated radiologieally

Tt Jdu aton
Texp ue N cass Force €
Ca diac ~ Av age t risk w1 rec ence
volume case G s Ge ) eur nee  /millely ¢

Treated group

Normal 81 580 293 10 (2) 34
Border lime 18 599 56 5 (1) 89
Enlarged 11 623 24 3 (3) 125
Not measured 9 627 25 4 (2) 160
Control group

Normal 74 579 229 19 (6) 83
Border line 20 619 49 7(2) 143
Enlarged 17 612 29 8 (6) 276
Not measured 7 609 13 4(2) 308

The figures m brackets refer to the numb ¢ of patients who d d as a result of ther firt
recurrent mfarct

Body weight

The prognosis after myocardial mfarction has often been related to obe 1ty and
1t has also been suggested that marked over weight mnvolves increased nsk of
thrombosis (see e g Wright Marple and Bech 1954 pp 235-238) In this study
thercfore the force of recurrence for patients m both treated and control groups
has been exammed 1 3 different weight categorres These categories were made
using Broca s formula for the height weight relationship as follows 0 0-§ 10—
(See pp 63-64)

Table 68 shows the grouping of the patients according to weight and the force
of recurrence mn each categors 1 both the treated and control groups The figures
give no idreation that there 1s any relation between force of recurrence and body
weight Among the patients who are more than 10 kg over weight the force of
recurrence m the treated group 1s relatively low whereas in the control group 1t
15 relatively lugh so that the difference between the treated and contro] patients
of this category 1s fauly great It can therefore be asked whether this might
mdicate that the prophylactic effect of anticoagulant therapy n obese patients
1» especrally good If we look at the figures again we see that there was onh ane
recurrence 1t obese patients m the treated group and the force of Tecurrence 1n
this category 1s also defimtely lower than that in the other treated groups On th,
whole there 15 therefore good reason to believe that this difference masy b .
matter of chance e
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TABLE 68
Relationship between ineidence of recurrent infarction and body weight

Total duration

Height ofexpasure o cases Force of
weight No A age to rish with recurrence
relation ces (3¢ r3) (ycars) recurrence  /milleyear

Treated group

-0 50 589 160 12 (6) 75
0-9 41 589 139 9 (2) 65
10— 28 609 99 1 10
Control group

-0 45 585 112 13 (7) 116
0-9 51 593 152 13 (6) 86
10- 22 605 56 12(3) 214

The figures m brackets refer to the number of patients vho del as a result of ther first
recurrent farct

Summary

In this chapter the new mfarcts dragnosed during the obseryvation period m the
treated and control groups are discussed The ersterta for the diagnosis the degree
of certunty of the diagnosis and the mncidenee of recurrenee m the two groups
and 1ts relation to sex and 2ge are mentioned

4 statistical nvestigation 1s also made of the force of recurrence 1¢ the prob
abilits per umt of time at a defimite point of time n the observation period that
4 recurrent infarct will occur It has been shown that using 5 Go level the force of
recurrence for patients under 60 years old s significantly hagher in the control
than n the treated group dunng the first 12 months of the observation penod
The diffirence between forees of recurrence in patients 60 vears and over n the
<ime peniod has the same trend but has no statistieal significance After 12 months
there 1» no defimte difference between the groups either aver or under 60

An cxplorators mvestigation has been made of the foree of recurrence after
srouping the patients accordng to ifferent factors which might be thought
smportant for the tendency to recurrence and 1n thrs wav the effect of treat
ment lias been illu trated from different points of view There scems to be
vidence that the force of recurrence 1s espeerally high in patients who have had
several provious infarcts and dicoumarol therapy docs not seam to hnve pro
tected these patients much It was also found that the force of recurrence
mertascs with increasing cardiac volume

\ more detuled diseussion of the observed data and their sigmficance in the
valuation of long tarm therapy will follow sn Chapter \VIIT



CHAPTER XI

Mortality during the observation period
Statistical analysts of the mortality

Vortality together with the imcidence of recurrence 1s the most mmportant
factor when trying to assess the effect of long term anticoagulant therapy 1n
patients who have survived an acute myocardial infarct These two phenomena
do not vary mdependently of each other As will be secn soon the occurrence of
a new infarct way the cause of death in many of the patients m this myestigation

However apart from mtercurrent diseases patients with coronary disease can
die as a result of manv other pathol 1 m the card Irr system
besides coronary occlusion Lxamples mclude heart failure cerebral vascular
aceidents (thromt bolic or h hagic) and generilised arteriosclerosts with
the possibility of secondary thrombosis m different organs These processes might
be directly or mdirectly affected by anticoagulant therapy An mnvestigation into
the mortality will therefore give the most comprehen 1ve and significant mdica
tion of the effect of treatment

In all there were 66 deaths m the 237 patients n section B 1e ~bout 28 [
Of these there were 24 deaths m the 119 patients in the treated group (12 approx
20 %) and 42 mn the 118 patients i the control group (1e approx 36 %)

The causes and circumstances of death in all these 66 patients were as follos

Treated group Of the 24 deaths mn the treated group 19 occurred m hospital
and 5 outside Of the 19 who died i hospital 15 died in one of the medical depart
ments mn Ulleval Hospital 1 died on the way to hospital and 2 died suddenly at
the author s follow up climic Autopsy was carned out 1n all these cases Finally
1 patient died 1n another hospital She had had 8 certam infarets of which 4 Were
1ecurrent infarcts durmg the observation ttme and she had been treated by the
wuthor over 1 long penod for imvahding chronic heart failure and anging pectors
Before death she had been diagnosed as heart failure cardiac cachewia and gene
ralised arteriosclerosis Autopsy was not carried out m this case

Of the 5 deaths outside hospital 3 occurred at home and 2 (sudden deaths)
clewhere Autopsy was carned out m one of the latter 2 cases Of the 3 case,
who died at home there w1s one case of sudden death where the author was gm.s
an eyact description by the patient s wife a few davs later In the 2 other f‘asgn
death occurred with typical symptoms of a new infarct One of these Patients :
examined by the author one hour before and agam shortly after death In tl::

j

£
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other case the author was summoned immediately the symptoms startcd and
arnved about half an hour later a few minutes after death had occurred

Control group Of the 42 deaths 1 the control group 23 occurred 1n ho pital
and 19 clsewhere

OFf the 23 who died 1 hospital 18 died in one of the medical departments at
Ullesal Hospital and one died on the was to hospital There were 4 cases who
died m medical departments of other Municipal Hospitals i Osle Autopsy was
performed 1n 22 of the 23 cases who died m hospital In ene case 1utopsy wrs not
permitted but this patient died of an acute mtercurrent disease (acute vellow
atrophy of the Iner)

Of the 19 who dicd outside hospital there were 12 who died 2t home and 7
els>where In 2 of the last cases the author was able to arrange an autopsy In all
the 19 cases of death outside hospital the author collected an accurate case
listory mcluding the circumstances of death from conversation with the nearest
relations or others present during the last illness and/or death In many cases
death was notified to the author by the relatises who often visited the hospital
for this purpose In some cases supplementary mformation was obtuned from «
doctor who had either treated the patient at home or been called for the Iast
1llness or death

It follows that in all cases of death n the observation time there was relatinely
o00d evidence on wlnch to diagnose the cause of death

The cause of death was venfied at post mortem in 43 of the 66 cases 19 out
of 24 cases in the treated group and 24 out of 42 cases in the control group More
detls about the patints who dicd will be given now and i Chapter \VIT

Causes of death

As already mentioncd 24 patients died m the treated group and 42 the
control group Onc gets the immedinte impression that the mortality 1n the
treated group 1s only 4/7 as large as i the control group or that long term
therapy has presented or postponed 3/7 of the deaths A detarkd investigation 1s
however needed 1n order to be able to assess these figures Before continung with
the statistical cvammation of the mortality m the treated and control groups
the causes of death will be mentioned and also the relationships between mor
tahty and sex and agc as these are of great intercst for the statistienl analysis

Table 69 giv es 1 general prcture of the difurent causes of death and the number
of deaths mn the treated and control groups The table shows that the cause of
death was pearly alwass cardiovascular1e 2310 the troated and 38 m the control
group Onlv 5 of the 66 patients died of an intercurrent discas~ 1 the treated
snd 4 n the control group

Recurrent infarction (curtain or very probable) was the causc of daath m
9 cases in the treated and 21 cas s i the control group Autopsy was earriad out
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TABLE 89
\umber of deaths during the obseriation period Causes of death

T ota TapaeeT  Cpmigee
Certaun recurr¢ nt mfarction 6 17
Probable recurrent infarction 3 4
Ruptured heart 1 0
Ttuptured ventrieular septum 0 1
Sudden death 5 9
Heart failure 2 4
Cerebral haemorrhage 4 1
Generalised ar! 1 with sec hication: 2 2
Intereurrent disease 1 4
Total number of deaths 24 42

1m 7 cisey 1n the treated and 17 i the control group In 3 of these cases in the
treated group and 2 1n the control group death occurred instantaneously or n a
few mmutes but post morfem showed signs of a new mfaret so thev were
classified as such and not as sudden death

Ruptured heart as a cause of death was venfied at autopsy 1 2 cases in the
treated group One of these patients presented with climecal signs of a severe
recurrent infarct with marked shock 9 days before death [his case was therefore
mcluded under recurrent nfarction i the table Pathologwcal signs of fresh
mfarct were rather difficult to assess because of marked deformity due to presious
snfarction with an ancurism Iike bulging of the wall of the ventricle and haemor
rhage wn the wall round the rupturc aperture All the same shght recent degenera
tive changes and a fresh coronary thrombosts were demonstrated In the other
cast death occurred mstantaneously 3 weeks after the heginning of the obscr
\ation period At autapsy neither recent signs of infarction nor fresh thrombotie
acclusion were demonstrated

Rupture of the tentricular septum was the cause of death in 1 patient 1 the
control group The diagnosis was made n hfe when the patient wa< admitted
shortly hefore death and was confirmed at autopss This case has } cen published
carlier { Bjer] elund and Gundersen 1951)

Sudden death was considered as the cause of death i 5 eascs i the treated
and 9 cases m the control group Autopsy was carried out 1n 4 of these cases
(3 treated and 1 control) but neither signs of a fresh infarct nor of fresh throm
botic coronary occlusion were demonstrated In addition to the 14 cases men
tioncd here there were 6 cases mntioned earlier where the true cause of death
wa shown at autopsy The type of death was thus sudden death 1 20 cases
alto.ether 9in the treated and 11 in the control group
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Chromie heart falure was the cause of death in 2 eases in the treated group
one of whom had 1 post mortem In addition heart fulure with persisting ocdoma
and pleural <flusion was a contributors causc of death i one case At post
mortem however a very enlarged heart was found with signs of 2 severe old
mfaret but also signs of fresh infarction In the control group heart failure was
the ctuse of death m 4 patients but nonc had autopsics Three of these patients
had been treated for 4 long time by the author for severe chromc heart fulure
by 2 salt restncted diet digitahs mercunial duerctics ¢t Two of them had
valvular as wdl as coronars disease (thewmatic mutral and vortie valvular
disease and aortic stenosis respectively) The fourth had had hypertenston and
mild signs of heart failure even before the acute infarct and had chromie heart
failure after discharge from hospital He died 10 months later

Cerebral haemorrhage was the cause of death in 5 cascs 4 m the treated and
1 m the control group The dingnosis was confirmed at autopsy wm all these cises
They will be mentioned later i Chapter N1IT

Generalised arteriosclerons with secondary complicitions was the cause of
death n 4 pitients 210 each group Post mortem was earned out 1n 1l of thesc
four cases

Both of the two pattents in the treated group had termmal cachexia cerebrl
symptoms (confusion apathy and somnolence) and chinieal »igns of uraemia At
autepsy 1n both cases severe diffuse arterosclerosis was found 1 the followin,
sites (1) ccrebral arterres—old areas of softenimg n the brain (2) sexere coronary
sclerosis and fibrosis of the my ocardium (old infarets) with enlarged herrt and m
one case ancurism of the heart (3) arterio and arteriolosclerosis 1 the hidnevs
and (4) diffuse sclgrosis of the aorta and large artenics In one of these cases scle
rosis with fresh thrombosis was also found mm the femoral arteries In this case
dicoumarol had been stopped in the 6-8 wechs before death because of dimimi hing
mental eaprcity and lach of cooperation

Of the two corresponding patients in the control group one had previously had
two recurrent infarcts dumng the ebsersation period He also got termunal
obliterating arteriosclerosts with acute secondars thrombosts in the femoral
artery and gangrene of a toe Shortly aftcrwards he had a cerebral throm
bosts with persisting henuparesis and marked reduction of mental eapaoits
The other patient had 9 months before death a severe ecrebral vaseular acerdent
with persisting total paralvsis of the Icft side and he died with stgns of broncho
pneumonin and pulmonary oedema At autopsy m both these patients severc
artenosclcross and a very large arer of softeming m the bram were found
Farther athcroma and old occlustons m the coronary artertes with diffuse fibrosis

(old mfarcts) n the myocardinm were peesent In the first case the followmg were
also found a pedunculited thrombus attached to the wall of the lcft yentrcle
near the apox artenoselerosis and oceluding th 1 n the left e
arters and thrombosis i the nght renal arters but without complete ocelusion
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This patient had anticorgulant therapy during the acute phase of the two
recurrent infarcts mn the observation period and also when he had 1 thurd
suspected but not verified mfarct He did not get it with the termmal thrombotic
complications as his condition was then considered mtractable

In econcluding the discussion of the cardiovascular causes of death 1t will be
mentoned that of the 23 deaths in the treated group 4 patients had had one
recurrent mfarct and 1 had had four recurrences earlier m the obsery ation pertod
Of the 38 deaths 1n the control group there were 8 patients who had had one
recurrent mfarct and 1 who had had two previous recurrent mfarets

Intercurrent discase was the cause of death 1 1 pahent m the treated gronp
who dicd of a cercbral tumor (ghoblastoma multiforme) and 4 patients in the
control group who died of acute vellow atrophy of the Iver myelomatoss mahg
nant cvhindroma of the trachea with metastases and cancer of the pharvnx
respectively All these 5 ¢ases were diagnosed in ho pital 4 died 1 hospital and
3 had post mortems

Relationship between mortality and sex

Table 70 <hows the number of deaths amongst men and women in the treated
and control groups In the whole of section B there were 181 men of whom 51
(approx 28 %) died and 56 women of whom 15 (approx 27 %) died Excluding
the 5 cases where mtercurrent disease was the cause of death the figures for men
and women are 47 (26 %) and 14 (25 ¢) respectrvely In the whole of section B
the mortality 1s therefore very sirular mn men and women Itis however rather
different 1f we consider the treated and control groups separately In the treated
group 17 95 of the men and 26 % of the women and in the control group 34 ¢ of
the men and 24 ¢ of the women died of cardioy ascular disease

TABLE 70
Relationship between mortality and sex

N C;rl ' dsl\ “pd ath N tc en‘ o s\o:l:lt th
\een 88 15 93 36 (g
Tomen 31 91 25 6

The $gur  » brackets refer to the pumb 1 of deatbs 3 10 ple corrent @ e v

It seems therefore that the mortality of the women m this mvestigation 1 the
same regardless of treatment but in the men treatment reduces the mort ihits by
about a half

The same 15 seen if we mvestigate the force of mortality as 15 showsn m Table 71
However the diffe 15 very small ¢ i
ance used (see later)

the level of statistica] «agmfic



TABLE "1
Relationship between force of mortahty and sex

Duratlon of
e posure to Force of
risk mortatity

“o Av nge B No

cas (years) (years) deaths Jmillefyear
Treated group
len 88 576 319 15 47
Women 31 633 99 9 (1) 81
Control grouv
NMen 93 585 274 36 (4) 17
Nomen 25 620 87 6 69

The figures ;n brackets refer to the number of deaths due to intercurrent disease These are
exely le | from the calculation of the force of mortal ty

It 15 probable that the difference depends on chance beeause of the relatively
small numbers mvolved This probability 1s strengthened if we compare these
figures with those for force of recurrence (pp 124-125) where there w1s no
«uidenee that treatment was more effective m men than in women The fact that
3 womcn in the treated and 1 m the control group died of cercbral haemorrhage
ha« also influenced the small numbers

On the whole there 1s no reason to subdnide the groups according to sex for
the further imvestigation of the mortality especially as further subdivision would
complicate 1nd probably dmunssh the value of the statistical investigation

Relationship between mortality and age

Table 72 shows the number of patients and the number of deaths in the treated
and control groups arranged iccording to age It 1s scen that m section B
there was 2 total of 113 patients of 60 years old and over of whom 39 died and
124 patients under 60 of whom 27 died These figures show 1n agreement with all
previous clinieal experience that the prognosis 1s worse i the higher age groups

This 1s al o clear 1f we look at the treated and control groups separatdly

In the trcated group there were 58 paticnts of 60 and over of whom 16 died
and 61 patients under 60 of whom 8 died

In the control group there were 55 patients of 60 vears old and over of whom
23 died and 63 patients under 60 of whom 19 died

Table 73 gives a general picture of the number of patients and the number of
deaths arranged both accordmg to 1ge and sex It needs no further explanation

It follow s from the abose that age 1n this studs as 1n others 1s a factor of great
progno tic signifieance It 15 obvious that 1t must be taken into account dunng
the further analysis and esaluation of the results



TABLE 72
Relationship between mortality and the age of the patients on admission

Treated group Cont ol g oup
ae No ses N

A(s; !m‘)lp N de ths No ¢ deaths
30-39 1 0 4 0

4049 16 1 14 5

50-59 44 7 45 14 (1)
60-69 47 4 (1) 36 15 (2)
70-75 1 2 19 8 (1)
All ages 119 24 (1) 118 2 @)

The figures 1n brackets refer to the number of deaths m the group due to mtercurrent disense

TABLE 3
Relationship between mortality and the sex and age of the patients on admission

Ag g oup Mn Tetede pr“ m D Men Gotolg mlp“nm n
ye ) ~o No No o N o No No
de th es deaths deaths ase d ath
30-39 1 0 0 0 4 0 0 0
40-49 15 1 1 0 14 5 0 0
50-59 37 5 7 2 33 2 12 2
60-69 27 8 20 6 (1) 29 12(2 7 3
70-75 8 1 3 1 13 7(1) 6 1
Al ages 88 15 31 9(1) 93 364 25 5

The figures 1 brachets refer to the number of deaths m the group due to wtercurrent d sease

Statistical examination of the mortality

A statistical imvestigation and companson of the mortality in the treated and
control groups will now be made For this companson 1t has been considered
most correct to disregard the 5 deaths due to mtercurrent disease 1e 1 case 1n
the treated and 4 1 the control group The causes of death i these 5 cases have
already been mentioned and none of them had any relation to the treatment
Therefore when considermg the mortality m the light of the effect of treatment
these deaths are best excluded especially as the figures arc not the same the
two groups

The statistical analysis of the mortality 15 carnied out m exactly the same way
as the mvestigation mnto the meidence of recurrent infarction (see TP 126-132)

Lach patient 15 followed from the begmnng of the observation period esther
till death or to the end of the observation period The three followng cayges of
withdrawal are reckoned with

10
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Cause of withdraual I Death of cardiovascular disease
Cause of withdrawal IT Death of ntercurrent discase (very few)
Cause of withdraval III End of obseryation period

The duration of exposure to nish for 1 patrent 15 rechoned from the time he s
taken under observation until he 1s withdrawn

As with recurrent infarction both the treated and control group have been
dnided nto two sub groups according to the age on 2dmssion with the recorded
acute infarct and 60 vears 1s taken as the dividing Iime There are thus 4 groups
to consider

Tables 74-77 gne 1 general picture of the mortality in these groups Lach
table shows the chronological sequence of the various groups of patients as 1t
would have been if all the patients had come under observation simultaneousl
and were withdrawn for the three causes having been exposed to nisk for the
actual mtervals present m ¢ach case The second colurmn shows how the group of
patients becime depleted 15 the observation period progressed Each figure
represents the number of patients present at the beginning of the different mter
vals Column 3 shows the total durntion of exposure to msh m the interval
Columns 4-6 show the number of patients withdrawn for the three cnuses The
second to last column show s the average ge on admussion with the recorded acute
nfarct for those still present at the beginning of each interval Fach group was
very heterogenous as regards age and there mught therefore be 2 certamn danger
that the age composition would alter as the obsers ation pertod progressed (e g 1t
was predominately the oldest who were withdrawn) In this way the force of
mortality might not be comparable towards the end of the period But as shown
1 the sccond to last column there 1s nothing to mndicate that this has taken place

The last column shows the average force of mortahity mn the various intersals
Here one should naturalls not put too much weight on the mndividual figures as
they arc based on very few obser ations (see column 4)

Looking at the figures as a whole they show in spite of large chance vanations
« certamn trend n the obseryation pened which ean also be seen graphiealls an
Figs 5and 6

This trend 1s also shown i Tables 78 and 78 which arc a summan of the
Inrger tables and m Figs 7and 8

‘The foree of mortalits secms to be largest mitially (probably espectalls n the
first 6 months) m the control group In the treated group this imitial excess mor
tality 1s not present in patients under 60 years This effect of the treatment 15
not scen so clearly for patients 60 vears and over

After 12 months there 13 no statistical differcnce between the foree of mor
tahts in the treated and control group
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int rval
{m oth }
0-1
1-3
6
6-12
12-18
18-24
24-30
30-36
36-42
4248
48-54
54-60
60-66
66-72

(months)

0-1
1~ 3
3-8
6-12
12-18
18-24
24-30
30-36
3642
42-48
48-54
54-60
60-66
66-72

B o ' da?
int e )
61 508
61 1000
60 1500
60 29 66
59 2933
58 2823
85 2720
54 2662
51 2368
46 190
27 902
14 451
5 135
1 000

TABLF "4
Mortahty in patients under 60 vears old
Treated group

N
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withd awn Av age U

TN b miTh Ehagbs esestdt moral
se othe d's e; jcent/y
0 0 0 525 00
1 0 0 525 100
[ 0 [ 525 00
1 0 0 525 34
1 0 0 524 34
3 0 0 523 106
1 0 0 522 37
1 0 2 522 38
0 0 5 520 00
0 0 19 517 00
0 0 13 529 00
0 0 9 538 00
0 0 4 5142 00
0 0 1 550 00
TABLE 75

Mortaltty 1z patients under 60 vears old
Control group

\o d aths

iado
v eula

dis

5

OO MWW kN

o

Pecoocoo~ocooss,

Py i et F
De thfom E d b thos stlt m rt Jit
_md pe ot peenliVIe‘nQ/)“
0 520 90
0 519 00
0 519 694
0 520 72
0 520 36
[ 520 00
0 520 19
4 519 130
14 520 58
8 511 83
10 514 00
3 53.3 292
5 530 00
0 00

/
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TABLE "¢

VMortahity 1n patients 60 yeurs old and over

Treated group

" No withdrawn

“Totaldu 3 No deaths 7‘“ s
Lengthat o present tiomofe p of cardio fo_other cause $ior  Forceot
Interval oisk T Nascular De thfrom  Endobs  thosesii  monality
(months) i Geary  diseass Towerdn” patan "pretent Rewthess
0-1 58 407 3 0 0 650 737
1-3 55 901 1 0 0 661 111
3-6 54 1350 0 0 0 662 00
612 54 2682 2 0 0 662 75
12-18 52 2590 1 0 0 661 39
18-24 51 2526 1 0 0 661 40
24-30 50 2453 1 0 0 662 41
30-36 49 2114 4 1 7 663 189
36-42 37 1550 0 0 10 669 00
42-48 27 1249 1 0 6 675 80
48-54 20 657 1 0 9 674 152
54-60 10 341 0 0 6 680 00
60-66 4 049 0 0 4 690 (]
66-72 0 000 0 0 0 00
TABLE 77
“Mortahty in patients 60 vears old and over
Control group
Ui Sedats e -Kum;m T Avag at -
Lengihot No present mm £ p ofcardo fo au £s fmesror  Farer
vl atbex 1 x Tl? D athtrom Tadobs  thesesth n oreiny
(momml i ()url) dise other dis period present  feent/year
01 55 448 2 1 0 674 46
-3 52 840 2 0 0 675 238
36 50 1236 3 0 0 673 243
6-12 47 2308 3 ] 0 675 130
12-18 44 2129 2 0 0 676 94
18-24 42 2013 3 0 0 676 149
24-30 39 19.34 1 [ 0 675 5.2
30-36 38 18.36 0 0 5 675 00
36-42 33 1350 2 2 9 671 148
42-48 20 917 1 0 3 671 109
43-54 16 641 0 0 7 674 00
54-60 9 313 0 0 5 656 00
60-66 4 087 1 0 2 668 1149
66-72 1 009 0 [ 1 680 00
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TABLL 78
“Mortahty 1n patients under 60 years old
Totatdura | 4P Tot 1dura 0" 08 09D
Lengthof  tlon of ex Force of tionefe po Forc of
int v 1 sure to risk No. nartality s to sk No mortalltly
(months) (years) death Jeenty ear (years) deaths Jeentiyen
0-12 597 2 3 570 8 14
12-30 848 5 6 795 4 5
30— 842 1 1 632 6 9
TABLE 79
Mortalits in patrents 60 vears old and over
Tre t 1g oup Control group
‘Total du a Total du &

Length of tlonof ¢ po Fo crof tion af ¢ po Force of
Int rval  sure to risk “o mort tty  suretori k o martatity
(months) () ars) . de th /e nLye {3y ars) deaths tye r

0-12 534 6 11 483 10 21
12-39 7 3 4 608 6 10
30- 596 ] 10 515 4 8

‘Tesung statistical sigmificance
The diffcrence in the force of mortality in the two groups in the first 12 months
1> tested by ealeulating 2 = — 2 times the logarithm of the hkclihood ratto and
using Wall s rule for the ssmpling distribution of this vanable Large values of 2
mdicatc 1 svstematic diffiirence Tor the foree of mortalits in the groups under
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60 venrs old z==41 The probabibity of getting a largcr value by chance 15
p=42¢ In the groups 60 vews and over z==15 and there 55 2a p=226%
probabulity for a larger chance vauation Using 5% level there w thus @ sigm
ficant difference betueen forces of mortality s the first 12 montks for patienis
under 60 years Twelve months has been chosen arbutrandy  The figures show
that 1t 15 probable that the tendency ss most felt in the first half of this period

Relatsonship between mortality and different factors
of cardiologieal signsficance

Before leaving the subject of mortabis 1t 1s of mterest to exanine the relation
ship betneen the force of mortality and the effect of treatment m the different
cardiological categones of patients previously mentioned m connection with the
force of recurrence {sec pp 132-138) This aspect of the msestigation 35 only
expected to give 4 rough xdea of the trends and its results will not be able to be
subjected to accurate statistics However the figures will be able to give an
approvimate smpression evaluated agamst the background of the results of the
detafed statistica caleulations and the level of statistical sigmficance mentioned
pretoushy

Previaus anginz pectons
Table 80 shows the force of mortality in the treated and centrol groups
patients who had had angina pectoris before the mv estigated mfarct and those
who had not The figures show that there 15 no certatn evidence of any difference
between these two groups esther 1s regards mortality or effect of treatment

TABLE 3¢
Relationship bctween mortahty and presous angina pectons

t’{D' X!l:ll a
notex F o of
Sodn CEER el bl
Treated group
\ngina pectons 57 594 204 11 54
o angine pectorss 62 386 214 B s
Caontrol group
Angmn pectons 66 596 185 25 128
o an.ma peetons 52 5817 165 W@

The figures 1 b ackets refer to the aumber of d aths 1 each group due tor prte

reussent
These deaths are excluded from the exiculat on of the fotve of m rtal ty Sehse
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TABLE §1
Relationship between mortahity and previous infarction

Total du &

on of €300

o 4 st suretorisk o or
cases (years) (years) deaths smillefyear

Treated group

Previous infarct 16 596 45 ki 156

No previous mfarct 103 590 373 17 (1) 43

Control group

Previous nfarct 11 569 29 6 207

No previous mfarct 107 594 331 36 (4) 97

The figures 1n brackets refer to the number of deaths i each group due to mtercurrent disease
These deaths are excluded from the calculation of the force of mortal ty

Previous infarction

Table 81 shows the force of mortality in the treated and control groups n
patients who had had one or more imnfarcts before the nvestigated infaret and
those who had not

It 1s clear that the force of mortahty 1s considerwbly larger in patients who
had had several infarcts both m the trented and control groups This s 1 agree
ment With the results of several previous mvestigations of the prognosis after
nfarction Although on account of the small groups the difference 1s probabh
not sigmficant 1t may not be purely a matter of chance

Several authors (see Wnght Nichol ete) have previouslhy presumed that long
term anticongulant therapy s espeaalls mdicated tn patients with recurrent
mfarction Thys has also been mamtuned by Suzman Rushin end Goldberg
(1955) The figures mn the present study g e no support to this theory It seems
on the contrars that the treatment 1s most effective i patients who have onlt
had a single infarct Unfortunately the imvestigation 1s too small to provide the
final answer to this question (Sce also p 134)

Blood pressure

The groupmg of the patients accordmg 1o blood pressure has previon h been
mentioned (sce pp 134-136)

Table 82 shows the force of mortality in the patients in the treated and control
group after division into the same blood pressure groups The figures do not
gise ans 1adication that the blood pressure has any influence on the mortalits
the obsennation period The effect of treatment seems to be best mn the group
with normal hlood presstire ke the results found in connection with the foree



TABLE 82
Relationship between mortahty and blood pressure

Tt 1du
~ PO L N o
aes &y 9 (y s} d aths o I e
Treated group
Normal BP 28 554 105 2 hid
Syst hypertension 57 603 204 13 () 7]
Diast hvpertenston 34 598 110 9 22
Control group
Normal BP 26 583 80 8 () e
Syst hypertension 57 598 170 2@ 1
Diast hypertension 35 586 111 121 8

The figures m b achets refer to the number of deaths in each group due to 1ntercurrent d wae
These deaths are excluded from the calculat on of the force of mortality

of recurrence The relatively low average age of the patients in the treated
group with normal blood pressure 1s probably of importance in connection wit}
this difference

Size of the heart

The groupmg of the patients according to the size of the heart whire the
volume 15 estimated radtologically 1s mentioned on pagcs 84-86 and page 136

Table 83 shows how the force of mortality m both groups mereases with
increasmg heart volume similar to the results found in the caleulation of the
force of recurrence The relatively large differences and their systematie appear
ance mn both the treated and control groups make 1t very hkelv that 1t )5 not a
matter of chance This 15 also 1 good agreement with clinical experience but ®
seldom mentioned m previous nvestigations into the prognosis m patients with
coronary disease

The effect of treatment seems to be best m the group with normal cardiac
volume The difference between the treated group and the control group here 15
50 large that 1t 15 probably not purely due to chance However the lower “Werage
age of the patients with normal hearts 1s probably also of mmportance i causing
this difference As shown earlier the effect of long term treatment with dicoy
marol m this mvestigation 1s better in patients under 60 years than in those of
60 years and over

Body weight

The groupmng of the patients according to body werght 1s the same s that
previously mentioned (sec pp 63 and 137)
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TABLE 83
Relationship between mortahty and size of heart eshmated radrologically

ot e Force of
Card ac Mo & age  suetonsk o mortality
olume cases (ea ) (years) deaths Imltlefyea
Treated group
\ormal 81 580 305 6 (1) 16
Border Iine 18 599 61 8 131
Enlarged 11 623 24 ] 250
Not measured 9 627 28 4 143
Control group
Normal 74 579 253 19 (3) 63
Border line 20 619 59 7(1) 102
Enlarged 17 612 32 12 378
\ot measured 7 609 17 4 235

The figures in brackets refer to the number of deaths 1n each group due to intercurrent disease
These deaths are exclit led from the calculation of the force of mortahty

Table 84 shows the force of mortality 1n the treated and control groups after
division of the patients mto the weight classes The figures give no indieation that
weight has any relation to mortality m this imvestigation and there 1s no evidence
that the difference m the effect of treatment apparently shown by the figures 1s
realls more than chance vanation

TABLF 84
Relationship between mortality and body waght

eight l.l;or: r:!de‘;l;o Fo ceof
welght ~o A ag ur torisk No n ortality
_ relat on s (e 3} (yea d aths fmittefrear
Treated group
-0 50 589 170 12 71
0-9 41 589 149 7 47
10- 28 609 99 5(D 40
Control group
-0 45 585 126 17 (1) 127
0-9 51 593 169 17 (3) 83
10- 22 605 66 8 121

The figures 1n brackets refer 1o the number of deaths in the group lue to intercurrent d wase
T1 ese are exclu led from the caleulation of the force of mortal ty



Summary

In this chapter the mortality 1n the trcated and control groups has been s
cussed The circumstances of death the number of post mortems carried out and
other nformation leading to the diagnosis of the cause of death m each case have
been mentioned The relationship between mortality and both age and <ex has
been examined

A statistical analvsis has then been carried out of the force of mortality
1c the probabihity per unit of time at a defimte pomt of time 1 the obsersation
pertod that death will occur This showed that using 5% level the force of
mortality i patients under 60 years 153 sigmficantly higher 1n the control group
than in the treated group tn the first 12 months of the obseriation perrod The
difference hetween forces of mortality 1 patients 60 years and over 1 the same
pertod 15 much less and has no statistical significance After 12 months there 15
no certun difference between the groups either over or under 60

Tinally an exploratory 1nsestigation has been made of the force of mortality
after having grouped the pitients according to different factors which might be
of prognostic significance In this wav the effect of treatment has been illustrated
from different pomts of view

There seems to be evidence that the mortality 15 relatively high n patients
who have had several previous infarets and that the mortalits increises with
mereasing heart 1olume

Anticoagulant theripy <cems to be more effective in patients with a normal
than with an enlarged heart and more effective m patients who have only had 5
single mfaret than m thosc who have a lustors of two or more previous infarets
The significance of the observed data m the evaluation of long term therapy
will be discussed mn chapter SVIII



CHAPTER \II

PP level 1n relation to recurrent infarction and sudden death

The PP level 1n relation to the occurrence of thromboembolic episodes duning
long term anticoagulant therapsy 1s of considerable theoretical and practical
mtlerest Information of this sort i1s very scantsy m previous publications parth
because the intensity of the long term treatment as a whole 1s usually not gnen

Here therefore 2 special effort was made to find out whether and if <o to
what extent a deerease 1n the ntensity of the treatment has been the cause of
the recurrent infarcts and sudden deaths

The PP value was recorded m direct relation to 24 of the 26 recurrent infarets
in the treated group In the other 2 cases only two davs had elapsed since the
last PP value had been taken

Of the 5 cases of sudden death in the treated group the PP value n direct
relation to the episode was known 1n 3 cases as the miestigator had the oppor
tumty of obtaming 1 sample of blood by eardiac puncture shortly after death
In the other 2 cases 6 and 9 days had elapsed since the Iast PP value but m
both these cases treatment had been ideal for 1 long time with a very stable PP
level around 20 ¢

WWhen the question of the relation of the PP level ta a thromboembolic episode
1s to be mvestigated it 1s not enough to look at the PP value in direct relation
to the episode alone Theoretically 1t 15 possible that the thromboetic process
started shightly before 1t became chimeally mamfest It s therefore also necessary
to look at the P'P lex el in the period preceeding the actual episode

Figures 9 10 and 11 show the PP graphs m the weeks before each of the
26 cases of recurrent infarction in the treated group It ts shown that marhed
increases to 70 <¢ (2 days before the episode) and 68 G0 were present n 2 cases
(case 66 Fig 10 and case 3¢ Fig 11) The first of these two pattents had how
ever previoush had a recurrent infaret when the PP value was 12 55 (Fig 19)
A more moderate increase to values between 30 and 50 <5 was observed 1n 5 cases
One of these patients had previousls had 3 defimte recurrent infarcts when
the PP value was 8 ¢ 20 S5 and 26 S respectively (see Fig 9 casc 3) Finally
one patient (ease 106 Fig 10) there was an nerease to 62 ¢ five days before the
farct occurred as a result of forgetting to take the tablets In the remamming
18 cases of recurrent infarction treatment was as shown by the figures very
stable and satisfactory in the period before the infarct and the nfarct occurred
with the PP values between 8 <¢ and 29 “¢
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Fig 12 hows the PP graphbs in the weeks preeceding the five sudden deiths
1t 15 evadent that the treatment was very stable and intcnsine 1n all cases exeept
one (case 1 Fig 12) This was 4 patient with famihal xanthomatosis who towards
the (nd hid severe progressise anginy pectorts and a simultaneous decreasing
tolerance to dicoumarol One week before death the PP value had decrcased 1o
1 ¢ Dicoumarol was then withheld for a few davs and the do ¢ thereafter
drastiealls reduecd When she attended the out patient chinie 8 days later <ud
den dorth oceurred A sample of blood taken by eardiac puncture showed 7 PP
value of 73 ¢ but at nutopsy there was no sign of fresh coronars thrombosis or
of 2 new mfarct

Table 85 shows the percentage distribution over different ranges of effeet of
the I P vslues which were recorded in direct relation to the 31 episodes mentioned
above For comparnison with these values the distribution of the PP levcl in the
period of treatment as 1 whole 1s given for (1) the patients in whom the episodes
occurred and (2) the treated gronp as 2 whole It 1s evident that PP values of
I s than 30 ‘¢ were found 1n 717 77 % and 82 ¢ respectinels n the above
thrce entegories

TABLE 85
- T oent gedi tribut In!)l"nl Ines N
ewh |l p Inth whalep«rlolor

Efa I clatl nt ecir nt tresin ntine's lD'"l‘ tre tn ntfo
pe rent i frtnd tddnd th inf retors 1d ndeath  gro pl!l\holc
0-29 1 77 82
30-39 13 13 10
40— 16 10 8

A« can be scen 1n this nvestigation there has onls been a yery moderte shaft
teward the hugher I1 valucs amongst the cases of recurrent infarction and sudden
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death It 1s possible that these high PP values may have been the cause of the
respective episodes m exceptional cases However 1t must be remembered that
the small mecreases may equally well have been the result of an increased
labihity 1n dicoumarol tolerance m relation to a deterioration of the diseas which
often preceeded the actual cprsode

Op the whole 1t can be said that a relatively dimimshed mtensity of treatment
has not plaved anv sigmficant part 1n causing the rccurrent mfarets and c1 es of
sudden death in the treated group in this investigttion

Summary and conclusion
In this chapter an account has been given of the I P level m relation to the
cpisodes of recurrent mnfarction tnd sudden death It 1s evident that a relatn ely
dimimched ntensity m the treatment has not plaved a sigmficant part m causmg
these episodes
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Itg 12 hows the PP graphs m the wecks preceeding the five sudden deaths
It 15 «vident that the treatment was very stable and intensive i all eases except
one (tase 1 Tig 12) Tlus was a patient with famihial vanthomatosts who towards
the end had severe progressive angma pectoris and 1 simultincous deereasing
tolirance to dicoumarol One week before death the PP value had deercased to
14 Dicoumarol was then withheld for 1 few davs and the dose thereafter
drastically reduccd When she ttended the out patient chnie 8 davs later sud
den death occurred A sample of bloed taken by cardiac puncture showed o PP
value of 78 ¢« but at autopsy there was no sign of fresh coronary thrombosts or
of a new mmfaret

Tablc 85 shows the perecntage distribution over different ranges of cffcet of
the PP valucs which werc recorded in direet relation to the 31 episodes mentioned
above For companison with these values the distribution of the PP level in the
penod of treatment as a whole 1s given for (1) the patients in whom the eptsodes
occurred and (2) the treated group as a whole It 1s evident that PP values of
less than 30 ¢ were found i 71¢ 77 and 82 ¢¢ respeetinels 1n the above
three categories

TABLF 85

e ent g dit xbuuonorrmn ve

lathe whole pe lod of  Inthe uh le perlod of

1P al JIn elationtorecu rent e ntin sof ¢ ftre treat d

per cent nf nds dd ng nlh 1 r.mo udd nllr m xmup- -v\hol

0-29 1 77 82
30-39 13 13 10
40- 16 10 8

As can be seen e this investigation there has onls been a vers modcrate shuft
toward the ligher PP values amongst the cascs of recurrent ifarction and <udden
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death It 1s possible that these high PP values mav have been the cause of the
respectrve episodes 1 exceptional cases However it must be remembered that
the small increases mav equally well have been the result of an mcreased
lability n dicoumarol tolerance m relation to 2 deterioration of the diseas. which
often preceeded the actual episode

On the whole 1t can be sard that 2 relatively dimimished mtensity of treatment
has not plaved anv sigmificant part 1n causing the recurrent infarcts and cases of
sudden death in the treated group in this investigation

Summary and conclusion

In this chapter an account has been given of the PP level in relation to the
cpisodes of recurrent mfarction and sudden death It 1s evident that 2 relatnely
diminished intensity 1 the treatment has not plaved a significant part in causmg
these episodes



CHAITER \IIS

Haemorrhagic complications

In Chapter I\ 1t has been shown that the treatment with dicoumarol has been
relatively mtensive 1n this investigation A pertinent question which wall now
be discussed 1s therefore how about haemorrhagic comphieations during treat
ment?

Tirst some general remarhs All the patients 1n the treated group were given
careful nstructions about the danger of haemorrhage which can result from the
treatment They were told to report at once to the author if they noticed any form
of bleeding 1 ¢ hrematuna epistaxis blood in facces or if they noticed signs of
bleeding in the skin or mucous membranes

It must be stated that the hnemorrhagic complications that were recorded onls
mecluded hacmorrhages of such a type or such seventy that the patient himself
noticed 1t and reported to the author \either systematic investigation for mero
scopic hnematuria the stool benzidine test nor undressing of the patrents to look
for minor shin htemorrhages were done 1n out patients even if the PP value
was Jow

Haemorrhages so muld that the patient does not notice them himself are con
stdered to be of no climieal significance and of Little practical interest An exception
15 of course occult blecding 1n the gastro mtestinal traet and chemical or micro
scopic haematuria secondary to local possibls malgnant disease Often anti
cotgulant therapy brings such haemorrhages to notice relatively carly (see later)

Vehen 1 low PP value was obsersed the patient was usually ashed if he had
noticed any form of bleeding In some sensitive nervous patients the question
was omitted if possible so as to avord unnceessary anviety

When chimeal hacmorrhage occurred or when the patient stated that he had
noticed bleeding 1n one form or another the fact was entered on the patients
PP graph m dircet relationship to the PP level when the blecding occurred

Number of haemorrhages type and degree of severity
‘The hremorrhages have been grouped below both as regards type and severits
“There were 3 degrees of severity
(1) Mdd haemorrhages The hacmorrhages m this group werc so mild that they
were of no ehimcal sigmificance they did not nconvenience the patient and
required no speenl treatment Fyamples include insignificant temporary epistavis
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(po sibls 1n connection with nose blowmg during a cold) tnfling cutaneous
h h and bnef des of mild haematuna Tt was characteristic of such
epsodes that the patients did not usuxlly consult the author (or any other doctor)
when the episode occurred The episodes usually came to hght ether on examina
tion or thev were mentioned spontaneously by the patient at the pext ehnic
If the PP value was found to be low the dose of dicoumarol was reduced or some
times withheld for a day or two and 1n some cases an intrasenous mjection of
menadlone Wwas given

(2) Mod ha hag luded cases where the haemorrhage was of such
a type or of such sevents that the patient was mnconvemenced Thes were not
however seiere enough to necessitate admission to hospital or blood transfusion
Apart from local haemostasis in some cases of epistatis special treatment was not
necessary 1 this group It was sufficient to reduce the dose of dicoumarol until
the PP value reached a shghtly higher level 1f necessary hastened by injecting
menadione

(3) Severe haemorrhages These mcluded all those that were of such size or type
that the patient had to be admitted to hospital for tranfustons local haemostasts
and/or because the haemorrhage was accompamed by pamn or other serious
chnical symptoms

The grouping out Ined here was chosen arbitranly It 1s hoped that ali the
same 1t will be valuable during the discussion of the sigmficance of haemor
rhagiec complications m this myestigation It 15 obvious that the boundary be
tween mild and moderate haemorrhage 1s 1ll defined and often can only be
estimated approumately On the other hand the boundary between moderate
and severe cases 1s well defined but 1t must be remerabered that other factors
than severe or life threatening haemorrhage mas be the reason for an admission
to hospatal

Table 86 shows i outhne the total number of haemorrhagic episodes class;
fied accordmg to type and sevenity The figures in brackets refer to the number of
cases where another (possibly primarv) cause of bleeding was found apart from
the use of anticoagulants

If )l tspes and grades of haemorrhage are included 1t 15 found that 1n the
total period of treatment 41833 years there were 53 haemorrhagic episodes 1n
37 of the 119 patients In other words an episode oceurred every 79 vears of
treatment per patient

Tulloch and Wnght (1954) state that the incidence of haemorrhage 1n 297
cases with a total treatment time of 1803 jears was one hacmorrha:c every
26 vears of treatment per patient 1¢ a signtficantl higher ncidence m spite of
the treatment as presiously mentioned being less intensive (see p 114)

Foley Deuitt Symons and Wrnight (1954) observed 31 h-mmon-hagnc epsades
1n 85 patients with a total treatment time of 3032 vears This corresponds to ppe
haumorrhage every 98 vears of trettment per patient

n




TABLE 86
Haemorrhagic eprsodes duning treatment with dicoumarol
classified nccording to type and severtty

Se erity_fhaem rrhage
oderate

Type of haemorthage Mitd Severe
Cutancous haemorrhage 4() 0 0
Muscle haematoma [ 2 2
Fpistaas 8 11 3 ()
Hnematuria 8 (6) 8 3
Haemateme 1s melaena occult bleeding 0 1q) 6 (5)
Rectal bleeding 1 0 1
Cercbral haemorrhage 0 0 4
Subarachnoid haemorrhage 1] 1] 1(1)
Total 21 (8) 12@3) 20 (D

The Furcs in brackets refer to the number of cases i which there was another (possibly prmary)
cause of haemorrhase apart from anticoagulant therapy

Bay et al (1954) obsersed haemorrhages i 12 of 115 patients with a total
treatment time of 1265 jears 1e approximatels one haemorrhage evers 105
sears of treatment per patient

Nichol et al (1954) state the medence of hacmorrhagic episodes in 1091
patients with a total trextment time of 2038 vears They found haemorrhages m
289 sites 1n 220 of the paticnts 1 ¢ one hacmorrhage every 71 vears of treatment
per patient

It 1s thus apparent that the merdence of haemorrhagie complications m the
present materzal has been approuimatels the same as that reported by other
worhers in this field

W aaler (1956) has mvestigated the metdence of haemorrhagic complications
m 275 of Owrens patients on long term anticoagulant therapy Including cven
the mildest msignificant haemorrhages he found approximately 80 haemorrhagie
ep1 odes 1n a total of 670 vears of treatment 1e one haemorrhage every 84 vears
of treatment per patient If the muldest cpisodes were cxcluded there were
33 moderate or severe haemorrhages This corresponds to approximatc]s one such
haemorrhage every 20 vears of treatment per patient

If in the present investigation we exclude the mild insignificant haemorrhage
we get 32 moderate or severe hzemorrhages 1 e one such haemorrhage every 131
vears of treatment per patient Thus the d of such h hages m the
present group of patients 1s somewhat higher than that found by Waaler This 1
natural when the greater mtensity of the treatment in the present investigation
15 taken into account (See page 116)
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Generally speahing the maidence of haemorrhages during long term treat
ment with anticoagulants should always be evaluated i relation to the mtensity
of the treatment if a fur comparison between different mvestigations 1s to be
made However as mentioned earher 1t 15 onls m very exceptional cases that such
data are available

Haemorrhages severe enough to necessitate admission to hospital occurred 1
20 cases i the present mvestigation 1e once every 21 years of treatment per
patient

Relationship between haemorrhages and PP values

In all the severe cases of hremorrhage the PP value was estimated i direct
relation to the episode 1e actually dumng the bleeding The same was true of
most of the moderate and some of the mild ceses But mn the rem umng moderate
and mild cases one was able to get quite 1 good 1dea of the PP level at the time of
the episodes by considermg the PP salues recorded beforehand and afterwards
Yor the sake of simphaty the PP level m these cases has been calculated by
mterpolatng between the values found before and after taking mto consider
ation the date that the haemorrhage oceurred

Table 87 shows the relationship of the muld moderate and severe haemorrhages
to the PP level The figures m brachets refer to the number of cases in which on
further imvestigation another contributory cause of hnemorrhage was found apart
from anticoagulant therapy The table shows that in about half the total number
of haemorrheges and s of the moderate and severe haemorrhages the PP value
was less than 10 %0 Of the caces m which a contrmbutory cause of haemorrhage
was found apart from anticoagulant therapy % had PP values less than 10 %
and 5 had hugher values

TABLE 87
The relationship between haemorrhagic complications and PP values

e R R
04 1 3 5y 9
5- 9 5 5 () 7 (3) 17 (4)
10-19 7(2) 3 ) 7(2) 17 (5)
20-29 8 (6) 0 1(1) 9(7
30-39 0 1 0 1Q)
Total 2@ 123 200 531w
The figures i brack ts refer to the number of cases n which there was another (possibly pr mary)

caus of haemorthage ap 1t from anticoagulant therapy

Tt should be pointed out here that a severe loss of blood in atself may caus
fall in the PP value supposedly partly as a result of loss of plasma and theref: .
Te
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of prothrombin and proconvertin and partly as a result of reduced tolerance to
dicoumarol because of poor general condition (possibly shock) There 1s thus
reason to believe that the PP value recorded once haemorrhage has started 1s not
mfrequentls lower than that present when the haemorrhage began

A couple of cases 1n this investigation seum to corroborate this suggestion

A 52 year old man noticed just before he attended the clinie that hus stools had
become blach but he did not mention this to the author His PP value was
stable between 11 and 12 % and he continued with the same dose of dicoumarol
Two davs later he was admitted to hospital with melaera His PP value was then
5% IIb 76 % He recovered rapdly after transfusion \ ray showed  duodenal
ulcer Thus n this case the bleeding started when the PP value was over 10 %
Lut the value sink during the haemorrhage nght down to 5 Sc 1n 2 couple of davs

A 76 vear old man who for over 4 years had had a very stable PP graph and
tolerance to dicoumaro! developed during ideal therapy (PP value approx 15 €5)
1 siguficant hy pochromic anaemea (Hb approx 50 $5) On account of a misunder
standing he continued to take s normal dose of dicoumarol for 8 dayvs after
the anremmn was diagnosed while he was waiting to be admtted for further
mvestigation On adnmssion hts haemoglobin w1s the same but his PP value had
fallen to 3¢ N ray showed gastric carcinoma and he was Jater operated on
without compheations Thus m this ease as well the haemorrhage started while
the PI’ valuc was i the therapeutic region but his tolerance to dicoumarol
decreased so that it was dangerously Jow on admission

Tacmorrhage 1n itself therefore seems to be able to incrcase the blecding ten
deney alreads present when the bleedng starts This 1s of considerable practical
mtcrest It makes it clear that when one finds a Jow PP value in a casc of severe
haemorrhage one must not just sccept that this low value is 1n itself erther 2
satisfactory or the only ¢xplanation of the emisode In all such eases one must
nvestigate the patient thoroughly i case there 1s a local pathological process
which 1s 1 contributory causc As we will see Inter 1t 15 not infrequent that such
a process can be demonstrated Dicoumnrol therapy thus sometimes makes an
carhier dingnosis possible specially 1n uninary tract di eases and ulecr or cancer
of the gastro intestinal tract

Haemorrhages with a contributory local cause

On chimcal or radiologieal examination of many of the cascs of haemorrhage
this anvestigation  pathological changes were demonstrated that must be con
stdered as contrbutory or posubly the primary cause of the haemorrthage The
number of such cases 1s shown in brackets in Tables 86 and 87 We will now
look nta these € esin more dotail For the sake of brevity the PP values regis
tered 1n connection with cach ept ode have been noted in brackets without
further desination
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Trauma was the contributory cause of skin blecding m 1 case (20 %) and of
muscle haematoma m 1 case (8 52)

A tanz 1 the nostnl was shown after epistaxis n 2 cases (13 and 34 %) The
bleeding stopped after cauterisition

Urolithiasis was the cause of mild haematurra m 6 cases (26 22 16 25 25 and
20 ©3) Five of these episodes were in one mdividual patient who durng the treat
ment period passed renal caleuli 5 times

Duodenal ulcer was demonstrated on . ray m 1 moderate (11 <) and 2 severe
(5 and 5 ¢%) cases of melaena Two of these threc patients had previousls had
an ulcer and one of these had often had melaena

Gastritis was demonstrated on X rav i 1 case of melaena (7 ) 1n 2 43 vear
old man who for <everal weeks had had anoreviz wind heartburn and oceasion
ally sudden vomiting He was given a blood transfusion but was not admitted
to hospital Treatment was contmued withont further interruption and wathout
any other comphcations

Pre pylonc gastritis and a small draphragmatic herma was demonstrated m
one case of haematemesis (10 $6) The patient was a 78 vear old man who had
no previous gistric history and who was admutted after an acute transitory
haematemesi> It bappened on New Years Eve after he had passed the Jast
7-8 hours of the old year by indulgmng 1n gastronomic and alcoholie excesses On
reaching his home he was very excited by a man who tried to force his way 1nto
the house and the police had to be summoned The patient was admutted to hos
pital (Hb 95 %) and was given 1 htre blood The haemorrhage stopped at once
and treatment was continued without further mterruption after o shight reduc
tion of the dose of dicournarol

Gastre carcinoma occurred mm one case of occult bleeding and progressne
anaema (15 %-3 §5) Seep 164

Tt 15 thus clear that in 6 of the 7 cases with haematemests melaena or occult
bleeding during treatment signs of gastric or duodenal disease were demonstrated

In the 7th casc the conditions at the time of the haemorrhage were rather
unusual and the case will therefore be summanzed briefly The patient wag a
62 year old man who had been 1n hospital for 2% wechs with a serious mter
current disease There were difficulties i feeding by mouth and dicoumarol had
therefore to be stopped for 3—4 days When treatment was remstituted 1n hospital
his general condition was very poor and two weeks later his PP value fell from
26 % to 7 < 1n 2 days In connection with this the patient had o large haemate
mesis and melaenn which persisted for the next 3 days He had to have 45 litres
of blood On the day after the haemorrhage the PP value was 13 % and the next
dav it was 60 5 In the vears 1934-1937 the patient had often had a pylorie ul
with severe melaena but he had been frec from haemorthage sincp 4 Dance;
gastrectomy 1n 1937 Vwhen the present episode occurred he had been gem:;:g
stable and 1deal treatment with dicoumtrol as an out patrent for 45 months The
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patient was very troubled by angma peetons and did not want a radwlogical
exammation Dicoumarol was stopped (It should be mentioned here that duode
nal uleer without any signof blecding wasd rated radiol 1ly 2 patients
of whom onc had previousls had an ulcer In both these cases adequate anticoagu
lant therapy was continued while the uleers healed There were no complications )

Haemorrhords were present in 1 case with mild rectal bleeding (11 $2)

Cerebral tumour (ghoblastoma in the left temporo ocetpital region) was shown
at autopsy mn 1 casc who 3-4 months earlier had been admutted for subarichnod
haemorrhage when the treatment was adequate (24 )

There were 4 cases of cerebral haemorrhage In all the cases the outcome was
fatal and the diagnosis was verified at autopss Three of the cases (1 man of 67
and 2 women of 67 and 76) had fixed hypertenston verige blood pressure
190/110 210/105 and 185,105 mm Hg respectivels When the haemorrhage
occurred the PP values were 14 11 and 7 ‘¢ respectively

The fourth patient who died of cerebral hnemorrhage was 1 61 year old man
with diabetes mellitus and severc generalised artertosclerosis Ile had becn
treated for obliteriting arteriosclerosis and had al o had signs of 2 cercbral vas
cular ncerdent with transitory nght ssided hemuparesis and persisting mental
detertoration and retardation before the nfarct is PP graph had been satis
factory at regular chmes evers 2-3 weeks Yvhile he was on holiday he was not
able to attend the chmic He was told over the telephone that he should continue
with the same¢ dose of dicoumnrol for 4 few davs but that he should come to 2
climic as soon as possible On arrnval 1t the hospital by ambulance 5 days later
he was comatose with signs of a large cerebral hacmorrhige His PP value was
34 % Ile died shortly afterwards (The occurrence of cercbral vascular aceidents
in the control group will be discussed later )

If when cilculating the incidence of hacmorrhagie complieatians 1in this invests
gation all episodes where the author was able to demonstrate 4 contributory
local cause arc cxcluded there are 22 moderate or severe hiemorrhages n a total
of 4183 years of treatment (all the cases of cerebral haemorrhage are mcluded)
This gives one moderate or severe haemorrhage every 19 vears of treatment
per patient

Waaler (1956) finds also after cxchusion of the eases in winch a contnbutory
lacal cause could be d rated 25 h } wm 670 vears of treatment
This gives approumately one haemorrhage evers 27 vears of treatment per
patient

‘Treatment of the haemorrhagic comphcations
Although the treatment of the haemorrhagic complications has been touched
on above a brcf supplementary account 1s needed
The first point 1s that m none of the ences was there really serious dicoumarol
intoxieation laading to fulure of coagulation and difficults in management There
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were thus no cases i which there was bleeding from several places 2t once And
m all the cases with one exception the PI value rosc to the therapeutic region
(10-30 ¢) or even higher on the dav after the haemorrhage (after stopping the
dicoumarol and sometimes injecting vitamin K (menadione) and/or blood
transfusion) Subsequently the PP yalue rose rapidly without further treatment
The mo t serious dicoumarol intoxication was observed 1 2 67 year old man with
hypertenston who had had a very stable PP graph (16-26 <¢) for sereral months
Ic was not able to attend the clmic 1s he was i bed at home with pneumonia
being treated by another doctor Ten dass later he was admutted to hospital with
massive haematuria His PP value was 1% He was given % htre blood and
100 mg menadione 1 v The next morning s PP value was 9 $5 and the day after
22 €. The haematuria disappeared 1n 3 days and the treatment with dicoumarol
was then contimued without interruption

Of the 20 severe haemorrhages there were 8 cases who recerwed blood trane
fusions As mentioned earlier none of the cases of mild or moderate hacmorrhage
were treated i this way

Of the total 53 recorded cases of haemorrhage there were 17 who were
treated with vitamm K (menadione) 50 mg (or 100 mg) 1 v Synthetic vitamn By
(honakton Roche) 10 mg orally was only given i a couple of cases

At first intravenous injection of 50 mg menadione was given to 2 few
cases 1f the PP value was low even if no bleeding occurred Later on this was
not done the dose of dicoumarol was merely withheld for 1~3 days depending on
the PP value and the tolerance Experience has shown that in patients who have
a gh tolerance to dicoumarol the PP value nses faster and more easily out of
the danger zone than it does 1n patients who have a low tolerance Yhile i the
former cases 1t 1s sufficient to reduce or withhold the dose for one day 1 the
latter 1t 1s often necessary to withhold the dose for several days before the PP
value nses from e g 5-6 5 toover 10 %

Haemorrhagic complications 1n the control group

Before finishmg the discussion of the haemorrhagie complications we must
mention the meidence of haemorrhage m the control group

Farst of all 1t must be mentioned that m the large number of mterviews with
the pattents 1n the control group the author did not mquire especially 1nto the
past history 1n order to record the o of mild ficant h rrhages
Further these patients were not especially warned to look out for such eprsodes
or to inform the author as the patients in the treated group did

A fair comparison can therefore only be made of the haemonhages that were
of such a type or such severity that treatment was required On account of th
constant contact with all the prtients and the thorough exammation of the ea .
histones each tune they were admitted the author believes that he got to ko "
about all the moderate or severc cases of haemorrhage n the control group oy
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The following cases were obsersed

Epistaris 2 cases
Haematuria (prostatic adenoma) 1 case
Haemoptysis (pulmonary embolism) 1 case

Cerebral haemorrhage 5casesof which I wa fatal

The fatal case of cerebral haemorrhage who died i a few hours was 1 64 vear
old woman with fixed hy pertension aserage BP 200/120 The haemorrhage was
confirmed 1t autopsy Three of the 4 non fatal cases all women aged 53 57 and
54 vears also had fixed hy pertension Their aserage blood pressures were 180 /105
210/120 and 230/125 respectively Two of them developed severe persistent hem:
paresis 1nd were completely mvahded The third also had a sigmficant paresis
but 1t regressed lenving only moderate sequelac Haemorrhage was considered to
be the most Iikely cause of these 3 eases but thrombosts or embolism cannot be
excluded The last cerebral vascular acerdent oceurred m a 55 vear old man with
normal blood pressure He developed a sudden progressive total paralysis on the
left side which persisted so that he was completely mvalided He died 9 months
later At autopsy a large old area of cercbral softenmg was found involving the
nght frontal lobe the tip of the temporal lobe the lenticular nucleus and nter
nal capsule The pathologist was not certamn whether the cause had been haemor
rhage or thrombosis

‘Thus 1n the control group there were 1 certun 3 probable and 1 possible cases
of cerebrl haemorrhage of which 4 were very senous and one of these fatal

It should be noticed that the number of cerebral vascular aceidents in the
control group exceeds that in the treated group But while the 4 cases m
the treated group were fatal immediately only 1 of the 5 episodes in the control
group was fatal It 15 certamn that anticoagulant therapy m such cases contributes
to a massne h h This was d rated by the post mortem findings
1n the 4 treated ecases discussed (see p 187) Fixed hvpertension (and also sign:
ficant cerebral artenesclerosis) must therefore be regarded as relative contrun
dications to long term anticoagulant therapy This has also been mentioned by
others It should be remembered here that most of the fatal cascs of hacmorrhage
during long term therapy were caces of cerchral haemorrhage

If we now exclude all cercbral vascular acerdents mn both groups we find onls
4 moderate haemorrhages (epistaxis haematurn and haemoptysis) n the
control group aganst a total of 28 moderate or severe cases m the treated
group Although in many of the haemorrhages in the treated group contnbutory
causes apart from anticosgulant therapy were found it must be concluded

that treatment with dicoumarol has been the most tmportant factor in the patho
genests of the haemorrhages in most cases It 1s vers probable that the same 1s
true of the mld cascs
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Summary and conclusion

In this chapter the haemorrhagic complications during treatment with dicou
marol have been discussed—the number of cases the type and degree of severrty
Further the PP values recorded m connection with the haemorrhages are men
tioned It has been shown that the PP value was less than 10 % 1 about half the
recorded cases while 1n the other half 1t varied between 10 and 34 % In a good
14 of the cases contnbutory causes apart from anticoagulant therapy were found
There were 4 cases of cerebral haemorrhage all of which were fatal The number
of serious cerebral accidents mn the control group was similar 1 e 5 cases Onh
1 was fatal but 3 resulted mn mvaliding Excluding the cerebral
accrdents m both groups there were only 4 haemorrhages of chinteal significance
m the control group agamnst 28 in the treated group This shows that n most
cases anticoagulant therapy must be rechoned as the most important pathogenic
factor n these haemorrhages (even if there 1s another contributory cause)

The meidence of haemorrhagic tions during ant )? therapy
should be seen 1n relation to the antithrombotic effect achieved m the pertod of
treatment This mformation 1s onlv grven exceptionally m previously published
articles In spite of the treatment bemg verv intensive m this mvestigation (sec
Chapter IX) the d of h h lications 15 no higher than 1n
previous mvestigations by other workers i this field




CHAPTER \IV

Investigation of liver function during long term treatment
with dicoumarol

The question of whether or not dicoumarol dimages parenchy matous organs
has attracted attention since this drug was brought into usc as an anticoagulant
Bingham Meyer and Pohle (1941) gave repeated Jarge doses and enormous single
lethal dos=s to dogs without being ble to demonstrate any morphological signs
of damage in prrenchymatous organs Nor could they show changes n the Iiver
function tests in dogs or men treated with dicoumarol Similar experiments hwve
been earricd out by Butt illen and Bollmann (1941) and others with the same
result

Liver function tests and post mortem examinations of the lner after admm
stration of dicoumarol for many vears hate also shown no sign of toxic damage
(see Nichol and Fassett 1947 Foley and Wnght 1949 Niwchol and Borg 1950
Nichol I hidlips and Jenkins 1954 and others)

In the present mvestigation the following liver function tests were carried out
i the patients n the treated group (1) 1cterus mdex (2) thymol turbidits
(3) Gros test and (4) fractional esimation of serum albumm and serum globulin
(For techmque see p 52)

These tests were carried out once or several times n all 119 patients except in
3 who died early n the observation period In 88 cases the tests were done
shortly before or shortly after the begmning of the observation period In 16 of
these cases who died the tests were not repeated later In the remmuining 72 cases
the tests were repcated before the end of the observation pertod In 28 cases
the Iiver function tests were done for the first time 2fter a vear or two of dicou
marol therapy  All these tests were normal and werc therefore not repeated later

In 3 cases the thymol turbidity test was positine at the beginming of the
obseryation period and remamed positive when tested later One of these patients
had persistent hepato and splenomegaly of unhnown actiology Another was an
alcohiolic and had rheumatoid arthntis and 2 constantly ratsed BSR The thied
¢1 e had modcrate hepatomegnly after Itsng in the tropics for many years She
had had repeated attacks of malana once with protracted jaundice

In 2 cases the thumol turludits test was positive at the beginning of the obser
vation period but later beeame negatine One of these patients had had acute
hepatttis but in the other the renson was unknown
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In 5 patrents the thyvmol turbidity test was neyative at the heginning of the
observation peried but later became positive In 1 of these cases the probable
reason was heart faillure but in the other 4 cases no special reason could be found

Otherwise all the Inver function tests were completely normal m all cases It s
therefore unlihely that the positnie thyvmol turbadits test mn the 4 patients men
tioned was due to treatment with dicoumarol although this possibilits cannot be
evcluded This test can become positive m many different conditions and can
therefore not be taken as an ndieation of I er damage without more ado

Summary and conclusion

In this chapter an account has been given of the i estigations carried out to
test the liver function durmg long term treatment with dicoumarol With the tests
used there was no definite evidence that this form of treatment damages the hner
function The thymol turbiditv test did however become po itne during the
obseration period 1n 4 patients for undiscos ered reasons



CHAPTER \1}

Supplementary comparison of the treated
and control groups during observation pertod
Mode of life and morbidity

In this chaptcr an account will be given both of some aspeets of the patients
mode of life mcluding personal habits and ability to work and of the morbidity
during the observation peniod It 1s mtended as a supplement to the previous
comparison of the treated and control groups (see Chapters \ and \I)

The naturc of the present problem made 1t important to put a great deal of
weight on making certam that both groups had uniform treatment apirt from
the use of anticongulants This has been discussed in detml m Chapter VIIT
1t indicated normal cardiological treatment was nlways given to the patients mn
both groups On the other hand cfforts were made to 1void all specral and
unnecessars additional treatment which might influence the results

Duet alcohol tobacco

A dctailed imvestigation of the diet aleohol and tobacco habits of the patients
was not attempted In the many conversations with the patients however the
author got 1 fairls good prcture of such personal habits

\o specral instructions were 1ssued about diet The patients were told to 1vord
putting on weight Weighing the paticnts before the end of the obsery ation pertod
showed that n most eascs the werght had remained practically unchanged
Constderable loss of weight was however obsersed n some patients m bLoth
groups who doveloped termmal eachextn Obese patients were generally advised
to lose waght but no special mnstructions were 1ssued for dietetic or other treat
ment of obeaity One woman m the treated group who was very obese lost about
20 hg on her own mitiative All the other very obese patients remamed obese
Neither low cholesterol nor Jow fat diets were recommended to any of the
patients 1f the patrents inquired especsally  the author rephed that the sign1
ficance of cholesterol m coronary <cliross 1s not yet sufficiently clear and that 1t
1s not vet hnown which dict 1s the most suitable On the whole it can be said that
the patients tn this myestigation stuck to their normal diets (Salt restriction
cases of heart Pulure was naturslly an execption )
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Many patients ashed whether alcokol was permitted It was not prohibited
but patients were warned against excess and 1t was stressed that m coronan
disease alcohol should only be taken when at rest A couple of patients in each
group who were alcoholics were adviced to stop or drastically reduce therr mntake
but this advice had no effect In a few cases where knowledge of the patients
made misuse of aleohol unhhely alcohol was recommended to assist relaxation
and sleep m the evemngs Exceptionally alcohol was also tried for angina pectons
None of the patients became alcoholies during the observation pertod and most
of them seemed only to tahe a very moderate amount

Many patients also ashed about the use of tobacco The author replied that
the sigmficance of tobacco 1n coronary disease 1s not yet clear \o patients were
forbidden to smoke Some heavy smokers were adsised to cut down but the
advice was only seldom or temporanly taken Some moderately heavy smokers in
both groups cut down on their smoking but only 3 patients in the treated and
5 m the control group completely stopped smoking after their mfarct ‘lost
patients s emed to smoke as before and some smohed more than before

Ability to work and type of work

The author knew the type of work and the patients ability to work mn all eases
A general prcture of these conditions 1s given 1 Table 88 The patients have been
dinided roughlv mto 3 groups according to type of work (1) manual labour
(1e heavy or light) (2) not manual labour (usually office work admmistrative
work non strenuous shop work) and (3) domestic work Temporary mterrup
tions because of illness during the observatton period are not shown m the table

The table shows that the number of patients who returned fo their previous
work and were still working at the end of the observation period was somewhat
larger 1n the treated than in the control group However the difference 1s smal]
and seems to depend partly on the fact that a few more of the patients 1 the
control group had reached retirmg age and stopped work before the ongmal acute
mfarct Otherwise the difference between the groups 1s strikingly small and hardhy
gives reason to believe that the treatment has influenced the patients ability to
work On the other hand the table provides good evidence of the comparability
of the two groups and of the fact that they have been treated in the same way ag
regards returning to work after the acute mfarct

Frequency and duration of admisstons to hospital

The wuthor knew all the detatls of all the admissions to hospital for the Ppatients
1 this mvestigation during the obseriation period The case histories coverng
these admissions were alwayvs studted carefully and & summary meluded in the
authors file It 15 of mterest to examne morbidity by companng the frequency
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and durttion of the admissions to hesprtal m the treated and control groupy It 15
af .peesl mterest to compare the admissians for cardwtaseular dis ases Cardio
vascular and non cordiovasular disenses (intercurrint discases) wil] therefore be
considered scparately

TARLE 8¢
Admissions to hospital dunng obsery stion pertod

m ml:-r 3oapt Hsati nf v I apitatisant o fo
Towar of av s ra d ovawrpla di_ase Int rarcentd ease
b withnew Totat Totsl
o i »d Ae No  fwatten A Ao du af on
tm athe) adsvian LR AN e ot otk v cd ¢ adm  {month }
Treated roup
{119 cases) bo2e 56 4 8 61 28 51 B
Contro} s roup
{118 case 432 73 64 114 0 22 44 27

Table 39 gives a genera) preture of the admissions to hospital during the abe ¢
1ation period The number of patients m each group that bad one or sevexal new
admissions to hospital 1s shown Further the number of patients number of
admissions and total duratiom of the nen admissions for cardioruseulac diseases
and mtercurrent disenses m the twe groups 1t ndiented 1t shauld b mentioncd
that hospitali ation of patients m the treated growp with hvemorthagre compht
cations has been mchuded under cardovascular discases

The table shows that theve wore more hosprtaltsed patients and the numbce
vas considerably farger and the total duration Jonger of the admissions for
cardwtascular diseases m the controt than n the treated group These data
provude a vers convincwmg supplement aud support for the data m the com
pamson of the recurrent infarets and mostalts (sce Chapters \ and \1)

It 15 also seen that the number of hospitalisud patients and the number of
admuscians for mtereureent diseases were shghtlt luger w the treated than i
the control group as one would expect considersng the dafference m length of the
obseryation penod The total duration of these vdmiswons was howetor slightly
langer tn the control thaa w the treated group This was heenwse 3 patients n
thie group were sn hospstal for sclatively long pertods with myelomatosis kg,
nant ¢yhndroma m the trache and sentica respectinedy "

Heart fuluge
Many patmts were freated for howt fadure dunag Ahe obseryavon peniod
Heart fulure  wxs taken to sohude keft heart falure with dsspnoes A vesy
esprasally nocturwd dvepnoen and right heart fulure wath penphesa} oedemn
Dsspnoea on exertion which s often very dufficult to asse 3 was pot meluded
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Table 90 gives a general picture of the distribution of the cases with hear
fulure Tt shows the number of patients m the treated and control groups witl
(1) severe progressive heart fulure (2) moderate sometimes temporary hear
fulure compensated by treatment ~nd (3) no sign of heart fmlure Some patient:
died so early 1n the observation period that their condition was mpossible tc
assess The number of such eases 1s given at the bottom of the table

TABLE 90
Henrt failure during observation period

Degree of heart fallure Trg tedgroup  C ntrolgroup
Styere permanently progressive 4 12
\loderate sometimes temporary comp by treatment 16 17
No sign of failure 94 80
Uncertain 5 9
Total 119 118

Heart fulure 1n coronary dsease 1s related to the degree of myocardrl damage
which usunlly depends on the size and number of mfarcts The table shows that
there were 3 times as many cases with severe permanently progressne heart
fulure 1n the control s m the treated group 1 ¢ 12 and 4 cases respectively
This 1s reasonable because of the considerable differcnce 1n mmadence of recurrent
mfarction i the two groups (see Chapter \) Otherwise there 1s no obvious
diffurence between the groups

It should be mentioned here that 26 patients in the treated and 34 m the
control group recuned digitalis contimuously As well as for defimte cases of heart
fmlure chgitalis was sometimes tried for dyspnoea on exertion and exceptionally
for cases of angina pectorrs with latent heart failure as a possible contributors
cuse

Angina pectoris

A detmiled mvestigation of whether long term treatment with dicoumarol n
mvocardial infarction has anv effect on the tendency to angina pectorns 15 out
side the scope of this study Mo nttempt was therefore made to make 1 regular
and detailed miestigation into the degree of angna pectoris either by carcful
past lustors assessment of the effort tolerance or with the help of graded exercises
or an apoxicrma test Such mvestigations in o heterogenous group of patients
such as the present one would be extremels difficult both to carry out and assess
The patients were of all ages though the average age was farrly high and there
was a relatively hugh merdence of general phssical infirmits Their modes of hifc
differed greathy so did their ability to work and their type of worh and there
were large differences in eardiac status Graded excreises and espeeially an anox
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acmsa test would often hise been contrwodicated on account of 7 not meon
siderablc rish

\ns assessment of prophivlactic tharapy in angma pectons is very difficult
Oue souree of error will be emphauscd pamels that enses of "ngint peetons often
have spontancous matural fluctustions Relatneh good penods or periods with
improtement re not mfrequentls followed after mtersals vargmgup lo 2 vear
1t p nods of defimte deteroration {(sie eg Boas 1931y ¥ oaler (1956) has
recently grven an excellont survey of thus 1nd othet sources of error in the assess
m nt According to hum an derl miestigation should fulfill the Inllowing conds
tians (1) A scleetion of pabients whom coronary sclerosis 13 the only or the
most mmportant cause of the distas (2) Large number of patients (3) Long
obsersation period (4) Plcebo troated control group {5) Double blnd
techmgue In addition to these there 1s perhaps the additional question of an
objective method for 1ssessing the effort tolerance

The present study only fulfills the first three conditions It was however posy
3ble to comprre o treated with an unireated group of patients therefore although
plac bos were not used a rough companson of angina pectons m the two groups
may be of mterest

All the paticnts mn this study were xammed chneally for angina pectons They
sweee 41l ashed about the frequency of the attacks and thar smmediate cause and
at cach follow up chmie whether thesr condition had mmproved or detenorated The
muestagator was especally aware of the fact that some patients confuse angna
peetonis with dyspnoea on exertion and he questioned 21l the patients theroughh
with this 1 mmd Tt 5s therefore unltkely that errors arose m this differentind
dugnosty

On the bass of the mformation recened the patients were diided imto
4 groups

(1} Severe nzahding angina pectorss This group mcluded patients who
throughout the whole period of ebsersation had very low effort tolerince and
frequent severe attacks usually scrveral tumes 1 day Most of the patients in ths
group 1kso had oceastonal attachs when at rest

(2) Yoderate angma pectons This group meluded pattents who throughout
the whole persod of cbservation had tipied] angina of effert usually with dady
attachs ocenrnng on normak everyday exertion 1e on gomng up sturs cte These
paticnts had no attacks of pam at yest and got on farls well once thes had
Jearned to slow down

(3} Mid angina pectons This group mclndad patients with less frequent mor
wregular attacks of angin pectons The attachs usualls occurred however when
the patients forgot to be carcful of thewr heart The attacks were usually brought
on bn unusual accurrences such as emotion. ] upcet physical exertion on + full
stamach wadlung 1 severe cold ete

{4) Vo angma pectons

i
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TABLE 91
Angina pectons during observation period

Treated group Control group
Severe angina pectons 94 13 (9)
\oderate angina pectoris 24 (6) 23 ()
Mild angina pectons 35 (4) 39 (8)
N\o angma pectorns 46 (5) 34 (9)
Uncertain (short observation peried) 5 (5) 99
Total number of cases 119 (24) 118 (42)

The figures m brachets refer to the number of deaths durng the observation perod

Table 91 shows the distribution in the different eategories of angina pectons of
the patients i the two groups It 1s evident that there 1s very httle difference
between the treated and control groups The treated group is shightly better off
but 1t should be remembered that this mav be explamed by the fact that ther
were fewer recurrent infarets in this group

None of the patients m group 1 either m the treated or the control group
<howed ansv tendency to mmprove The course of the disease for patients in
group 2 and especially in group 3 was more sanable Periods of improvement
were obsery ed among these patients in both groups Periods with marked deterior
ation also occurred cven in 1 not inconstderable number of patients in the treated
group

Tlus comparison has too many sources of error to give a dependable ey aluation
of the cffect of this prophylactic theraps n angma pectons The author has not
however been comvinced that long term treatment with dicoumarol has anv
defimte prophslactic effect agamst the tendency to attacks of retrosternal paun
n this group of paticnts

Increase 1n size of the heart

In most of the paticnts i this studs radiological exammation with estimation
of the eardiae volume was carried out at the begmning of the obseryation period
{Sec pp 84-86 and Tables 40 and 41) Durning the obseryvation period 1n many
cases radiologicl measurements were tahen <everal times usually dunng new
admusstons In the patients who Ined to the end of the observation period
the measurements were repeited towards the end of the period The same
technique was used for alf the radiologieal mvestigations and the measurements
were all made by one mdinadual (see Chapter IV p 53)

\ companson of the altcrations in cardie volume noted during the observa
tion penod fram patient to patient and from group to group 1s difficult to make
accuratelv beeau e of the very vamable wntervals between (xaminations The
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consuderable differences in the length of the obeersation pensod was one of the
most mportant rewsons for the In erder to obtun a3 accuride 4 precture 13
possible of the alterations m eardine volame w refation to the values found at
the begining of the observation pertod the following method was adopted with
the onginal volume as the ongin the changes m volume m each indisdunl
patient were entered on separate sheets of graph paper for the treated group and
control group The mterial between measurcments (1n months) was taken s the
abserss and the difference i cardiae volume (in ml/sq metre body surface aren)
as the ordmate In the cases in which only one measurement wns tahen before the
end of the observation pertod this value was entered as @ pont on the griph
paper In the cases m which several mensurements were taken the pomts were
joined together by hnes The two digrams gave a visual impression of the alter
atwns i cardiac volume and showed immeditely that there was no obuous
difference between the treated and control groups A more detuled statistieal
comparison was therefore not carrsed ot The digrams are omitted to smie
spice

Finally 1t must be mentwmed that + moderate merease wm the relatne eardime
volumes of 50-98 mi, square metre bedy surfaec areq was found 1 18 cases n
the treated and 16 1 the control group A definite and considerable increase in
volume of 100 mi/square metre or more wes found 1w 9 caces in the trevted and
14 1n the control group

Electrocardiographic investigation

In ths study electrocardiograms werc taken regularly 2-4 times 2 vear some

“hat more frequcntl\ i the control than i the treated group In addstion
tary electr ok were taken after a suspected attach of pam

or when arrhyvthmia or tachyeardia w15 found on chmical ecammation (Extra
systoles were often heard on i but efect: diograms were not tahen
1 such cases unless the dingnosis was uncertain and the existence of other forms
of arrhythma was suspected ) Finally many electrovardiograms were tahen
during admssions to hospital 1n the observation period especialls to versfs the
dragnoss of new mfarets

The electrocardiographic findings will not be anahised w detasd but st 15 of
interest to make some comparisons between the treated and control groups The
eleetrocnrdiograms m both groups were therefore studied for the followmg con
ditrens

(1) Tendency to return te nermal the number of patents in ench group was
cotnted 1 which the electrocardiograms returned to normal either temporinly
or for the rest of the observatson period Left aws dissation was here taken as
normal and most weight was put on the 8T and T changes returmng to normal

(2) Occurrence of arhythma {1} pwoxysmal or permanent atnal fibrlivtion
or flutter) (b) parovysmal tachveardia
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(3) Occurrence of bloe! (a) A=V block grades II and III (b) bundle branch
bloch (A-V block grade I was not mcluded as 1t 1s so often the result of treat
ment wath digitalis )

Table 92 shows the result of the analysis of these phenomena The table shows
that a lasting return to normal of the electrocardiogram w 1s observed mn 28 pa
tients 1n the treated and 17 i the control group This difference might indicate
that long term treatment with dicoumarol favours the tendency for collateral
vessel formation and reeanalisation m coronary occlusion Qtherwise there 15 no
obvious difference between the groups

TABLE 92
Llectrocardiographic findings

16 fin tings Treatedgroup  Co tr tgroup

{119 cases} {118 cases)
Return tonormal  Lastmg 28 17
Temporary 10 12
Arrhy thmon Atnal fibrillation  Parovvsmal 4 3
(or flutter) Permanent 1 2
Paroxysmal tachyeardia 2 3
Block A~V bloch grades IT and IIT 1 4
Bundle branch bloch 2 2

Attention should perhaps be drawn to the strihinglv low frequency of atrial
fibrillation especially when permanent i spite of the fact that all the patients
m thus mvestigation had had one or several defimite infarcts Paroxysmal tachy
cardia was also seldom observed 1 the treated group there was 1 case of suprn
ventrcular and 1 case of ventricular tachy cardin and 1n the control group 3 cases
of ventneular tachveardin A considerable proportion of the cases of arrhy thmia
and heart block dexcloped in connection with new infarets

Lxtra cardiac thromboembolic complications
Intermittent elaudication
Finally st 15 of interest to mention that during the observation perod nter
nuttent claudieation developed i 8 patients m the control group and only 1 m
the treated group Nonc of these patints had had this symptom before the
recorded acute nfaret This difference might be interpreted as mdicating that
continuous trcatment with dicoumarol] has a prophylaetic effect on the devclop
ment of sccondary thrombosis which 15 often assumed to be the drect cause of
the clinteal svmptoms i obliterating arteriosclerosis (see also Chapter VI p 67)
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Other extra cardiac complications.

Apart from the possible arterial thromboses mentioned above ctra cardine
thromboembolic complications were extremely rare No such complications were
observed m the treated group and only 2 cases n the control group (pulmonary

bolism and thrombophlebitis)

Summary and conclusion

In this chapter an account has been guven of the mode of hfe of the patients
and the morbidity during the observation pertod Specral restnictions concerming
det (calorte and cholesterol intahe) alcohol and tobacco were not issued to
patients i either the treated or control group There was also no obvious differ
ence between the groups as regards ability to work and type of work (see
[able 88) The frequency was considerably higher and the duration longer of
admissions to hospital for cardiovascular diseases during the observation period
for the patients m the control than m the treated group but there was no differ
ence between the groups as regards morbidity from intercurrent diseases (see
Table 89) Severe progressive heart falure was obsersed in 3 times as many
patients m the control as in the treated group 12 and 4 ctses respectrvely (see
Table 90) A detailed msestigation was not made mto the prophylactic effect of
treatment on angina pectoris but @ rough comparison was made of the two groups
and there was no obvious difference (see Table 91) An analys:s of the radiological
changes 1n cardiac volume durmg the obsersation perod also showed no obvious
difference between the groups A considerable ncrease mn the relative cardme
volume was observed m about 10 % of the patients The large number of
electrocardiograms recorded during the observation pemod showed that a

lasting return to normal after the recorded infarct was observed m consider
ably more cases i the treated than m the control group (see Table 92) Perman
ent atrial fibnllation was only observed m 3 cases 1 in the treated and 2 n
the control group Intermittent claudication developed dunrg the observation
period m 8 patients 1 the control and 1 n the treated group who had not prev:
ouslv had this symptom Qther extra carditc thromboembolic comphications were
extremely rare



CHAPTER \VI

Medical and psychological significance of regular supervision
of patients after myocardial infarction

In spite of an mcreasngly optimustic view of the prognosis 1t 1s well known and
generalls known that after an acute myoeardinl nfarct patients are apt to have
an uncertaun future This 1s sean vary elearly 1n this study in the different fates
of the patients during the obscrv ation period especinlly as shown m Chapters \
NI and \V

Popular medical articles 1n the daly press and talks on the radio have reeently
given the general public increasing knowledge about diseases and their prognosts
It 1s 1 matter of opimon whether this 1s a good or a bad thing Certunly for all
tlunking people the dovelopment of 2 myocardial infaret 1s not only 2 physical
but also » considerable cmotional triuma which makes the future uncertamn and
msecure In most of the uncomplicated cases the patient gradually more or less
completels regans his confidence and fauth in life In some more sensttive patients
the knowledge of the uncertain prognosis brings a permanent either manifest
or Intent fecling of insecunty and faar wlich 1s often kept going by the subse
quent course of the disease Angina pectorts unexpected attacks of coronary
msufficienes or more atypieal cardine pun  antenor chest wall syndrome  pal
pitations nfra mammary pam ete often darken the evistence of patients with
coroniry diseas

Regular supervision and pessible trettment of patients after myocardial
wmfarction therefore has a double significance (1) to supervise the condition of the
heart and to mstitute the necessary cardiologieal treatment if new symptoms
develop and (2) by doing this to be able to console the patient and reassure him
that after thorough cxnmination ather it has been found that his condition 1s
satisfictory ot that treatment 1s necessars for the symptoms that have wor
ried him

It has been sud that the rgular sencpunctures during long, tarm anticoagulant
therapy contribute to mahimg and heeping & cardine ncurosis gomng  In the
withor s expertence this onhv oecurs very «xeeptronally On the contrary the
regular elimtes and contact wath the piticuts proside a possibility for cardiologreal
and pr vchological supcrvision and traitment wluch 1 most patients seems to
e ecunty and confidenee Howaver at 1s undoubtedly of utmo t importance
that the phyvaienin m charge of the antico igulint tharpy s alse willing, and ablc
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to tahe complete responsibility for all aspects of the heart disease In the authors
opinon 1deally one should not emphasise long term treatment too much when 1t
15 mstituted It should not become the sole focus of the patient s attention but
as far as possible merely an item amongst the rest of the treatment

The fact that after mvocardial infarction patients feel a need for the security
of regular supersision and obsersation by a doctor has m the present studs been
most clearly shown in the control group Almost without exception these patients
have for 3-8 vears attended cliics regularly 3-4 times a year on the exact date
and hour arranged 3—¢ months beforchand They also d the mvestigator
i they had unexpected dexelopments or worries In the author's opmion this
need of patients with coronary disease for regular and competent supervision and
treatment has not previously attracted enough attention at any rate mn tins
country




CHAPTER \VII

Autopsy findings

Autopsy was carried out m a relatnely large number of the cases i thi
mvestigation who died during the period of observation An account will now he
given of the most important findings

Autopsy findings are espeerally interesting in an mestigation into the effeet
of long term anticoagulant therapy after myocardial mfarction for the following
mam reasons (1) To make certun that the onginal diagnoss of acute infarction
was correct (2) To verfv or discover the eause of death The most important
point bung to sce whether it was cardiovaseular or not if so to see whether the
patient died of a new myocardial infaret or of some other cardioy ascular cond:
tion (3) To venfy the existence of chimcalls diagnosed or to demonstrate unding
nosed thrombocmbolic phenomena  (4) To venfy or dimonstrate the existence
of haemorrhages

The post mortems 1n this inyvestigation were carried out following the routme
normally used i the Department of Pathology 1n Ulley al Hospital Post mortems
were thus not planned or carried out with this investigation especially m mmd
It was impossible to carry out more specialised sctentifically planned post mortems
because of pressure of work and frequently changmg staff m the Department
of Pathology

Number and distribution of post mortems Techmique

Of the 66 cases who died during the observation penod 43 had post mortcms
t¢ 19 1 the treated and 24 1n the control group In 4 of these eases of whom
3 died outside hospital and 1 1 hospital post mortem was carried out on the
mmtiatne of the author and it was onlv possible for 1 partial autopsy with
macro and microscopte exammation of the heart In the other 39 cases a com
pletc post mortem was carned out with exammnation of all the viscera] organs
meludimg the heart and large blood vessels In 30 cases the bramn was also
exammed

VMacroscopic ntestigations In all the cases the heart musculature was
cxamned relatively accurately and thoroughly  Systematie macroscopic ¢xam
nation of the coronary arteries was also carried out partly by mspecting cross
«ections of the artemes and parth by epenmg up the artenes longitudially
Usually both methods were combined Further a svstematic macroscopte hunt
for mura! thrombi on the endocardum was carmied out Finally the mam
branchcs of the pulmonary arteries and the lungs were inspected for thrombo 1
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embolism and pulmonars mfarctrion 1n all the cases except for the 4 partial
autopsies

A systematic investigation of the visceral and peripheral arteries was however
not carried out except 1n 1 few cases with ¢l Ilv d rable t} \; bol
phenomena Simularly the s enous svstem was not examned for thrombosts

Microscopic tnvestigations The heart was exammed microscopienlly 1n 36 cases
ncluding the 4 partial autopsies In the 32 complete utopsies the lungs liver
Jdneys and sometimes other 1sceral organs were usually exammed microscopic
ally The bram was also cximined mucroscopically i the majonts of the 30 cases
1n which 1t was removed

Routmely microscopie 1myestigation of the heart only ncluded examination
of sections from the cardiie musenlature Usuallv histological examination of the
coronary vessels was not carried out However this was done m some cases at
the author s special request 1n order to venify the presence of suspected or defimitc
macroscopic coronary thrombosis and to grve some mdication of the age of the
thrombosis Vural thrombi on the endocardium were also exammed mero
scopically 1n some cases

While the demonstration of an old fibrotic infarct m the cardiac muscle 1s
usually easy 1t 1s somettmes more difficult to demonstrate a fresh myocardial
infaret at autopsy In cases where death occurred minutes or a few hours after the
begmning of an attack the patholotcal changes in the myocardium will either
not develop or be very small In such cases the demonstration of fresh throm
botic (or haemorrhagic) coronary occluston 1s the only pathological way of ven
fying the diagnosis These difficulties become even more pronounced if one 1s
attempting to demonstratc 2 new nfarct m 4 mvocardwm which 1s already
altered by presious mfarct(s) It is especially difficult to differentiate o new
extension of a previous mfarct if the interval between the two episodes 1s short
These difficulties however only played a small part mn this investigation apart
from a few cases who dted very early i the observation period

Tinally 1t must be mentioned that although the autopsies were carned out
according to routme the pathologist had read the case histories and therefore
his mam snterest was m the cardiosascular system In most cases the author was
also able to be present at the post mortems and to ask questions of special
imterest The sigmificance of the question of thromboembolic phenomena was
always especially pointed out to the pathologist The mucroscopie sections were
also later gone through by Dr h Larsen from the Department of Pathology
and the author

Characteristics of post mortem cases

Table 93 shows the ages and seves of the post mortem cases It 1s evident that
a4 relativels larger number of women in the treated group than in the contro]
group had post mortems Further most of the autopsy cases in the control group

——
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were relatively young Half the patients in this group werc under 60 vears old 1s
1gainst barely 14 of the patients in the treated group

Looking at the past lustories 1t was found that 25 of the 43 post mortem cases
had signs of coronary disease before the acute infaret that included them m the
msestigation 1¢ 10 of 19 cases m the treated group and 15 of 24 1n the control

Aroup
TABLE 93
Age and sex distrtbution of post mortem cases

9148 sten PR en Men " E en
40-49 0 0 1 1]
50-59 4 2 10 1
67-69 6 5 7 2
70-75 1 1 2 1
Total 11 8 20 4

Post mortem verification of the original acute infarct

The dhagnosis of the original acute infarct was confirmed 1n all post mortem
c1 es Fasily scen usually large fibrotic infarcts were found Therr position was
usually 1 good agreement wath that found with the clectrocardiogram In the 36
c1ses in which the heart musculature was examined microscopically  there was
al o no doubt that the diagnosts had been correct In most cases fibrotic con
nective tissue with fow cells was found in the old infarct areas In somc eases
where death occurred early in the obscrvation penod the microscopie changes
were fresher with connective tissue contanmg more cells and blood vessels with
pimented macrophages and somctimes infiltrition of Ivmphocytes and plisma
«lls In all cases the changes corresponded to the diagnoscd age of the mfarct

Causes of death

An account has praviously been given of the causes of death in the patients i
this miestigation who died dunng the obsersation period  (Sce Chapter \
pe 140143 ) Here thereforc only the most important autopsy findings wili be
recptulated and commented on briefls

Of the 43 post mortem cases a definite non cardior aserlar cause of death was
venified at autop 1 i 3 crses There were two cases in the control group one who
died of myelomatosts and the other of malignant eviindromn in the trachea with
mctastt es The diagne as had previoush boen made ehinie v 1 both thee eases
One pitient i the trevted group died of cerchral tumour hustologienl divpnosis
phobta toma multforme
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In the other 40 post mortem cases the cause of death was cardiorascular
Cerebral hacmorrhage was venfied as the causc of death mn 5 of these cases 4 1n
the treated and 1 1m the control group In 1 case in the treated group haemorrhage
was found m both hemispheres breaking through nto the ventncular system
and bleeding m the base of the brain and round the medulla oblongata In the
other 4 cases extensrve bleeding was found m the mternal capsule basal ganglia
and the adjacent hemisphere on the same side breaking through mto the ven
tricular system I eviously these cases and their relationship to treatment have
been discussed m more detail (sce Chapter NIII p 166) Adianced generalised
arteroscl wnth dary pl was found m 4 case 2 1n each
group The post mortem findings i these cases haie been discussed earlier (sec
Chapter \Ip 142)

In the remaiming 31 post mortem cases the cause of death was probably purely
cardiac Heart falure was considered to be the cause of death in a 57 vear old
man who had had his first infarct 8 months before the one that mcluded him m
the mvestigation After 1 month of the observation pcriod had elapsed he deve
loped signs of severe left heart fallure and shortly afterwards a rapidly progres
sive right heart failure with congestion of the Iiver and massive oedema In the
weeks before death he was pertodically confused and restless with Cheyne Stokes
Tespiration and progressive uraemia Post mortem showcd a considerably enlarged
heart with extensive fibrotse mfarction myvolving the whole anterior wall of the
left ventricle which was very thin Further m this area there were macro and
microscopic signe of relatively fresh pericarditis

Cardiac rupture with haematopencardium was found to be the cause of death
n 2 cases both 1n the treated group One of these cases was a 64 vear old man m
whom the condition developed after 2 months observation 1e 3 months after
the origmal acute infarct The rupture was constdered to be the result of 4 new
mfarct as the patient had had chnical signs of a new infaret with symptoms of
shock 9 davs before death At autopsy a considerably enlirged heart was found
with aneurismal bulging of the lower half of the antertor wall of the left ven
tricle and an approuimately 15 em wide rupture 1n this area Further a relati ely
fresh thrombus was found 1n the first part of the descending branch of the left
coronary artery with moderate histological signs of fresh infarction The othe;
case of cardinc rupture occurred m 2 61 vear old woman who was st not
discharged from the ward 53 days after the omginal infarct In this case autopsy
showed an app 1y 4x4 cm

on the antenior wall of the left
ventricle with rupture but no macro or microscopic signs of mfarction There
were signs of occludmg atheroma m the descendig branch of the left coronary
artery 1nd also n the right coronary artery but no sign of thrombosts

A clinical diagnosss of perforation of the intertentricular septum was venfied
at autopsy m a 51 vear old man m the control group after 23 a .

5 obser
nd about 2 months after the origmal acute faret The lower S whon

of the anterior
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wall septum and apes of the left ventricle had been converted to a thin fibrous
transparent membrane and there was an approximately 8 x 8 mm perforation 1n
the septum parthy covered by a thrombus

Sudden death probably caused by ventricular fibnllation or ventrieular arrest
occurred 1 4 of the post mortem cases 3 m the treated and 1 in the control
group Of the 3 patients m the treated group 2 had had 2 defimte recurrent
infarct earlier 1n the obscryation period At autopsy n all 4 cases extensive oblt
terating and sometimes occluding therosclerosis was found in the coronary
arteries and there were large advanced fibrotic nfarction changes but no sign of
coronary thrombosts or of fresh nfarction

1 new myocardial infarct was considered to be cause of derth m the remunmng
23 post mortem cases 1¢ 6 i the treated and 17 in the control group New
mvocardml mfarets venfied at autopsy meluded (1) Cases with macroscopic
and/or microscopie signs of fresh infarction 1n the myocarditm (2) Cases with
macroscopte and sometimes mtcroscopic signs of fresh coronary thrombosts but
not alwavs with simultaneous changes in the myocardizm

Table 94 shows the cases mn the treated and control groups in whom such
changes were demonstrated The post morter diagnosts 13 based on the patho
logical report on the macroscopic and sometimes microscopic findmgs to
gether wath a Iater mspeetion of the histologieal sections The pathologieal find
ings were morcover alwavs compared with the clinical course of the disease the
mode of death and the results of chinical and electrocardrographic v estigations
before death

TABLE 94
Post mortem venficntion of new infarction as the causc of death

Dlagnosis Ifled Treatedgrorp  Controlgroup

\lacro and microscopteally 3

9
Only macroscopicalls 1 6
Only mucroscopiclh 1 1
Uncertamn 1 1
Total 6 Y

The table shows that the pathologieal diagnosis w1s uncertain i 2 cases In the
ease 1n the treated group death occurred mn the course of a fow minutes and no
defintte signs of 1 new infarct were found In the case in the control group the
pathological deseniption of the heart was so incomplete that ne defimite conclu
stons could be drawn Clinicalls the course of the disease defimtely indieated
that the cau e of death had been a new farct In addition to these cases of
infarction there was nl o the case alreads mentioned m the treated group where
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death occurred as a result of cardiac rupture and a case m the control group
where death was primanlv duc to cerebral hacmorrhage but where autopsy
showed 2 new nfarct as well

Thromboembolic phenomena

The distnibution of the thromboembolic pheromena deseribed in the patho
logteal reports 1s shown i Table 95 As mentioned the majorty of the mvestiga
tions were only macroscopic Anv ass ssment of the age of a thrombus was there
fore not very exact and was often not included 1n the description This means
that the thromb: demonstrated i some of the cases who dred carly n the obser
vation period may have been present before the beginnmg of the obsersation
pertod possibly even as the cause of the original infaret On looking through the
cases 1t was found that this was not possible in more than 3 cases 11n the treated
group and 2 mn the control group On account of the relatively maccurate routine
method of mvestigation used the figures must be presented with reserse

TABLE 95
Thromboembolic phenomena demonstrated at autopss

Typeortn mb Ro ' PG Q LEo )
Coronary thrombosis 5 6 14 17
Mural thrombosis 1 1 6 [
Peripheral arterial thrombosis 1 1 1 2
Cerebral thrombosis 0 0 1 1
Pulmonary embolism 0 0 1 ?

The table shows that of the 19 cases i the treated group a thrombus in -
coronary artery was demonstrated 6 times m 5 cases (26 °Z) One of these cases
was % 74 vear old woman who died of cerebral haemorrhage The haemorrhage
occurred 11 days before death Dicoumarol was stopped at once she wag ghen
vitamit K and the PP value 9 days before death had msen to 52 S5 At autopsy
a small non occluding mural thrombus was shown on an athero clerotic plaque
m the nght coronarv artery Microscopy showed that the thrombus wags quite
fresh and had probably developed a fuw days before death after dcoumarol hng
been stopped

In the control group a thrombus m a coronars artery was demonstrated 17
times 1 14 (58 <¢) of the post mortem cases The incidence of a thrombuys as the
canse of coronary occluston 1s thus m the control group a httle higher than the
average merdence 1n previously published mvestigations of post maort,
(see p 16) This may mdrcate that the routine method used has
relativels efficient 1n demonstrating thrombi m the coronary arteries

em Mmater)a]
D fact been
s
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The table shows that coronary thrombosis was demonstrated tiwice as fre
quently 1n the control as n the treated group This difference i frequency 15
statistiealls sigmficant The difference 1s even more marhed if we exclude the
abote mentioned case 1n the treated group in wiich thrombosis developed after
treatment had been stopped It must however be remembered that although
the treated and control groups hase been shown to be comparable when complete
this has not been shown for the small number of post mortem eases 1n the two
groups

Mural thrombosis m the left ventricle was demonstrated m 1 case 1n the treated
and 6 1n the control group

Sclerosts with thrombotic occlusion of the femoral artery was shown n one
case m the treated group who died of gencralised arteriosclerosis with complt
cations Dicoumarol was stopped for the last 6-8 weehs before death an account
of the rapidly progressive mental detenoration (See also p 142) In the control
group arteriosclerosis with occluding thrombosis of the common iline artery and
gangrenc of the toes was venfied 1 one patient who also had thrombosis m one
renal artery and pathological signs of cercbral thrombosis

Pulmonary embolism was shown at autopsy 1n a 72 3 ear old man 1n the control
group who had been in hospital for several months with heart failure after a
recurrent mfaret Autopsy also showed signs of a fresh myocardial infaret He
had not recen ed dicoumarol during the 3 weeks before death

The table shows that when all the thrombocmbolic phenomenn found at
autopsy are considered together they were almost 3 times as frequent m the
control group as m the treated group The difference 1s even greater if onc
¢xcludes the 2 cases 1n the treated group where thrombosis developed terminally
after dicoumarol had been stopped The results of the post mortems may there
fore indicate that long tarm treatment with dicoumarol has an antithrombotic
effcct and that this effect also includes coronary thrombosis It was however
also shown that the treatment is not completely prophslactic n all cases On the
whole the findings can be said to agree with the previoush mentioned results of
climenl observations

Haemorrhagic phenomena

The 5 fatal cercbral hacmorrhages which were venfied at autopss have been
mentioned earher (sce p 166 and p 187) In 2 patients i the treated group who
both lind hiperten 1on and died of cerebral hiemorrhage 1 and 2 pin pont 1t
mal haemorrhages respectiy ely were shown 1n atherosclcrotic plaques i the
coronars atteries Only one of these haemorrhagcs had eau ed a bulging forward
of the wall of the arters and shght narrowing of the lumen In the other two cases
the artenal Jumen was quite mtact Neither econdary thrombosis nor occlusion
was shown m either of these cases  Apart from the haemorrhages mentionad
here no sign of Bleeding was shown at autopsy 1n the treated or control Lroup



191

Cardiae hypertrophy Weight of heart

Bedore fimshung this account of the autopsy findings an account will be gnen
of the meidence of cardiac hypertrophy as judged v the weght of the heart
the post mortem cases In 34 cases the whole corpse was nlso weghed and m the
other 9 cases the weight of the patient shorthy before death was hnown

Table 96 shows the relationship between the weight of the heart m the post
mortem cases snd the standard vatucs for the average cardsaze weights 1n men and
women of different body werghts as given by Smuth (1920) It 1s shown that the
wesght of the heart nas above the normal average values m all the eases and
most cases st was considerably merensed Itis also seen that there s no notrecable
difference between the treated and control groups in thts respect

TALBLE 96
Qrerweight of the heart m relation to Smsth s sverage norma! values

Ore woieit T Me TR oup Cogtatg up
0- 74 2 1
15-149 2 3
150-224 4 9
225-209 5 7
300-374 4 2
375~ 2 2
Total mumber of custs 19 24

Summary and conclusion

In this chapter an account has been grien of the post mortem mvestigations
i 43 of the total 66 deaths The tutopsies were catnied out sccording fo routine
and were not especiabls planned or executed with the prablem of this study m
mind In most cases however the author had the opportunity of seemg the

t and asking app

The diagnoss of the origmal scute mfarel was confirmed at autopst in all the
cases The astopsy findings are of especial value when considermy the cruse of
death so the most smportant findings have bees mentoned

Fost mortem demonstration of thromboembole phenoment s tspeeralls
intexesting Both coronary thromb and thromboembolism 2s a whole were
dumonstrated 23 times as frequently at post mortcm 1 the controf as in the
treuted group ‘The number of cases with thromboss shown at sutopss i o
coronary artery s statisically sigmsficantly higher 1 the control than i th
treated group but 1t should be remembered that the proved comparabihts of the
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The table <hows that coronary thrombosis was demonstrated twice as fre
quently in the control as in the treated group This difference 1n frequency 1s
statisticalls sigmficant The differcnce 1s even more marhed if we exclude the
above mentioned case mn the treated group i which thrombosis developed after
treatment had been stopped It must howetver be remembered that although
the treated and control groups have been shown to be comparable when complete
this has not been shown for the small number of post mortem caves m the two
groups

Mural thrombosis m the left ventricle was demonstrated in 1 ease n the troated
and 6 m the control group

Sclerosts with thrombotic occlusion of the femoral artery was shown mn one
case 1n the treated group who dred of yenerahsed arterosclerosis with comph
cations Drcoumarol was stopped for the last 6-8 weeks before death on account
of the rapidlv progressive mental deterioration (See also p 142) In the control
group arteriosclerosis with occluding thrombosts of the common ilic artery and
gangrene of the toes was venfied 1n one patient who also had thrombosis in one
renal artery and pathological signs of cerebral thrombosis

Pulmonnary ¢mboltsm was shown at autopsy 1n a 72 vear old man in the control
group who had been mn hospital for several months with heart failure after 2
recurrent nfarct Autopsy also showed signs of « fresh myocardial infarct e
had not recened dreoumarol during the 3 wecks before death

The table shows that when all the thromboembolic phenomena found at
qutopsy are considercd together they were almost 3 times as frequent mn the
control group as m the treated group The difference 1s even greater if one
cxeludes the 2 cases m the treated group where thrombosts developed termmally
after dicoumarol had been stopped The results of the post mortems may there
fore mdicate that long term treatment with d ol has an antith botic
cffect and that this effect also meludes coronary thrombosts It was however
also shown that the treatment 1s not completels prophylactic in all cases On the
whole the findings can be said to agree with the previously mentioned results of
clinienl obsery ations

Haemorrhagic phenomena

The 5 fatal ccrebral hiemorrhages which were verified at autopsy hase been
mentioned earhier (sce p 166 and p 187) In 2 patients in the treated group who
both had hypertension and died of cercbral hremorrhage 1 and 2 pin pomnt inti
mal haemorrhages respectively were shown mn atherosclerotic plaques n the
coronars arteries Only one of these haemorrhages had caused a bulgmg forward
of the wall of the artery and shight narrowing of the lumen In the other tvo cases
the artenal lumcn was quite mtact Nesther sccondary thrombesis nor occlusion
was shown 1n cither of these cases Apart from the haemorrhagcs menbioned
here no sign of blecding was shown at autopss 1n the treated or control group
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Dascusston and concluston

The controlled clinent trinl of which a full account has been given m the
pressous chapters shows that correctly managed long term treatment with
dicoumarot of patients under §C years ofd has resulted i a statistieally sigruficent
reduction both m the meidence of recurrent mfarction and 10 the mortabits
Juring the first 12 montha after ou acute mfarct

The presumption that this stabistical sgnafieance does rot depend on chance
1s supported by maling a compinson of many other factors i the treated and
control groups alt of which are favour of the treated group (1) The merdence
of recurrent miarction snd the mortality in patients over 60 years duning the first
12 months are also considerably lower sn the treated then i the centrol group
but the difference 18 not statistically wgmfieant (2) Attachs of severe retrosternal
pun m which the presence of & recurrent infaretion was suspected but not senfied
were obsersed about half as frequently m the treated group as i the control
group (3) The mortnduty from cardiovasenlar disease judged by the frequencs
and duration of admisstons o hosptal during the obsersation period 1s consider
ably Jower m the treated thanin the control group (4) Severe heart falure deve
lops less often n treated than in untreated patents (5) The electrocardiogram
more often retums to normal after the recorded farct m the treated than m the
control group (6) The maidence of thrombosis 1 2 coronary artery shown at
autopsy 1s sygmificantly Jower 1 the treated thin wn the control group but it
sheuld be remembered that the proved comparabihity of the two groups probably
does not hold good for the post mortem casesin each group

The greatest difference between treated and untreated cases and the only
difference which 1s statigtically sigmficant w 1th the Ievel used (5 50) ts thus i the
sneidence of recurrent infarction and the deaths in patients under 60 years old and
during the first 12 months These tne points will now be exarmned 1m moxe detad

tge factor It mught at first seem surprisng that the treatment had most
effect in the younger 1ge groups The number of cbservations (recurrent mfarets
deaths) 15 certrnly considerably lazger among the oldest cases so that this group
should numerically be the best for shosing the effect of treatment Al the same
1t 15 amang the younger cases (under 80 vears) that the difference 15 statistieally
significant

Previous studies of the proguosis have shown that the mortalits ratio after
myocardial nfasction 1s considerably hsgher m relatively voung than m older

1
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patients This 1s shown especially clearls in Westlund and Hougen s v estigation
from Oslo (1956) (scc also p 25) They fourd that the mortalits ratio (ratio
between actual and evpected number of deaths) i the first vear after discharge
vared from 155 at ages 40-49 to 4 8 at ages 80-8%  The mortality ratio wlhich
cn be countertcted by treatment 15 thus considerably higher among the vounger
2ge groups
Although as far as the author 15 anare 1t kas not been espeeially v estigated
or proved 1t1s reasonable to assume that thrombosis 1s relatiy cly more important
i the aetiology of coronary occlusion and i the deaths from coronary disease
the vounger than m the older age groups It 1s therefore not unrcasonable after
all that one achieves less with long term anticoagulnt therapy m older patients
who probably more often have advanced coronry sclerosts and a2 more damaged
myocardiur « than younger patients
It should perhaps be pomnted out hre that the meidened of recurrent mfarction
aud the mortahts were hugh and there was no special difference between the
treated and control groups n the group of patients m this oy estigation
who had had morc than one nfaret before the beginning of the obseryation
peniod  Although this group of patients was small the results <cem to mdicate
that the cffect of treatment 1s shght or uncert un m prtients with recurrent infare
tion It was al o found that the cffect of the treatment sccms to be better m
patients with normal eardine volume than m those with an cnlarged heart
Together with the demonstration of the defimte effiet i the younger age
groups this finding 15 of considerable practical mterest 1t 1s m contrast with
prestously predommant ideas of the mdications for treatment which are usually
based chiefly on theorctical conaiderations Thus n 1944 when N iekol introduced
this trcatment mto cardiology it was for patients with a tendeney to recurrent
wnfarction (Nichol and Fasset 1947) Since then Nichol and his co workers hase
used this treatment 1n coroniry diserse with many different indieations mclud
mng cases of impending mfarction (see p 36 and Nickol 1950) 1 nght and co
worl ers (sce pp 33-34) mamtam that long term anticorgulant theraipy 1y mdh
cated m recurrent myocardinl anfarction especially of there are thromboembolic
complications or if periods of heart falure are a predommant furture Suzman
Lushin and Coldberg (1954) arc of & simtr opinion on the basis of therr
investigation (see pp 37-38)  Latints m whom the presenting attack 15 mild
n addition to bang the first one and who rccenve short torm anticongulant
therapy <how a favourable outlook 1 respeet of subsequent mfarction cardine
farture and death arre peetive of whether or not the anticoa
continued indefinitels By contrast the palients most kel to benfit from lony,
term anticongulant therapy are the e i whom not only i the bresenting attack
evere but thereas al o a histors of presious myocardial mfarction
On the other hand W aaler (1956) his found after o thorough study of angma
pectons patients with long, tarm theryp from Owren s material that theret a

gulant therapy 1s
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statistreally sigmficantdy lower mortality smong patients m whom treatment 1s
started withm a yewr of dizgnosis (See 1o p 35) Olsen Kahrs Rpmele and
Lingjeerde (1956) have muestigated the long term prognosis among untreated
mfarction patients who were divided n retrospeet mto good nisks  and poor
nshs  Ther found that the patients in the good risk  group more often died
of new mfarcts whereas patients m the poor risk  group more often died of
heart faiture They muntain that there 1s thus 4 theoretical basis for g ing long
term anticoagulant therapy primandy to the good nsks
Ouren (1955) strongly emphasises that long term anticoagulant treatment
15 prophylactic and not curatne The results of the present controlled my estiga
ton support this opimion 1w old patients and those with multiple previous snfarets
where there must be assumcd to be citensive and wreparable damnge of the
coronnry crrewlation and of the myocwrdum the treatment scems to be of hitle
value The most definite and greatest eflect was m the younger patients who had
onls had one previous farct Paradouically 1t can perhaps be suid that whereas
short term treatment mn acute msocardsal nfarction iy pnmanly mdicated sy
poornishs  long term therapy 1s prmanh wdicated m good nshs
Time factor In patients under 60 sears old a defimte effect of treatment ean
only be demonstrated durmg the first 12 months as mentioned previoush Later
on there 13 no obvious difference between the treated and control groups The
It of 12 months was chosen arbitrarshy The figures seem to mdeate that the
difference was greatest i the first 6 months
Most of the earher prognous studics show that the first vear after an ncute
wiaret 5, more dangerous and the mortality ¥1tio 18 hgher than mn subsequent
perods This 13 especally well yllustrated by W estlund and Hougen (1856) (see
also page 25) They found that the mortahty ritio (ratio between actyal and
wepected number of deaths) among males 60-62 years old vaned from 81 1n the
first year after discharge to 21 ten years wnd over It therefore seems reasonable
that the treatment should achies e most 1n the first period 1 whch the mostality
malto and also the imadence of new or extended nary thrombosss and
infasction are tughest It 15 also pnmanihs sn this penod that collatera] Yessels
develop and possbly also recanalisation accurs which are so maportant for the
progoosis
On the other hand #t 1s also elear that esen though m this study no difference
was found between the treated and untreated cases after the first vear the poss:
bilsty has not been excluded that the treatment could have 1 defimte effect for 4
lonper pertod During the first 3ear selection of the matenal taok place as more
of the worse cases died an the control thin in the treated group A bias thus
arose mn disfavour of the treatment and this might hane prevented recogmtion of
the possible devclopment of « real difference It 35 impossible to state how large a
Part this has plaved m ths nvestigation In order Lo assess the effect of treatment
defimtely for anstance s the period from 12~24 months after an acute sndaret
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patients should be investigated who had all been treated (or not treated) for the
whole of the first 12 months Subsequently for example by drawing lots this
material should be assigned to a treated and an  untreated (or plicebo treated)
group which would then be obseryed for the following 12 months
In the authors opinion future controlled chimeal trials of the effect of long
term anticoagulant therapy should um at assessng the effect over a hmited
period This would greatly simplfy the problems and have many practieal and
statistical advantages
In this study the results were achieved after trcatment with dicoumarol whreh
was both consistent and mtensne (sce Chapter I\) The treatment was at ansy
rate considerably more mtensie than that m the few presious mvestigations m
which such information 15 ginen In the authors opinion there 1s no reason to
believe that one could achieve better results with this form of anticoagulant
therapy This 15 confirmed by the fact that cases of recurrent nfarction and
sudden death n the treated group with very few exeeptions occurred when the
treatment was adequate and the PI’ values were low (sce Chapter XII) Thes
were therefore not caused by 1 relative reduetion m the mtensity of treatment
In spite of this intensive trcatment haemorrhagie complications were not
 scrious problem (see Chapter \III) The mnedence of hicmorrhages was no
larger than that m the Jarg nvestigations previously published by experts It 1s
worthy of note that the ncidence of severe cerchral vascular acerdents was
stmilar 1n the control group and n the treated group although as would be
cxpected the mortality from this condition was higher m the trented group
Thrs studv has thns shown that Jong term treatment with dicoumarol aftcr
acute mvocardial infarction has a definite effect but that this effect has
marhed lumtations Treatment 1s far from providing absolute prophylaxis for
recurrent nfarction and sudden cardie death This is not surpnising scen in the
light of the theoretical considerations in Chapter II and in the nowledge that
thrombosts seems to be the causc of coronary ocelusion and of death from
coronirs disease inonly 50 ¢ of cases In this mvestigation as a whole treatment
during the observation period has resulted 1n a reduction n the medence of
recurrent infarction by about 45¢  and m the mortality from cardiovascular
di eases by about 37 S When it 1s remembered that treatment with dicoumarol
has no b olute antithrombotic ¢ffect these results seem to be theoretically
rea onable In this studs  thrombocmbolic complications other than coronars
thromboss> scem to be very mfrequent in myoeardial infarction after the acute
phase and thes are therefore not an indication for long term treatment Fxcep
tions to this appear to be only the cases in whom heades coronary discase there
are signs of purpheral obliterating, arterioscl with the possibality of sccond
arv thrombosts
The Jmited effeet of the treatnient 1s demonstrated most clearly by the fact
presion Is mentianed that a statistically saignificant effect was only shown in
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patients under 60 vears old durmng the first 12 months of the observation period
The age limt (60 years) and the lumit of duration (12 months) have been chosen
arbitranly Thus as mentioned 1t has not been proved that long term dicoumarol
therapy 1n older patients and for Jonger periods 13 meffectrve There are in this
mvestigation different obseryations which seem to indicate that the opposite may
be true There 1s however a very clear difference m the grade of effect between
youngcr and older patients and between the first 6-12 months and later perrods
This quantitative difference 1s of great practieal significance when considenng the
mdieations for treatment

The effect of treatment shown in this mnvestigation 15 m the opimon of the
author not such that it justifies long term treatment throughout hfe of all
patients with myocardial infarction with the enormous consequences this would
have It would usually be both practicalls and economically impossible It seems
on the contrary that the mdications for this form of treatment should be different
and stncter than those previously employed The results of the controlled clnical
trnal gne reason to believe that the energy available n medical departments
laboratories and among specialists would be most profitably expended on relatine
Iy young patients who have onls had one infarct Thus far more would probably
be aclieved by treatmg all or a large number of these patients for for example 6
months or a year than by treatng a smaller unselected number of mfarction
Patients for the rest of their hives



General summary

The object of this study has been to investigate the prophilactic value of long
term treatment with dicoumarol after aeute myoeardial mfarction

In Chapter I the background to the studs 1s mentioned A short account 1s
ginen of the di covery of dicoumarol its introduction into chnieal medicine and
the results of anticorgulant therapy in acute myocardial infarction

In Chapter II the problem of the mvestigation 1s presented This s followed
by an account of the theoretical and practical considerations for the solution of
the problem On the basis of the htcrature the most important factors i the
pathogenesis of coronary occluson are discussed with speenl reference to the
significance of thrombosis as the cause of the oeclusion Previous investigations
indicate that thrombosis 1s only the causc of coronars ocelusion in about 50 ©
of the cases This grves 2 theorctical imitation of the prophy lactie v alue of ant
coagulant therapy Detatls are also given of the possibility that thrombosts may
be a contributory causc of athero clerosis as has been recently muntuned by
some myestigators especrallh Dugud

Beaning i mund the question of whether or not the problem of the iy estigation
can be solied within 2 reasonable time an account s then gisen of previous
expenences of the progross after acute myocardial infarction The prognosis
varies marhedls m different publications The reasons for this are discussed
briefls On the whole however the prognesis 1s bad cnough for the possible ¢ffect
of prophyvInctic theraps to be evident within a few vears

In the last section of this chapter ttis hown that there were good opportum
ties for collecting a sulficiently large number of patients who would he able to be
under continucd superviston Further an account 13 given of the theoretreal
background for Onren s PP mcthod of prothrombn and proconsertin estimation
which n tln studi 15 the basis for contral of the antithromhotie effcet durmng,
treatment

In Chapter I a brtf account s grven of the previous publicatrons on long
term anticongulant therapy Tt s evident that the mam amms of most previous
publieations hase been to show firstly that treatment of ambulant paticnts 1s
practicable and sceondls how 1t should be carned out Only a few artieles have
attempted to demonstrate the effcet of treatment and satisfactonly plinned and
controllat climcal trials have not been published If the techmque of control of
dosage 15 b factory haemorrhagie complieations are not a vers great problem
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At any rate thev give no reason for rejecting the treatment There 1s a great
need for controlled mvestigations which are able to clanfs the effect of and md:
cations for treatment
In Chapter IV more detuls are gnen of the plans for the myestigation espect
alls the method chosen for allotting patients to treated and control groups It 1s
shown that neither the investigator the doctor referring the case nor ansone else
who might have 2 subjectine pomt of view have mfluenced the assignment of
patients to the groups The onls cxceptions to this were a few patients who had
to be excluded because they could not attend out patient chimes The prmeiples
for this exclusion were uniform m the treated and contro! groups
Details are also given of the hnes followed m the chnical i estigation of the
patients 1n hospital and of the precautions taken to emsure that all the paticnts
had as symlar mnveshigations as possible Finally an account 1s given of some
special investigation techmques ¢ pecially the method for estimation of pro
thrombm and proconsertin Owren s I P method which plays an important part
m this myestigation
In Chapter V the material 1s discussed In all the raw matemnl consisted of
277 consecutive patients Thev were all under 76 vears old and had survived an
acute myocardial mfarct by a mummum of one month (30 davs) and = maximum
of two months Next the number of patients in each group 15 mentioned that had
to be cxcluded from the mnvestigation as on account of illness geographie conds
tions or for other reasons thev were not able to attend the necessary out patient
elimics for supervision and treatment A few additional patients had to be excluded
as for reasons outside the mfluence of the investigator they did not satisfy the
requirements for the chnical trial The original material consisting of 277 cases
and termed section A was thus reduced to 237 cases (119 treated and 118
control) which formed the basis for the controlled chmreal tral and was termed
section B
In Chapter ¥ I a detasled analysis and statistical comparison of the treated and
control groups 1s given i order to show the comparability of the two groups at
the begmnmg of the mvestigation This comparison was made both for section A
and for section B This was done 1 order to find out whether the exclusion of
pattents had biased the comparabiity m any wav The statistrea] comparison
was made for many different cnterra which fall into 3 mam groups T General
charactenistics I Facts in the past hustory thought to have sigmificance for the
prognosis IIT Course of the recorded mfarct
Apart from 2 couple of differences caused by errors in ms estigation technique
there was no sigmficant diffrence with the 5 % level of statistical sigmfic:
between the treated and control groups either m section A or section B In m'm]ce
statistical companson of the treated and control groups provides ¢ e
stating that the patients uere allotted by chance to the tyo groups
In Chapter ¥II an account 1s given of the treitment hospital duning the

good basis for
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acute phase of the infarct The conditions goyvermng the medical eare nursing
and general care were umform for all the patients and m this respect there
was no difference between the treated and control groups An analyvsis of the mam
eardiological trextment also showed very umiform conditions in the two groups

All the patients i both groups had anticoagulant treatment with dicoumarol
during the first month and this treatment w s supervised and the doses preseribed
by the author in a1l cases There 1s therefore no evidence for any differences m the
admtmstration of dicoumirol Both throml bolic and h hagic complt
eations occurred mfrequently during the acute phase and ther distribution was
almost exactly the sume in the treated and control groups There was no evidence
that the treatment n hospital durmg the acute phase of the nfaret had brased
the comparabihity of the groups thus mfluencing the subsequent comparison

In Chapter ¥ I1I an account 1s grven of the Imes follow ed m the obsers ation and
treatment of pattents 1n the ambulant phase All the patients in both groups had
regular cardiologieal supersision by the author Great efforts were made to give
the patients in the control group as thorough supervision and treatment apart
from the use of dicoumarel as the patients in the treated group An account 1s
grven of the general hines followcd for dosage and control of dicoumarol therapy
Finally 1t 1s shown that the length of the observation period 1s completels com
parable m the treated and control groups and that collection of the matenal has
taken place over exactly the same period (3 years)

In Chapter I'\ an account 1s grven of the mtenstty of the anticongulant therapy
as judged by the PP values recorded during the observation period Such nfor
mation 1s of great sigmficance and mterest but 1s only gnven exceptiontllh m
presjous publications It was enlculated that the PP value was under 30 % (1 ¢
29 % or less) for 825 S5 of the period of treatment and under 40 % for 923 5 of
the period The value was in the range 10-19 55 for about 46 % of the period The
intensity of the treatment was alse calculated 1n each indinidual patient It was
shown that the PP salue was under 30 < for 70100 5 of the period of treatment

mn 103 of the 119 patients In 7 with the mf from other
mvestigations this treatment must be considered to be very mtensive and effec
tive and 1t 15 rechoned that the antith 1c effect of di ol has been

used to the full In the control group anticongulant therapy was only given as
short term treatment of recurrent mfarction and of a few other thromboembole
episedes

In Chapter \ recursent mfarction during the observation period mn the treated
and control groups 1s discussed Details arc given of the method of dgnosis and
of the cniterin for the different grades of diagnostic certamts Next an account 1s
given of the nerdence of recurrent infarction n relation to sex and age A
thorough statistical investigation 15 al o made of the “force of recurrence 1e the
probability per umt of time at a given pont of time m the obscrvation peniad
that recurrent infarction will ocear This investigation shows that with 5 Jee of
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the force of recurrence for patients under 60 years old 1s sigmficantly hugher w
the control than n the treated group during the first 12 months of the obseria
tfion period The difference 1n patients over 60 years has the same trend but s
not statistically sigmficant After 12 months there 1s no definite difference
betwcen the groups erther over or under 60 There 15 evidence that the force of
recurrence was espeantlly lugh in patients who had had <cveral previous infarcts
and that treatment of such cases mny have least prophylactic effect It has also
been shown that the foree of recurrence mercases with mercasing cardiac volume

In Chapter \I the mortality durmng the obsersation period 15 discussed An
account 1s grven of the information recersed 2hout the deaths and the causes of
death The relation of mortihits to both age and sex1s given Next « thorough
statistical investigation 1s made of the force of mortality te the probabilits
per unit of time at & given pomt of trme mn the obscrvation pertod that death will
occur This showed that with 5 < level the force of mortality 1n patients under
60 years 15 sigraficantly hugher m the control than i the treated group during
the first 12 months of the obseriation period The difference m patients of
60 vears and over during the same peniod is not statistically significant After
12 months there 13 no certaun difference between the groups either over or under
60 The investigation also shows that the mortahty 1s relatively high i palients
who have had several previous infarcts and 1t appuars that treatment 1s not
espectally indicated 1n such cases as has previousi been assumed The mortality
also mcreases with ncreasing cardic volume and anticoagulant therapy seems
to have more effect patients with a normal sized than in those with an enlarged
heart

In Chapter \II a detailed account 1s given of the PP level both n the weeks
Preceedmy, and in dircet relation to the 26 recurrent mfarcts and 5 cases of
sudden death that occtirred m the treated group It 1s shown that a relatie
reduction of the intensity of the treatment cannot have played an important part
I causing thesc eprsodes Most of them occurred while the PP level was under

3

In Chapter \IIT an account 1s given of the number type and degree of eventy
of the haemorrhagie complications during treatment with dicoumarol In al
one haemorrhagw eprsode was observed every 79 vears of treatment per patient
and one moderate or severc haemorrhage every 131 vears of treatment per
Patient In spite of the mtensity of the treatment the mncidence of haemorrhage
1310 higher than that obsersed m previous large imvestigations by experts About
hall the haemorrhagrc eprsodes occurred winle the PP value was under 10 ¢ ang
11 the other half the PP value was between 10 and 34 €z Ina good 3 of the cases
ontributory local causes apart from anticosgulant therapy were found Four
cases of cerebral haemorshage oceurred all of which were fatal Honever m the
control group there were also 5 severe cerebral vaseular accidents one of which
as fatal and 3 of the others resulted m permanent invahding hemiparesis Apart
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from these cases there were only 4 cases of moderate haemorrhage durmng the
obsers ation period 1 the control group
In Chapter LIV an account is given of the tests carricd out to mestigate the
Iner function during the long term treatment with dicoumarol Vith the tests
used no sign of Iner damage was demonstrated apart from 4 eases in which the
thyvmol turbidity test became positive during the treatment period for unknown
re1sons
In Chapter 11 details are given of the patients mode of hfe ability to work
and morbrdity durnng the obsery ation pertod No nnportant difference was shown
between the groups with regard to mode of life ability to work and type of work
However the meidence was hrher and the duration of admessions to hosprtal
Jonger for eardios ascular disease durng the obsers ation period for patients in the
control than in the treated group There was however no difference between the
groups m morbiditsy from mtercurrent diseases Severc heart farlure was absersed
1 3 times as many patients m the control group as wn the treated group 12 and
4 cases respectively A detaled imvestigation was not made into the prophylctic
effect of trextment 2gunst attachs of anginn pectorrs but a rough comparison
was made for the two groups and showed no conymeimng difference The number
of eascs with merease in size of the heart (estimated radiologically ) was also about
«qual n the two groups A lasting return to normul of the clectrocardiogram after
the recorded nfarct was observed m 28 patients in the treated group and 17 mn the
control group Intermittent claudication devecloped during the obsersyation period
i 8 patients mn the control group and only 1 1n the treated group who had not
previoushy had this symptom Other extra cardie thrombocmbolic complicattons
m the control group meluded onls one case of thrombophebitis and one ease of
pulmonary embohsm
In Chapter 131 the medical and psychological significance of regular super
11 10n of pitients after myoeardinl infarction 1s discussed briefls and the need for
such supersision 1s emphasised
In Chapter YVII detuls are grven of the autopsics earred out m 43 of the
66 cases who dicd duning the obscrvation period The presence of the origmally
diagnosed acute infaret was venfied m all the post mortem cases Both coronars
thrombo 15 and other thromboembolie phenomena were shown at autopsy 2-3
times as frequently an the control as m the treated group The mnaidence of
coronary thrombosis was sigmficantly higher in the control than n the treated
croup but 1t should be ranembered that the proved comprability of the two
group probably docs not hold good for the post mortem cascs n ¢ 1ch group The
results indicate that long term treatment with dicotmarol docs have an antt
thrombotie effcet on the deselop of A th 1 but at the same
time 1t docs not provide complete prophitius On the wholc the autop v
finding support the previoushs mentioned ins cstigations wmto the climucal effeet
The woght of the huart was incrcased in rdation ta the average standard values
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m all the post mortem cises In most cases the increasce in weight wa consider
able

In Chapter \VIII there 1s » brief discussion of the results of the controlled
chmeal trial Besides the statisticalls proved difficrence 1n the forces of recurrence
and of mortalits 1n patscnts under 60 vears old and i the first 12 months the
«ffect of treatment 1s substantiated by many other obseryations most of which
hate been mentioned earlier 1 this summary The influence of the age factor and
the time factor on the cffect of treatment 1 discussed m more detail It 1s
emphasi ed that the effcet 1s greatest m the first 612 months after the acute
mfarct It 1 further pomted out that the results of this i estigation seem to be
theoretically rcasonable m the hight of previous pathelogical obseryations and
studies of the long term prognosis after acute myocardil mfarction Although
the view usualls held previousks has been that treatment 1s especialls indieated
m pilients with reenrrent wftrction and the worse cases «fter severe infarction
with a tendency to heart fatlure and thrombocmbolic ept odes thi investigation
has shown that 1t 13 primanly the sounger patients and tho ¢ wha have only had
one mfaret who henefit from this form of treatment This s reasonable when it s
remembered that the treatment 1s primanly  prophilactic and not curitive
Puradovieally 1t gan therefore perhaps be sud that while short term trentment
of acute myvocardial infarction 1» primaniy ndicated in the so called  poor nish
€15¢s long term therapy 15 prmanly mdicated i the  good rish - cases
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Duning the preparation and printing of this study the paticnts in both groups
have been under observation for another 11 months from Feb 1st 1956 to Jan
1st 1957 A brief survey of the inerdence of recurrent infarction and the mortalits
during this pertod mas be of mterest

All the patients in the treated group have continued the treatment evcept for
ane case i which dicoumarol was stopped after serious haematemests and mela
cna (see pp 165-166) The patients m the control group were as before onlh
given short term anticoagulant treatment when recurrent mfarction or other
thromboembolic complications oceurred

Reckoning from the begmning of the obsersation period i each mdr idund case
aither il death or to Jan 1st 1857 1t was found that the total sum of the obser
vation times for the 119 patients i the treated group was 6041 months (503 4
vears) and for the 118 patients i the control group it was 5128 months (4273
years)

The obsers ation time for the patients in both groups who were still alive on
Jan 1st 1957 varied between 42 and 79 months In the treated group the average
duration of observation for these patients was 58 3 months and i the control
group 1t was 57.2 months

On Feb 1st 1956 there werc 95 patients alive in the treated group and 76 m
the control group The merdence of recurrent mfarction and the mortality among
these pitients in the following 11 months are shown in Tables I and 2

TABLE 1
The meidence of recurrent mfarction m the period from
Feb 1st 1956 to Jan Ist 1957

N\umber of c

e o et R e
Under 60 vears 53 44 3@ 3
60 yecars and over 42 32 4 (3) 2
Total 95 % 174 5

——— ———

The oges g1 en are tle ages on sdmiss on for the £'rst recorded aute infarct The figures in | en hets
refer to the number of § aths
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TABLE °
N\umber of deaths 1n the period from Feb 1st 1956 to Jan 1st 1957
Causes of death

oo ot deah T ey st g s P e b g o
Recurrent infarction 1 0 3 0
Sudden death 2 1 ]

Heart fmlure 0 0 0 1
Heart failure and embolism 0 0 0 2
Total number of deaths 3 1 3 5

Except for two cases one n the treated and one 1n the control group 1 which
the diagnosts was considered to be tery probable all the eases shown i Table 1
were definite recurrent infarets (see p 121)

The dicoumarol theripy was very stable and satisfactory 1n the weeks before
the episodes of recurrent mfarction and sudden death in all cases The PP values
m direct relation to 6 of the 7 cases of recurrcnt mfarction were 11 12 14 18 26
and 29 % respectivels In the seventh ca « the 1P value was 18 % three davs
before the patient died of a very probablc recurrent mfaret The PP values in the
2 cases of sudden death i the treated group had been estimated threc and seven
davs before the episode and were 16 and 20 respectively

Post mortems were carried out 1 6 of the 12 cases who died m the tbove men
tioned period 3 1n each group In the trcated group 1 fresh recurrent nfarct was
found 1n all 3 cases In the control group post mortems were carried out 1n two
cases who had been treated in the hospital for severe heart fulure before death
Besides finding signs of congestion 1 the viscerl organs pulmonars embohsm
was venfied as the cause of death 1 one of these eases In the other case embohsm

1 the left femoral artery was diagnosed clineeally and verified at autopsy In the
last weehs before death this patient had had persistant atrial flutter In one case
m the control group who died suddenls no signs of fresh infarctton or coronary
thromboss were found At autopsy

Tt appears from Tables 1 and 2 that there 1s no obsious diffrence m the incy
dence of recurrent nfarction and in the mortality between the treated and con
trol group 1n the abov e mentioned period of obsersation These findings therefore
Support the findings previously discussed 1 ¢ that the treatment 15 most effec
tnem the first pemod after an acute mfaret
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