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INTRODUCTION 

The purpose of this paper 1s to determine 

the relative usefullness of (3.3'Methylenebis) 

(4-Hydroxycoumar1n) or dioumarol in the prevention 

and treatment of coronary thrombosis. An attempt 

1s made to report the latest information found in 

the literature on experimental studies, indications 

and contra.1nd1cat1ons of dioumarol in coronary thrombosis, 

action of the drug and its present and expected 

theraputic value. 
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HISTORY AND DEVELOPMENT OF 

DIOUMAROL 

Independent studies by Schofiel4 in Canada and

Roderick in the United State• demonstrated that a 

hemorrhagic diathesis resulted 1n cattle eating

improperly eured common sweet clover, hay, or 

silage. It was later shown by Roderick and confirmed 

by Link. and co-workers and by Quick that the faulty 

coagulation mechanism was due to insutt1c1ent pro

thrombin. 

In 1941 Link and his associates at the 

University ot W1scona1n reported the iaolation 

ot 3.�•-aethylenebis (4-hydroxycoumar1n) from 

spoiled. sweet clover, id.entitled it as the factor 

responsible tor the hemorrhagic diathesis in 

cattle, and synthesized the compouna. < 24) 

Shortly following this, two groups, headed by 

Meyer at the Un1Tersity ot Wisconsin and by Butt, 

Allen and Bollman at the Mayo Clinic, 'Degan 

clinical studies on 1Dioumarol• as a means ot 

retar41ng intraTasoular clotting in human beings. 

They and others have shown that 1D1cumarol11 , care

fully administered, with dally determination ot the 

prothrombin time, is of value in the prophylaxis 

and treatment ot 1ntravascular clotting. 
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EFFECTS OF DICUJIAROL IN PREVENTION 

OF THROMBOSIS 

Since the identitioation and synthesis ot Dicumarol

several question• have to be answered coneerning it: <4)

1. Does the lowering ot prothrombin content ot blood
prevent or delay experimental thrombosis?

In answer to this question, Martin, Lautman and

LanternCl ) by their latest experiment using Knisely's 

technique, were able to produce sludge at Will and observe 

results. The sludge masses ot blood cells may serve as a 

matrix tor thrombus formation provided other conditions 

favorable to thrombosis are present. 

When anticoagulants are administrated, thromboses do 

not generally occur in small vessels distal to an oeolueion, 

but such doses do not prevent formation ot sludge. Adminis

tration of anticoagulant• prevents thrombus formation in the 

presence ot sludge Dy preventing the ■lugged masses ot cells 

trom becoming adherant to the endothelial lining ot the 

vessel. Sludge formation however is not prevented by giving 

dicumarol. 

Dicumarol causes a reduction ot the adhesiveness ot the 

platelets suggesting a second factor by which the drug may 

produce an anti-clotting ettect.(2) 

2. Can the drug be given without producing untoward reac
tions? It so, can they be controlled?

It has been found that the erythrocyte sedimentation

rate 1s frequently increased at'ter the aclm1n1strat1on ot 



dicumarol, however, numerous tests including liver tunotion 

stu41es, blood non-protein nitrogen, and sugar, erythrocyte 

and leultoc7te counts, the fragility ot erythrocyte, blood 

platelet's and urinary tindings are not influenced. 

Dicwnarol occaaionally produces nausea, Yomiting, and 

mild diarrhea, but the only serious toxic etfect is bleeding 

whioh can be a•oi4ed except in lll1nor degree by correct iosage 

baaed on aerial prothrombin time determination,. It there 

is any eY1dence ot bleeding, it can usually be controlled 

by g1Y1ng 60 mgm. Yitamin K intra-Tenoualy or ay fresh 

whole blood tranatuaion. <3)

CONTRAINDICATIONS TO USE OF DIOUIUROL 

Absolute contra1nd1cat1ona ot use of ilcumarol: 

l. Sub acute bacterial endooarditia
a. Blood dyscrasiaa with tendency to bleeding
3. Renal insutf1c1ency
4. Purpura ot any type
5. Heart dieeases with. symptoms ot decompensation,

severe myocardial 4egenerat1on or blood
pressure over 200.(5)

Relative contra1ndicationa:C6 )

l. Pregnancy an4 first 3-5 days ot the puerperium.
2. Existence ot ulcerative leiaons, open wounds

and potentially bleed.1.ng surfaces.
3. Necessity tor second aurgical operation during

tirat two weeks poat operat1Ye.
•• Vomiting due to gastric or intestinal obstruction.
5. Operation■ on brain and spinal oord.
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MODERN TREATMENT OF CORONARY THROMBOSIS 

'!'he moat important tonne ot treatment in acute myocardial 

infarction are relief ot pain, rest and reassurance. For 

pain it 1a wise to g1Ye 1/4 - 1/a grain 4oaes ot morphine 

sulfate lqpo4eraically. It the pain is not relieved in 

thirty minutes l/4 grain doses should be repeated at hourly 

intervals. Atropine aul�ate 1/150 to 1/50 should be given 

with each bypodera1.o (according to Stroud et al). (7 ) It 

the patient 1s not relwved within a tew hours 7 1/2 

grains ot aminophyllin may be given. QU1nid1ne should also 

be used it indicated. 

The patient should be allowed to assume as oomfortable 

position as possible and, unless there are contra-indications, 

to turn from aide to side at lntervala. < 7)

The patient lhould be reassured and the doctor should 

caution the relatives to show no apprehension when visiting 

ha.(7)

He should be on a liqUld diet high in carbohydrates and 

particularly during the febrile period. Small feedings ot 

aeai-aol14 and aol1d foods should be given later. < 7)

It the patient is apprehensive he aay be given l grain 

phenobarbital up to tour time• per day unless the blood 

pressure is too low. It there 1s any breathlessness or 

cyanosie, oxygen is 1nd1eate4.(7) 

In using dicuaarol 1n conJunotion with the prev1oua 

treat.ment for coronary thrombosis it must be remembered 

that there is a lag ot 48 hours in the effect or the drug, 
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Dut that thereafter the ettect is cumulative. It theretore 

seems plauaible that dicumarol therapy should be started 

immediately once it is recognized that the patient has had 

a recent coronary thrombosis. 

D1cumarol is a tasteless odorless 4rug put up in 50-

lOOmilligram capsule sizes. A prothrombin determination 

ahould be done before administering dioumarol to the patient 

to !ind hia normal blood level. Three hundred a1lligraas

are then given. The tollowing day another determination 

is made and unless the prothrombin time ia markedly prolonged, 

therapy is eontinued on a maintenance dose ot 100-200 mg 

daily. The noraal time 1s approximately 17-20 seconds. One 

should attempt to maintain the patient between 34-40 seconds.CS) 

OBJECTIVES IN USE OF DICUUAROL 

The obJect ot using d1oumarol in acute coronary 

thrombosis is to reduce the mortality rate and decrease

the severity ot the acute episode through the tollow1n1 

possible mechan1sms:(9) 

(1) 

(2) 

(3) 

Prevention of extension ot the initial coronary 
thrombosis. 
Prevention ot a seoond myocardial infarction during 
the healing �tage. 
Prevention ot tormation ot mural thrombi within 
\he heart, thus avoiding all peripaeral systemic
embol1 and some pulmonary embol1. 
Prevention of throabophleb1t1a developing 1n the 
le&• and pelT1e during convalescence thus avo141ng 
the primary source of pulmonary embol1. 
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RESULTS OF DIOIDUROL THERAPY IN 

CORONA.RY THROMBOSIS 

Reporta in the literature indicate that the usual 

theraputic proceedure is first to get a prothroabin 

determination, to then administer 300 mg d1owaarol and then 

to maintain the patient on a dosage schedule ot 50, 100, 

or eYen 200 mg. ot dicumarol per day. The prothrombin time 

is followed by da1l7 determination• and the patient's level

kept in the neighborhood ot 30-40 aeconds. 

Nichol et al (9) report a series of 44 patients treated

with dicwaarol after the diagnosis ot coronary thrombosis 

was established. Stan4ar4 anticoagulant treatment was g1 Yen 

with a mortality rate ot 16 per oen\. All thoee with first 

attacks survived. 

Peters et al (lo) had a series of 110 oasea ot coronary 

thrombosis. Sixty patients received the accepted treatment 

and fifty received the usual treatment plus d1cumarol. The 

incidence ot cl1n1oal embolism was 16 per cent in the non

dicwaarolizecl group and 2 per cent in the d1cum.arol1zed 

group. The mortality rate in the former group was 20 per 

cent and in the latter was 4 per cent. 

A aeries of 46 cases ot acute coronary thrombosis treated 

w1 th d1cumarol 1 s reported by Wright. ( 11) Forty one· ot the 

46 patients oeaaed having embolic episodes as soon as the 

prothroabin time was brought 4own to theraput1o levels. Only 

24 per cent ot the �6 died as contrasted with the usual 

mortality ot 60 per cent. 
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Nichol et al (12) report a series ot 64 patients treated 

with clloumarol during 70 attacks. Forty ot these· episodes 

were first attacks. Mortality in this group was only 2.5

per cent or 1 death, whereas in the remaining patients with 

second, third, etc., attacks it was much higher i.e. 15.7 per 

cent or 11 deaths. 

Five patients in this series (12) had had multiple 

attacks ot coronary thrombosis. They were given d1cumarol 

tor from 6-32 months in an attempt to forestall additional 

acute episodes. One patient was tree ot attacks tor 3 years, 

the last 21 months ot which he was on dieuaarol, but he 

deTeloped a fourth attack which prove4 fatal. However the 

author did not believe he was properly dicumarolized. Another 

patient had had 3 attacks in 13 months but has now gone 3 years 

without at.t.aclts while taking d.icwaarol. 

Parker (l3) reports a series ot 50 cases with a 10 per

cent mortality rate in the dioumarolized, and a 13 per cent 

mortality in the nond1cumarolized patients. 

McCall (14) in a group ot 71 patients treated with dicumarol, 

had 9 deaths or a 12.5 per cent mortality. These were the 

result ot heart failure, ruptured Tentricles, pulmonary 

infarction or extension ot the myocardial infarction. Hie 

conclusion 1e that this type of therapy is Justified by the 

resultant low incidence ot thromboembolic phenomena, which 

insures a leas stormy convalescence. 

Hilton et al (15) report a large series ot 800 cases

using a control group and standard dicuaarol therapy. They 
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found a mortality of 23 per cent in the control group as 

contrasted with a 13 per cent in the d1ewnarol1zed oases. 

The latter result i.e. 13 per cent (lS) tallies closely

with the 16 per cent mortality noted by Reich et al (16) 

in their group of �5 dicuaarolized eases. 

Of the 240 patients with acute myocarcllal infarction 1n 

which dicuaarol was not used. Billings et a1<17) found a

mortality ot 40.4 per cent within 30 days ot the acute 

epieoae. This rose to 5�.6 per cent with second and third 

at.tacks. 

RECENT EXPERIMENTS WITH DIOUMAROL 

Kashdan et a1( 21) working with rabbits, pro4uced clot

ting in the jugular Te1ns. Nine to 1-4: days later heparin 

and 41cumarol were given and prothrombin times were kept

aboYe norm.al limits for the next two weeks. Both caused 

reauption of clinical patency in a number of veins which 

had been occluded for 4 days or longer. 

Macht<22) in experiments on animals, found that injec

tions ot penicillin exert thromboplastic effects. The 

coagulation time was alao ahortened by streptoaycin. It 

was also found that hemorrhagic tendencies could be control

led by penicillin inJections. Therefore, when administering 

antibiotics one should be on guard tor thromboembolie 

phenomena and, where massive doses are used, dioumarol should 

be admin1atere4. 
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Reich et a1(8) report that d1cumarol can be synthe

sized from salicylates and that while the latter are only 

one-twentieth as active in anticoagulant activity, the 

combined effect may cause an intensely prolonged prothrombin 

time. Thus salicylates should probably not be g1 ven to the 

patient while he is on diouaarol therapy. 

Moloney et a1(20) carried out experiments on 11

patients using 700-900 m111grama ot d1cU11&rol over a 7 day 

period. They found that there was a greatly prolonged clot

ting time ot whole blood in determination with dr1t1lm tubes. 

Glass tubes did not accurately reflect this coagulation detect. 

The data presented in this experiment,(20) tend to 

support the clinical impression that intravascular clotting 

may be prevented, at least in part by amounts ot dicuma.rol 

which tail to depress the prothromb1n activity ot the blood 

to levels hitherto considered necessary tor the inhibition 

ot clotting. 

CONCLUSIONS 

The use ot anticoagulant• has decreased the incidence 

of mural thrombi and other thrombo-embolic phenomena marked

ly and has been accompanied by a e1gn1t1cant decrease in the 

mortality rate. Decreases in mortality are not as pronounce• 

as the diminished incidence ot thrombo-embolism because there 

are many other mechanisms of death in these cases. The 
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initial shock due to acute myocardial failure may be fatal 

as may progressive myocardial deeompenaation and cardiac 

rupture. Kany cases die suddenly with no cause demonstrable 

even at autopsy. It is believed that the most common cause 

in this group is cardiac arrhythmia, especially ventricular 

fibrillation. In coronary thrombosis good nursing care 1a 

essential and well established treatment auoh as oxygen, 

papaver1ne, quin14ine and sedation should be given when 

indicated. !hese measures should not be forgotten in the 

enthusiasm tor anticoagulant therapy. (3) 

It must be remembered that 3 days or longer are necessary 

to obtain a theraputic prothrombin level but 1t also takes

an interval of 5 days atter intarct1on before mural thrombi 

form, so there is time for prothrombin depletion. <23) It 

is emphasized that the main usetullness ot anticoagulant 

therapy in coronary disease in t.he·prevention of embolization 

either trom peripheral veins or trom cardiac mural thrombi. 

There seems to be an increased clotting tendency 1n 

most ot the cases of acute coronary thrombosis. This is 

manifested by a decrease 1n the clotting time of diluted 

plasma. Clo)

Kany authors believe that digitalization tor congestive 

failure 1n coronary thrombosis increases the incidence ot 

throaboembol1c eompl1cat1on. Thie hazard, it true, may be 

diminished by the 41cumarol1zat1on of such patients. 
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The 1nc14ence ot embol1s■ as a ooapl1cat1on ot 

coronary thromboaia has been a1gn1ticantly reduoed by 

keeping prothroabin act1Tity between 30-.W per cent ot 

normal during active treatment and early convalescence -

a period of six week■• 

After dicumarol has been discontinued and prothroabin 

haa returned to normal, the risk of further coronary attacks 

1s the same as before. However it must be remembered that 

Nichol et a1(l2) have kept patients tree or attacks for

from 13-32 months using dicumarol prophylaxis. Hence the 

risk of subsequent attacks may be diminished by prophylaotic 

anticoagulant therapy. 

Experiments of Moloney et a1 <20> with the dr1f1la

technique may prove of importance in the prophylactic treat-

ment of coronary thrombosis. Further study must be done 

before proper evaluation may be made.

'!'he nwaber of thromboembolie phenomena and fatalities 

complicating myocardial infarction are sharply reduced by 

anticoagulant therapy when carried out under hospital 

management with careful assay or prothromb1n times during 

the course of treatment. A;n.y patient who shows a thrombo

embol1o episode after a recent myocarcl.1.al 1nfarct1on deserves 

to be placed upon dicumarol therapy. (18)
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