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INTRODUCTION

The purpose of this paper 1s to determine
the relative usefullness of (3.3'Methylenebis)
( 4=-Hydroxycoumarin) or dlcumgrol in the prevention
and treatment of coronary thrombosis. An attempt
1s made to report the latest information found in
the literature on experimental studles, indicatlons
and contralndlcations of dlcumarol in coronary thrombosis,
action of the drug and i1ts present and expected

theraputic value.
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HISTORY AND DEVELOPMENT OF
DICUMAROL

Independent studlies by Schofield in Canada and
Roderick in the United States demonstrated that a
hemorrhaglic dlathesls resulted in cattle eating
improperly eured common sweet clover, hay, or
sllage. It was later shown by Roderick and confirmed
by Link and co-workers and by Quick that the faulty
coagulation mechanism was due to insufficlent proe
thrombin.

In 1941 Link and his associates at the
University of Wisconsin reported the 1solation
of 3.3'-methylenebls (4-hydroxycoumarin) from
spolled sweet clover, identified it as the factor
responsible for the hemorrhagic diathesis in
cattle, and synthesized the compounad.(24)

S8hortly following this, two groups, headed by
Meyer at the University of Wisconsin and by Butt,
Allen and Bollman at the Mayo Clinic, began
clinical studies on *Dicumarol* as a means of
retarding intravascular clotting in human beings.
They and others have shown that "Dicumarol*, care-
fully administered, with dally determination of the
prothrombin time, 18 of value in the prophylaxis

and treatment of intravascular clotting.
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EFFECTS OF DICUMAROL IN PREVENTION
OF THROMBOSIS

Since the identification and synthesis of Dicumarol

several questions have to be answered concerning 1t:(4)

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

In answer to this question, Martin, Laufman and
Lantern(1) by their latest experiment using Knisely's
technique, were able to produce sludge at will and observe
results. The sludge masses of blood cells may serve as a
matrix for thrombus formation provided other conditions
favorable to thromboslis are present.

When anticoagulants are adminlistrated, thromboses do
not generally occur in small vessels distal to an oeclusion,
but such doses do not prevent formation of sludge. Adminis-
tration of anticoagulants prevents thrombus formation in the
presence of sludge by preventing the slugged masses of cells
from becoming adherant to the endothellal lining of the
vessel. Sludge formation however 18 not prevented by giving
dicumarol.

Dicumarol causes a reduction of the adheslveness of the
Platelets suggesting a second factor by which the drug may
produce an anti-clotting effect.(2)

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

It has been found that the erythrocyte sedimentation
rate 18 frequently increased after the administration of



dicumarol, however, numerous tests including liver funetion
studies, blood non-protein nitrogen, and sugar, erythrocyte
and leukocyte counts, the fragllity of erythrocyte, blood
platelet!s and urinary findings are not influenced.
Dicumarol occasionally produces nausea, vomiting, and

mild diarrhea, but the only serious toxic effect 1s bleeding
which can be avoided except 1n minor degree by correct dosage
based on serlial prothrombin time determinations. If there
1s any evidence of bleeding, it can usually be controlled
by glving 60 mgm. vitamin K intra-venously or by fresh
whole blood transfusion.(3)

CONTRAINDICATIONS TO USE OF DICUMAROL

Absolute contraindications of use of dicumarol;

l. Sub acute bacterial endocarditis

2. Blood dyscrasias with tendency to bleeding

3. Renal insufficlency

4, Purpura of any type

5. Heart diseases with symptoms of decompensation,
severe myocardial de§eneration or blood
pressure over 200.(5

Relative contralndications:(6)

l. Pregnancy and first 3-5 days of the puerperium.
2. Existence of ulcerative leisons, open wounds
and potentially bleeding surfaces.
3¢ Necesslity for second surglical operation during
first two weeks post operative.
4, VYVomiting due to gastric or intestinal obstruction.
5. Operations on brain and spinal eord.
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MODERN TREATMENT OF CORONARY THROMBOSIS

The most important forms of treatment in acute myocardial
infarction are relief of pain, rest and reassurance. For
pain 1t is wise to give 1/4 - 1/2 graln doses of morphine
sulfate hypodermically. If the paln 1s not relieved in
thirty minutes 1/4 grain doses should be repeated at hourly
intervals. Atropine sulfate 1/150 to 1/50 should be given
with each hypodermic (according to Stroud et al).(7) Ir
the patient is not reliteved within a few hours 7 1/2
grains of aminophyllin may be given., Quinidine should also
be used if indicated.

The patient should be allowed to assume as comfortable
position as possible and, unless there are contra-indications,
to turn from side to side at intervals.(?)

The patient should be reassured and the doctor should
caution the relatives to show no apprehension when visiting
nim.(7?)

He should be on a 1iquid diet high in carbohydrates and
particularly during the febrile period. Small feedings of
semli-g0lid and solid foods should be given later.(7)

If the patient 18 apprehensive he may be given ¥ grain
phenobarbital up to four times per day unless the blood
pressure is too low., If there 1s any breathlessness or
cyanosis, oxygen 1is 1ndieated.(7)

In using dicumarol in eonjunction with the previous
treatment for coronary thrombosis it must be remembered

that there 1s a lag of 48 hours in the effect of the drug,
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but that thereafter the effect i1s cumulative., It therefore
seems plausible that dicumarol therapy should be started
immediately once 1t 1s recognized that the patient has had
a recent coronary thrombosis,

Dicumarol is a tasteless odorless drug put up in 50-
100milligram capsule sizes. A prothrombin determination
should be done before administering dicumarol to the patient
to find his normal blood level. Three hundred milligranms
are then given. The following day another determination
1s made and unless the prothrombin time 1s markedly prolonged,
therapy 1s continued on a maintenance dose of 100-200 mg
dally. The normal time is approximately 17-20 seconds., One
should attempt to malntain the patient between 34-40 seconds,(8)

OBJECTIVES IN USE OF DICUMAROL

The object of using dicumarol in acute coronary
thrombosis 18 to reduce the mortality rate and decrease
the severity of the acute episode through the following

possible mechanisms:(9)

(1) Prevention of extension of the initial coronary
- thrombosis.

(2) Prevention of a second myocardial infarction during
the healing stage.

(3) Prevention of formation of mural thrombil within
the heart, thus avoilding all peripheral systemic
emboli and some pulmonary emboli.
Prevention of thrombophlebitis developing in the
legs and pelvis during convalescence thus avoiding
the primary source of pulmonary emboli.
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RESULTS OF DICUMAROL THERAPY IN
CORONARY THROMBOSIS

Reports in the literature indicate that the usual
theraputic proceedure 1s first to get a prothrombin
determination, to then administer 300 mg dicumarol and then
to malntaln the patient on a dosage schedule of 50, 100,
or even 200 mg. of dicumarol per day. The prothrombin time
is followed by dally determinations and the patient's level
kept in the neighborhood of 30-40 seconds.

Nichol et a1 (9) report a series of 44 patients treated
with dicumarol after the diagnosis of coronary thrombosis
was established, Standard anticoagulant treatment was given
with a mortality rate of 16 per cent, All those with first
attacks survived,

Peters et al (10) had a series of 110 cases of coronary
thrombosis, 8ixty patients received the accepted treatment
and fifty received the usual treatment plus dicumarol. The
incidence of clinical embolism was 16 per cent in the none
dicumarolized group and 2 per cent in the dicumarolized
group, The mortality rate in the former group was 20 per
cent and in the latter was 4 per cent.

A serles of 46 cases of acute coronary thrombosis treated
with dicumarol 1s reported by 'right.(ll) Forty one of the
46 patients ceased having embolic eplsodes as soon as the
prothrombin time was brought down to thergputic levels., Only
24 per cent of the 46 died as contrasted with the usual

mortality of 60 per cent.,
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Nichol et al (12) report a series of 64 patients treated
with dicumarol during 70 attacks. Forty of 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 of coronary thrombosis. They were given dicumarol
for from 6-32 months in an attempt to forestall additional
acute eplisodes. One patient was free of attacks for 3 years,
the last 21 months of which he was on dicumarol, but he
developed a fourth attack which proved 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 attacks while taking dicumarol.

Parker (13) reports a serlies of 50 cases with a 10 per
cent mortality rate in the dioumarolized, and a 13 per cent
mortality in the nondicumarolized patients.

McCall (14) 1n a group of 71 patients treated with dicumarol,
had 9 deaths or a 12.5 per cent mortality. These were the
result of heart fallure, ruptured ventricles, pulmonary
infarction or extension of the myocardial infarction, Hie
conclusion 18 that this type of therapy i1s Justified by the
resultant low incidence of thromboembolic phenomena, which
insures a less stormy convalescence.

Hilton et a1 (15) report a large series of 800 cases
using a control group and standard dicumarol 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 dicumarolized cases.,

The latter result i.e. 13 per cent (15) tallies closely
with the 16 per cent mortality noted by Reich et a1 (16)
in their group of 35 dicumarolized cases.

Of the 240 patients with acute myocardial infarction in
which dicumarol was not used. Billings et al{1l7) found a
mortality of 40.4 per cent within 30 days of the acute
eplsode., This rose to 53.6 per cent with second and third

attacks,

RECENT EXPERIMENTS WITH DICUMAROL

Kashdan et al(zl) working with rabbits, produced clot-
ting in the jugular veins. Nine to 14 days later heparin
and dicumarol were given and prothrombin times were kept
above normal limits for the next two weeks., DBoth caused
resumption of clinical patency in a number of velns which
had been ococluded for 4 days or longer.

Macht(22) 1p experiments on animgls, found that injec-
tions of penicillin exert thromboplastic effects. The
cosgulation time was also shortened by streptomycin. It
was also found that hemorrhagic tendencies could be controlw
led by peniecillin injections. Therefore, when administering
antiblotics one should be on guard for thromboemboliec
phenomena and, where masslve doses are used, dicumarol should

be administered.
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Reich et al(8) report that dicumarol 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 given to the
patient while he 1s on dicumarol therapy.

Moloney et 31(20) carried out experiments on 11l
patients using 700-900 miligrams of dicumarol over a 7 day
period. They found that there was a greatly prolonged clote
ting time of whole blood in determination with drifilm tubes.
Glass tubes did not accurately reflect this coagulation defect.

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 of dicumarol
which fall to depress the prothrombin activity of the blood
to levels hitherto considered necessary for the inhibition
of clotting.

CONCLUSIONS

The use of anticecagulants has decreased the incidenece
of mural thrombl and other thrombo-embolic phenomena marked.
ly and has been accompanied by a significant decrease in the
mortality rate. Decreases in mortality are not as pronounced
as the diminished incidence of thrombo-embolism because there

are many other mechanisms of death in these cases. The
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initial shock due to acute myocardial fallure may be fatal
as may progressive myocardial decompensation and cardiac
rupture. Many cases die suddenly with no cause demonstrable
even at autopsy. It 1s belleved that the most common cause
in this group 1s cardiac arrhythmia, especially ventricular
fibrillation. In coronary thrombosis good nursing care 1is
essentlal and well established treatment such as oxygen,
papaverine, guinidine and sedation should be given when
indicated, These measures should not be forgotten in the
enthusiasm for anticoagulant therapy.(s)

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 after infarction before mural thrombi
form, so there i1s time for prothrombin depletion.(zs) It
1s emphasized that the main usefullness of anticoagulant
therapy in coronary disease in the prevention of embolization
elther from peripheral veins or from cardiac mural thrombi,

There seems to be an increased clotting tendency in
most of the cases of acute coronary thrombosis. This 1s
manifested by a decrease in the clotting time of dlluted
plaema.(lo)

Many authors believe that digitalization for congestive
fallure in coronary thrombosis increases the incidence of
thromboembolic eomplication. This hazard, if true, may be
diminished by the dlcumarolization of such patientse
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The incidence of embolism as a complication of
coronary thrombosis has been significantly reduced by
keeping prothrombin actlivity between 30-40 per cent of
normal during active treatment and early convalescence -

a period of six weeks.

After dicumarol has been discontinued and prothrembin
has returned to normal, the risk of further coronary attacks
is the same as before. However 1t must be remembered that
Nichol et al(12) ngve kept patients free of attacks for
from 13-32 months using dlicumarol prophylaxis. Hence the
risk of subsequent attacks may be diminished by prophylactic
anticoasgulant therapy.

Experiments of Moloney et al(go) with the drifilm
technique may prove of importance in the prophylactic treat-
ment of coronary thrombosis. Further study must be done
before proper evaluation may be made.

The number of thromboembolie phenomena and fatalities
complicating myocardial infarction are sharply reduced by
anticoagulant therapy when carried out under hospital
management with careful assay of prothrombin times during
the course of treatment, Any patient who shows a thrombo-
embolic episode after a recent myocardlal infarction deserves

to be placed upon dicumarol therapy.(la)



REFERENCES

(1)
(2)
(3)
(4)
(5)
(6)
(?)

(8)

(9)

(10)
(11)
(12)
(13)
(14)

(15)

Martin, W,,Laufman,H., Lanterni,C.: Effect of Heparin and
Dicumarol on Sludge Formation, Science 108:283, Sept,1948,

Olwin,J.H.: Control of Dicumarol Therapy, Am.J.Med.Sc.
217:427-437, April, 1949,

Young,J.D., Kyle,J.W.: Dicumarol in Therapy of Acute
Myocardial Infaroction, Memphis Med., J. 24:110-114,June 1949,

Bollman,J.L., Preston,F.,W.: Effects of Dicumarol in
Prevention of Thrombosis, J.A.M.A. 120:1021-.24, Nov,1942,

Lehmann,J.: Prevention with Dieumarol of Post Operative
Thrombosis, Lancet 1:611-613, May, 1943.

Barker,N.W.: Use of Dicumarol in Surgery Preventing
Thromboslis, Minnesota Med.27:102-106, Feb., 1944,

8troud,V.D., 8troud ,M.W.: Treatment of Acute Infarction,
Clinice 5:116-119, June, 1946.

Reich,C.,, Yahr,M,D., Eggers,C.: Dicumarol in Prevention
of Thromboslis and Pulmonary Embolism, Surgery 18: 238-243,
August 1945,

Nichol,E.S8., Page,S8.W.: Dicumarol Therapy in Acute Coronary
Thrombosis, Jour, Florida Med. Assn., 32:365, January, 1946.

Peters,H.R., Guyther, J.R., Brambel,C.E,: Dicumarol in
Acute éoronary Thromboslis, J.An.Med.Assn, 130:398, Feb, 1946,

Wright,I.S.: Dicumarol in Treatment of Coronary Thrombosils
with Infarction, Tr.A.Am.Physiclans 59:47-50,1946,

Nichol,E.S., Fassett,D.,W.: Attempt to Forestall Acute
Thromboses by Dicumarol, South M.J. 40:631-637,Aug,1947,

Parker,R.L.: Anticoagulants in Management of Acute Myo-
cardial Infarction, J.Iowa M.800., 37;481-484, Nov.,1947,

McCall,M.: Dicumarol Therapy in Acute Coronary Occlusion
with Myocardial Infarction, Am.J.M.806. 215:612,June,1948,

Hilton,J.B., Cameron,W.M.: Problems involved in use of
Dicumarol in Acute Coronary Thrombosis, Canad.M.Ass.J.
60:386-388, April, 1948,



REFERENCES CONTINUED:

(16) Reieh,C,, Eisenmenger,W.: Further Studies on the Anti-
coagulants, Am.J.M.S80e. 215:617, June, 1948,

(17) Billings,F.T.Jr., Kalstone,B.M., Spencer,J.L., Ball,Con O.T.,
Mensely,G.R.: Prognosis of Acute Myocardial Infarction,
Am.J.Med, 7:356, Sept, 1949,

(18) Katz,L.N.: Survey of Recent Development Concerning Concepts
of Coronary Disease and Management, Ann.Int.Med. 27:705-
722, November, 1947,

{(19) Allen,E.B., Barker,N.¥., Waugh,J.M.: Preparation from
sweet clover which Prolongs Coagulation Time, J.A.M.A.
120:1009-1015, November, 1942,

(20) Moloney,¥.C., Murphy,A.$., Harrington,W.J.: Prolongation
of the Coagulation of Whole Blood by Dicumarol in Man,
M.J.Med. 5:40, J\ﬂ.y, 1948.

(21) Kashdan,F., Loewe,L., Hirsch,E., Grazzel,D.: Experimental
Study of the Comparative Action of Heparin and Dicumarosl
on In Vivo Clot, J.Lab.4Clin.Med. 33:721, June, 1948,

(22) Macht,D.I.: Penloillin, Streptomyein, Dicumarol & Blood
Coagulation, South M.J. 4l: 720, August, 1948,

(23) Cottove,E., Vorzimer,J.T.: Serial Prothrombin Estimations
in Cardisc Patients Diagnostic and Theraputie Implicatlions:
Use of Dicumarol, Ann.Int.Med. 24:648-665, April, 1946.

(24) Wright,I.S., Prandoni,A.: The Dicoumarin 3,3' Methylene
Bis (4 Hydreoxyeoumarin), J.A.M.A. 120:1015-1021,
November, 1943,



	Dicumarol in coronary thrombosis
	Recommended Citation

	tmp.1674236523.pdf.n4sXo

