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We treated 20 patients with measurable histologically confirmed colorectal 
adenocarcinoma with aminocaproic acid (AMICAR). There were 11 males 
and 9 females with a median age of 63 years. All 20 patients had received 
prior chemotherapy. The majority of monitoring lesions were distributed 
between lung and liver. We evaluated 12 patients in this series for re- 
sponse. Three patients had stable disease and nine patients had progressive 
disease. All patients were evaluable for toxic effects, the most common 
being nausea and vomiting. AMICAR given orally at 210 mg/kg of actual 
body weight/day is not an effective single agent in the treatment of 
metastatic colorectal carcinoma. In view of previously published animal 
data the role of AMICAR in the adjuvant setting for colorectal carcinoma 
still needs to be determined. 
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INTRODUCTION 
Aminocaproic acid (AMICAR) and tranexamic acid 

(AMCA) are structurally dissimilar compounds that in- 
hibit fibrinolysis by competing for the plasminogen and 
plasmin binding sites on fibrin. Tranexamic acid is ten 
times more potent a fibrinolytic inhibitor and persists 
longer in tissues than AMICAR. There is a large body of 
experimental literature describing the use of these agents 
in the modulation of tumor growth and subsequent spread 
[l]. In a series of experiments by Sunbeck et a1 [2-4] 
tranexamic acid significantly reduced intratumor blood 
flow as determined by isotope distribution. Corasanti et 
a1 [5] demonstrated that the administration of AMICAR 
to mice in their drinking water interfered with dimethyl- 
hydrazine induction of colon tumors. Based on the latter 
study an oral dose of 210 mg/kg body weight/day of 
AMICAR was administered to patients with metastatic 
colorectal carcinoma. 

MATERIALS AND METHODS 
We entered 20 patients with measurable histologically 

confirmed colorectal adenocarcinoma into this study. Pa- 
tient characteristics and prognostic factors are summa- 
rized in Table I. 

AMICAR was given orally in a raspberry syrup in a 
dose of 210 kg/mg of actual body weight daily in three 
divided doses. 

Response definitions included: Complete response, the 
disappearance of all evidence of tumor; partial response, 
a 2 50% decrease in the summed products of the per- 
pendicular diameters of bidimensionally measurable le- 
sions; stable diseuse, a decrease in tumor size less than a 
partial response with no appearance of new lesions; and 
progression, an increase in size of recognizable tumor by 
25% and/or the appearance of new lesions. An adequate 
drug trial consisted of 8 weeks of daily treatment with 
toxicity. 

RESULTS 
Twelve patients had an adequate trial. Seven patients 

had an inadequate trial because of toxic effects. One 
patient died within 4 weeks of treatment from hepatic 
failure secondary to metastases. Three patients had stable 
disease and nine had progressive disease. All patients 
were evaluable for toxic effects. The most common toxic 
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TABLE I. Patient Characteristics and Prognostic Factors 

No. of patients 
(%) 

Total 20 
Sex 

Males 11 
Females 9 

Median: 63 
Range: 50--79 

0 5 
1 8 
2 4 
3 3 
4 0 

Age in years 

Performance status” 

Prior chemotherapy 20 
Monitoring lesions 

Lung 8 (40) 
Liver 7 (35) 

Abdominal mass 1 (5) 
Axiilary mass 1 (5)  

Nauseahomiting 8 (40) 
Lightheadedness 6 (30) 

Fatigue 2 (10) 
Dyspepsia 1 (5) 

Pelvic mass 3 (15) 

Toxic effects 

Diarrhea 3 (15) 

”0, Normal activity; 1 ,  ambulatory but symptoms; 2, in bed <50%; 
3, in bed >50%; 4,  bedridden. 

effect was nausea and vomiting that occurred within the 
first S days of treatment. Lightheadedness was seen in 
six patients (30%). Drug toxicity was not cumulative and 
myelosuppression was not seen and has not been reported 
with eaminocaproic acid. No instances of thrombosis 
occurred in this series. 

DISCUSSION 
Similar to any normal tissue structure the growth of a 

tumor depends on its vascular supply. Malignant tumors 
possess coagulative properties that cause the deposition 
of fibrin around them. Such fibrin is a necessary environ- 
ment for proliferating tumor vessels. As in wound repair 
old residual fibrin must be removed from the environ- 
ment. This is done by the fibrinolytic system that in 
tumors is initiated by the tumor-plasminogen activator. 
The most notable work with regard to the effects of 
antifibrinolytic agents on metastases formation is that of 
Tanaka and associates [6,7]. These investigators convinc- 
ingly demonstrated that the number of peripheral meta- 
static foci developing from a transplanted Lewis lung 
carcinoma were reduced to one-third the control number 
with the administration of tranexamic acid. The authors 
infer that the antifibrinolytic action of tranexamic acid 
results in fibrin desposition and subsequently “trapping” 

of cancer cells in blood vessels of the primary tumor 
thereby prohibiting distant spread. This contention is 
supported by electron microscopic demonstration of a 
higher incidence of thrombi in capillaries of the primary 
tumor when comparing treated versus untreated animals. 

The clinical experience with antifibrinolytic agents is 
more limited than the animals studies mentioned above 
and has been generated chiefly by Astedt and associates 
[8,9]. These investigators have reported isolated cases of 
regression of cerebral metastases and 1 year symptom- 
free survival in a patient with carcinoma of the breast 
after treatment with heparin and tranexamic acid con- 
comitantly with radiation and chemotherapy. They also 
reported palliation of an advanced ovarian carcinoma 
after treatment with heparin, tranexamic acid, and cyclo- 
phosphamide. A more extensive study of 17 patients with 
various types of ovarian carcinomas treated with tranex- 
amic acid and Melphelan showed tumor regression in 5 
of 8 patients with measurable disease and regression of 
ascites in 12 of 17 patients [ 101. 

It is important to note that both tranexamic acid and 
aminocaproic acid are by no means universally beneficial 
with regards to their effects on malignancy. Consistently, 
in experimental models, when tumor cells are injected 
intravenously (bypassing the initial detachment from the 
primary tumor) antifibrinolytic agents have been reported 
to increase the number of peripheral metastases [ll-131. 
This is in support of the hypothesis that antifibrinolytic 
agents stablize microthrombi in peripheral capillaries to 
which circling tumor cells may adhere, thereby facilitat- 
ing extravasation and lodgement in target organs. 

CONCLUSION 
At the dose of 210 mg/kg of body weight/day amino- 

caproic acid was not an effective single agent in the 
treatment of metastatic colorectal carcinoma as demon- 
strated in this report. However, although at this stage of 
the disease the drug did not prove to be of use, it cannot 
be excluded that it would be effective in the prevention 
of subsequent metastases from a primary colorectal car- 
cinoma since this was the situation in which it was found 
effective in the animal experiments of Corasanti and 
associates [ S ] .  Unfortunately, at the present time the use 
of aminocaproic acid in an adjuvant setting is not feasible. 
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