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Abstract--Sixty patients with well-documented previous myocardial infarction were treated with 
either I gm of aspirin daily or a placebo (AMIS trial). The factor VIII-von Willebrand factor 
complex was measured at 3-4-month intervals during the first 12-16 months of the trial. The 
levels of the complex did not change appreciably during this period, and the mean values for all 

but seven patients fell within 2 SD. of the mean values obtained in normal laboratory controls. 
The concentrations of the factor VIII-von Willebrand complex in patients with a variety of 
vascular occlusive events did not differ from those in patients without such events. Finally. the 
mean values in patients treated with aspirin were virtually identical to those receiving placebo. 
We conclude that plasma levels of the factor VIII -van Willebrand factor complex are not altered 
in patients with atherosclerotic vascular disease. and are unaffected by aspirin therapy. 

A CURRENT theory of atherosclerosis implicates platelet interaction with the vessel wall as 
a major factor in atherogenesis [l], Since aspirin inhibits platelet function, this drug has 
been used in clinical trials to prevent or retard the development of atherosclerotic lesions. 
We recently participated in such a trial [2], which involved patients with previous, 
well-documented myocardial infarction (the Aspirin Myocardial Infarction Study, 
AMIS). 

In the study to be reported, we examined the factor VIII complex in a random sample 
of patients enrolled in the AMIS trial. We selected this constituent of the hemostatic 
mechanism for the following reasons, First, the von Willebrand factor part of the 
complex is required for platelet adhesion to the subendothelium [3]. Second, the coagu- 
lant (anti-hemophilic) component is involved in the intrinsic pathway of blood coagu- 
lation. Because of these hemostatic activities, the plasma levels of the factor VIII complex 
might decline during the formation of athero-thrombotic lesions, reflecting consumption 
of the factors. As a result of such consumption, turnover of the factors would be 
increased and rebound overproduction occur, giving a paradoxical increase in factor 
levels. Furthermore, one component of the complex (either the von Willebrand factor or 
the coagulant factor) could be affected more intensely, altering the 1: 1 ratio of these 
factors observed in normal subjects [4]. 

Aspirin inhibits the synthesis of prostaglandins concerned with the release of platelet 
contents [5], resulting in a decrease in platelet factor-3 availability [6]. Since this factor 
plays a key role in the intrinsic pathway of blood coagulation, reduced consumption of 
factor VIII coagulant activity would be anticipated. Thus, if the chronic administration 
of aspirin prevented the development of athero-thrombotic lesions, differences in the 
levels of factor VIII between aspirin-treated and control groups should emerge. 
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We performed an investigation to answer the following questions: (1) are plasma 
concentrations of the factor VIII-von Willebrand factor complex altered in patients with 
atherosclerotic occlusive vascular disease; (2) are the values influenced by new vaso- 
occlusive events; and (3) is the concentration of the factor VIII-von Willebrand factor 
complex affected by the chronic administration of aspirin? 

METHODS 

Subjects 

The subjects of this study were patients enrolled in the AMIS. The selection criteria for 
the AMIS have been published in detail elsewhere [2].; in brief, subjects were between 
the ages of 30 and 70 and had a well-documented myocardial infarction in the 
8 weeks-5 yr prior to enroiment in the study. After baseline evaluation, subjects were given 
either aspirin 500 mg twice daily, or placebo, in a double-blind clinical trial. 

The study continued for a 3-yr period, with re-evaluations of the participants at 
3-4-month intervals. At these visits, enquiries were made concerning vaso-occlusive 
events, including angina, myocardial infarction, transient cerebral ischemic attacks or 
stroke, and peripheral vascular disease. In general, subjects were seen 1-3 months after 
the onset of such events. We obtained blood samples for assay of the factor VIII complex 
at these visits, so that each subject was studied at least 3-4 times during the first 
12-16-month period of this study, while taking either aspirin or placebo. The first 60 
subjects enrolled in the AMIS were selected for this investigation, after informed consent 
had been received. 

Adherence to the study protocol was assessed by capsule count, history of using 
non-study medication, platelet aggregation tests and salicylate determinations on ran- 
domly collected urine samples. It was estimated that less than 12% of the subjects failed 
to adhere to the study protocol [Z]. 

Assay offactor VIII activities 

Factor VIII-coagulant activity (VIII:C) was measured by the two-stage method of 
Denson et al. [7]. Factor VIII-von Willebrand factor (VIII:vWF) was assayed using 
ristocetin (Lenau, Copenhagen) and washed platelets, according to the procedure of 
Weiss et al. [8]. Factor VIII-related antigen (VIIIR:Ag) was measured by the method of 
Laurel1 [9] as modified by Zimmerman et al. [lo]. In addition, during the course of the 
study, 10 blood samples were split into duplicate tubes, labelled with fictitious identifica- 
tions, and assayed as separate samples to determine the technical error (TE) of the assays, 
The TE for VIII :C was f 179;. for VIII:vWF f15”, and for VIIIR:Ag, +19”,. In 
addition. factor VIII activities were measured in 19 healthy volunteers, aged 21-45 (con- 
trol group). 

RESULTS 

Studies were performed in 60 subjects, of whom 54 were male. Thirty-one were taking 
aspirin and 29 placebo. Repeated assays of the factor VIII activities showed no consistent 
trend in any given patient during the 12-16-month period of observation; therefore. 
mean values for all assays in a given patient were computed and used for the foregoing 
analysis. In 10 subjects selected at random, the mean standard deviation of assay values 
determined during this period of observation averaged 24 for VIII: C 23 for VIII:vWF 
and 37 for VIIIR:Ag. 

Anti-hemophilic factor (VIII:C). von Willebrand factor (VIII:vWF) and factor VIII- 
related antigen (VIIIR:Ag) levels in patients who were taking aspirin or placebo and in 
the control group are shown in Table 1. The mean values for all factor VIII activities 
ranged between 94 and 121 with standard deviations ranging from 25 to 47. No signifi- 
cant differences were found between any of the groups. The ratios of VIII:C to VIIIR:Ag 
were virtually identical among aspirin takers, placebo users, patients and controls. 

Forty-two patients showed signs and symptoms of one or more arterial occlusive 
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TAHLI: t FACTOR VIII AC~‘IVITIES IN MYOCARDIAL INFARCTION PATIENTS AFD TONTROLS: I-FFfx7 Ot 

ASPIRIN (MEAN + I S.D.) 

Patients 

Aspirin 
Placebo 
Controls 

p-Values 

VIII:C VIIl:vWF VIII:Ag 

No. (“,,I (“,,I I”,,) Ratio VIII:C to VIIIR:Ag 

31 95 f 28 1 I6 + 41 II0 + 47 0.86 
29 94 * 25 121 * 34 107 _+ 41 0.88 
I9 105 f 38 96 + 37 113 * 39 0.93 

NS’ NS* NS’ NS* 

*NS = no significant dlticrcnces among pairs. 

events during the course of the study period; 20 of these patients were in the aspirin 
group. Arterial occlusive events were studied under three categories: (a) those related to 
incomplete or complete occlusion of coronary arteries (angina, myocardial infarction); 
(b) those related to incomplete or complete occlusion of carotid-vertebral system (TIA. 
stroke); (c) those related to incomplete or complete occlusion of arteries of extremities 
(intermittent claudication. gangrene). Factor VIII activities are shown for each patient in 
groups of occlusive and no-occlusive events and the subgroups of occlusive events in 
Figs. 1-3, and summarized in Table 2. Several patients had events in more than one 
category; all values are represented in the figures. The factor VIII activities of patients 
with occlusive events did not differ significantly from those without occlusive events. 

Four subjects had diabetes; their values for VIII:vWF and VIIIR:Ag averaged 133 
and 143”,,. somewhat higher than those of the other subjects. One diabetic with angina 
had a VIIIR:Ag of 245”,,. one of the highest values recorded. 

DISCUSSION 

The study examined the effect of aspirin on factor VIII--van Willebrand factor levels in 
patients with proven atherosclerotic vascular disease (previous myocardial infarction). 
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FIG. I. Plasma concentrations of factor VIII-coagulant activity (VIII:C) in patients without and 
with occlusive events. Ml = myocardial infarction; TIA = transient ischemic attacks: Claud. and 

Periph. Vas. = Intermittent claudication and peripheral vascular disease. 
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FIG. 2. Plasma concentrations of factor VIII-von Willebrand factor (VIII:vWF) in patients with- 
out and with occlusive events. MI = myocardial infarction: TIA = transient ischemic attacks; 

Claud. and Periph. Vas. = intermittent claudication and peripheral vascular disease. 
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FIG. 3. Plasma concentrations of factor VIII-related antigen (VIIIR:Ag) in patients without and 
with occlusive events. MI = myocardial infarction; TIA = transient ischemic attacks: Claud. and 

Periph. Vas. = intermittent claudication and peripheral vascular disease. 
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TAHLE 2. FACTOR VIII ACTIVITIES IN PATIENTS WITH VASCULAR OCCLUSIVI IVENTS (MYOCARDIAL 

INFARCTION. ANGINA. STROKF. TRANSIENT ISCHEMIC ATTACK. INTERMITTI.NT CLAUIXCATION AND 

OTHER PERIPHERAL VASCULAR 0CCLUSIONS)ANV THOSE WITHOL'T SI‘CH IVENTS (MEAN + S.D.) 

Patients No. 
VIII:C 

(“0) 

VIII:vWF VIIIR:Ag 

(“0) (“0) Ratto VIIIC: to VIIIR:Ag 

With 
occlusive events 42 97 + 25 116 k 38 108 + 43 0.90 
Without 
occlusive events 18 88 k 28 125 + 33 110 + 45 0.80 
p-Values NS* NS* NS* NS* 

*NS = not significant 

The role of the von Willebrand factor in atherogenesis is thought to be related to the 
absolute requirement for this factor in platelet adhesion to subendothelium. Adherent 
platelets release adenosine diphosphate (ADP), which promotes platelet aggregation 
[l 1, 121, and mitogenic factors, which stimulate smooth muscle cell proliferation and 
migration [13]. The intimal and subintimal accumulation of smooth-muscle cells charac- 
terizes the atherosclerotic plaque [14]. Fuster et al. [lS] and Griggs et al. [ 163 have 
shown that typical atherosclerotic lesions fail to develop in pigs congenitally deficient in 
the von Willebrand factor, even after lipid loading. 

Aspirin is a potent inhibitor of platelet aggregation, indirectly preventing ADP release 
by interfering with platelet endoperoxide synthesis [S]. The chronic administration of 
aspirin was shown by Pick et al. [17] to prevent the development of atherosclerotic 
lesions in monkeys fed a high cholesterol diet. The anti-atherogenic effect of aspirin is 
currently the subject of a number of clinical trials in man. The AMIS sought to deter- 
mine whether the daily administration of 1 gm of aspirin would reduce the incidence of 
vaso-occlusive events in subjects with a history of myocardial infarction. We reasoned 
that if aspirin were effective in this regard, plasma levels of the factor VIII-von Wille- 
brand factor should be altered as this factor is no longer being utilized for platelet 
adhesion. However. the AMIS trial did not show a significant effect of aspirin on the 
overall incidence of myocardial infarction [2], and we failed to observe any trends in 
factor VIII activities during repeated examinations at 34 month intervals over the first 
12-16 months of the AMIS trial. Furthermore, there were no significant changes in the 
relationship of factor VIII coagulant activity to factor VIII-related antigen; the ratio of 
coagulant to antigen remained close to unity. In addition, we did not find any alterations 
in the concentrations of the factor VIII complex. or the ratio of VIII:C to VIIIR :Ag. in 
subjects with new vaso-occlusive events as compared to patients with pre-existent coron- 
ary occlusive disease or our normal laboratory controls. 

The failure to detect changes in factor VIII activities in patients with atherosclerotic 
disease could be due to several factors. First. the assays for factor VIII activities are 
relatively imprecise, with the technical error of approx 15-20”,,. Therefore, subtle changes 
in activity levels in relation to disease or therapy could be easily overlooked. Second, 
there is a broad range of factor VIII activities in normal subjects, with standard devi- 
ations of up to 47”,. Nevertheless, we detected several patients with values exceeding 2 
S.D. of the normal mean. However, these subjects with elevated levels of factor VIII 
activities were distributed equally with regard to vascular occlusive events and aspirin 
therapy (Figs. l-3). A third consideration is that atherosclerotic disease is focal in charac- 
ter. Elevations in plasma von Willebrand factor have been observed in patients with 
diffuse vascular disease, such as diabetics with proliferative retinopathy [18], but such 
high levels would not be expected in patients with disease localized to small segments of 
arteries. Finally, it has been amply demonstrated that while aspirin inhibits platelet 
aggregation, it probably does not affect platelet adhesiveness [6, 191. Thus, the site of 
action of aspirin on platelet function is removed from the locus of von Willebrand factor 
activity, and this could explain our inability to detect an effect of aspirin on von Wille- 
brand factor levels. Nevertheless, the lack of alteration of the factor VIII-von Willebrand 
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factor complex in aspirin-treated patients with coronary artery disease should lead to a 

reappraisal of the role of aspirin in this disorder. 
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