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ABSTRACT

Objective: The aim of this study is to investigate the
role of activated protein C resistance (APCR) as a
contributing factor in the pathogenesis of myocardial
infarction.

Methods: Forty patients with acute myocardial
infarction (AMI) who have been followed by the
Cardiology Department of Gulhane Military Medical
Academy Haydarpasa Training Hospital and 30
healthy individuals were included in this study.
Patient group consisted of 27 males and 13 females,
(mean age 47.9 (23-81) control group composed of
16 males and 14 females, (mean age 46.1 (24-63)
Whole blood count and routine biochemical work up
were performed and activated protein C resistance
(APCR) ratio, and activated partial thromboplastin
time were evaluated in both groups.

Results: Two patients and three controls had APCR.
Mean APCR ratio was 2.56 + 0.56 in the control and
2.74 £ 0.67 in the patient group and there was no
statistically significant difference between the two

groups (p>0.05).

Conclusion: Although APCR is a major risk factor for
venous thrombosis, its role in the pathogenesis of
AMI is not clearly understood.
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INTRODUCTION

Occlusive thrombus, which develops secondary to
injury on atherosclerotic plaque and which causes
variable degrees of luminal stenosis, is the essential
mechanism in the pathogenesis of acute myocardial
infarction (1). Local events on vascular wall and
balance of procoagulant and anticoagulant factors
determine the amount and stability of thrombus (2-4).
Protein C resistance which develops due to a point
mutation in factor V gene in more than 90% of the
cases has been found 5-10 times more common
when compared to the deficiency of the protein C,
protein S and antithrombin Il in patients with venous
thrombosis (5,6). Protein C resistance has been
detected in 30% of patients examined for venous
thromboembolism by Dahlback et al. and 52-64% of
patients with juvenile or recurrent venous thrombosis
by Griffin (6,7). Protein C resistance was found in 5%
of normal healthy population (7). Leiden mutation
causing protein C resistance has been reported with
an incidence of 1.7% in English population and 1,7-
2% in Dutch population (8).

Although the role of protein C resistance in
thrombophilie diseases is well known, there are
few studies investigating its role in the
pathogenesis of acute myocardial infarction. In this
study we investigated the role of active protein C
resistance as a risk factor in acute myocardial
infarction.
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MATERIAL AND METHODS

The study has been performed at the Cardiology and
Hematology departments of Gulhane Military Medical
Academy Haydarpasa Training Hospital. Forty
patients (13 females and 27 males) with acute
myocardial infarction (AMI), (mean age 47.9 (23-81)
were studied. Thirty healthy individuals (16 male, 14
female) aged between 24-63 (mean 46,1) were
included in the study as the control group. Diagnosis
of AMI was confirmed according to the World Health
Organization (WHO) criteria (9). Characteristics of the
patient and the control groups are shown in Table-I.
Patients with a history of venous thrombosis,
pregnancy, chronic hepatic or renal disease and
patients who are on medication that affect hemostatic
parameters and those with active infection were
excluded from the study.

Following a fasting period of 12 hours, venous blood
samples of patients and controls were drawn
between 8:30 to 9 a.m., whole blood count, fasting
blood glucose level, BUN, creatinine, uric acid, AST,
ALT, alkaline phosphatase, total cholesterol,
trigliceride, fibrinogen, prothrombin time, activated
partial thromboplastin time (aPTT) and activated
protein C resistance (APCR) were measured.

Activated protein C resistance measurement: Coatest
APC resistance (choromogenix AB. Taljegardsgaten
3, S-431 53 Mondal, Sweden 822643-63/8 serial) kit
was used for APCR measurement (10). Principle of
the study: 100 pi aPTT solution and 100 pi patient
plasma were incubated for 5 minutes. Coagulation
started with the addition of 100p CaCl2 with and
without APC on Behring coagulameter and aPTT was
recorded. Time period with APC and without APC
were used to get a ratio (Rs). This ratio was (Rs+SD)
2.56 + 0.56 in the control group and value of ratio <2
was accepted as APCR.

Statistical analysis: Student's t test was used to
compare mean values of the patient and the control
groups.

RESULTS

APCR levels of both groups were shown in Table-I. In
the patient group two patients were found to have
APCR and APCR ratios were 1.38, 1.81, respectively.
Activated protein C resistance was detected in 3
controls, whose APCR ratios were less than 2. Mean
APCR ratio.was 2.74 £+ 0.67 in the patient and 2.56 *
0.56 in the control group. There was no statistically
significant difference between the two groups
(p>0.05).
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DISCUSSION

Activated protein C resistance was found by
Dahlback et al in 1993 (11). The etiologic factor was
detectable in only 15-20% of patients with primary
venous thrombosis prior to finding of APCR and
afterwards, this ratio increased to 50% (5-7,12,13). It
is important that APCR could be detected in a
significant number of patients with secondary venous
thrombosis (5,14). Constructive thrombus which
would spoail the resting demand-supply balance or an
occlusive thrombus which develops secondary to
injury on an atherosclerotic plaque is the main
pathogenesis in AMI and unstable angina pectoris (1-
4). That is why participants of hemostatic system are
important in the pathogenesis of AMI. The balance
between procoagulant and anticoagulant system is
the main factor which determines the clinical
outcome. There is a recent interest in the effects of
APCR in arterial system, especially in its role in the
thrombus development in the coronary arteries after
obvious description of the role of APCR in the
development of venous thrombosis. Two young
subjects who had homozygote APCR and myocardial
infarction were presented by Holm et al in 1994. They
performed an epidemiologic case controlled study in
order to determine whether the f-V mutation was a
risk factor for myocardial infarction (15). Samani et al
searched for an arginine-glysine mutation for APCR
by performing f-V DNA analysis in 60 patients who
were followed-up due to AMI in coronary intensive
care unit between 1993-1994 and they showed that
prevalance was not increased in patients with AMI
(16). In this study we did not find statistically
significant difference in terms of APCR between the
control and the patient groups. Although APCR is a
major risk factor for the development of venous
thrombosis, its role in the pathogenesis of AMI is not

clear.

Table |. Characteristics and mean value of APCR
ratio of patient and control groups

Patients Controls
Number 40 30
Sex (M/F) 27/13 16/14
Mean age 47.9 46.1
Mean APCR ratio 2.74+0.67 2.56+0.56
APCR 2 3
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