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ABSTRACT

Factor VII polymorphisms have been suggested in
some studies to show an association with coronary artery
disease (CAD) especially its fatal outcome myocardial
infarction, and there is a known association between FVII
levels and polymorphic variants in the gene. The aim of
this study was to study the influence of FVII Arg353Gln
polymorphism on the plasma levels of both FVIIc and
FVIIa and to assess its role as a risk predictor of compli-
cations following coronary catheter interventions. A total
of 24 patients with CAD who had undergone percutaneous
catheter intervention (PCI) were followed up for 30 days
and assessed for occurrence of ischemic complications
which included myocardial infarction (MI), death or need
for target vessel revascularization. A control group of 20
age and sex matched subjects was also included. The FVII
Arg353Gln polymorphism was determined by PCR/REFLP
assay. The frequencies of FVII genotypes did not show
significant differences between the CAD group and the
controls or between the males and the females. Carriers
of the Gln353 allele had a significantly lower levels of
total FVII activity (FVIIc, -37%, p<0.01) and of activated
circulating FVII (FVIIa, -50%, p<0.01). In this study 5
(21%) patients suffered from major complications during
the 30 day follow up after PCI. No patients with Gln353

allele had complications following PCI, while 26% of
patients with Arg353/Arg353 genotype had complications.
In this study, we confirmed that Factor VIIa levels and
VIIc levels, are influenced by factor VII gene codon 353
polymorphism and our preliminary results indicate that
the Gln353 allele might be protective against the thrombotic
complications following PCI, yet it did not reach statistical
significance mostly due to the small number of cases.
Further prospective studies are needed to assess this
protective role of the Gln353 against thrombogenesis.
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INTRODUCTION

Despite recent advances in angiography
technology, acute complications including death,
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delayed abrupt closure and periprocedural my-
ocardial infarction (MI), continue to occur in
10-15% of patients undergoing percutaneous
coronary intervention (PCI) [1]. Because numer-
ous observational studies have now confirmed
a close association between ischemic complica-
tions of PCI and late mortality, prevention of
such complications remains a central goal of
the practicing intervention cardiologist [2].

In recent years, it has become increasingly
clear that the coagulation cascade plays a critical
role in the pathogenesis of such complications.
All forms of catheter intervention based
revascularization produce local endothelial
injury, thus exposing underlying tissue factor,
which binds to and activates circulating factor
VII (FVII). The activated form of factor VII is
then free to activate other clotting factors (in-
cluding factors IX and X), thus leading to the
generation of thrombin, platelet activation and
ultimately to the formation of thrombus at the
site of the catheter induced arterial injury [3].
It might be that the risk of subacute ischemic
complications after catheter-induced endothelial
injury should be influenced by circulating levels
of FVII. In theory, higher levels of circulating
FVII should increase the risk of an ischemic
complication, while lower levels of circulating
FVII would be protective

Elevated levels of plasma FVII may lead to
a prothrombotic state and increase vascular
events. The Northwick Park Heart Study showed
that elevated FVII coagulant activity (FVIIc)
levels in western countries are risk factors for



ischemic heart disease (IHD), particularly its
fatal outcome [4]. Other studies [5,6] also indi-
cated that plasma FVII levels were related to
coronary heart disease.

Plasma levels of FVII are influenced by
environmental and genetic factors. Several poly-
morphisms influencing FVII activity have been
recently identified. The substitution of glutamine
for arginine at position 353 in the catalytic
domain (R353Q) and a 10-bp insertion in the
promoter region (5’F7) may be responsible for
one third of the variations in plasma FVII levels
[7]. The -401 G/T polymorphism may account
for 18% of the variations in FVII Ag and FVIIa
levels [8]. The FVII gene is also characterized
by a polymorphism involving a variable number
of 37-bp repeats in intron 7(IVS7) [9]. The rare
alleles of the above polymorphisms are generally
associated with the decreased levels of FVII.
In contrast, the rare -402A allele of the -402G/A
polymorphism, which may account for 28% of
the variation in plasma FVII levels, is associated
with the increased plasma FVII levels [8]. Allelic
frequencies among populations were different
[10].

It has been suggested that the Gln353 allele
protects against myocardial infarction [11].
Thus, presence of the Gln353 allele may conse-
quently also be protective in other situations in
which thrombus formation is a fundamental
pathophysiological mechanism, as it is for ad-
verse events complicating coronary catheter
interventions.

This study aimed at investigating the rela-
tionship between FVII Arg353Gln polymorphism
and the plasma level of FVII coagulant activity
and activated FVIIa in patients with coronary
artery disease (CAD). Also, the possible role
of this polymorphism as a risk predictor of
complications following coronary catheter in-
terventions has been evaluated.

PATIENTS AND METHODS

This study was carried out on 24 patients
suffering of coronary artery disease and were
receiving coronary catheter intervention at the
National Heart Institute. Coronary artery disease
was defined on the basis of angiographic criteria
as stenosis ≥50% in a major coronary artery or
its major branches. Our study included 8
(33.3%) patients with stable angina, 10 (41.7%)

patients with unstable angina and 6 (25%) pa-
tients with myocardial infarction. They were17
males and 7 females with a mean age of 50±8.5
years (range 38-68 years). Patients were fol-
lowed up for one month after coronary catheter
interventions and assessed for occurrence of
complications as the need for target-vessel
revascularization, periprocedural MI or death.
We routinely performed post-procedure creatine
kinase, MB fraction levels for all patients. The
CK levels greater than twice normal were es-
tablished as criteria for suspecting MI. In addi-
tion, a post-procedural electrocardiogram was
carried out. In our study, 5 patients presented
with complications following the intervention;
2 patients needed target vessel revascularization
while 3 patients had periprocedural MI. A con-
trol group of 20 age and sex matched healthy
subjects were also included in the study. All
patients were subjected to the following:

1- Clinical examination and history taking in-
cluding smoking, diabetes mellitus, hyper-
tension, use of contraceptive pills for females
and family history of coronary artery disease.

2- ECG to determine the type of ischemic heart
disease.

3- Coronary angiography was performed ac-
cording to standard techniques and type of
lesion was assessed as follows:

Type A lesion: High success rate-low risk-
discrete <10mm-concentric-smooth contour-
little or no calcification-less than totally occlu-
sive-absence of thrombus.

Type B lesion: Moderate success rate-60-
85%-moderate risk-tubular 10-20mm-eccentric-
irregular contour-moderate to heavy calcifica-
tion-total occlusion <3 month-some thrombus
are present.

Type C lesion: Low success rate <60%-high
risk-diffuse >2cm-total occlusion >3 month-
some thrombus are present.

4- Routine laboratory investigations: Included
complete blood picture, erythrocyte sedimen-
tation rate, liver function tests, kidney func-
tion tests, blood glucose level, cardiac en-
zymes and lipid profile.

5- Coagulation studies: Estimation of prothrom-
bin time & concentration, INR, activated
partial thromboplastin time and fibrinogen
level.
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6- Assay of factor VII level:
a- Total activity of Factor VII (FVIIc) was

determined using a clotting assay with
STA-Deficient VII supplied by Diagnosti-
ca-Stago, France (Cat.No.00743) [12].

b- Activated Factor VII (FVIIa) was measured
using Staclot VIIa-rTF, Diagnostica-Stago,
France (Cat.No.00281) [13].

7- Genetic analysis of factor VII Arg353Gln
polymorphism by PCR/REFLP:
Genomic DNA was extracted from periph-

eral-blood lymphocytes by phenol chloroform
method. Amplification conditions were an initial
cycle at 93°C for 3min, then subsequent 35
cycles for 60 seconds at 93°C, 60 seconds at
55°C and 2min at 72°C, then a final elongation
step at 72°C for 5min. (Perkin Elmer 9600,
USA). Primers for the Arg353Gln polymor-
phisms were 5’-GGG AGA CTC CCC AAA
TAT CAC-3’ and 5’-ACG CAG CCT TGG CTT
TCT CTC-3’ [14]. Twenty microliters of the
PCR amplification product (312bp) were digest-
ed with 10 units Msp1 restriction enzyme under
the conditions described by the manufacturer
(Promega, USA). Fragments of 206bp, 67bp
and 39bp were detected in the presence of the
Arg353 allele, and 273bp and 39bp bands indi-
cated the Gln353 allele.

Statistical analysis:
Data management and statistical analysis of

this work was performed using SPSS 11 com-
puter system. Analysis included descriptive sta-
tistics with calculation of mean and SD and
frequency distribution. Mean values were com-
pared using student t test and p-value was calcu-
lated. Identifying relationships between different
variables was performed using chi-square test.

RESULTS

General characteristics of patients in the study:
The prevalence of the potential risk factors

in our studied patients did not differ between
the two genotypes (Table 1) except for the type
of lesion in coronary angiography. Patients
having the Arg353/Gln353 genotype were signif-
icantly associated with type A lesion (p<0.01),
while Arg353/Arg353 genotypes were signifi-
cantly associated with types B and C lesions.

Prevalence of FVII polymorphism:
The Arg353/Gln353 genotype was found in

5 (20.8%) patients and 4 (20%) normal controls,

while the Arg353/Arg353 genotype was found
in 19 (79.2%) patients and in 16 (80%) control
subjects (Table 2). The distribution of these two
genotypes was not significantly different be-
tween patients and controls (p>0.05) nor be-
tween males and females. The allelelic frequen-
cies of Arg353 and Gln353 were 89.6%, 10.4%
and 90%, 10% in the CAD group and controls,
respectively. No homozygous (Gln353/Gln353)
cases were found in this study.

FVII polymorphism and FVII level:
Genotype-phenotype relationship analysis

was performed with data from the entire study
population. On comparing the plasma level of
FVIIc and FVIIa between the two genotypes,
it was evident that the plasma levels of factor
VIIa and FVIIc were significantly influenced
by FVII polymorphism (Table 3). The mean
level of factor VIIa was 50 percent lower in
patients with the Arg353/Gln353 genotype than
in those with the Arg353/Arg353 genotype and
FVIIc was 37 percent lower in patients with the
Arg353/Gln353 genotype than in those with the
Arg353/Arg353 genotype. The plasma FVIIa
mean values were significantly higher in patients
who showed complications after PCI versus the
non-complicated group (Table 5).

FVII polymorphism and ischemic complications
following PCI:

No patients with Arg353/Gln353 genotype
had complications following PCI, while 26%
of patients with Arg353/Arg353 genotype allele
had complications. In this study the Gln353

allele appears to be protective against compli-
cations following PCI, yet it did not reach
statistical significance mostly due to the small
number of cases (Table 4).
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Table (1): Comparison of baseline potential risk factors
stratified by genotype.

N
Age (Yrs)
Male/Female (%)
Smoking (%)
Diabetes (%)
Hypertension (%)
Hypercholesterolemia (%)
Acute MI (%)
Lesion type A (%)
Lesion type B (%)
Lesion type C (%)

Arg353/
Gln353

5
52.2±9.6

3/2
20.0
40
40

100
20

100
0
0

Arg353/
Arg353

19
49.6±8.4

14/5
52.6
21.1
36.8
78.9
26.3
5.3

68.4
26.3

p
value

NS
NS
NS
NS
NS
NS
NS

<0.01
<0.01
<0.01



DISCUSSION

During catheter interventions the protective
endothelial lining of the arterial wall is disrupt-
ed, and such catheter-induced endothelial injury
may trigger thrombogenesis. Increased FVII
activity represents a risk factor for thrombotic
events complicating coronary catheter interven-
tions. Previous studies had shown an association
between FVII levels and polymorphic variants
in the gene. Several investigators found that
Arg353Gln polymorphism was protective against
the development of myocardial infarction in
patients with CAD [15,16]. The aim of this study
was to investigate the relationship between FVII
Arg353Gln polymorphism and the plasma levels
of both FVIIc and FVIIa, as well as the possible
role of this polymorphism in the protection
against complications following coronary cath-
eter interventions.

In this study, the allelelic frequencies of
Arg353 and Gln353 were 89.6%, 10.4% and
90%, 10% in the CAD group and controls,
respectively. No homozygous (Gln353/Gln353)
cases were found in this study. The frequency
of the Arg353/Arg353 and the Arg353/Gln353

genotypes were 79.2% and 20.8% respectively
in our CAD patients with no homozygous cases.
These frequencies were similar to that reported
by other investigators as Girelli et al. [15] who
reported frequencies of 69.1%, 28.6% and 2.3%
in the Arg353/Arg353, Arg353/Gln353 and
Gln353/Gln353 respectively. The frequency of
Gln353 allele in our controls was similar to those
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Fig. (1): Gel electrophoresis showing FVII Arg353Gln
polymorphism, lanes 2,6,7: heterozygous FVII
Arg353/Gln 353 cases, lanes 1,3,4,5: Homozygous
FVII Arg353/Arg353 cases, lane 8: Molecular
weight marker.

1      2      3      4      5      6      7      8
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Table (2): Distribution frequencies of FVII genotypes
between patients and controls.

p
value

NS

Controls
(n=20)

16 (80%)

4 (20%)

Patients
(n=24)

19 (79.2%)

5 (20.8%)

Arg353/Arg353

Arg353/Gln353

Genotypes

Table (3): Comparison of FVIIc and FVIIa levels between
the different genotypes.

FVIIc (%)

FVIIa (mU/dl)

p
value

<0.01*

<0.01*

S.D

19.2

17.6

16.39

8.63

Mean

84.9

53.2

43.29

21.44

Arg353/Arg353

(n=35)

Arg353/Gln353

(n=9)

Arg353/Arg353

(n=35)

Arg353/Gln353

(n=9)

Genotype

Table (4): Distribution frequencies of FVII genotypes in
CAD patients with and without complicated
PCI.

Non-complicated
PCI

(n=19)

14 (73.7%)

5 (26.3%)

p
value

NS

Complicated
PCI

(n=5)

5 (100%)

0 (0%)

Arg353/Arg353

Arg353/Gln353

Genotypes

Table (5): Comparison of FVIIc and FVIIa levels between
patients with and without complicated PCI.

Non-complicated
PCI (n=19)

Complicated
PCI (n=5)

Non-complicated
PCI (n=19)

Complicated
PCI (n=5)

FVIIc (%)

FVIIa (mU/dl)

p
value

NS

<0.01*

S.D

22.70

15.78

15.48

16.52

Mean

70.89

81.40

31.69

53.75



reported in controls in other studies from north-
ern Italy (for example, 10 percent of our controls
carried the Gln353 allele, as compared with 16.5
percent of the healthy controls in the study by
Ardissino et al. [17] and 16.2 percent in the
study by Girelli et al. [15].

It has been evidenced by our findings (Table
3) that the Gln353 mutation possesses functional
importance, that consists in a FVIIc reduction
of 37% in Gln353 carriers. An analogous phe-
nomenon could be observed in FVIIa levels,
with a more reduction of 50% in the Gln353

heterozygotes. These phenotypical findings
accord well with the literature [11,14,18,19] and
may explain the expected protective effect of
the Gln353 allele. The Arg353Gln site was noted
initially to associate with a 20% to 30% vari-
ance in factor VII levels in males and females
and in different ethnic groups [10]. Many sub-
sequent studies have confirmed that carriers of
the allele coding for Gln353 have lower factor
VII levels.

An interesting finding in this study is the
significant association of FVII Arg353/Gln353

genotypes with the atheromatous lesion type A,
(Table 1) which is characterized by having no
thrombus while FVII Arg353/Arg353 genotypes
were either type B or C which may have a
thrombus.

In this study five (21%) patients suffered
from major complications during the first 30
days after PCI, in form of myocardial infarction
and need for target vessel revascularizton. When
evaluating the role of FVII Arg353Gln genotype
as a risk predictor of these ischemic complica-
tions, we found that the incidence of complica-
tions was 0% in Arg353/Gln353 genotype and
26% in Arg353/Arg353 genotype. Although all
complicated cases were of the Arg353/Arg353

genotype and none of them was of the Arg353/
Gln353 genotype, the difference was statistically
insignificant. This might be due to the relatively
small number of subjects studied in our work,
yet there seems to be a trend towards a protective
role for the Gln353 allele in prevention of com-
plications following PCI. This relationship has
been evaluated by Mrozikiewicz et al. [14] and
they provided a clear evidence that the Gln353

allele of coagulation FVII is associated with a
substantial risk reduction by two thirds following
coronary catheter interventions.

In the present study, the mean plasma FVIIa
level was significantly higher in the complicated
group (p<0.01), however, FVIIc levels were
higher in the complicated group when compared
to the non complicated, yet it did not reach
statistical significance. It is well accepted that
precise genetic markers may provide a better
measure of individual lifelong exposure to a
putative risk factor than related plasma mea-
surements, which may vary over time [20]. This
may be particularly true of factor VIIc levels.
Whereas genetic markers are probably the stron-
gest determinants of these levels, [21] a number
of well-known, transient, environmental influ-
ences, [22,23] may obscure the relation with
thrombotic complications when a single mea-
surement is made. By contrast to functional
variations of FVIIc or FVIIa levels, the FVII
genotype is a constant predictor of the lifelong
tendency of individual FVII activity. Similar
explanation was reported by Girelli et al. [15]
who concluded that Gln353 allele was protective
in their CAD patients against MI yet they found
that the mean levels of factor VIIa did not differ
significantly between those with a history of
myocardial infarction and those without it.

We concluded that the polymorphism strong-
ly influenced the plasma levels of both FVIIc
and FVIIa. Also, our preliminary results indicate
that absence of the Gln353 allele in patients who
suffered ischemic complications following PCI
might shed light on its protective role against
the risk of such complications. Because the
number of subjects included in this study was
small, these results require further confirmation
in larger scale prospective studies.
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