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Abstract: Eight common polymorphisms of known myocardial infarction (MI) risk factors (factor V Leiden 
(FVL), factor V HR2 (FVHR2), factor II 20210G>A (FII), factor VII IVS7 (FVII IVS7), factor VII Arg353Gln 
(FVII), factor XIII Val34Leu (FXIII), Methylenetetrahydrofolate reductase C677T (MTHFR), Angiotensin 
Converting Enzyme (ACE)) and environmental risk factors were analyzed in a MI patients of Costa Rica. This 
case-control study included 186 MI subjects, 95 of them < 45 years and 201 age and sex matched controls. With 
the use of PCR method the polymorphisms were detected and through interviews additional information was 
collected. Hypercholesterolemia and smoking were associated with a significant risk in younger patients. High 
fibrinogen level was an important risk factor and interaction with smoking was detected. Mainly, the genotype 
34LeuLeu of FXIII showed significant protective effect, (OR 0.32, 95%CI 0.13-0.80) while the other polymor-
phisms showed no significant difference between the cases and the controls. Carriers of FVII (OR 2.75, 95%CI 
1.07-7.02) and FXIII (OR 4.20, 95%CI 2.03-8.67) polymorphisms showed interaction with fibrinogen in the sta-
tistical analysis. It was concluded that there was an important interaction between the common risk factors and 
the polymorphisms (FVII; FXIII) in the development of MI. This is one of the first reports in a Latin-American 
population dealing with these molecular markers and MI. Rev. Biol. Trop. 54(1): 1-11. Epub 2006 Mar 31.
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Myocardial infarction (MI) develops 
as result of thrombosis in coronary arteries. 
Numerous studies have examined the relation 
of common risk factors involvement in ath-
erosclerosis as obesity, hypertension, diabetes 
mellitus, smoking and abnormalities in the 
haemostatic system in the pathogenesis of MI 
(Meade et al. 1986, Doggen et al. 1998). 

Mutations of the coagulation factors: fac-
tor V Leiden (FVL), factor V gene haplotype 
R2 (FVHR2) and factor II G20210A (FII 20210 
G>A) are known as risk factors for thrombosis 
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in Caucasian populations (Doggen et al. 1998, 
Lunghi et al. 1996, Ardissino et al. 1999). 
Hyperhomocystinemia has been documented 
to be an independent risk factor for thrombo-
embolic and cardiovascular disease (CVD) 
(Kang et al. 1991), and it is often related to a 
thermolabile variant of the enzyme methylene-
tetrahydrofolate reductase (MTHFR) (Kang et 
al. 1991, Frosst et al. 1995). Studies associated 
the presence (insertion, I) or absence (deletion, 
D) of a 287bp Alu repeat element in intron 16 
of the Angiotensin Converting Enzyme gene 
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(ACE) with the level of the circulating enzyme 
or cardiovascular pathophysiology (Cambien 
et al. 1992). Some genetic variants of FVII and 
FXIII where reported as protective effects for 
thrombosis (Iacovello et al. 1998, Kohler et 
al. 1998). 

Few studies have examined the effect of 
interaction of environmental factors and molec-
ular markers in the risk of MI particularly 
among younger populations (Herrmann et al. 
2001, Martini et al. 2005), such as the general 
Costa Rican population (Morera and Barrantes 
2004). The aim of this study was to identify the 
prevalence and impact of the common risk fac-
tors and eight polymorphism of genes affecting 
thrombosis in other populations (FVL, FHR2, 
FII 20210G>A, FVII IVS7, FVII Arg353Gln, 
FXIIIVal34Leu, MTHFR, ACE) in one Costa 
Rican case - control study. 

 

MATERIALS AND METHODS

Patients and controls: The MI patients 
belonged to the participating centers of Security 
Social of Costa Rica (San Juan de Dios and 
Heredia Hospital). The diagnosis of MI was 
based on ischemic chest symptom, typical elec-
trocardiograph (ECG) changes, and elevation 
of serum creatine kinase and its MB isoenzyme 
to more than twice the upper level of normal. 
Coronary angiography was performed in 125 
patients. The severity of coronary atherosclero-
sis was determined by the number of coronary 
arteries with steno sis of more than 50 percent 
of the luminal diameter. 

Controls: Samples were collected from 
201 unrelated and apparently healthy subjects 
(hospital and university staff, students and 
blood donors) comparable with patients for 
age, sex and ethnicity. None of these controls 
had suffered episodes of CVD. 

A complete clinical summary, with empha-
sis on personal and family history for MI, 
cardiovascular risk factors was obtained from 
all subjects by trained staff. A subject was con-
sidered to have arterial hypertension, diabetes 

or hypercholesterolemia when he or she was 
receiving specific medications to treat these 
conditions and/ or when there was an estab-
lished diagnosis of each disease. Information 
concerning with smoking habits, family his-
tory of CVD, use of oral contraceptives and 
body mass index (BMI) was also obtained for 
all subjects. Women with BMI >26 kg/m2 and 
men with BMI >28 kg/m2 were considered 
obese. Only subjects with history of regular 
cigarette consumption were included as smok-
ers. Ethics local committees of participating 
institutions approved this study. The informed 
consent was obtained from all the subjects 
(cases and controls). 

 
Determination of the molecular analysis: 
DNA was isolated from peripheral blood 
according to standard protocols (Miller et 
al. 1988). For some analyses blood samples 
soaked onto filter paper cards from the pro-
bands were used for polymerase chain reaction 
(PCR) as described previously (Schröder et al. 
1996). Amplification was carried out on 50 µL 

volume samples in a Perkin Elmer-Cetus ther-
mal cycler. Genotyping of FVL, FVHR2, FII 
20210G>A, MTHFR, FVII Arg353Gln were 
performed by PCR amplification of each of the 
target alleles from genomic DNA followed by 
restriction digestion with each of correspond-
ing enzyme MnlI (Bertina et al. 1994), RsaI 
(Lunghi et al. 1996), HindIII (Frosst et al. 
1995), HinfI (Poort et al. 1996), MspI (Green 
et al. 1991). FVII IVS7 was analyzed by PCR 
amplification as previously described (O’Hara 
and Grant 1988). The 163G>T polymorphism 
of the FXIII gen was analyzed by PCR ampli-
fication and heteroduplex analysis (Kohler et 
al. 1998) ACE polymorphism was performed 
according to described by Rigat et al. (1992). 
To prevent mistyping of the DD genotype, 
a second PCR with insertion specific prim-
ers was performed as described previously 
(Odawara et al. 1997)

Fibrinogen analysis: The fibrinogen was 
determined by Clauss assay (Clauss et al. 
1957), with Fibri-Prest (Diagnostica Stago) on 
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a DiaMed-CD4 coagulometer. Normal ranges 
were: 200 to 400 mg/dL.

Statistical analysis: Statistical analysis 
was performed by the Statistical Package Epi.
Info.6 (CDC, Atlanta USA) and Stata Statistical 
Software: Release 6.0.College Station, TX. To 
compare the basic characteristics, odds ratio 
(ORs) with 95% confidence intervals (CIs) was 
calculated and χ2 test for dichotomized vari-
ables. The means of continuous variables was 
evaluated with ANOVA or Kruskal Wallis test. 
The observed numbers of each polymorphism 
genotypes were compared with those expected 
for a population in Hardy-Weinberg equilibri-
um using the χ2 test. The association of each of 
these genetic variants with risk was expressed 
as an odds ratio (OR) for developing MI with a 
corresponding 95% confidence interval χ2 test 
of tendencies was performed to evaluate the 
influence and interaction levels of fibrinogen 
and smoking as risk factor. Adjustment was 
made for the confounding effects of dichoto-
mized and continuous variables. The presence 
of interactions between traditional and genetic 
factors was estimated by stratified analysis. 
Multiple logistic regression analysis was also 
used in order to separate the independent con-
tribution of each risk factor. Statistical signifi-
cance was taken as p<0.05. 

RESULTS

The demographic characteristics and prev-
alence of MI risk factors in cases and control 
subjects are shown in Table 1. The mean age of 
the males and females cases was 46.2 and 46.0 
years, respectively (p =0.910). Of note, 51.1% 
of the cases were < 45 years with a median age 
of 36.5 years, these subjects will be considered 
for following analyses as the younger group 
and 48.9% of the cases were > 45 years with 
a median age of 57.3 years, these subjects will 
be considered as the older group. The sex as a 
variable had statistical significance in the cases; 
there were more males than females (4:1). The 
prevalence of the smoking, diabetes mellitus, 

family history, hypertension and hypercholes-
terolemia was significantly higher in the cases 
compared with the controls. Median values of 
total fibrinogen were significantly higher in the 
cases compared with the control group. There 
was a significant difference in the fibrinogen 
levels between younger cases and controls 
(381.5 mg/dL vs. 255.9 mg/dL, p =0.004) and 
in the older cases and controls (418.0 mg/dL vs. 
288.3 mg/dL, p =0.008).

Coronary artheriography was performed in 
125 cases (67%), 38 (30%) of whom had nor-
mal coronary arteries, 30 (24%) had 1 vessel 
disease, 26 (21%) had 2 vessel disease, and 31 
(25%) had 3 or more vessel disease. There was 
no association between common risk factors, 
polymorphisms and the degree of coronary 
artery disease. The only statistically significant 
association was with age (p =0.000). In the 
older group (>45 years 87%) arterial plaques 
were more frequently than in the younger 
group (<45 years, 59%). 

Association in the risk of MI and the level 
of fibrinogen was investigated by stratifica-
tion analyses among cases and controls. The 
risk of MI increased with increasing levels of 
fibrinogen. None of the control individuals had 
fibrinogen level >500 mg/dl. It was not pos-
sible to obtain the OR for this fibrinogen level, 
but this category had the highest value for 
χ2 65.08, (p =0.000). The difference in mean 
levels of fibrinogen was significantly higher 
among smokers cases (377.9 +152 mg/dL) 
than smokers controls (275.3 + 65mg/dL) (p 
=0.000). Smokers had a fibrinogen concentra-
tion, which was on average 15.5% higher than 
in non smokers (365.20 + 147 mg/dL versus 
307.68 + 111.58 mg/dL).

Prevalence of the genetic polymor-
phisms: The genotype distribution was in the 
Hardy-Weinberg equilibrium in the case and 
control group. The FXIII 34LeuLeu genotype 
detected in 12.20% of controls which was sig-
nificantly higher than 4.60% observed in cases. 
No significant differences in the allele frequen-
cies of the others analyzed polymorphisms in 
the patient and control group was observed, 
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Table 2. Furthermore, uncommon monomers 
(4, 5 and 8) of FVII IVS7 were found in the 
controls, without statistical significance. 

Adjustments were made for sex age and 
select risk factors using unconditional logistic 
regression. The results are given in the Table 
3. Briefly, the risk factors significantly associ-
ated with MI were: fibrinogen levels, smok-
ing, diabetes mellitus, family history, obesity 
and hypertension.

Interaction analysis: Interaction between 
smoking and age (p =0.01) was observed. 
Smoking was confirmed as a risk factor of 
MI, it was stronger in the younger group (OR 
10.45, 95% CI 5.10-21.37, p <0.000) than in 
the older group (OR 2.85, 95% CI 1.38-5.88, 
p =0.004). Hypercholesterolemia was associ-
ated with a significant risk only in the younger 
group (OR 6.21, 95%CI 1.93-26.05, p =0.000). 
Elevated fibrinogen level had a significant risk 

TABLE 1
Clinical Characteristics of Study Subjects

Characteristics Patients (n=186) Controls (n=201) 
OR§

(95% CI)
p*

Age (years) 
mean (range)

47 
(16–77)

45 
(17–77) 0.32

Sex

Males
Females

147
39

141
60

Body mass index mean (range)
25.6

(16-38)
24.6

 (17-48)
0.015

Fibrinogen (mg/dL) 
median (range)

377
 (78–963)

275 
(131–454)

0.000

High Fibrinogen level 42% 11%
5.62

(3.18-9.99)
0.000

Obesity 34% 18%
2.40

(1.46-3.98)
0.000

Hypertension 26% 13%
2.33

(1.33-4.08)
0.001

Diabetes mellitus 11% 3%
4.12

(1.51-12.78)
0.001

Smoking 45% 13%
5.63

(3.27-9.74)
0.000

Hypercholesterolemia 17% 8%
2.24

(1.14-4.41)
0.01

Oral contraceptives 3% 5%
0.49

(0.01-6.42)
0.47

Family History 37% 17%
2.86

(1.73-4.76)
0.000

 
Age, BMI, Fibrinogen are expressed as mean + standard deviation. High fibrinogen level >400 mg/dL. Oral contraceptives: 
only for females. Obesity: BMI > 28 kg/m2 in men and > 26 kg/m2 in women. OR§ crude, 95% CI denotes confidence 
interval p* significant <0.05.
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TABLE 2
Genetic Polymorphisms in MI cases and controls

Polymorphisms Cases Controls Odds Ratio (95%CI) v p *

FV Leiden
GG
GA
AA
Allele frequency
G
A

186
184
2
0

370
2

98.90%
1.10%

0.995
0.005

197
194
3
0

391
3

98.30%
1.70%

0.992
0.008

1•

0.70 (0.06-6.21)

0.70 (0.06-6.19)

0.527

0.527

FV HR2
R1R1
R1R2
R2R2
Allele frequency
R1
R2

175
141
32
2

382
36

80.60%
18.30%
1.10%

0.914
0.086

196
152
43
1

347  
45

196
77.60%
21.90%
0.50%

0.885  
0.115

1•

0.80 (0.47-1.38)
0.84 (0.49-1.42)

0.73 (0.45-1.18)

0.399
0.522

0.174

FII 20210 G>A
GG
GA
AA
Allele frequency
G
A

186
182
4
0

368
4

97.80%
2.20%

0.989
0.011

197
192
5
0

389
5

197
97.50%
2.50%

 0

0.987
0.013

1•

0.74 (0.46-1.17)

0.84 (0.29-2.40)

0.536

0.535

MTHFR 677C>T
CC
CT
TT
Allele frequency
 C
 T

186
48
90
48

186
186

25.80%
48.40%
25.80%

0.500
0.500

197
59
79
59

197
197

197
29.90%
40.20%
29.90%

0.500
0.500

1•

1.40 (0.84-2.35)
1.00 (0.56-1.78)

 1.0 (0.75-1.34)      

0.174
1.00

1.00

FVII IVS 7
77   aa
67   ab 
66   bb
55   55
57   5a
86   8b
47   4a 
Allele frequency
4
5
6
7
8

159
21
69
69
-
-
-
-
 
 
 

207 
111

-

13.20%
43.40%
43.40%

-
-
-
-
 
 
 

0.651 
0.349

-

159
13 
71
71
1
1
1
1

1
3

214
99
1

159
8.20% 
44.70%
44.70%
0.60%
0.60%
0.60%
0.60%

0.003
0.010
0.673
0.311
0.003

1•

0.60 (0.26-1.38)
0.60 (0.26-1.38)

0.86 (0.61-1.22)

0.193
0.193

0.383
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Polymorphisms Cases Controls Odds Ratio (95%CI) v p *

FVII Arg353Gln 
M1M1
M1M2
M2M2
Allele frequency
M1
M2

166
130
35
1

295
37

78.30%
21.10%
0.60%

0.888
0.112

166
119
46
1

284
48

71.70%
27.70%
0.60%

0.855
0.145

1•

0.70 (0.41-1.19)
0.81 (0.61-1.08)

0.74 (0.46-1.20)

0.160
0.729

0.201

FactorXIIIVal34Leu
ValVal
ValLeu
LeuLeu
Allele frequency
Val
Leu

174
104
62
8

270
78

59.80%
35.60%
4.60%

0.776
0.224

197
101
72
24

274
120

51.90%
36.50%
12.20%

0.695
0.305

1•

0.84 (0.53-1.32)
0.32 (0.13-0.80)

0.66 (0.47-0.93)

0.422
0.007

0.01

ACE 
II
ID
DD
Allele frequency
I
D

175
46
88
41

180
170

26.20%
50.20%
23.40%

0.514
0.486

196
53
81
62

187
205

27.00%
41.30%
31.70%

0.477
0.523

1•

1.25 (0.74-2.12)
0.76 (0.42-1.38)

0.94 (0.70-1.27)

0.143
0.376
0.341

0.695

P* values are for the overall comparison among cases an control with a given polymorphism, p < 0.05 significant. v Odds 
Ratio (95% CI) denotes confidence interval. * Reference category (OR=1.0).

TABLE 3
Logistic regression model for risk factors of MI

Variable ORv SE p* 95% CI

Sex 1.34 0.42 0.343 0.73-2.46

Obesity 2.57 0.78 0.002 1.42-4.67

Smoking 5.50 1.71 0.000 2.99-10.13

Fibrinogen 6.48 2.03 0.000 3.50-11.99

Diabetes mellitus 4.74 2.82 0.009 1.48-15.19

Family history 2.95 0.89 0.000 1.64-5.32

Hypertension 2.02 0.72 0.047 1.01-4.06

Hypercholesterolemia 0.83 0.37 0.671 0.35-1.97

FXIII Val34Leu 1.26 0.33 0.375 0.75-2.10
 
R2=0.26, ORv= Adjusted odds ratio, 95% CI= confidence interval. SE= standard error. p* significant <0.05.

TABLE 2 (continued)
Genetic Polymorphisms in MI cases and controls
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in both groups, but the association as risk fac-
tor was stronger in the older group (OR 12.18, 
95% CI 4.69-37.72, p <0.000). The Leu allele 
of FXIII Val34Leu polymorphism was found 
with protective effect in the younger group (OR 
0.55, 95% CI 0.33-0.95, p = 0.01).

Combined analysis risk factors and 
genetic polymorphisms: Logistic regression 
and stratified analyses detected the importance 

of the co-occurrences of some of the genotypes 
and the major risk factors. The risk of MI associ-
ated with smoking and fibrinogen was modified 
by the carriership of FVII polymorphisms: in the 
carriers subjects of FVII IVS and FVII Arg353 
decreased the risk 4 fold (Table 4). Also, carriers 
subjects of FVII and FXIII decreased the risk of 
MI. It was detected: 3.5-fold in carriers of FVII 
IVS7 (aa, ab); 2-fold for FVII Gln353 and 1.5-
fold for FXIII Leu34 (Table 4). 

TABLE 4

Interaction of FVII IVS7, FVII Arg353Gln and FXIII Val34Leu polymorphisms with smoking and fibrinogen

Risk Factor Polymorphism Genotype

Cases Controls
Odds Ratio
(95% CI)

p*
 n % n %

Non smokers

Smokers
FXIII

No-C
C

No-C
C

58
39
46
29

33.14
22.67
26.74
16.86

86
85
15
10

43.88
43.37
7.65
5.10

1**
0.68 (0.41-1.12)
4.55 (2.34-8.82)
4.30 (1.98-9.36)

0.135
<0.001
<0.000

Fibrinogen normal 

Fibrinogen abnormal

FXIII
No-C

C 
No-C

C

59
36
40
33

35.12
21.43
23.81
19.64

90
79
10
12

47.12
41.36
5.24
6.28

1**
0.70 (0.42-1.16) 
6.10 (2.87-12.9)
4.20 (2.03-8.67)

0.106
<0.0001
<0.000

Non smokers

Smokers
FVII IVS7

No-C
C

No-C
C

9
73
9
48

6.47
52.52
6.47
34.53

14
116
1
19

9.33
77.33
0.67
12.67

1**
0.98 (0.41-2.32) 

14.0 (1.92-102.03)
3.93 (1.49-10.34)

0.963
0.008
0.006

Fibrinogen normal 

Fibrinogen abnormal
FVII IVS7

No-C
C 

No-C
C

13
64
7
56

9.29
45.71
5.00
40.00

 13
122
2
16

8.49
79.74
1.31
10.46

1**
0.53 (0.23-1.18)
3.50 (0.69-17.68)
3.50 (1.39-8.85)

0.122
0.153
0.008

Non smokers

Smokers

FVII
Arg353Gln

No-C
C

No-C
C

77
17
52
19

46.67
10.30
31.51
11.52

105
40
13
7

63.64
24.24
7.88
4.24

1**
0.58 (0.31-1.09)
5.46 (2.80-10.62)
3.70 (1.52-9.02)

0.09
<0.000
0.003

Fibrinogen normal 

Fibrinogen abnormal
FVII Arg353Gln

No-C
C 

No-C
C

69
21
59
13

42.59
12.96
36.43
8.02

102
38
13
7

63.75
23.75
8.13
4.37

1**
1.82 (0.44-1.50) 
6.71 (3.45-13.04)
2.75 (1.07-7.02)

0.106
<0.000
<0.03

**Reference category (OR=1.0). (-) indicates absence and (+) presence of the risk factor. “No-C” refers to non-carrier, the 
homozygous wild type, and “C” refers to carrier, both homozygotes and heterozygotes genotype of the studied polymor-
phisms. Normal fibrinogen<400mg/dl Abnormal fibrinogen>400mg/dl. p* significant <0.05
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There was no interaction between carriers 
and non-carriers of FVII IVS7 (a) and FXIII 
Val34Leu polymorphisms and the remaining 
risk factors. Concerning of FVHR2, ACE, 
MTHFR, polymorphisms were not found 
statistical significant between carriers or no 
carriers in relation to the presence or absence 
of the common risk factors. Interaction of 
FVL and the FII G20210A were excluded, no 
homozygotes for either FII 20210A or FVL 
were found in both groups.

DISCUSSION

Over the past years remarkable progress 
has been made concerning the role of common 
atherogenic factors in the pathogenesis of MI. 
The results of our study, in which we examined 
the role of eight molecular markers and common 
risk factors as well as the interaction genetic and 
non genetic factors in 186 MI patients, 51% of 
them were younger than 45 years old, confirm 
that genetic variability rather to have direct role, 
maybe influences a predisposition give by non 
genetic factors to MI. 

The major coronary risk factors for our 
younger patients, mainly men, were smoking- 
hypercholesterolemia and smoking-fibrinogen. 
These factors are consistently and independently 
related to cardiovascular risk (Meade et al. 1986, 
Hunter et al. 2001, Fedder et al. 2002). The 
evidence is based on numerous prospective epi-
demiological studies and clinical observations 
in the general population (Hunter et al. 2001, 
Fedder et al. 2002, Koenig 2003). However, 
the relations age-smoking and age-cholesterol 
observed give a special point to improve treat-
ment and prevention guidelines in our younger 
group of the Costa Rican population. 

However, the reasons, why fibrinogen is 
elevated and the combination smoking-high 
fibrinogen are only incompletely understood. 
Some studies discussed the participation of 
cytokines, such as interleukin 6, in the stimu-
lation of the transcriptional activity involved 
in the increase of fibrinogen synthesis as well 
as mediators of the inflammatory response in 

smokers (Hunter et al. 2001, Koenig 2003). 
Smoking “per se” is a prothrombotic stimulus, 
because it is able to increase fibrinogen, also 
smokers exhibit a mild, but sustained, acute-
phase response, characterized by increased 
plasma concentrations of positive acute-phase 
protein (Hunter et al. 2001). Whether or not 
fibrinogen is causally involved in atherothrom-
bogenesis still remains to be determined. 

More than half of our patients had non sig-
nificant coronary artery stenosis or single vessel 
disease, that could be explained by the age of 
the group studied and also the possible role of 
genetics and the common risk factors found. 
Family history was a risk factor for MI, as a 
higher prevalence of familial myocardial infarc-
tion was found among cases (37%) compared 
with controls (17%) without any risk factors, 
leading to an OR 2.86 (95% CI 1.73, 4.76). This 
increased risk was recently described in a study 
as possible relation with socio-economic cir-
cumstances, lifestyle or an undiscovered genetic 
influence (Martini et al. 2005).

In our data, the FXIIIVal 34 Leu polymor-
phism was the only genetic factor associated 
with MI. The difference in carrier frequency for 
the Leu allele was significant between control 
group and patients. The protective effect of 
FXIII 34 Leu allele in the younger cases was 
not previously reported and suggests that FXIII 
34 Leu allele may impart a protective effect for 
MI in the age matched control group.

None of the remaining genetic markers 
evaluated were associated alone with the risk 
of MI. There are several explanations for 
these results: First- could be attributing to 
the population-specific factors, the low fre-
quency of some of this polymorphism in the 
CR population (i.e., documented differences 
in the geographic distribution of carriers of 
this polymorphism (Herrmann et al. 2001) and 
other polymorphisms (Azofeifa et al. 2004, 
Chaves-Villalobos et al. 2004, Morera et al. 
2001, 2003). Second- previous studies pre-
sented conflicting results in the association of 
some of the analyzed markers as risk factor for 
MI (i.e., FVL, MTHFR, ACE and FII G20210A 
(Doggen et al. 1998, Ardissino et al. 1999, 
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Kang et al. 1991, Frosst et al. 1995, Cambien 
et al. 1992). In addition, we failed to observe an 
independently protective effect, of the alleles of 
Gln353 (M2) allele and the 7(a) repeats of the 
FVII polymorphisms as was reported in older 
patients which positive family history of CVD 
(Cambien et al. 1992).

It was possible observed gene-environ-
mental factors interactions. A decreased risk 
in smokers who carry FVII polymorphisms 
was detected, this result is consistent with the 
protective effect of these polymorphisms in 
smokers reported by Iacovello (Iacovello et al. 
1999). In addition, we observed interactions 
not previously reported between carriers of 7 
(a) repeats allele of FVII IVS7, Gln 353 allele 
and Leu 34 of FXIII Val34Leu polymorphisms 
with high fibrinogen levels as protective effect. 
Carriers of 7(a) repeats of FVII IVS7 with high 
fibrinogen levels present a significant decreased 
in the risk of MI. Decrease of the risk was also 
detected in carriers of FVII 353Gln and in car-
riers of 34Leu of FXIII polymorphism who had 
high fibrinogen level. 

This is the first report of these polymor-
phisms and conventional risk factors in MI in 
a Latin-American (LA) country. Further studies 
with more patients as well as other LA popula-
tions are need to confirm and clarify the possible 
role of these genetic-environmental interactions 
in the risk for MI in this population. 
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RESUMEN

Se estudiaron ocho polimorfismos comunes asocia-
dos como factores de riesgo para el infarto al miocardio 
(IM): factor V Leiden (FVL), factor VHR2 (FVHR2), 

factor II 20210G>A (FII), factor VII IVS7 (FVII IVS7), 
factor VIIArg353Gln (FVII), factor XIIIVal34Leu (FXIII), 
metilentetrahidrofolato reductase C677T (MTHFR), enzi-
ma convertidora de la angiotensina (ACE) y factores 
ambientales de riesgo, en pacientes costarricenses. Este 
es un estudio de casos y controles, donde participan 186 
pacientes, 95 de ellos con edades < 45 años y 201 sujetos 
controles. Se utilizó la técnica de reacción en cadena de la 
polimerasa (PCR) y por medio de entrevistas personales 
se recolectó información epidemiológica adicional. Se 
encontró que la hipercolesterolemia y el fumado estan 
asociados como factores de riesgo en los pacientes 
jóvenes. Niveles elevados del fibrinógeno fueron detec-
tados como un factor de riesgo importante y se observo 
interacción entre fumado y estos valores aumentados de 
fibrinógeno. El genotipo 34LeuLeu del FXIII presentó 
un efecto protector significante mientras que los otros 
polimorfimos estudiados no mostraron diferencia esta-
dísticamente significativa entre los casos y controles. Los 
polimorfismos del FVII y FXIII demostraron interación 
con el fibrinógeno, según el análisis estadístico aplicado. 
Se evidencia, la interación entre factores de riesgo común 
y ciertos polimorfismos (FVII; FXIII) en la patogénesis 
del IM. Este es uno de los primeros informes sobre estos 
marcadores moleculares y su asociación con IM en una 
población latinoamericana.

Palabras clave: Trombosis arterial, infarto al miocardio 
infarction, polimorfismos, fibrinógeno, Latinoamérica.
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