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Intervention for cardiovascular risk factors
decreases adipocyte fatty acid-binding protein
levels in males – a pilot study
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Abstract: Cardiovascular disease (CVD) remains the leading cause of mortality in developed countries. According to the 2012 European
Guidelines on Cardiovascular Disease Prevention in Clinical Practice, family history is a cornerstone for risk stratification of CVD.
First-degree relatives are persons in whom CVD should be assessed and targeted intervention should be performed. The aims
of this pilot study were (i) to determine risk factors (RFs) for cardiovascular disease (CVD) in a group of first-degree relatives of
patients with CVD at baseline and after 1 year, (ii) to measure adipocyte fatty acid-binding protein (A-FABP) levels as a potential
connecting link between metabolic disease and atherosclerosis, and (iii) to determine the impact of targeted intervention on these
parameters. The study comprised 62 asymptomatic subjects (41 males; mean age of 53.8±8.3 years). Preventive examinations
and interventions were carried out at baseline and at 1-year follow-up to assess RFs and evaluate A-FABP levels. At 1 year, males
had significantly lower levels of cholesterol (median 5.18 vs 4.67, p=0.005), HDL (median 1.24 vs 1.14, p=0.021), LDL (median
3.08 vs 2.46, p=0.021), ApoB (median 0.99 vs 0.82, p=0.012) and A-FABP (median 19.84 vs 16.73, p = 0.015). In females
after 1 year, only significantly lower levels of fibrinogen (median 3.10 vs 2.79, p=0.043) were found. All subjects were clinically
examined or contacted by phone after a mean of 36.7 months (range, 11-55). Over that time, no serious complications were noted.
In males, intervention for RFs leads to lower levels of A-FABP as a potential RF linking metabolic syndrome to atherosclerosis.
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1. Introduction
Cardiovascular disease (CVD) remains the leading
cause of mortality in developed countries. According to
the 2012 European Guidelines on Cardiovascular Disease Prevention in Clinical Practice, family history is a
cornerstone for risk stratification of CVD [1]. First-degree
relatives are persons in whom CVD should be assessed
and targeted intervention should be performed. Routine
genetic tests are not recommended in these individuals.
The most effective method for improving the prognosis
appears to be lifestyle intervention [2].
Recently, options for making the risk estimates
even more accurate have been sought. One of those
may be determination of the levels of adipocyte fatty
acid-binding protein (A-FABP). Also known as FABP4
or aP2, it is a member of a family of 9 fatty acid-binding
proteins. A-FABP is produced by adipocytes and macrophages and accounts for about 1.8-8.1% of all proteins
produced by these cells [3,4].
A-FABP plays an important role in regulating glucose metabolism. A positive correlation has been found
between the level of A-FABP, level of fasting insulin and
insulin resistance index [5]. Patients with rare haploinsufficiency of the gene for A-FABP have significantly
reduced risk for diabetes and CVD [6]. A-FABP may be
a new biomarker predicting the development of type 2
diabetes [7].
A-FABP is involved in regulation of lipid metabolism
since it is highly expressed in both murine and human
foam cells present in atherosclerotic plaques. There, AFABP acts through increased expression of anti inflammatory cytokines by macrophages [4]. Several studies
confirmed the association between serum A-FABP
levels and coronary artery disease [8,9]. Thus, A-FABP
may be a connecting link between metabolic syndrome
and atherosclerosis [10,11]. It is not clear what effect the
treatment of lipid metabolism disorders has on A-FABP
levels. Karpisek et al. reported decreased A-FABP in 26
individuals with lipid metabolism disorder treated with
statin [12].
The aims of this pilot study were (i) to determine
basic risk factors for CVD in a group of first-degree relatives of patients with CVD at baseline and after 1 year,
(ii) to measure A-FABP levels, and (iii) to determine the
impact of targeted intervention on these parameters.

2. Patients and methods
The study comprised 62 asymptomatic subjects (41
males) with a mean age of 53.8±8.3 years, first-degree

relatives of patients with a history of acute myocardial
infarction, coronary angioplasty for significant coronary
stenosis or aortocoronary bypass. All patients diagnosed
with the above conditions in 2006-2007 received a letter offering examination of their relatives in our center.
Those relatives who were interested were enrolled in the
study. The study was approved by the ethics committee
of the Faculty of Medicine and Dentistry and University
Hospital Olomouc. Informed consent was obtained from
all participants.
The subjects were investigated at the Department
of Internal Medicine I – Cardiology in 2006-2009. In
January 2011, all subjects were contacted for the assessment of their current health status.
All subjects underwent clinical examination including casual blood pressure, pulse rate, weight and height
measurements, body mass index (BMI; weight divided
by height squared) calculations, ECG tests, laboratory
blood sampling and calcium scoring. These investigations were repeated at a 1-year follow-up. Excluded
from the study were those who changed their weight
over the year (by more than 5%).
All subjects underwent both pharmacological and
non-pharmacological risk factor intervention according
to the current recommendations [2]. Non-pharmacological intervention consisted of dietary recommendations,
physical activity recommendations, smoking cessation,
training in blood pressure measurement and, if applicable, monitoring of diabetes control.
Concentrations of creatinine, uric acid, total cholesterol, high-density lipoprotein (HDL) cholesterol,
low-density lipoprotein (LDL) cholesterol, triglycerides,
lipoprotein(a), apolipoprotein B (ApoB), apolipoprotein
A-I (ApoA), insulin, glucose, C-reactive protein (CRP),
fibrinogen, glycated hemoglobin (Hb) and A-FABP were
analyzed in fresh serum from morning venous blood
samples taken after a 12-hour fasting period according
to the manufacturer’s instructions. The A-FABP concentration was determined using an enzyme-linked immunosorbent assay (Bio-Vendor Laboratory Medicine, Inc.,
Brno, Czech Republic) according to the manufacturer’s
instructions. The intra- and inter-assay variance was
calculated from 3 different samples (CV intra-assay
<4.8%, CV inter-assay <10%). The laboratory results
were blinded.

3. Statistical methods
Data were processed using the SPSS Statistics 15 software (SPSS Inc., Chicago, USA). Normal distribution
was assessed by the Shapiro-Wilk test. In the absence
of normal distribution, a parameter was evaluated by
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the Wilcoxon test for paired samples. In case of normal
distribution, Student’s paired t-test was used. Data are
stated as mean ± SD or median. A p-value of < 0.05 was
considered statistically significant.

4. Results
Most frequently, study subjects’ relatives with CVD were
fathers (29 subjects, 46.8%), mothers (13 subjects,
21.0%) and brothers (10 subjects, 16.1%), with a mean
age at time of event of 58.4±10.1 years.
Clinical characteristics of examined subjects,
males and females are shown in Table 1 and include
fundamental risk factors as well as existing and new
medications.
Results of the studied parameters (all subjects,
males and females) at baseline and at 1-year follow-up
are shown in Table 2. After 1 year, all subjects has significantly lower levels of total cholesterol (median 5.20
vs 4.80, p=0.012), HDL (median 1.33 vs 1.30, p=0.016),
ApoB (median 0.96 vs 0.83, p=0.007) and A-FABP
(median 22.3 vs 19.2, p=0.005); and significantly higher
levels of glucose (5.05 vs 5.20, p=0.018) and glycated
Hb (3.70 vs 3.90, p=0.039).
In males after 1 year, the Wilcoxon paired test revealed significantly lower levels of cholesterol (median
5.18 vs 4.67, p=0.005), HDL (median 1.24 vs 1.14,
p=0.021), LDL (median 3.08 vs 2.46, p=0.021), ApoB
(median 0.99 vs 0.82, p = 0.012) and A-FABP (median
19.84 vs 16.73, p=0.015); and significantly higher levels of glucose (5.20 vs 5.30, p=0.028). With respect
to these results, the effect of statin therapy (18 males
(43.9%)-atorvastatin 10 mg on individual laboratory
parameters was studied – see Table 3. As expected,
the levels of total cholesterol, LDL cholesterol and ApoB

dropped. There was no statistically significant decrease
in A-FABP (p=0.268) in males with new statin therapy.
In females after 1 year, the Wilcoxon test showed
significantly lower levels of fibrinogen (median 3.10 vs
2.79, p=0.043). Since significant differences were not
found in the other parameters in females, further analyses of the effects of therapy were not carried out.
All subjects were clinically examined or contacted by
phone after a mean of 36.7 months (range, 11-55). Over
that time, no serious complications were noted, such as
acute myocardial infarction, need for PCI or death.

5. Discussion
Recently, there have been efforts to make CVD risk
estimates in asymptomatic individuals more accurate.
First-degree relatives of patients, especially those with
premature atherosclerosis, belong to a group deserving
special attention. As seen from our results as well, they
have high rates of CVD risk factors such as hypertension, smoking, lipid metabolism disorder and overweight
or obesity.
A.FABP is a promising marker linking metabolic
syndrome, inflammation and atherosclerosis. Unfortunately, there has been limited clinical study on these
associations. They have shown that higher A-FABP
levels may play a role in the progression of atherogenesis, mainly through interference with foam cell formation in response to oxidized LDL cholesterol [13]. In a
recent study, Peeters et al. determined A-FABP levels
in atherosclerotic plaques to prove that higher A-FABP
is associated with plaque instability and symptomatic
lesions [14]. Doi et al. reported that A-FABP levels in
males under 65 years are significantly associated with
coronary artery disease, independently of traditional

Table 1. Clinical characteristics of subjects
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Parameter

Total n=62
(number, percentage)
(mean±SD, median)

Males n=41
(number, percentage)
(mean±SD, median)

Females n=21
(number, percentage)
(mean±SD, median)

Smoking

19 (30.6%)

15 (36.6%)

4 (19.0%)

BMI (mean±SD, median)

27.8±3.9
27.1

28.4±4.1
28.7

26.5±3.2
26.2

Overweight

29 (46.8%)

18 (43.9%)

11 (52.4%)

Obesity

19 (30.6%)

16 (39.0%)

3 (14.3%)

Diabetes mellitus

5 (8.1%)

3 (7.3%)

2 (9.5%)

Hypertension

34 (54.8%)

23 (56.1%)

11 (52.4%)

BP systolic (mean±SD, median)

135.4±20.3
137.5

137.3±20.6
140.0

131.7±19.5
130.0

BP diastolic (mean±SD, median)

84.9±12.7
80.0

86.7±12.8
85.0

81.4±11.8
80.0
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Table 2. Studied laboratory parameters in all subjects, males, females
All subjects
Baseline
n=62
(mean±SD,
median)

All subjects
At 1 year
n=62
(mean±SD,
median)

Males Baseline
n=41
(mean±SD,
median)

Males
At 1 year
n=41
(mean±SD,
median)

Females Baseline
n=21
(mean±SD,
median)

Females
At 1 year
n=21
(mean±SD,
median)

Creatinine
µmol/L

78.7±14.1
76.0

77.5±13.4
77.0

83.1±13.3
80.0

81.1±12.4
82.0

70.2±11.7
72.0

70.7±12.8
69.0

Uric acid
µmol/L

341.5±95.6
343.0

327.1±96.5
329.0

383.2±75.9
373.0

364.9±71.4
352.0

262.0±77.7
259.0

255.0±98.2
256.0

CRP
mg/L

2.31±2.18
1.40

2.13±2.11
1.60

2.30±1.98
1.7

2.29±2.32
1.80

2.34±2.58
1.0

1.85±1.66
1.40

Total cholesterol
mmol/L

5.27±0.94
5.20

4.87±0.91 *
4.80

5.21±0.95
5.18

4.68±0.91 *
4.67

5.40±0.91
5.20

5.25±0.78
5.09

HDL cholesterol
mmol/L

1.405±0.425
1.33

1.345±0.402*
1.3

1.265±0.328
1.24

1.211±0.345 *
1.140

1.68±0.46
1.54

1.61±0.38
1.59

LDL cholesterol
mmol/L

3.053±0.865
3.07

2.733±0.876
2.71

3.072±0.896
3.80

2.248±0.998 *
2.460

3.01±0.82
3.04

2.90±0.56
2.75

Triglycerides
mmol/L

1.799±1.139
1.565

1.762±1.403
1.430

1.878±1.046
1.64

1.816±1.198
1.570

1.64±1.32
1.26

1.66±1.76
1.32

ApoA
g/L

1.537±0.337
1.480

1.527±0.271
1.470

1.432±0.248
1.390

1.450±0.255
1.380

1.742±0.397
1.710

1.676±0.244
1.630

ApoB
g/L

0.953±0.205
0.960

0.868±0.195 *
0.830

0.969±0.219
0.990

0.873±0.214 *
0.820

0.922±0.177
0.890

0.858±0.154
0.840

Lipoprotein(a)
g/L

0.341±0.371
0.147

0.367±0.408
0.187

0.400±0.401
0.173

0.430±0.449
0.195

0.205±0.247
0.102

0.222±0.248
0.085

Glucose
mmol/L

5.370±1.121
5.05

5.582±1.326 *
5.2

5.432±1.176
5.2

5.720±1.483 *
5.30

5.249±1.022
5.00

5.314±0.925
5.00

Glycated Hb
mmol/mol

3.837±0.706
3.7

4.012±1.246
3.9

3.82±0.74
3.7

4.04±1.42
3.90

3.87±0.64
3.95

3.96±0.85
3.95

Insulin
mIU/L

11.82±12.72
9.7

10.67±8.37
8.5

11.42±7.47
10.5

11.30±9.15
8.90

12.60±19.39
7.20

9.47±6.65
8.00

Fibrinogen
g/L

2.992±0.716
2.99

2.797±0.681
2.805

2.95±0.76
2.73

2.77±0.75
2.83

3.07±0.65
3.10

2.85±0.53 *
2.79

A-FABP
g/L

25.83±13.31
22.29

22.84±13.11 *
19.22

22.76±11.44
19.84

19.30±9.03 *
16.73

31.8±14.9
31.1

29.8±16.9
28.3

*a statistically significant change at a 5% level of significance

Table 3. Changes in laboratory parameters – comparison of males with newly administered statin therapy and males without statin therapy
(Mann-Whitney U-test)
p

p

Creatinine

0.346

LDL cholesterol

0.0004

Uric acid

0.552

Glucose

0.446

CRP

0.656

ApoA

0.692

Cholesterol

0.0004

ApoB

0.002

Triglycerides

0.728

Lipoprotein(a)

0.075

HDL cholesterol

0.311

Glycated Hb

0.863

Insulin

0.064

Fibrinogen

0.387

A-FABP

0.268
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risk factors [15]. This is probably due to the fact that AFABP in macrophages and adipocytes has a pathological effect on blood vessels. Our recent study [16] of a
group of asymptomatic first-degree relatives of patients
with CVD confirmed correlation of A-FABP levels with
insulin resistance indices, BMI, age, gender and insulin
and creatinine levels. Although A-FABP seems to be a
promising marker for making CVD risk estimates more
accurate, more clinical studies are needed.
In a group of individuals with manifest atherosclerosis, Myioshi et al. [8] reported an A-FABP cut-off value
for CVD risk of 20.1 ng/mL (76% specificity and 65%
sensitivity). The mean level of A-FABP in our group was
25.83 g/L, suggesting a higher risk for CVD.
Females have been reported to have higher A-FABP
levels than males [8,16]. Similarly, the mean A-FABL
levels in our subjects were 22.76±11.44 and 31.8±14.9
for males and females, respectively. The difference has
not been clarified as yet but the amount of fat tissue or
various hormonal influences are thought to play a role
[13].
Few studies have been published on targeted intervention for the main CVD risk factors in asymptomatic
individuals including first-degree relatives. Moreover,
their results were not encouraging [17,18]. Yet members
of families with premature CVD have been confirmed to
have as much as 60% higher risk [19]. Much attention
has been paid, for example, to possible commercial
genetic tests despite the facts that their predictive value
is limited, they do not consider external factors and their
results do not change adequate preventive recommendations [20].
The preventive measures taken and medication administered had an impact on the presence of traditional

risk factors in our study, particularly in males. After 1-year
follow-up, females were found to have only significantly
lower fibrinogen levels. As expected, males had statistically significantly decreased levels of total cholesterol,
LDL cholesterol and apolipoprotein B. Contrary to our
expectations, however, glucose levels were slightly
raised and HDL cholesterol levels were lower.
Similarly, this pilot study showed a decrease in AFABP levels in males after the introduction of preventive
measures and changes in medication. However, the effect of therapy with statins was not documented, unlike
results of the study by Karpisek et al. [12]. The decrease
probably resulted from the intervention as a whole with
various contributing factors. There was no decrease in
A-FABP levels in females. This may be explained by the
fact that there were no changes in either lipid metabolism or glucose and insulin levels.
In the pilot study, only a small sample was investigated. In the available literature, there is no study on
A-FABP levels in first-degree relatives with respect to
risk factor intervention.
Asymptomatic first-degree relatives of CVD patients, in particular males, are a risk group to be carefully
examined, their risk for CVD should be determined and
targeted intervention should be provided. Such intervention leads to lower levels of A-FABP as a potential risk
factor linking metabolic syndrome to atherosclerosis,
independently of pharmacological intervention.
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