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Abstract

Background Arterial stiffness is an established marker of
cardiovascular risk and an independent predictor of car-
diovascular disease (CVD) events and mortality in kidney
transplant (KT) patients. Adipocyte fatty acid-binding
protein (A-FABP), a novel adipokine, is positively asso-
ciated with atherosclerosis. The present study evaluated the
relationship between fasting circulating A-FABP and
peripheral arterial stiffness using the cardio-ankle vascular
index (CAVI) in KT patients.

Methods Fasting blood samples were collected from 74 KT
patients, and serum A-FABP levels were measured using an
enzyme immunoassay. CAVI was calculated using a wave-
form device (CAVI-VaSera VS-1000). The cutoff values for
high and low levels of arterial stiffness were defined by the
CAVI values of >9 and <9, respectively.

Results Thirty-four patients (45.9%) were classified into
the high arterial stiffness group. Compared with the low
arterial stiffness group, the high arterial stiffness group had
higher values for age (p = 0.015), systolic blood pressure
(p < 0.001), pulse pressure (p < 0.001), duration of kidney
transplantation (p = 0.005), serum total cholesterol and
triglyceride levels (p = 0.033 and 0.047, respectively),
glomerular filtration rate (p = 0.019), fasting glucose
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levels (p = 0.012), and serum A-FABP levels (p < 0.001).
Multivariate forward stepwise linear regression analysis
showed that age (p = 0.004), systolic blood pressure
(»p = 0.001), and serum A-FABP levels (p = 0.003) were
independent predictors of CAVI value in KT patients.

Conclusion Serum fasting A-FABP level is positively
associated with peripheral arterial stiffness in KT patients.

Keywords Adipocyte fatty acid-binding protein - Arterial
stiffness - Cardio-ankle vascular index - Kidney transplant

Introduction

Adipocyte fatty acid-binding protein (A-FABP; also called
fatty acid-binding protein 4) is expressed in the cytoplasm
of mature adipocytes and macrophages and is involved in
metabolic responses and inflammatory processes [I, 2].
A-FABP affects not only insulin sensitivity, lipid metabo-
lism, and lipolysis but also plays a key role in atheroscle-
rosis [3]. Several studies of human subjects have shown
that serum A-FABP levels can predict the development of
metabolic syndrome and is independently associated with
carotid intima-media thickness [4, 5].

Increased peripheral and central arterial stiffness has
been identified at every stage in patients with chronic
kidney disease as well as in kidney transplant (KT)
patients. Although the impact of arterial stiffness on car-
diovascular (CV) prognosis is widely acknowledged, the
mechanism of evolving arterial stiffness and clinical
applications of remodeling biomarkers after kidney trans-
plantation remain controversial. Currently, carotid—femoral
pulse wave velocity (PWV) measurements are proved to
improve the prediction of cardiovascular disease (CVD)
risk in KT patients [6-8].
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Cardio-ankle vascular index (CAVI), introduced in
2004, is a noninvasive evaluation of arterial stiffness [9]. In
this application, the main advantages of CAVI are the
blood pressure (BP) independence of arterial elasticity,
extension of the ascending aorta to peripheral arteries, and
a combination of simplicity and cost reduction. Studies of
the association between serum A-FABP levels and arterial
stiffness measured with CAVI in KT patients are still rare
despite the wide application of CAVI and A-FABP in
various populations.

Materials and methods
Patients

Seventy-four KT patients, including 40 men and 34 women
aged 27-75 years, were recruited between February and
April 2012 at one medical center in Hualien, Taiwan.
Trained staff performed BP measurements in the morning
for all participants using standard mercury sphygmo-
manometers with suitable cuff sizes after the participants
had been at rest for at least 10 min. Systolic blood pressure
(SBP) and diastolic blood pressure (DBP) were measured
at the points of appearance and disappearance of Korotkoff
sounds, respectively. SBP and DBP were measured three
times at 5-min intervals and were averaged for analysis. In
the prevalence survey, hypertension was defined as
SBP >140 mmHg or DBP >90 mmHg, or both, or by the
use of antihypertensive medication within the past
2 weeks. Pulse pressure was calculated by subtracting DBP
from SBP.

Subjects were considered diabetic if fasting plasma
glucose levels were 126 mg/dl or more or they were using
diabetes medication (oral or insulin) [10]. Patients were
excluded if they had malignancy, acute rejection, acute
myocardial infarction, pulmonary edema, congestive heart
failure, acute infection status at the time of blood sampling,
or an arteriovenous shunt or graft in a limb. Those who
refused to provide informed consent were also excluded.
The study was approved by the Protection of Human
Subjects Institutional Review Board of Buddhist Tzu Chi
General Hospital in Hualien, Taiwan (IRB No. 100-91).

Anthropometric analysis

Body height was measured to the nearest half-centimeter,
and waist circumference was measured to the nearest half-
centimeter at the shortest point below the lower rib margin
and the iliac crest. Body weight was measured to the
nearest half-kilogram with the patient in light clothing and
without shoes. Body mass index (BMI) was calculated as
weight (kilograms) divided by height squared (meters).

Biochemical determinations

For measuring complete blood cell count (Sysmex K-1000;
Bohemia, NY, USA) and other parameters, fasting blood
samples of approximately 5 ml were obtained and imme-
diately centrifuged at 3000x g for 10 min after collection.
At the same time, the other 5-ml serum samples were
stored at 4 °C and used for biochemical analyses within 1 h
of collection. Serum levels of blood urea nitrogen (BUN),
creatinine (Cre), total cholesterol (TCH), triglycerides
(TG), high-density lipoprotein cholesterol (HDL-C), low-
density lipoprotein cholesterol (LDL-C), fasting glucose,
total calcium, and phosphorus were measured using an
autoanalyzer (COBAS Integra 800; Roche Diagnostics,
Basel, Switzerland). We estimated glomerular filtration
rate (eGFR) using the Modification of Diet in Renal Dis-
ease Study equation. Serum intact parathyroid hormone
levels (Diagnostic Systems Laboratories, Webster, TX,
USA) were measured using a commercially available
enzyme-linked immunosorbent assay [11, 12]. Serum
A-FABP levels were measured using a commercially
available enzyme immunoassay (SPI-BIO, Montigny le
Bretonneux, France) [13-15].

CAVI measurements

CAVI measurements were performed in a quiet, tempera-
ture-controlled room after patients had been at rest for
10 min as recommended previously. CAVI values were
obtained using a waveform device (VaSera VS-1000;
Fukuda Denshi Co. Ltd., Tokyo, Japan) according to the
manufacturer’s instructions. Briefly, a cuff was applied to
the bilateral upper arms and ankles with the participant
supine and the head in the midline position. Then, we
placed the phonocardiography microphone and electrocar-
diography electrodes. The device measured BP and PWV,
and the CAVI values were calculated automatically.
According to the manufacturer’s instructions, a CAVI less
than 8.0 is supposed to be normal, whereas a value less
than 9.0 but more than (or equal to) 8.0 is considered
“borderline”. At the other end of the spectrum, a CAVI
equal or more than 9.0 leads to the diagnosis of suspected
arteriosclerosis [16]. In this study, the high arterial stiffness
group comprised subjects with CAVI values of >9, and
those with CAVI values of < 9 composed the low arterial
stiffness group.

Statistical analysis
Data were tested for normal distribution using the Kol-
mogorov—Smirnov test. Normally distributed data were

expressed as mean =+ standard deviation, and compar-
isons between patient groups were performed using the
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Table 1 Clinical variables of the 74 kidney transplant patients with high or low arterial stiffness

Items All participants Low arterial stiffness High arterial stiffness p value
(n="174) group (n = 40) group (n = 34)
Age (years) 52.07 £ 9.63 49.58 + 9.05 55.00 £ 9.60 0.015*
Dialysis duration (months) 73.99 £ 67.10 74.24 + 66.10 73.69 £+ 69.26 0.972
KT duration (months) 72.19 £ 42.99 59.45 + 28.38 87.18 + 51.82 0.005*
Height (cm) 162.16 + 8.33 162.60 & 8.81 161.65 + 7.83 0.627
Body weight (kg) 62.61 £+ 12.59 62.05 + 11.14 63.26 £+ 14.25 0.682
Body mass index (kg/m?) 2374 £ 4.21 23.50 + 4.14 24.02 £ 4.34 0.605
CAVI 9.15 + 1.73 8.02 £ 1.04 10.47 £+ 1.40 <0.001*
Systolic blood pressure (mmHg) 139.05 £+ 16.57 131.53 &+ 12.50 147.91 £+ 16.53 < 0.001*
Diastolic blood pressure (mmHg) 86.18 £ 10.88 84.10 £ 10.66 88.62 £ 10.77 0.075
Pulse pressure (mmHg) 52.88 £ 12.76 47.43 £ 8.68 59.29 £ 13.88 <0.001*
White blood count (x 1000/pl) 6.99 £ 2.38 7.08 + 2.61 6.89 £+ 2.11 0.735
Hemoglobin (g/dl) 12.35 (10.88-13.75) 12.75 (11.20-14.28) 11.70 (10.48-13.40) 0.229
Total cholesterol (mg/dl) 195.79 4+ 45.84 185.35 &+ 34.14 208.06 £ 54.63 0.033*
Triglyceride (mg/dl) 112.45 (80.75-167.00) 97.00 (75.50-158.75) 135.50 (96.00-183.25) 0.047*
High-density lipoprotein (mg/dl) 51.34 £ 15.93 53.98 &+ 15.06 48.23 + 16.57 0.123
Low-density lipoprotein (mg/dl) 108.79 £ 38.97 105.06 £ 30.77 113.18 £ 46.95 0.376
Fasting glucose (mg/dl) 93.50 (86.00-110.00) 91.50 (85.00-98.75) 99.50 (91.25-151.50) 0.012*
Blood urea nitrogen (mg/dl) 22.50 (17.00-34.25) 19.00 (16.00-30.50) 22.50 (20.25-37.75) 0.204
Creatinine (mg/dl) 1.57 (1.18-2.10) 1.40 (1.00-1.98) 1.80 (1.50-2.10) 0.150
Glomerular filtration rate, 47.55 + 26.35 54.10 £ 29.68 39.85 &+ 19.54 0.019*
estimated (ml/min/1.73 m?)

Total calcium (mg/dl) 9.19 + 1.04 9.21 + 0.84 9.17 £ 1.25 0.851
Phosphorus (mg/dl) 3.42 £ 0.86 3.28 £ 0.85 3.58 £ 0.86 0.127
Calcium—phosphorous product 30.99 + 6.62 2991 + 6.81 32.27 + 6.25 0.371
Intact parathyroid hormone (pg/ml) 111.65 (63.63-160.73) 97.45 (63.20-167.05) 115.75 (63.63-157.58) 0.231
A-FABP (ng/ml) 40.24 + 31.04 29.72 + 26.32 52.61 £+ 31.95 <0.001*

Values for continuous variables are given as mean =+ standard deviation and were tested with the Student’s 7 test; variables that were not
normally distributed are given as medians and interquartile ranges and were tested with the Mann—Whitney U test

A-FABP adipocyte fatty acid-binding protein, CAVI cardio-ankle vascular index, KT kidney transplant

* A p value of <0.05 was considered statistically significant

Student’s independent ¢ test (two tailed). Data that were
not normally distributed were expressed as medians and
interquartile ranges, and comparisons of parameters (he-
moglobin, TG, fasting glucose, BUN, Cre, and iPTH)
between patients were performed using the Mann—
Whitney U test. Data expressed as the number of
patients were analyzed with the y? test. Clinical variables
that correlated with CAVI values in KT patients were
evaluated with univariate linear regression analyses.
Variables that were significantly associated with CAVI
values were tested for independence with a multivariate
forward stepwise regression analysis. Data were analyzed
using SPSS for Windows (version 19.0; SPSS, Inc.,
Chicago, IL, USA). A p value of <0.05 was considered
statistically significant.
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Results

The demographics, clinical characteristics, biochemical
data, and comorbidities of the 74 participants are shown in
Table 1. The mean age was 52.1 years, 54% of the par-
ticipants were male, the mean dialysis and KT duration
were 74.0 and 72.2 months, respectively, and the mean
BMI was 23.74 kg/m”. According to the cutoff CAVI
values, 45.9% of patients (n = 34) were placed in the high
arterial stiffness group (CAVI >9) and 54.1% (n = 40)
were placed in the low arterial stiffness group (CAVI <9).
Values for age, KT duration, pulse pressure, TCH, TG,
fasting glucose, eGFR, and serum A-FABP differed sig-
nificantly between these groups of KT patients.
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Fig. 1 Two-dimensional scattered plots of serum A-FABP level with
eGFR among the 74 kidney transplantation patients

The KT patients were prone to have higher arterial
stiffness if they were older (p = 0.015) and had longer
post-transplantation duration (p = 0.005); higher SBP
(p < 0.001), pulse pressure (p < 0.001), TCH levels
(p = 0.033), TG levels (p = 0.047), and fasting glucose
levels (p = 0.012); and lower eGFR (p = 0.019). The
mean level of serum fasting A-FABP was 40.24 ng/ml, and
compared with A-FABP levels in patients with low arterial
stiffness (29.72 ng/ml), those in patients with high arterial
stiffness  (52.61 ng/ml) were significantly  higher
(p < 0.001). The linear regression analysis of serum
A-FABP and eGFR showed moderately negative correla-
tion (r = —0.349; p = 0.002), and the two-dimensional
scattered plots of serum A-FABP levels and eGFR are
shown in Fig. 1.

The prevalence of diabetes, hypertension, and smoking
was 59.5% (n = 44), 27% (n = 20), and 9.5% (n =7),
respectively. Compared with patients in the low arterial
stiffness group, KT patients with hypertension had higher
arterial stiffness than those without hypertension
(p < 0.001). The CVD events occurred in three patients of
which one was myocardial infarction, another was
myocardial infarction with heart failure and the other was
acute coronary syndrome during the post-KT period, and
the incidence of CVD events is 11.23 per 1000 person-
years. All three patients with CVD events are within high
arterial stiffness group. The immunosuppressive agents in
current use by the subjects included tacrolimus (n = 43;
58.1%), mycophenolate mofetil or mycophenolic acid
(n = 53; 71.6%), steroids (n = 60; 81.1%), rapamycin
(n = 14; 18.9%), and cyclosporine (n = 18; 24.3%). No
significant differences were observed between the high and
low arterial stiffness groups with respect to sex, donor type

Table 2 Baseline characteristics of the 74 kidney transplant patients
with high or low arterial stiffness

Characteristic Low arterial High arterial p value
stiffness group stiffness group
(%) (n = 40) (%) (n = 34)

Sex
Male 19 (47.5) 21 (61.8) 0.220
Female 21 (52.5) 13 (38.2)

Diabetes
No 17 (42.5) 13 (38.2) 0.710
Yes 23 (57.5) 21 (61.8)

Hypertension
No 39 (97.5) 15 (44.1) <0.001*
Yes 1(25) 19 (55.9)

Smoking
No 38 (95.0) 29 (85.3) 0.155
Yes 2 (5.0 5(14.7)

CVD events
No 40 (100) 31 (91.2) 0.055
Yes 0 (0) 3 (8.8)

Rejection events
No 11 (27.5) 15 (44.1) 0.136
Yes 29 (72.5) 19 (55.9)

Infection events
No 9 (22.5) 6 (17.6) 0.605
Yes 31 (77.5) 28 (82.4)

Transplantation
model
Deceased donor 37 (92.5) 27 (79.4) 0.101
Living donor 3(7.5 7 (20.6)

Tacrolimus use
No 14 (35.0) 17 (50.0) 0.192
Yes 26 (65.0) 17 (50.0)

Mycophenolate
mofetil or
mycophenolic
acid use
No 8 (20.0) 13 (38.2) 0.083
Yes 32 (80.0) 21 (61.8)

Steroid use
No 6 (15.0) 8 (23.5) 0.351
Yes 34 (85.0) 26 (76.5)

Rapamycin use
No 34 (85.0) 26 (76.5) 0.351
Yes 6 (15.0) 8 (23.5)

Cyclosporine use
No 33 (82.5) 23 (67.6) 0.138
Yes 7 (17.5) 11 (32.4)

Statin use
No 26 (65.0) 17 (50.0) 0.192
Yes 14 (35.0) 17 (50.0)

Fibrate use
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Table 2 continued

Characteristic Low arterial High arterial p value
stiffness group stiffness group
(%) (n = 40) (%) (n = 34)
No 37 (92.5) 27 (79.4) 0.101
Yes 3(7.5) 7 (20.6)

Data are expressed as the number of patients, and the analysis was
performed with a y* test

CVD cardiovascular diseases

* A p value of <0.05 was considered statistically significant

of transplantation, CVD events, rejection events, infection
events, or use of immunosuppressive agents, statins, or
fibrate (Table 2).

The results of univariate linear regression analyses and
multivariate stepwise linear regression analysis of CAVI
values (adopted factors: hypertension, age, SBP, pulse
pressure, post-transplantation duration, TCH, logarithmi-
cally transformed TG [log-TG], log-glucose, eGFR, and
A-FABP) are shown in Table 3. Hypertension (r = 0.459;
p <0.001), advanced age (r = 0.411; p < 0.001), SBP
(r=0474; p<0.001), pulse pressure (r = 0.422;
p < 0.001), TCH (r = 0.320; p = 0.005), and A-FABP
levels (r = 0.519; p < 0.001) were positively correlated
with CAVI values. Finally, the multivariate stepwise linear
regression analysis of the factors correlated with CAVI
values showed that age (f = 0.282; p = 0.004), SBP
(B =0.332; p=0.001), and serum A-FABP Ilevels
(p =0.314; p = 0.003) were independent predictors of
CAVI values in KT patients.

Discussion

CAVI, an arterial stiffness index, was developed in 2004
by combining the stiffness parameter  and the Bramwell—
Hill formula [9, 17, 18]. CAVI is a quantitative measure-
ment of vascular wall stiffness in the aorta and lower limb
arteries using heart—femoral PWV and BP. CAVI report-
edly correlates with CV risk markers such as intimal-me-
dial thickening and coronary atherosclerosis [19]. Several
clinical and experimental studies also showed that CAVI
values were independent of BP at the time of measurement
[9, 19-21]. Therefore, the acute and chronic effects of high
BP on arterial stiffness during measurement should be
considered differently. Lim et al. [22] described the impact
of BP on arterial stiffness measurement under acute
physiological and psychological interventions, and both
stiffness index and CAVI were somewhat dependent on BP
changes. Ibata et al. [23] found that CAVI is independent
of SBP and can indicate early arteriosclerosis in subjects
with diabetes who do not have hypertension. However, the
results of the multivariate logistics regression analysis in
the present study demonstrated that CAVI value was
dependent on SBP. Our study population included 20
hypertensive patients (27%), most of whom (19/20) were in
the high-CAVI group. This outcome can likely be attrib-
uted to the chronic effects of high BP rather than acute
psychological stress during examination, and it also agrees
with several reports indicating that patients with chronic
hypertension have high CAVI values [24, 25].
Medications for BP control are sophisticated and tai-
lored to individual patients by physicians according to
etiology, adherence, and other factors. Currently, the

Table 3 Correlation between cardio-ankle vascular index and variables in 74 kidney transplant patients

Variables Univariate Multivariate

r p value Beta p value
Hypertension 0.459 <0.001* - NS
Age (years) 0.411 <0.001* 0.282 0.004*
Systolic blood pressure (mmHg) 0.474 <0.001* 0.332 0.001*
Pulse pressure (mmHg) 0.422 <0.001%* - NS
Kidney transplant duration (months) 0.222 0.057 - NS
Total cholesterol (mg/dl) 0.320 0.005* - NS
Log-triglyceride (mg/dl) 0.229 0.050 - NS
Log-fasting glucose (mg/dl) 0.172 0.143 - NS
Glomerular filtration rate, estimated (ml/min/1.73 m® —0.128 0.278 - NS
A-FABP (ng/ml) 0.519 <0.001* 0.314 0.003*

Data for triglyceride and glucose levels showed skewed distribution and were, therefore, log-transformed before analyses

A-FABP adipocyte fatty acid-binding protein, NS not significant

* A p value of <0.05 was considered statistically significant in the univariate linear regression analyses or multivariate stepwise linear regression
analysis (adopted factors: hypertension, age, systolic blood pressure, pulse pressure, kidney transplant duration, total cholesterol, triglycerides,

fasting glucose, glomerular filtration rate, and A-FABP)
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effects of angiotensin-II receptor antagonists are more
significant than those of calcium channel blockers in
reducing CAVI values [26], but there are no data available
on reductions in CAVI values related to the use of other
antihypertensive medications such as alpha-blockers, beta-
blockers, diuretics, and spironolactone. The design of the
present study did not focus on the effects of antihyper-
tensive agents or evaluate the effects of BP control itself on
arterial stiffness as determined with CAVI.

The age was an independent factor that predicted CAVI
values in the present study. In a large-scale study con-
ducted by Namekata et al. [27] in healthy Japanese indi-
viduals, average age-specific baseline CAVI scores were
increasing by age advancing in the CV disease risk-free
group linearly regardless of gender. In the low arterial
stiffness group of the present study, the average age was
49.6 years and the mean CAVI value was 8.02, and these
values corresponded to the age-specific baseline scores of
the healthy group in the study by Namekata et al. [27]. By
comparison, patients in the high arterial stiffness group had
an average age of 55.0 years and a mean CAVI value of
10.47. Our results exceeded the upper limit of age-specific
baseline scores and also reflected the severity of arterial
stiffness in the enrolled patients regardless of age. The
clinical threshold of CAVI using a value of 9.0 is based on
evidence that CAVI is derived from heart—femoral PWV.

Metabolic syndrome is a cluster of multiple risk factors
for atherosclerosis, and some of its components are asso-
ciated with the severity of arterial stiffness. However, the
association between arterial stiffness measured by CAVI
and dyslipidemia, which is one component of metabolic
syndrome, remains controversial, contrary to associations
with fasting glucose levels and blood pressures
[19, 28, 29]. Compared with patients without CV risk
factors, men older than 30 years and women older than
40 years who have CV risk factors such as hypercholes-
terolemia and hypertriglyceridemia have significantly
higher CAVI values [27]. In the present study, the levels of
serum TCH and TG were significantly higher in the high
arterial stiffness group than the low arterial stiffness group
regardless of statin and fibrate usage. This outcome may be
attributable to clinical features of patients in the high
arterial stiffness groups, including longer post-transplan-
tation duration with exposure to immunosuppressants
(87.18 versus 59.45 months), relatively low eGFR (39.85
versus 54.10 ml/min), and long-term exposure to steroids
in most patients (81.1%). Although serum TCH and log-TG
values had no significant effects on CAVI in the multi-
variate logistic regression analysis, we cannot discount the
trend of increasing dyslipidemia during long-term post-KT
care.

A-FABP is a member of the fatty acid-binding protein
superfamily that is expressed prominently in adipocytes

and macrophages. A-FABP is an abundant cytosolic pro-
tein in mature adipocytes, accounting for ~6% of total
cellular proteins, and also secreted into the bloodstream
[30]. Previous studies in animals and humans demonstrated
that A-FABP might play a crucial role in the development
of insulin resistance, type 2 diabetes, atherosclerosis, and
metabolic syndrome through involvement in metabolic and
inflammatory pathways in adipocytes and macrophages
[31-33]. Several studies, including those with cross-sec-
tional and prospective designs, showed that serum A-FABP
levels are positively and significantly correlated with sev-
eral key components of metabolic syndrome, including
abnormal lipid profiles, hyperglycemia, insulin resistance,
and hypertension, regardless of gender, age, or adiposity in
various ethnic groups [4, 11, 34, 35]. A retrospective study
in Japanese patients with end-stage renal disease who were
undergoing dialysis showed that the serum A-FABP level
was 20 times higher than normal and as a novel predictor of
CV mortality in patients at high-risk atherosclerotic events
[36]. In the present cross-sectional study of KT patients,
serum A-FABP levels in the high arterial stiffness group
were significantly higher than those in the low arterial
stiffness regardless of gender, presence of diabetes, trans-
plantation model, and immunosuppressant and statin use.
We also found that, compared with the low arterial stiff-
ness group, the high arterial stiffness group had a lower
eGFR (54.10 versus 39.85 ml/min/1.73 mz; p = 0.019)
and longer post-transplantation duration (59.45 versus
87.18 months; p = 0.005). The mean eGFR of patients in
both groups remained within the limits of stage 3 chronic
kidney disease (CKD) (30-59 ml/min/1.73 m?), and the de
novo renal disease developed gradually after transplanta-
tion that may meet the current status of post-transplant
renal function. Additionally, the negative correlation
between serum A-FABP and eGFR was also found in our
study. We assumed that the arterial stiffness and CKD
might simultaneously contribute to elevation of serum
A-FABP level with uncertain proportions. As other
adipokines, the serum A-FABP level might be determined
by elimination function of kidney and significant elevation
in all grades of CKD patients have been proved [36-38].
Although ectopic A-FABP expression in endothelial cells
and macrophage of glomerulus has been found with asso-
ciation with degree of proteinuria and renal dysfunction in
CKD patients, the mechanism and causal relationship
between the serum A-FABP level and renal dysfunction
have not been well established [39]. In accordance with the
study for patients with stable angina pectoris, serum
A-FABP level is independently associated with CKD and
might have significant role in the interaction between renal
dysfunction and development vascular atherosclerosis [40].

A-FABP is secreted into the bloodstream by adipocytes
and macrophages, and also found locally in human
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atherosclerotic plaques. This association with the high-risk
phenotype of atherosclerotic plaques demonstrates that the
presence of A-FABP is associated with inflammatory and
vulnerable plaques [41, 42]. Recently, local production of
A-FABP in perivascular fat and macrophages within vas-
cular plaques was found to be associated with coronary
atherosclerosis as shown by the results of histopathologic
examinations during autopsies and in human studies [43].
In the present study, the average BMIs in the high and low
arterial stiffness groups were 24.02 and 23.5 kg/m?,
respectively, without overt obesity, but the difference in
serum A-FABP levels was significant (52.61 versus
29.72 ng/m, respectively). High serum A-FABP levels
might be reflected not only in the greater atherosclerotic
change in vessels that results in high CAVI values but also
in the aggravated inflammatory activity of macrophages in
vascular plaques, which increases CV risk.

The present study had several limitations. First, we
enrolled a limited number of KT patients and had no case-
matched control group, which may have resulted in
selection bias. Second, the study had a cross-sectional
design, and the results must be investigated further with a
long-term cohort study before a causal correlation between
serum A-FABP levels and arterial stiffness in KT patients
can be established. Third, the observational design of the
study may not allow us to draw conclusions about the
mechanism of the statistical association between serum
A-FABP levels and CAVI values. Moreover, the relation-
ship between serum A-FABP levels and metabolic/in-
flammatory activity in arterial stiffness was not observed.

Conclusions

The results of the present study demonstrated that
increased serum A-FABP levels quantified with CAVI
were significantly associated with greater arterial stiffness
in KT patients. Our results indicate that the measurement
of serum A-FABP levels will be helpful in evaluating the
risk of arterial stiffness in KT patients. The variability of
serum A-FABP levels related to renal function after kidney
transplantation should be investigated further.
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