
1. Introduction

Diabetes mellitus (DM) is a group of abnormal carbohydrate

metabolism diseases characterized by hyperglycemia.1 It is a global

public health issue that affected 451 million adults worldwide in

2017, and the incidence is expected to increase to 693 million by

2045. Furthermore, it has been estimated that as much as 50% of all

people with diabetes remain undiagnosed.2 The most common type

of diabetes is Type 2 DM (T2DM), which accounts for 90% to 95% of

adults diabetes cases.3 Among these patients, T2DM is most com-

monly seen in adults � 65 years of age.2

Increasing hyperglycemia has a direct correlation with the risk

of developing cardiovascular complications.4 Cardiovascular disease

(CVD) is estimated to affect 32.2% of DM patients, making it one of

the most common comorbidities of diabetes.5 In mortality assess-

ments of diabetes patients, coronary heart disease had almost three

times higher risk of death in individuals with diabetes; other CVDs

such as stroke and heart failure were not as strongly linked to dia-

betes, but were also significantly linked to higher mortality.1,6 The

most common trigger for cardiovascular events is the rupture of an

atherosclerotic plaque and subsequent platelet aggregation. Thus,

early detection of atherosclerosis can be helpful in screening for

CVD.7 It had been reported that arterial stiffness, which reflects vas-

cular and subclinical organ damage and has a strong association with

atherosclerosis, is also a surrogate marker for CVD.8–10 There has

been increased interest in measuring aortic stiffness directly, as

target organs are more exposed to central hemodynamic changes

than peripheral ones.11 Thus, carotid-femoral pulse wave velocity

(cfPWV), a predictor that is strongly correlated with future all-cause

and CVD mortality and is independent of classic cardiovascular risk

factors, has become the gold standard for noninvasive measurement

of aortic stiffness.9,12

Adipocyte fatty acid binding protein (A-FABP), also termed

FABP-4, is a fat-derived circulating protein and one of the most abun-

dant proteins in mature adipocytes. It affects lipolysis, lipid meta-

bolism, and insulin sensitivity, and promotes atherosclerosis, insu-

lin resistance, and hypertriacylglycerolaemia.13 Elevated circulating

A-FABP induces endothelial dysfunction and stimulates the occur-

rence of further cardiometabolic syndrome.13 Accumulating evi-

dence suggests that A-FABP is positively associated with adiposo-
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S U M M A R Y

Background: Adipocyte fatty acid binding protein (A-FABP) plays crucial roles in obesity, insulin resis-

tance, lipid metabolism, inflammation, and atherosclerosis. The present study aimed to evaluate the re-

lationship between fasting serum A-FABP levels and aortic stiffness in geriatric persons with type 2 dia-

betes mellitus (T2DM).

Methods: General characteristics and fasting serum A-FABP concentrations were measured in 120 geri-

atric persons with T2DM. Serum A-FABP levels were determined using an enzyme immunoassay kit. A

carotid-femoral pulse wave velocity (cfPWV) value > 10 m/s, as determined using the SphygmoCor sys-

tem, was defined as an indicator of aortic stiffness.

Results: Among the 120 geriatric participants with T2DM, 57 participants (47.5%) were classified in the

aortic stiffness group. Systolic blood pressure (p = 0.031) and serum A-FABP levels (p < 0.001) were

higher in the aortic stiffness group than in the control group. Multivariate logistic regression analysis

with additional variables also noted A-FABP level (odds ratio: 1.078, 95% confidence interval: 1.032–

1.126, p = 0.001) was an independent predictors of aortic stiffness in geriatric persons with T2DM.

Multivariate forward stepwise linear regression analysis also showed that logarithmically transformed

A-FABP levels (log-A-FABP, � = 0.217, adjusted R
2

change = 0.040, p = 0.013) were positively associated

with cfPWV values in geriatric persons with T2DM.

Conclusions: Serum A-FABP level is an independent predictor of aortic stiffness and is positively as-

sociated with cfPWV values in geriatric persons with T2DM.
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pathy-induced atherosclerosis, metabolic syndrome (MetS), dia-

betes, and CVD.14,15 Therefore, A-FABP is one of the most promising

biomarkers and potential therapeutic targets for MetS and CVD.13

Our previous study demonstrated that increased serum A-FABP le-

vels are a significant risk factor in developing aortic stiffness in the

geriatric population.14 As there is a strong correlation between DM,

CVD, and aortic stiffness, we wanted to determine whether A-FABP

is an independent predictor of aortic stiffness in geriatric T2DM

patients.

2. Materials and methods

2.1. Participants

Between November 2014 and March 2015, 120 T2DM patients

over 65 years of age were recruited from the endocrine outpatient

department in a medical center in Hualien, Taiwan. The Research

Ethics Committee, Hualien Tzu Chi Hospital, Buddhist Tzu Chi Medi-

cal Foundation approved this study. All participants provided in-

formed consent before any study-related procedures were performed

(IRB103-136-B). DM was diagnosed if their fasting plasma glucose

level was � 126 mg/dl or they used oral hypoglycemic medications or

insulin.16

Blood pressure (BP) was measured by trained staff using stan-

dard mercury sphygmomanometers with appropriate cuff sizes after

the participant has been seated for at least 10 min in the morning.

Systolic and diastolic BP readings were taken three times at 5-min

intervals and averaged for analysis. Hypertension was diagnosed

with an average BP � 140/90 mmHg or if a patient had been taking

antihypertensive medications in the previous two weeks. Subjects

were excluded if they had type 1 DM, pulmonary edema, malig-

nancy, an acute infection at the time of blood sampling, or declined

to provide informed consent.

2.2. Anthropometric analysis

In light clothing and without shoes, each participant’s body

weight and height were measured to the nearest 0.5 kg and 0.5 cm,

respectively. With hands on the hips, waist circumference (WC) was

measured at the midpoint between the lowest ribs and the iliac

crest. Body mass index (BMI) was calculated as the weight in kilo-

grams divided by the height in meters squared. Body fat mass was

measured by bioimpedance at the bedside using the standard tetra-

polar whole-body (hand-foot) technique using a single-frequency

(50-kHz) analyzer (Biodynamic-450, Biodynamics Corporation, Seat-

tle, USA) and analyzed using specific formulas supplied by the manu-

facturer.14,17,18 The same operator performed all measurements.

2.3. Biochemical investigations

Approximately 5 ml of overnight fasting blood samples were

immediately centrifuged at 3000 � g for 10 min. Serum concentra-

tions of glucose, glycated hemoglobin (HbA1c), blood urea nitrogen

(BUN), creatinine, total cholesterol (TCH), triglyceride (TG), low-

density lipoprotein cholesterol (LDL-C), and urine protein-to-creat-

inine ratio (UPCR) using random spot urine testing were measured

using an autoanalyzer (Siemens Advia 1800, Siemens Healthcare

GmbH, Henkestr, Germany).14,18,20,21 The estimated glomerular fil-

trationrate (eGFR) was calculated by the CKD-EPI (Chronic Kidney

Disease Epidemiology Collaboration) equation. Serum levels of A-

FABP (EIA; SPI-BIO, Montigny le Bretonneux, France) were assessed

using a commercially available enzyme immunoassay (EIA).14,17,18

2.4. Carotid-femoral pulse wave velocity (cfPWV)

measurements

We use applanation tonometry (SphygmoCor system, AtCor

Medical, Australia) to measure cfPWV by transcutaneously recording

the pressure pulse waveform in the underlying artery, as previously

described.14,18 Measurements were taken in the morning in a tem-

perature-controlled room, with patients in the supine position fol-

lowing a minimum of 10 minutes of rest. ECG signals were recorded

simultaneously to provide an R-timing reference. Pulse wave record-

ings were performed consecutively at two superficial artery sites

(carotid-femoral segment), with the distance obtained by subtract-

ing the distance from the carotid measurement site to the sternal

notch and from the sternal notch to the femoral measurement site.

An integral software was used to process each set of pulse wave and

ECG data and calculate the mean time difference between the R-

wave and the pulse wave on a beat-to-beat basis, with an average of

10 consecutive cardiac cycles. The cfPWV was calculated using the

distance and the mean time difference between the two recorded

points. Quality indices, included in the software, were set to ensure

uniformity of the data. According to the 2013 European Society of

Hypertension and the European Society of Cardiology guidelines, we

defined aortic stiffness as having cfPWV values > 10 m/s, while val-

ues � 10 m/s were included in the control group.19

2.5. Statistical analysis

The distribution pattern of the data was tested using the

Kolmogorov-Smirnov test. Normally distributed data are expressed

as mean � standard deviation, and comparisons between partici-

pants were performed using the Student’s independent t-test (two-

tailed). Non-normally distributed data are expressed as medians and

interquartile ranges, and comparisons between participants were

performed via the Mann-Whitney U test (age, fasting glucose,

HbA1c, BUN, creatinine, TG, UPCR, and A-FABP). Data that includes

categorical data were analyzed by the chi-square test. Variables that

were significantly associated with aortic stiffness in geriatric persons

with T2DM were tested for independence using multivariate logistic

regression analysis. Because the age, fasting glucose, BUN, creat-

inine, TG, UPCR, and A-FABP levels were not normally distributed,

they underwent base 10 logarithmic transformations to achieve nor-

mality. Variables that were significantly associated with cfPWV val-

ues in geriatric persons with T2DM were tested for independence in

linear regression analyses and then multivariate forward stepwise

regression analyses. The analyses were performed using SPSS for

Windows (version 19.0; SPSS Inc., Chicago, IL, USA). A p value < 0.05

was considered statistically significant.

3. Results

Demographic, clinical, biochemical, and medication data for the

120 geriatric persons with T2DM are presented in Table 1. In total, 57

(47.5%) participants were included in the aortic stiffness group and

the remaider were included in the control group. Geriatric persons

with T2DM in the aortic stiffness group had higher SBP (p = 0.031)

and serum A-FABP levels (p < 0.001) than those in the control group.

There were no statistically significant differences in sex, hyperten-

sion, and use of angiotensin-converting enzyme inhibitors, angio-

tensin receptor blockers, �-blockers, calcium channel blockers, sta-

tins, fibrate, metformin, sulfonylureas, dipeptidyl peptidase 4 inhibi-

tor, peroxisome proliferator-activated receptor gamma agonist, or

insulin between the two groups.

202 Y.-C. Chien et al.



The association of aortic stiffness with serum A-FABP levels, as

determined by logistic regression analyses, is presented in Table 2.

Serum A-FABP levels associated with aortic stiffness found that an in-

crease in A-FABP of 1 ng/ml (odds ratio (OR): 1.064, 95% confidence

interval (CI): 1.027–1.102, p = 0.001) increased the risk of aortic stiff-

ness in geriatric persons with T2DM by 6.4% using unadjusted logis-

tic regression analysis. Adjusting for age and gender gave a 7.1% in-

crease in the risk of aortic stiffness (OR: 1.071, 95% CI: 1.031–1.114,

p < 0.001) for every increase of 1 ng/ml A-FABP using multivariate

logistic regression analysis (Model 1). An increased risk of 7.9% for

aortic stiffness (OR: 1.079, 95% CI: 1.034–1.126, p < 0.001) was ob-

served for every 1 ng/ml increase in A-FABP by multivariate logistic

regression analysis with Model 1 plus BUN, creatinine, and eGFR

levels (Model 2). We observed an increased risk of 7.8% for aortic

stiffness (OR: 1.078, 95% CI: 1.032–1.126, p = 0.001) for every 1

ng/ml increase in A-FABP using multivariate logistic regression an-

alysis using Model 2 while including SBP, DBP, and hypertension

(Model 3). In geriatric persons with T2DM, all of these analyses con-

firmed that serum A-FABP levels are positively associated with aortic

stiffness.

Subgroup analysis of cfPWV values in geriatric persons with

T2DM by univariate and multivariate linear analyses is presented in

Table 3. WC (r = 0.245, p = 0.007), body fat mass (r = 0.185, p =

0.043), SBP (r = 0.227, p = 0.013), logarithmically transformed TG
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Table 1

Clinical variables of the 120 geriatric diabetic patients with or without aortic stiffness.

Characteristics All patients (n = 120) Control group (n = 63) Aortic stiffness group (n = 57) p value

Age (years) 71.50 (68.00–77.00) 70.00 (67.00–76.00) 73.00 (68.00–78.00) 0.094

Height (cm) 159.53 � 8.990 159.53 � 8.730 159.53 � 9.340 0.997

Body weight (kg) 069.29 � 13.06 068.79 � 13.33 069.85 � 12.85 0.660

Body mass index (kg/m
2
) 27.09 � 3.75 26.91 � 4.08 27.29 � 3.39 0.580

Waist circumference (cm) 091.81 � 10.17 090.18 � 10.91 93.61 � 9.04 0.065

Body fat mass (%) 31.04 � 6.97 29.98 � 7.15 32.22 � 6.63 0.079

cfPWV (m/s) 10.59 � 3.34 08.26 � 1.35 13.17 � 2.97 *< 0.001* <

SBP (mmHg) 146.98 � 19.52 143.33 � 18.62 151.00 � 19.87 *0.031*

DBP (mmHg) 080.43 � 10.56 079.68 � 10.22 081.26 � 10.96 0.415

Total cholesterol (mg/dl) 151.01 � 30.80 148.95 � 28.63 153.28 � 33.14 0.444

Triglyceride (mg/dl) 0111.00 (85.75–157.50) 109.00 (80.00–148.00) 0114.00 (94.00–162.50) 0.267

LDL-C (mg/dl) 087.60 � 26.88 084.71 � 25.39 90.16 � 28.40 0.270

Fasting glucose (mg/dl) 00130.00 (112.25–159.00) 00130.00 (110.00–155.00) 00131.00 (114.50–163.00) 0.644

Glycated hemoglobin (%) 7.10 (6.50–8.28) 7.00 (6.50–7.90) 7.20 (6.55–8.30) 0.396

Blood urea nitrogen (mg/dl) 022.00 (16.25–31.00) 024.00 (16.00–30.00) 021.00 (16.50–35.50) 0.846

Creatinine (mg/dl) 1.15 (0.80–1.80) 1.10 (0.80–1.70) 1.20 (0.80–1.90) 0.985

eGFR (ml/min) 060.60 � 30.38 060.38 � 27.38 60.83 � 33.62 0.936

UPCR (mg/g) 097.24 (0.00–299.73) 0104.69 (33.10–230.12) 095.64 (0.00–416.74) 0.738

A-FABP (ng/ml) 14.15 (7.66–25.72) 09.85 (5.98–18.20) 019.49 (10.70–28.33) *< 0.001* <

Female, n (%) 50 (41.7) 24 (38.1) 26 (45.6) 0.404

Hypertension, n (%) 85 (70.8) 46 (73.0) 39 (68.4) 0.580

ACE inhibitor use, n (%) 2 (1.7) 0 (0)0. 2 (3.5) 0.134

ARB use, n (%) 55 (45.8) 27 (42.9) 28 (49.1) 0.492

�-blocker use, n (%) 33 (27.5) 15 (23.8) 18 (31.6) 0.341

CCB use, n (%) 50 (41.7) 26 (41.3) 24 (42.1) 0.926

Statin use, n (%) 56 (46.7) 31 (49.2) 25 (43.9) 0.558

Fibrate use, n (%) 9 (7.5) 5 (7.9) 4 (7.0) 0.849

Metformin use, n (%) 53 (44.2) 26 (41.3) 27 (47.4) 0.502

Sulfonylureas use, n (%) 69 (57.5) 39 (61.9) 30 (52.6) 0.305

DDP-4 inhibitor use, n (%) 58 (48.3) 34 (54.0) 24 (42.1) 0.194

PPAR-� agonist, n (%) 7 (5.8) 5 (7.9) 2 (3.5) 0.301

Insulin use, n (%) 31 (25.8) 19 (30.2) 12 (21.1) 0.255

Values for continuous variables are given as mean � standard deviation and tested by Student’s t-test; variables not normally distributed are given as median

and interquartile range and tested by Mann-Whitney U test; values are presented as number (%) and analysis was done using the chi-square test.

AS, arterial stiffness; cfPWV, carotid-femoral pulse wave velocity; SBP, systolic blood pressure; DBP, diastolic blood pressure; LDL-C, low-density lipoprotein

cholesterol; eGFR, estimated glomerular filtration rate; UPCR, urine protein-to-creatinine ratio; A-FABP, adipocyte fatty acid binding protein; ACE,

angiotensin-converting enzyme; ARB, angiotensin receptor blocker; CCB, calcium channel blocker; DDP-4, dipeptidyl peptidase 4; PPAR-�, peroxisome

proliferator-activated receptor gamma.

* p < 0.05 was considered statistically significant.

Table 2

Odds ratio for aortic stiffness by multivariate logistic regression analysis of adipocyte fatty acid binding protein levels among the 120 geriatric diabetic

patients.

Unadjusted Model 1 Model 2 Model 3
A-FABP (ng/ml)

OR (95% CI) p value OR (95% CI) p value OR (95% CI) p value OR (95% CI) p value

Per 1 ng/ml increase 1.064 (1.027–1.102) 0.001* 1.071 (1.031–1.114) < 0.001* 1.079 (1.034–1.126) < 0.001* 1.078 (1.032–1.126) 0.001*

Model 1 is adjusted for age and gender. Model 2 is adjusted for the Model 1 variables and for blood urea nitrogen, creatinine, estimated glomerular

filatration, urine protein-to-creatinine ratio. Model 3 is adjusted for the Model 2 variables and systolic blood pressure, diastolic blood pressure and

hypertension.

A-FABP, adipocyte fatty acid binding protein; OR, odds ratio; CI, confidence interval.

* p < 0.05 by multivariate logistic regression analysis.



(log-TG, r = 0.212, p = 0.020), and log-A-FABP (r = 0.240, p = 0.008)

positively correlated with cfPWV values in geriatric persons with

T2DM. Multivariate forward stepwise linear regression analysis of

the variables significantly associated with cfPWV values revealed

that WC (� = 0.188, adjusted R2 change = 0.052, p = 0.035), SBP (� =

0.188, adjusted R2 change = 0.027, p = 0.034), and log-A-FABP (� =

0.217, adjusted R2 change = 0.040, p = 0.013) were independent pre-

dictors of cfPWV values in geriatric persons with T2DM.

4. Discussion

The main finding of our study is that serum A-FABP level is asso-

ciated with aortic stiffness in geriatric persons with T2DM, with an

increased risk of 7.8% for aortic stiffness for every 1 ng/ml increase

in A-FABP concentration. Additionally, WC and SBP were also as-

socited with cfPWV values in T2DM geriatric patients.

Arterial stiffness, an independent prognosticate for hyperten-

sion and CVD outcomes, is associated with low-grade inflammation

and unregulated vascular element change with unorganized elastin

fiber and collagen.10,20 With the aging of populations, there is an in-

creasing prevalence of high arterial stiffness across the globe.10 Cur-

rently, noninvasive cfPWV measurement is widely used to assess the

aortic stiffness and is the gold standard indicator of arterial function

in the European Society of Hypertension and the European Society

of Cardiology guidelines.19

The mechanisms that affect arterial stiffness are likely to be

multifactorial. While age-related arterial stiffness is well recognized,

activation of the renin-angiotensin-aldosterone system (RAAS) sys-

tem, vascular inflammation, dyslipidemia, and adiposopathy related

insulin resistance, and inflammatory adipokines have also been

found in conjunction with arterial stiffness.10,21 The RAAS is acti-

vated in conditions of hypertension, as well as in obesity-related dia-

betes and MetS.22 Previous studies had revealed that angiotensin II

(Ang II) can mediate vascular remodeling in CVD by activating many

pro-growth/mitotic pathways, stimulating pro-inflammatory cyto-

kine secretion, inhibiting anti-inflammatory cytokine secretion, and

elevating oxidative stress, which taken together can lead to endothe-

lial dysfunction and hypertrophy of vascular smooth muscle.10,23–25

In addition, Ang II induces vasoconstriction, which may aggravate

arterial stiffness, and a recent study revealed that Ang II induced sig-

nificantly increased vasoconstriction of graft following coronary ar-

tery bypass in DM patients versus non-DM patients.26,27 Moreover, it

is well accepted that obesity and obesity-induced insulin resistance

are associated with a substantially increased prevalence of vascular

fibrosis and stiffness.28 Dyslipidemia also induces the earliest athe-

rosclerotic lesion and then arterial stiffness.29 Our study revealed

that SBP, WC, body fat mass, and log-TG levels are significant associ-

ated with cfPWV values among the geriatric diabetic patients, and

SBP accompanied with WC are still significant associated with cfPWV

values after multivariate stepwise linear regression analysis.

A-FABP, an intracellular lipid chaperone that regulates intra-

cellular lipid trafficking and responses. It is an adipokine mainly

produced by mature adipocytes, though it can also be synthesized

in by vascular endothelial cells and macrophages. An epidemiologi-

cal study revealed that higher serum A-FABP concentration was posi-

tively associated with MetS in T2DM patients.17 A 12-year prospec-

tive community-based cohort study demonstrates that circulating

A-FABP level predicts the development of CVD after adjustment for

traditional risk factors such as BP, BMI, WC, fasting glucose, dys-

lipidemia, and homeostasis model assessment-insulin resistance.30

A recent study also confirmed that T2DM women with higher levels

of circulating A-FABP at baseline correlated with cardiovascular mor-

tality.31 Previous studies determined that serum A-FABP levels are

an essential risk factor in developing aortic stiffness in the geriatric

204 Y.-C. Chien et al.

Table 3

Correlation between carotid-femoral pulse wave velocity levels and clinical variables among the 120 geriatric diabetic patients.

Carotid-femoral pulse wave velocity (m/s)

Simple linear regression Multivariable linear regressionVariables

r p value Beta Adjusted R
2

change p value

Female 0.102 0.267 - - -

Hypertension 0.021 0.820 - - -

Log-age (years) 0.141 0.125 - - -

Height (cm) 0.070 0.449 - - -

Body weight (kg) 0.083 0.369 - - -

Body mass index (kg/m
2
) 0.060 0.516 - - -

Waist circumference (cm) 0.245 *0.007* 0.188 0.052 0.035*

Body fat mass (%) 0.185 *0.043* - - -

SBP (mmHg) 0.227 *0.013* 0.188 0.027 0.034*

DBP (mmHg) 0.150 0.103 - - -

Total cholesterol (mg/dl) 0.051 0.579 - - -

Log-Triglyceride (mg/dl) 0.212 *0.020*

LDL-C (mg/dl) 0.032 0.732 - - -

Log-glucose (mg/dl) 0.019 0.836 - - -

Log-HbA1c (%) 0.084 0.362 - - -

Log-BUN (mg/dl) 0.060 0.517 - - -

Log-creatinine (mg/dl) 0.130 0.156 - - -

eGFR (mL/min) -0.143- 0.120 - - -

Log-UPCR (mg/g) 0.140 0.126 - - -

Log-A-FABP (ng/ml) 0.240 *0.008* 0.217 0.040 0.013*

Data of age, triglyceride, glucose, HbA1c, BUN, creatinine, UPCR, and A-FABP levels showed skewed distribution and therefore were log-transformed before

analysis.

Analysis of data was done using the univariate linear regression analyses or multivariate stepwise linear regression analysis (adapted factors were waist

circumference, body fat mass, SBP, log-Triglyceride, and log-A-FABP).

SBP, systolic blood pressure; DBP, diastolic blood pressure; LDL-C, low-density lipoprotein cholesterol; BUN, blood urea nitrogen; eGFR, estimated

glomerular filtration rate; UPCR, urine protein-to-creatinine ratio; A-FABP, adipocyte fatty acid binding protein.

* p < 0.05 was considered statistically significant.



population and hypertension patients with MetS.14,18 As a pro-

inflammatory adipokine, A-FABP may contribute to the patho-

genesis of atherosclerosis and arterial stiffness by different mecha-

nisms.13 A-FABP produced by adipocytes regulates transportation of

non-esterified fatty acids (NEFAs) and pro-adipogenic peroxisome

proliferator-activated receptor � (PPAR�) agonists through a ligand/

ligand delivery mechanism, and interacts with proteins that influ-

ence lipid metabolism and insulin sensitivity, leading to insulin resis-

tance, NEFAs release, and pro-inflammatory gene expression.13,32

Also, the aggravaton of atherosclerosis by A-FABP is related to its

action in macrophages, rather than its action in adipocytes.13,33

A-FABP overexpression in macrophages triggered by saturated free

fatty acids, oxidized LDL, and Toll-like receptor activators leads to TG

and cholesterol accumulation, induction of foamy cell development,

and stimulation of macrophage infiltration and accumulation into

adipose tissue.13 A human A-FABP functionally genetic variant (T-87C

polymorphism) presents as reduced adipocyte A-FABP expression

and lowered serum TG levels, has lower the risk of CVD and T2DM in

a population study.34 Treatment with BMS309403, an A-FABP in-

hibitor, significantly decreases macrophage production of pro-in-

flammatory cytokines and alleviates the progression of atheroscle-

rosis.35 These findings indicate that A-FABP affects atherosclerosis,

insulin resistance, and hypertriacylglycerolaemia, which all aggra-

vate the progression of aortic stiffness.13,36 This study also noted

that serum log-A-FABP level is positively correlated with cfPWV val-

ues in geriatric persons with T2DM. After adjusting the confounding

factors, the multivariable logistic regression analysis revealed that

an increased serum A-FABP level was an independent predictor of

aortic stiffness in geriatric persons with T2DM.

Our study had some limitations. First, this cross-sectional study

was performed in a single center with limited sample size, and with-

out accounting for some lifestyle habits that could influence the oc-

currence of aortic stiffness, such as smoking, alcohol consumption,

and physical activity.37 In addition, the possibility of bias cannot be

excluded and the cohort may be hard to represent the whole popu-

lation in Taiwan, so further longitudinal studies are needed before a

cause-effect relationship can be established. Second, pharmaco-

logical interventions may influence serum atherosclerotic and in-

flammatory status in humans.38 In this study, the results did not

show that treatment with statins, fibrates, or other antidiabetic

drugs had an influence on aortic stiffness in the diabetic geriatric

patients studied. However, further studies are required to clarify

the relationship between the aforementioned medications and aor-

tic stiffness in T2DM patients.

In summary, serum A-FABP level is positively associated with

cfPWV values in geriatric persons with T2DM; moreover, high serum

A-FABP levels are positively associated with aortic AS among these

patients.
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