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Aim

To assess correlation of the rigidity of the vascular wall with the target organs in hypertensive

patients with abdominal obesity

A total of 130 people (patients, male and female) aged 21

to 75 years, with hypertension, hyperlipidemia and

abdominal obesity. One group consisted of 53 patients

with hypertension without obesity, group 2 consisted of 77

patients with AH and AO made. Both groups were

comparable in age, duration of hypertension, office blood

pressure.

The study of the elastic properties of the vascular wall was

performed by sphygmography, the evaluation indicators:

PWV-R PWV-L - pulse wave velocity; CAVI- cardio-ankle

index; R-AI - augmentation index; ABI-R, ABI-L - ankle-

brachial. Investigated the lipid profile - total cholesterol,

LDL-cholesterol, HDL-cholesterol, TG; antioxidant

protection - ceruloplasmin; inflammatory markers - C-

reactive protein, homocysteine; parameters endothelial

dysfunction - endothelin-1. To identify the nature of the

target organ damage, analyzed parameter - the thickness

of the intima-media complex (IMC).

Materials and methods

130 

patients 

with 

AH, AO                  

mean 

age of 

patients 

was 

44.32±

1.58 

years 

All 

patients 

were 

divided 

into two 

groups. 

Both 

groups 

were 

comparab

le in age, 

duration 

of 

hypertens

ion, office 

blood 

pressure.

GROUP 1: 
consisted of 53 
patients with 
hypertension 

without obesity

GROUP 2: 
consisted of 77 
patients with 
hypertension 

and abdominal 
obesity



Results

When IMC> 0.9 mm in group 2 patients was significantly higher PWV indexes. A positive

сorrelation with IMC and TG, ABI-R with TG and LDL. R-AI with hs-CRP, PWV-R with

endothelin-1 and reverse ABI-R with homocysteine. When IMC >0.9, with 1 degree of obesity in

58% (R²=0.580) of the high rate of CAVI and 59.1% in the high rate of R-AI depends on the

index of ceruloplasmin (p = 0.000, p = 0.001).
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Conclusions

The elastic properties in interaction with biochemical parameters define the state of the target 

organs that may be a risk factor for cardiovascular complications
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Introduction

High blood pressure, abdominal obesity, change structural parameters of vessel wall, change

biochemical lipid and inflammatory markers are all associated with increased risk of

cardiovascular complications, morbidity and mortality.

Objectives

The aim of the investigation to study 24-h blood pressure (BP) profile, structural parameters of

vessel wall, biochemical parameters and correlation with metabolic disorders in patients with

arterial hypertension (AH) and abdominal obesity (AO).



Materials and methods

120 patients were divided into 2 groups.

The group 1 included 79 subjects

(44.32±1.58 years) with AH and AO (MBI

32,4±4,1 kg/m2 ) and group 2 -41 subjects

(42.29±0.83 years) without metabolic

disorders. The parameters of 24-hour

blood pressure monitoring using АВМР–04

MEDITEX device; sphygmography by

VASERA VS-1000 «FUCUDA»;

biochemical parameters (total cholesterol,

LDL-cholesterol, HDL-cholesterol,

triglyceride, diene conjugates (DC),

malonic dialdehyde (MD), catataze,

homocysteine and hs-CRP) were

estimated. (pict.1).

o Group I

79 subjects (mean age 44,32±1,58 years) 
with AH degree I-III , AO (MBI 
32.4±4.1 kg/m²)

o Group II 

41 subjects (mean age 42,29±0,83 years) 
without metabolic disorders.



Results

In gr.1 there was registered increase in mean 24-h and daytime SBP, time and square indices,

in night time SBP and DBP variability, in sphygmography indices (cardio-ankle vascular index,

pulse wave velocity and anklebrachial index. In biochemical parameters there was increase in

ТС, LDL-C, TG; MD and DC level and in inflammatory markers - homocysteine and hs-CRP

level; and decrease of catalase level; HDL-C compared to gr.2. (pict. 2,3, 4).
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Besides in gr.1 positive correlation between lipid and inflammatory markers against each other

and with parameters of 24-h BP monitoring, sphygmography and MBI was found.

(pict.5)

Correlation between parameters of 
sphygmography with inflammatory 

and lipid markers in group I
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Conclusions

The revealed relationships show a high risk for progression of AH and development of

cardiovascular complications in patients with AH and AO.
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Objectives

To study the efficacy of the combined therapy with lisinopril and simvastatin on the readings of

24-hour ambulatory blood pressure monitoring (ABPM), arterial elasticity, lipid profile and

oxidative stress in patients with arterial hypertension (AH) accompanied by abdominal obesity

(AO).

A total of 120 patients with AH accompanied by AO

were examined. The patients received lisinopril at

individual doses and simvastatin 20 mg per day. The

mean age was 57.68±1.1 years, duration of AH was

11.0±1.04, body mass index (BMI) was 31.7±1.2 kg/m².

The examination was performed at baseline and after

12 months of therapy.

Arterial elasticity was measured with pulse wave

velocity (PWV), cardiac-ankle vascular index (CAVI).

Total cholesterol, triglycerides, LDL-cholesterol, HDL-

cholesterol, malondialdehyde (MD), conjugated dienes

(DC), superoxide dismutase (SD), homocysteine and

ceruloplasmin were measured. (pict.1)

Materials and methods



Results

The target level of blood pressure was achieved in 70% of patients. The ABPM data revealed a

significant reduction in mean daily, mean daytime and mean night-time SBP and DBP as well as

in time and square indices of SBP and DBP. (pict.2, 3). After treatment there was a tendency to

reduction of PWV, CAVI; decrease in MD, DC and increase in SD level (p<0.05) was revealed.

(pict. 4)



Conclusions

Revealted correlations (p<0.05) between ABPM 

indices, PWV, СAVI and BMI; CAVI and 

triglycerides, HDL-Chol, MD.

The prospective study showed that the combined therapy with lisinopril and simvastatin had a

significant antihypertensive effect, contributed to the improvement in vascular wall elasticity, and

to the reduction of lipid profile and oxidative stress indices in patients with AH and AO.
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Background

• Excessive sodium intake is associated with high blood pressure (HBP). 

• In several occidental countries, bread products were identified as 

one of the main contributors for daily sodium intake. 

• In Mexico, savory bread and sweet bakery goods accounted for the 

16% of total sodium intake in an adult population. 

• There is still little evidence about the effects of bread intake on blood 

pressure.

The objective of this study was to evaluate the association between 
consumption of bread and other cereal products with HBP in an adult 
Mexico City population. 



Population

2010 participants without 
cardiovascular disease 
recruited from the 16 

municipalities of Mexico 
City

They were recruited at the
National Institute of 

Cardiology, in Mexico City

Assessments

Frequency of intake of a 
standard serving of bread 
and other cereal products 
was evaluated using a food 

frequency questionnaire

Frequency of intake was 
categorized as: ≤3 

times/month or never; 1-4 
times/week; 5-6 times/week 

and at least once/day

HBP was defined as systolic 
blood pressure (BP) ≥120 
mmHg and/or diastolic BP 

≥80 mmHg

Statistical
analysis

Odds ratio (OR) and 95% 
confidence interval (CI) 
were estimated for the 

association between 
consumption of these 

foods and HBP

OR (95% CI) were 
presented unadjusted and 
adjusted by sex, age, BMI 

and alcohol and calorie 
intake



Results Table 1: General characteristics of the study sample by sex

Total

n=2010

Men

N=735

Women

N=1275

Age (y) 37.2 ± 9.1 36.5 ± 9.1 37.7 ± 9.0

Energy intake (kJoules) (kcal)
9497.7 ± 3129.6 

(2270 ± 748)

10614.8 ± 3614.9 

(2537 ± 864)

8861.7 ± 2606.3 

(2118 ± 623)

Body Mass Index (kg/m2) 27.2 ± 4.8 27.5 ± 4.6 26.9 ± 4.8

Systolic Blood preassure (mmHg) 107.8 ± 12.4 112.6 ± 12.8 105.1 ± 11.6

Diastolic Blood preassure (mmHg) 72.6 ± 9.4 75.8 ± 9.3 70.8 ± 9

Current alcohol consumption (%) 69.3 77.6 64.5

Glucose (mg/dL) 92.2 ± 9.4 93.9 ± 9.1 91.2 ±9.4

Tryglicerides (mg/dL) 139.8 ± 91.4 161.9 ± 85.9 127.4 ± 76.7

Cholesterol (mg/dL) 185.5 ± 35.0 188.1 ± 38.7 184.1 ± 32.6

High Density Lipoprotein Cholesterol

(mg/dL)
48.6 ± 12.9 42.7 ± 10.4 52 ± 13.1

Low Density Lipoprotein Cholesterol

(mg/dL)
121.4 ±30.9 125.4  33.3 119. 1 ± 29.2 

Uric acid (mg/dL) 5.4 ±1.4 6.4 ± 1.3 4.7 ± 1.0

Serum creatinine (mg/dL) 0.78 ± 0.16 0.94 ± 0.14 0.7 ± 0.10



Table 2. Logistic regression analysis for the association between high blood pressure and frequency of intake of 
bread and other cereal products 

Categories of frequency of intake  n Unadjusted OR  95% IC  Adjusted OR1 95% CI 

Reference category for all food items: 
≤ 3 times/month or never 

567 1 ---- 1 
---- 

1 piece of bolillo or telera      

1-4 times/week 1226 1.41 1.11, 1.78 1.27 0.98, 1.64 

1 slice white bread      

≥ once/day 110 1.71 1.13, 2.58 1.68 1.05, 2.68 

1 piece sweet bakery goods      

1-4 times/week 1160 1.44 1.11, 1.87 1.31 0.98, 1.74 

≥ once/day 264 1.48 1.04, 2.10 1.10 0.74, 1.64 

1 piece wheat flour tortilla      

≥ once/day 92 1.55 0.98, 2.43 1.70 1.02, 2.83 

1 bowl oats (plain or flavoured)      

≥ once/day 99 0.55 0.32, 0.94 0.63 0.36, 1.12 

1 bowl high fiber breakfast cereal      

1-4 times/week 470 0.76 0.59, 0.97 0.73 0.56, 0.94 

5-6 times/week 50 0.41 0.18, 0.93 0.37 0.15, 0.88 

1: odds ratio adjusted by age, sex, BMI,  alcohol consumption and energy intake  
 

Results



Conclusions
• White sliced bread and wheat flour 

tortilla consumed at least once a day 
are associated with an adjusted 
increased risk of HBP in this adult 
Mexican population.

• Consumption of a bowl of high fiber 
breakfast cereal 1-4 times/week and 5-
6 times/week showed an adjusted 
decreased risk of HBP.

• Initiatives to reduce sodium levels in 
bread and other cereal products highly 
consumed in Mexico are needed to 
reduce sodium intake and manage high 
blood pressure at the population level.
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Introduction
The risk factors associated with Pre-hypertension (Pre-H) are obesity, diabetes
mellitus and dyslipidemia. These are also the same risk factors associated with
Metabolic syndrome (Met-S). The chronic ingestion of corticosteroids often
lead to complications of elevated blood pressure, hyperglycemia, weight gain
and adverse lipid profile.

Corticosteroid therapy are commonly used in the treatment of systemic lupus
erythematosus (SLE) patients with organ involvement. Hence it is worthwhile
to assess the prevalence of pre-hypertension and metabolic syndrome in SLE
patients longitudinally.

Objective
To determine the prevalence of Pre-H and Met-S in a cohort of female Chinese
SLE patients at 5-year intervals, with some patients followed up to 25 years.



Methodology
 Data was captured through chart review at 5-year interval
 Patients fulfilling the ACR criteria for SLE were enrolled
 Pre-H is as defined by the Seventh Joint National Committee Report (JNC 7)
 Met-S is as defined according to the Joint Interim Statement
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Years followed up 5 years 10 years 15 years 20 years 25 years

Number of patients 42 40 29 24 5

Pre-H prevalence 
(percentage)

8 (19%) 14 (35%) 15 (52%) 12 (50%) 3 (60%)

Met-S prevalence 
(percentage)

2 (5%) 4 (10%) 5 (18%) 9 (38%) 3 (60%)

Results 
 Of the 42 inception cohort patients, 3 perished from sepsis or malignancy.

Within 10 years of enrollment, 3 other patients were lost to follow-up
 The mean disease duration at enrollment was 9 years (Range : 1 – 29 years)
 The mean age at enrollment was 40 years (Range : 19 – 63 years)
 All pre-hypertension patients eventually needed anti-hypertensive medication
 Four patients had ischemic heart disease and they all have Met-S
 All patients had chronic corticosteroid therapy of varying dosages and 47% of

patients had concomitant hydroxychloroquine prescribed
 There were no associations with medication prescribed, nephritis or

autoantibodies



Conclusion

The prevalence of pre-hypertension increases by about 15% every 5 years
while the prevalence of metabolic syndrome almost doubles every 5 years.

It is important to diagnose pre-hypertension and metabolic syndrome early
in SLE patients and treat accordingly.
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Background
Polycystic ovarian syndrome (PCOS) is a

heterogeneous, multisystem endocrinopathy in
women of reproductive age. It is characterized
by chronic hyperandrogenism, oligoanovulation,
and insulin resistance (IR). The incidence of
PCOS is 5% to 10% of reproductive age women.
Hyperinsulinemia is noted in 50% to 70% of
PCOS patients and plays a central role in the
development of further complications.



Methods

We evaluated 175 patients.The patient were 
diagnosed PCOS between 2015 and 2016. The 
following diagnostic criteria were 
assessed;Hirsutism,testosterone, 
dehydroepiandrosterone, fasting insulin and glucose,
lipid levels, body mass index, waist circumference.
We used Homeostasis Model Assessment (HOMA-IR) 
to estimate IR. 



Result

The 175 PCOS patients were enrolled study. The
mean age of the patients was 23.0±4.0. Hundred
and five of patients were noted have IR (HOMA-IR
6.45±2.31,60%). Obesity was found in 50 patients
(28.57%). We found that fasting total triglyceride
(155±25 mg/dl) and low density lipoprotein
cholesterol (145±30 mg/dl) levels were higher.



Conclusion
In patients with PCOS the prevalence of IR was

60%.This finding is similar to the literature.
Obesity was found 28.57% and obesity wasn’t
related with IR (p=0,56) in our publication.In fact
obesity is associated with IR, many women with
PCOS have IR, but IR in PCOS is independ of obesity.
PCOS with IR had significantly higher lipid
parameters,than the non IR group (p<0.001).IR
patient potential sign of metabolic syndrome and
risk for cardiovascular disease.
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Introduction:

A problem of great importance is the •

incidence of coronary disorders (i.e. ischemic 
heart disease) among transport workers 
deserves more attention. Our experience 
confirms the beneficial effect  of the 
nutritional supplement containing Resveratrol.



Materials and Methods
• 1276 transport workers, 36,2 mean age. All they passed 

through anthropometric measurements of body weight and 
relative body mass and through examination of their actual 
nutrition habits. In a part of them we measured blood 
pressure, cholesterolemia, triglyceridemia, glycemia and on 
146 men electrocardiographic evaluations of ischemic heart 
disease have been carried out. As part of the nutritional 
prevention and management of these diseases we used 
nutritional supplement Resveratrol.



Results
• Out of 1276 only 36,4% subject a normal body mass is 

detected, overweighed 40,3, while 23,3 – severely obese. 
Bearing in mind he characteristics of android obesity, leading 
to diabetes (2.3%), hyperlipidemia, arterial hypertension 
(25,6%) as well as early degenerative cardio-vascular 
alterations about 2/3 (63.6%) there are serious 
anthropometric and metabolic risk factors. 
Electrocardiographic data revealed ischemic heart disease in 
65%. The combination of nutritional regimen and the 
supplement Comfortex demonstrates its favorable effect on 
the blood sugar levels, serum lipids and other metabolic 
parameters.



Conclusion
• There are a lot of metabolic and risk factor to cause 

some coronary disorders and arterial hypertension.  
All this can be linked to the specificities of the work 
activities.  The inclusion of Resveratrol in the 
nutritional regimen improves the parameters of the 
glucose and lipid metabolism and  emphasizes its 
importance in the prevention of early 
atherosclerosis.
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ABSTRACT

MicroRNAs play a role in atherosclerosis-related diseases, such as cerebrovascular or
cardiovascular disease. However, the effect of microRNA polymorphisms on metabolic
syndrome (MetS) susceptibility has rarely been investigated. In this study, we performed a
case-control association study to determine the association between miR-146a, miR-196a2
and miR-499 polymorphisms and MetS susceptibility. A total of 835 study subjects (320
patients with MetS and 515 healthy subjects) were enrolled in this study. Genotype
frequencies of these three SNPs were determined using polymerase chain reaction-
restriction fragment length polymorphism analysis. The CG genotype of miR-146aC>G was
less frequent in subjects with Mets, suggesting a protective effect against Met risk (Odds
ratio [OR], 0.676; 95% confidence interval [CI], 0.48-0.96, p = 0.028), whereas the miR-
196a2T>C was not significantly different between the two groups. Additionally, the G-C
haplotype of miR-146a and miR-196a2 showed a significant association with decreased
prevalence of Mets (OR, 0.733; 95% CI, 0.572-0.939, p = 0.014). Stratified analysis revealed
that the miR-146aC>G polymorphism is associated with a lower levels of MetS risk factors
(WC, TG and FBG). Our findings suggest that the CG genotype of miR-146aC>G and the G-C
haplotype of miR-146aC>G and miR-196a2T>C may contribute to decreased susceptibility to
MetS in Koreans.



Characteristics
Control

(n=515)

MetS

(n=320)
AOR (95% CI) P

miR-146aC>G

CC 139 (27.0) 104 (34.1) 1.000 (reference)

CG 265 (51.5) 142 (42.8) 0.676 (0.477-0.958) 0.028 

GG 111 (21.5) 74 (23.1) 0.795 (0.520-1.215) 0.289 

CC vs. CG+GG 0.716 (0.517-0.993) 0.045 

CC+CG vs. GG 1.020 (0.713-1.461) 0.913 

miR-196aT>C

TT 150 (29.1) 102 (31.9) 1.000 (reference)

TC 274 (53.2) 160 (50.0) 0.797 (0.545-1.126) 0.198 

CC 91 (17.7) 58 (18.1) 0.985 (0.629-1.543) 0.948 

TT vs. AB+CC 0.844 (0.608-1.170) 0.308 

TT+TC vs. CC 1.147 (0.770-1.707) 0.500 

miR-499A>G

AA 319 (62.0) 135 (42.2) 1.000 (reference)

AG 181 (35.1) 178 (55.6) 2.297 (1.684-3.132) <0.0001

GG 15 (2.9) 7 (2.2) 1.504 (0.536-4.219) 0.438 

AA vs. AG+GG 2.252 (1.657-3.060) <0.0001

AA+AG vs. GG 1.006 (0.369-2.749) 0.990 

Table 1. The comparison of genotype frequencies between patients and control subjects



BMI WC SBP DBP FBG TG HDL-C

miR-146a

CC 27.80±2.562 82.39±9.795 131.7±13.19 81.16±9.064 99.18±17.78 204.7±154.2 43.00±9.880

CG 27.23±2.817 86.79±9.869 134.6±15.41 82.62±10.94 107.0±31.66 206.0±104.4 46.25±11.50

GG 27.14±2.396 87.19±10.86 134.7±14.65 81.86±11.35 107.4±25.62 233.4±267.2 43.22±8.494

P 0.156 0.001 0.228 0.549 0.038 0.467 0.026 

miR-196a

TT 27.35±2.644 85.98±11.28 134.5±14.75 80.81±10.16 102.8±25.71 222.7±213.6 45.21±12.13

TC 27.44±2.725 84.76±10.14 133.1±14.36 82.06±10.93 105.5±27.40 201.0±128.6 44.31±8.964

CC 27.40±2.462 86.05±8.761 133.4±14.80 83.62±9.337 104.4±25.24 223.0±188.8 43.45±10.94

P 0.966 0.558 0.740 0.258 0.733 0.523 0.578 

P values were calculated by multiple linear regression including age and gender.

Table 2.  Phenotype analysis according to genotypes in the patient group



miR-146a CG+GG miR-196a TC+CC

Characteristics AOR (95% CI) P AOR (95% CI) P

Age

≥49 yrs 0.835 (0.523-1.334) 0.451 0.574 (0.358-0.922) 0.022 

<49 yrs 0.619 (0.394-0.974) 0.038 1.162 (0.730-1.850) 0.528 

Gender

Male 0.590 (0.399-0.872) 0.008 0.954 (0.647-1.405) 0.810 

Female 1.181 (0.619-2.257) 0.614 0.601 (0.328-1.103) 0.101 

Blood pressure

≥130/85 mmHg 0.781 (0.256-2.381) 0.664 0.568 (0.191-1.691) 0.309 

<130/85 mmHg 0.716 (0.434-1.179) 0.189 0.618 (0.372-1.025) 0.062 

BMI

≥25 kg/m2 0.716 (0.466-1.101) 0.128 0.705 (0.448-1.108) 0.130 

<25 kg/m2 1.668 (0.735-3.785) 0.221 0.890 (0.455-1.741) 0.734 

WC

≥90(male)/85(female) cm 1.782 (0.768-4.136) 0.179 0.895 (0.380-2.107) 0.766 

<90(male)/85(female) cm 0.494 (0.341-0.717) 0.0002 0.879 (0.597-1.294) 0.512 

TG

≥150 mg/dL 0.773 (0.357-1.673) 0.513 0.762 (0.360-1.612) 0.477 

<150 mg/dL 0.470 (0.285-0.776) 0.003 1.025 (0.598-1.758) 0.929 

FBG

≥110 mg/dL 0.632 (0.120-3.341) 0.589 0.595 (0.108-3.269) 0.550 

<110 mg/dL 0.653 (0.460-0.927) 0.017 0.812 (0.842-1.155) 0.247 

HDL-C

≥40(male)/50(female) mg/dL 0.839 (0.561-1.255) 0.394 0.825 (0.557-1.222) 0.337

<40(male)/50(female) mg/dL 0.652 (0.355-1.197) 0.168 0.765 (0.404-1.450) 0.411 

Table 3. The stratified analysis of miR polymorphisms according to risk factors
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ABSTRACT

The principal biologic effects of the renin-angiotensin system are mediated by activation of
the angiotensin II type 1 receptor (AT1R). The microRNA miR-155 regulates AT1R expression,
with both its, and AT1R's activity, linked to atherosclerosis. Target sites for miR-155 lie
within the 3' UTR of the human AT1R gene, and include the AT1R A1166C polymorphism. In
this study, we performed a case-control association study to determine the association
between the AT1R DdeI A1166C polymorphism and hypertension and metabolic syndrome
(MetS) susceptibility. A total of 960 study subjects (320 MetS patients, 320 hypertensive
patients and 320 healthy controls) were recruited. The AT1R A1166C polymorphism was
associated with dominant model (AA vs. AC+CC) only in the MetS group (OR, 0.458; 95% CI,
0.242-0.868, p = 0.017). When the patients and control subjects were subgrouped according
to the gender, the association remained as almost the same pattern with total subjects in
MetS males (OR, 0.419; 95% CI, 0.187-0.942, p = 0.035), suggesting gender-specific.
Stratified analysis revealed that the AT1R A1166C polymorphism is associated with MetS
risk factors (FBG and HDL-C).

The present study demonstrates that the AT1R A1166C polymorphism may be a genetic
determinant for the MetS susceptibility, but not hypertension.



Table 1. The comparison of genotype frequencies between patients and 
control subjects

Characteristics
Control
(n=320)

HTN
(n=320)

AOR (95% CI) P
MetS

(n=320)
AOR (95% CI) P

AT1R DdeI

AA 283 (88.4) 291 (90.9) 1.000 (reference) 304 (95.0) 1.000 (reference)

AB 34 (10.3) 29 (9.1) 0.928 (0.536 - 1.610) 0.791 16 (5.0) 0.522 (0.272 - 1.003) 0.051

BB 3 (1.3) 0 (0.0) N/A N/A 0 (0.0) 0.000 (0.000 - 0.000) 0.995

AA vs. AB+BB 0.833 (0.486 - 1.425) 0.504 0.458 (0.242 - 0.868) 0.017

AA+AB vs. BB N/A N/A 0.000 (0.000 - 0.000) 0.995

AORs and P values were calculated by multivariate logistic regression including age and gender.



Table 2. Phenotype analysis according to genotypes in the patient group

BMI WC SBP DBP FBG TG HDL-C

HTN

AT1R DdeI

AA 26.05±2.97 83.89±10.38 137.17±14.97 83.86±10.51 97.16±18.22 137.19±89.65 51.14±12.34

AB 25.86±2.93 83.62±10.70 136.35±14.93 83.62±10.70 95.35±12.51 120.31±64.60 53.83±12.76

BB N/A N/A N/A N/A N/A N/A N/A

p 0.556 0.479 0.684 0.494 0.730 0.220 0.212 

MetS

AT1R DdeI

AA 27.45±2.67 85.54±10.32 133.75±14.74 82.00±10.53 104.07±26.66 213.18±173.67 44.57±10.48

AB 26.60±2.02 82.38±9.36 130.81±9.66 80.94±8.34 111.06±21.30 187.44±102.72 42.06±9.01

BB N/A N/A N/A N/A N/A N/A N/A

p 0.216 0.234 0.453 0.822 0.319 0.623 0.258 

P values were calculated by multiple linear regression including age and gender.



Table 3. The stratified analysis of DdeI polymorphism according to risk factors 

HTN MetS

AT1R DdeI AB+BB AT1R DdeI AB+BB

Characteristics AOR (95% CI) P AOR (95% CI) P
Age

≥49 yrs 0.696 (0.357 - 1.360) 0.289 0.519 (0.240 - 1.122) 0.096

<49 yrs 0.992 (0.395 - 2.489) 0.986 0.371 (0.117 - 1.177) 0.092

Gender

Male 0.922 (0.462 - 1.839) 0.818 0.437 (0.194 - 0.985) 0.046

Female 0.597 (0.237 - 1.507) 0.275 0.519 (0.185 - 1.456) 0.212

Blood pressure

≥130/85 mmHg 1.520 (0.172 - 13.396) 0.706 1.924 (0.184 - 20.095) 0.585

<130/85 mmHg 0.876 (0.370 - 2.071) 0.762 0.609 (0.237 - 1.563) 0.302

BMI

≥25 kg/m2 0.858 (0.383 - 1.924) 0.711 0.524 (0.226 - 1.213) 0.131

<25 kg/m2 0.746 (0.344 - 1.616) 0.457 0.270 (0.060 - 1.224) 0.089

WC

≥90(male)/85(female) cm 1.865 (0.209 - 16.618) 0.577 1.147 (0.122 - 10.781) 0.905

<90(male)/85(female) cm 0.837 (0.446 - 1.569) 0.578 0.467 (0.210 - 1.040) 0.062

TG

≥150 mg/dL 1.225 (0.244 - 6.152) 0.805 0.622 (0.129 - 2.999) 0.554

<150 mg/dL 0.761 (0.416 - 1.392) 0.375 0.462 (0.171 - 1.249) 0.128

FBG

≥110 mg/dL 0.536 (0.059 - 4.900) 0.581 0.263 (0.035 - 1.985) 0.195

<110 mg/dL 0.802 (0.457 - 1.408) 0.442 0.318 (0.141 - 0.721) 0.006

HDL-C

≥40(male)/50(female) mg/dL 0.804 (0.443 - 1.458) 0.472 0.326 (0.128 - 0.830) 0.019

<40(male)/50(female) mg/dL 0.743 (0.196 - 2.823) 0.663 0.675 (0.195 - 2.340) 0.535
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Background: The adipocyte-fatty-acid-binding protein (A-FABP) has been implicated in arterial stiffness 
and metabolic syndrome (MetS). We aimed to determine the relationship among serum A-FABP 
concentration, MetS, and arterial stiffness in a hypertensive population.
Methods: Fasting blood samples were obtained from 110 hypertensive patients. Serum A-FABP 
concentrations were determined by enzyme immunoassay kit. High arterial stiffness was defined as 
carotid-femoral pulse wave velocity (cfPWV) values >10 m/s.
Results: Patients with MetS and high arterial stiffness accounted for 67.3% and 42.7%. Hypertensive 
patients with MetS had higher serum A-FABP (P = 0.006), triglyceride (P < 0.001), glucose (P = 0.001), 
calcium (P = 0.016), insulin (P = 0.001), body weight (P < 0.001), waist circumference (P < 0.001), BMI (P < 
0.001), cfPWV (P = 0.030), SBP (P = 0.029), HOMA-IR (P < 0.001), and higher percentages of type 2 DM (P 
= 0.010) than those in the non-MetS group. Hypertensive patients with high arterial stiffness had higher 
serum A-FABP (P < 0.001), creatinine (P = 0.022), iPTH (P = 0.003), advanced age (P = 0.016), waist 
circumference (P = 0.023), BMI (P = 0.011), cfPWV (P < 0.001), insulin (P = 0.021) and HOMA-IR (P = 0.017) 
and lower HDL-C (P = 0.017), eGFR (P = 0.007) than those in the low arterial stiffness group. Multivariable 
stepwise linear regression analysis of the significant variables of arterial stiffness revealed that 
logarithmically transformed A-FABP (log-A-FABP, β = 0.278, P = 0.002) was positively correlated arterial 
stiffness in hypertensive patients. Subgroup analysis revealed that log-A-FABP (β = 0.327, P = 0.003), age 
(β = 0229, P = 0.032), and triglyceride (β = 0.307, P = 0.004) were significantly positively correlated with 
arterial stiffness in hypertensive patients with MetS.



Variables All participants
(N = 110)

No metabolic syndrome (N 
= 36)

Metabolic syndrome
(N = 74)

P value

Age (years) 64.78 ± 9.93 67.50 ± 9.75 63.46 ± 9.81 0.045*
Height (cm) 161.70 ± 8.37 161.97 ± 7.71 161.57 ± 8.72 0.813

Body weight (kg) 69.85 ± 12.30 63.36 ± 10.35 73.01 ± 11.99 <0.001*
Waist circumference (cm) 92.97 ± 10.14 85.03 ± 8.48 96.84 ± 8.53 <0.001*
Body mass index (kg/m2) 26.62 ± 3.57 24.08 ± 3.02 27.85 ± 3.16 <0.001*

Carotid-femoral PWV (m/s) 9.76 ± 2.46 9.04 ± 2.78 10.12 ± 2.21 0.030*
Systolic blood pressure (mmHg) 134.73 ± 1.67 129.47 ± 12.15 137.28 ± 19.38 0.029*
Diastolic blood pressure (mmHg) 73.75 ± 10.67 72.22 ± 9.81 74.50 ± 11.05 0.295

Total cholesterol (mg/dl) 171.85 ± 36. 177.25 ± 37.72 169.22 ± 36.45 0.286
Triglycerides (mg/dl) 122.00 (91.75–168.25) 104.00 (70.75–122.50) 149.00 (101.75–199.50) <0.001*

HDL-C (mg/dl) 45.6 ± 13.46 50.08 ± 14.25 42.03 ± 11.39 0.002*
LDL-C (mg/dl) 100.85 ± 27.79 105.16 ± 31.71 100.56 ± 31.58 0.480

Fasting glucose (mg/dl) 110.50 (97.75–149.50) 98.00 (90.25–117.25) 121.50 (103.75–159.50) 0.001*
Blood urea nitrogen (mg/dl) 17.15 ± 5.88 15.89 ± 3.97 17.76 ± 6.55 0.119

Creatinine (mg/dl) 1.13 ± 0.35 1.07 ± 0.27 1.15 ± 0.38 0.228
eGFR (ml/min) 68.44 ± 20.63 72.16 ± 19.31 66.63 ± 21.13 0.188

Total calcium (mg/dl) 9.14 ± 0.37 9.02 ± 0.36 9.20 ± 0.36 0.016*
Phosphorus (mg/dl) 3.53 ± 0.51 3.42 ± 0.41 3.58 ± 0.54 0.113

Intact parathyroid hormone (pg/ml) 44.45 (32.78–60.58) 44.55 (32.53–57.48) 44.15 (32.93–65.15) 0.743
Insulin (uIU/ml) 11.41 (7.60–19.99) 9.41 (4.98–12.12) 13.01 (9.19–22.72) 0.001*

HOMA-IR 3.48 (2.24–6.57) 2.29 (1.23–3.48) 4.44 (2.92–7.20) <0.001*
A-FABP (ng/ml) 18.20 (12.46–31.08) 13.80 (9.47–20.14) 20.77 (13.73–34.85) 0.006*

Female (n, %) 34 (30.9) 8 (22.2) 26 (35.1) 0.169
Diabetes (n, %) 56 (50.9) 12 (33.3) 44 (59.5) 0.010*

High arterial stiffness (n, %) 47 (42.7) 10 (27.8) 37 (50.0) 0.027*

Table 1 Clinical variables of the 110 hypertensive patients with or without metabolic syndrome.

Values for continuous variables given as means ± standard deviation and compared by Student’s t-test; variables not normally distributed given as medians 

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

PWV, pulse wave velocity; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; eGFR, estimated glomerular filtration 

rate; HOMA-IR, homeostasis model assessment of insulin resistance; A-FABP, adipocyte fatty acid binding protein.

*P < 0.05 was considered statistically significant.



Variables Low arterial stiffness group (N = 63) High arterial stiffness group (N = 47) P value

Age (years) 62.83 ± 9.98 67.40 ± 9.33 0.016*
Height (cm) 162.48 ± 8.17 160.66 ± 8.61 0.262

Body weight (kg) 68.71 ± 12.98 71.37 ± 11.29 0.264
Waist circumference (cm) 91.08 ± 9.80 95.51 ± 10.14 0.023*
Body mass index (kg/m2) 25.88 ± 3.51 27.61 ± 3.45 0.011*

Carotid-femoral PWV (m/s) 8.21 ± 1.23 11.85 ± 2.12 <0.001*
Systolic blood pressure (mmHg) 133.05 ± 15.94 136.98 ± 19.72 0.250

Diastolic blood pressure (mmHg) 74.30 ± 10.48 73.02 ± 10.97 0.536
Total cholesterol (mg/dl) 166.90 ± 36.83 178.47 ± 36.30 0.104

Triglycerides (mg/dl) 114.00 (89.00–162.00) 130.00 (95.00–178.00) 0.570
HDL-C (mg/dl) 48.25 ± 14.79 42.09 ± 10.59 0.017*
LDL-C (mg/dl) 105.22 ± 26.46 95.00 ± 28.72 0.056

Fasting glucose (mg/dl) 106.00 (97.00–134.00) 116.00 (99.00–169.00) 0.239
Blood urea nitrogen (mg/dl) 5.00 18.40 ± 6.74 0.052

Creatinine (mg/dl) 1.06 ± 0.29 1.21 ± 0.40 0.022*
eGFR (ml/min) 72.96 ± 18.76 62.39 ± 21.66 0.007*

Total calcium (mg/dl) 9.14 ± 0.37 9.14 ± 0.37 0.987
Phosphorus (mg/dl) 3.51 ± 0.52 3.55 ± 0.49 0.688

Intact parathyroid hormone (pg/ml) 39.70 (30.80–54.20) 53.30 (39.30–78.90) 0.003*
Insulin (uIU/ml) 10.34 (6.54–16.97) 14.22 (9.22–26.00) 0.021*

HOMA-IR 2.99 (1.86–5.53) 4.52 (2.86–8.30) 0.017*
A-FABP (ng/ml) 13.82 (9.60–20.85) 25.70 (15.10–38.00) <0.001*

Female (n, %) 20 (31.7) 14 (29.8) 0.826
Diabetes (n, %) 31 (49.2) 25 (53.2) 0.679

Table 2 Clinical variables of the 110 hypertensive patients with or without arterial stiffness.

Values for continuous variables given as means ± standard deviation and compared by Student’s t-test; variables not normally distributed given as medians and 

interquartile range and compared by Mann–Whitney U test.

PWV, pulse wave velocity; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; eGFR, estimated glomerular filtration 

rate; iPTH, intact parathyroid hormone, HOMA-IR, homeostasis model assessment of insulin resistance; A-FABP, adipocyte fatty acid binding protein.

*P < 0.05 was considered statistically significant.



Variables No metabolic syndrome (N = 36) Metabolic syndrome (N = 74)

Low AS
group (N = 26)

High AS
group (N = 10)

P value Low AS
group (N = 37)

High AS 
group (N = 37)

P value

Age (years) 65.42 ± 10.10 72.90 ± 6.42 0.037* 67.00 ± 9.62 65.92 ± 9.50 0.030*

Height (cm) 162.23 ± 7.35 161.30 ± 8.98 0.751 162.65 ± 8.80 160.49 ± 8.62 0.289

Body weight (kg) 63.15 ± 11.38 63.90 ± 7.49 0.850 72.62 ± 12.73 73.39 ± 11.36 0.784

Waist circumference (cm) 84.88 ± 8.67 85.40 ± 8.40 0.873 95.43 ± 8.11 98.24 ± 8.81 0.158

Body mass index (kg/m2) 23.87 ± 3.01 24.64 ± 3.13 0.498 27.29 ± 3.15 28.42 ± 3.11 0.126

Carotid-femoral PWV (m/s) 7.65 ± 1.51 12.65 ± 1.93 < 0.001* 8.60 ± 0.79 11.64 ± 2.14 <0.001*

Systolic blood pressure (mmHg) 128.73 ± 11.64 131.40 ± 13.85 0.562 136.08 ± 17.90 138.49 ± 20.93 0.597

Diastolic blood pressure (mmHg) 73.19 ± 10.08 69.70 ± 9.04 0.346 75.08 ± 10.83 73.92 ± 11.38 0.654

Total cholesterol (mg/dl) 180.27 ± 36.78 169.40 ± 40.99 0.447 157.51 ± 34.31 180.92 ± 35.14 0.005*

Triglycerides (mg/dl) 104.00 (72.25–115.00) 10.4.50 (64.00–128.50) 0.821 148.00 (100.50–280.00) 150.00 (101.50–182.50) 0.449

HDL-C (mg/dl) 55.62 ± 16.71 44.70 ± 8.49 0.058 43.08 ± 10.77 41.38 ± 11.09 0.505

LDL-C (mg/dl) 106.96 ± 28.90 102.80 ± 29.77 0.703 104.00 ± 24.93 92.89 ± 28.48 0.078

Fasting glucose (mg/dl) 98.00 (92.50–121.25) 95.50 (89.00–106.00) 0.433 121.00 (101.50–152.00) 125.00 (105.50–184.50) 0.297

Blood urea nitrogen (mg/dl) 15.27 ± 3.41 17.50 ± 4.99 0.133 16.86 ± 5.82 18.65 ± 7.18 0.244

Creatinine (mg/dl) 1.01 ± 0.23 1.22 ± 0.33 0.035* 1.10 ± 0.32 1.21 ± 0.43 0.190

eGFR (ml/min) 76.79 ± 17.58 60.13 ± 19.21 0.018* 70.26 ± 19.32 63.00 ± 22.48 0.140

Total calcium (mg/dl) 9.07 ± 0.36 8.90 ± 0.35 0.213 9.20 ± 0.38 9.21 ± 0.35 0.889

Phosphorus (mg/dl) 3.50 ± 0.41 3.20 ± 0.36 0.050 3.52 ± 0.59 3.64 ± 0.48 0.313

iPTH (pg/ml) 49.20 (32.78–64.83) 50.35 (36.13–74.60) 0.001* 40.40 (29.55–59.70) 51.90 (36.80–70.75) 0.147

Insulin (uIU/ml) 9.68 (5.64–19.54) 10.11 (6.26–13.67) 0.053 11.82 (8.94–21.18) 15.46 (9.41–26.41) 0.427

HOMA-IR 2.56 (1.59–5.01) 2.34 (1.41–3.80) 0.286 3.67 (2.77–6.82) 4.90 (3.30–8.37) 0.208

A-FABP (ng/ml) 13.29 (8.98–17.75) 15.65 (12.75–38.55) 0.126 17.20 (10.15–24.07) 27.90 (18.25–38.12) <0.001*

Table 3 Subgroup analysis of arterial stiffness in the hypertensive patients with or without metabolic syndrome.

Values for continuous variables given as means ± standard deviation and compared by Student’s t-test; variables not normally distributed given as medians and interquartile range and compared by Mann–
Whitney U test.
AS, arterial stiffness; PWV, pulse wave velocity;; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; eGFR, estimated glomerular filtration rate; iPTH, intact parathyroid 
hormone; HOMA-IR, homeostasis model assessment of insulin resistance; A-FABP, adipocyte fatty acid binding protein.
*P < 0.05 was considered statistically significant.



Variables Hypertensive patients
(N = 110)

Hypertension without MS
(N = 36)

Hypertension with MS
(N = 74)

Beta Adjusted R2

change
P value Beta Adjusted R2

change
P value Beta Adjusted R2

change
P value

Log- A-FABP (ng/ml) 0.278 0.163 0.002* - - - 0.327 0.168 0.003*

Age (years) 0.271 0.024 0.003* - - - 0.229 0.039 0.032*

Waist circumference (cm) - - - - - - - - -

Body mass index (kg/m2) 0.202 0.024 0.031* - - - - - -

Total cholesterol (mg/dl) 0.189 0.028 0.023* - - - 0.307 0.058 0.004*

HDL-C (mg/dl) −0.243 0.036 0.006* −0.313 0.079 0.038* - - -

BUN (mg/dl) - - - - - - - - -

Creatinine (mg/dl) - - - - - - - - -

eGFR (ml/min) - - - - - - - - -

Log-iPTH (pg/ml) 0.216 0.050 0.009* 0.452 0.185 0.004* - - -

Log-Insulin (uIU/ml) - - - - - - - - -

Log-HOMA-IR - - - - - - - - -

Table 4 Multivariable stepwise linear regression analysis to determine factors correlated with arterial stiffness.

Data on A-FABP, iPTH, insulin, HOMA-IR, and adiponectin levels showed a skewed distribution and were log-transformed before 
analysis.
Multivariable stepwise linear regression analysis of log-A-FABP, age, waist circumference, body mass index, total cholesterol, HDL-C, 
BUN, creatinine, GFR, log-iPTH, log-insulin, and log-HOMA-IR.
A-FABP, adipocyte fatty acid binding protein; HDL-C, high-density lipoprotein cholesterol; BUN, blood urea nitrogen; eGFR, 
estimated glomerular filtration rate; iPTH, intact parathyroid hormone; HOMA-IR, homeostasis model assessment of insulin 
resistance.
*P < 0.05 was considered statistically significant.
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Background: Metabolic syndrome (MetS) and aortic arterial stiffness (AS) will be at an increased risk for 

cardiovascular events in future. We evaluated the association between AS with or without MetS to predict first 

hospitalization or all-cause mortality in patients with coronary artery disease (CAD).

Methods: This was a single-center cohort study. In total, 115 CAD patients were enrolled from January through 

December 2012. The primary endpoints were first hospitalization for unstable angina, myocardial infarction, 

revascularization, and heart failure and all-cause mortality. All patients are follow-up until June 30, 2017. Fasting 

blood samples were obtained and carotid–femoral pulse wave velocity (cfPWV) was measured using the 

SphygmoCor system. MetS was determined by using the International Diabetes Federation definition. Patients with 

cfPWV >10 m/s were defined as the high AS group.

Results: During a median 54-month follow-up, 43 (37.4%) first hospitalization events and 11 (9.6%) mortality events 

were observed. MetS and high AS were present in 60.9 % and 35.7 % of the study population. CAD patients with 

high AS and higher percentages of diabetes (P < 0.001), MetS (P = 0.044), were of older age (P < 0.001) and had 

higher waist circumference (P = 0.019) and systolic blood pressure (SBP, P < 0.001), but lower glomerular filtration 

rate (P = 0.007) compared to subjects with low AS. Multivariate logistic regression analysis of the factors 

significantly associated with AS revealed that age (odds ratio (OR): 1.13, 95% confidence interval (CI): 1.06–1.21, P

< 0.001), diabetes (OR: 4.76, 95% CI: 1.68–13.47, P = 0.003), waist circumference (OR: 1.06, 95% CI: 1.00–1.11, P

= 0.044), and SBP (OR: 1.04, 95% CI: 1.01–1.08, P = 0.007) were the independent predictors of AS in CAD patients. 

In Kaplan–Meier analysis, MetS CAD patients with AS predict first hospitalization (log-rank P = 0.005) or all-cause 

mortality (log-rank P = 0.002). By multivariate Cox analysis after adjust significant cofounders, MetS CAD patients 

with AS (hazard ratio (HR): 10.20, 95% CI: 2.77–37.53, P < 0.001), AS CAD patients without MetS (HR: 6.54, 95% 

CI: 1.67–25.68, P = 0.007) was independently associated with outcome compared with no MetS and no AS CAD 

patients.

Conclusions: In CAD patients, age, diabetes, waist circumference, and SBP were the independent predictors of AS. 

MetS CAD patients with AS predict first hospitalization or all-cause mortality.



Variables All participants (n = 115) Low arterial stiffness group (n = 74) High arterial stiffness group (n = 41) P value

Age (years) 65.61 ± 8.97 63.38 ± 8.57 69.63 ± 8.32 < 0.001*
Height (cm) 161.21 ± 8.08 161.53 ± 7.41 160.63 ± 9.23 0.572

Body weight (kg) 68.31 ± 11.84 67.41 ± 11.63 69.94 ± 12.17 0.273
Waist circumference (cm) 93.08 ± 9.75 91.50 ± 9.41 95.93 ± 9.82 0.019*

Body mass index (kg/m2) 26.19 ± 3.45 25.73 ± 3.34 27.03 ± 3.53 0.053
cfPWV (m/s) 9.52 ± 2.60 8.11 ± 1.59 12.06 ± 2.09 < 0.001*

Systolic blood pressure (mmHg) 132.04 ± 18.14 127.72 ± 15.50 139.85 ± 20.05 < 0.001*
Diastolic blood pressure (mmHg) 72.55 ± 10.28 71.74 ± 10.32 74.00 ± 10.18 0.261

Total cholesterol (mg/dL) 165.67 ± 35.19 137.32 ± 35.87 162.68 ± 34.17 0.501
Triglycerides (mg/dL) 121.00 (90.00–166.00) 115.00 (89.00–184.25) 127.00 (90.50–152.50) 0.829

HDL-C (mg/dL) 44.92 ± 11.95 46.41 ± 11.79 42.24 ± 11.92 0.074
LDL-C (mg/dL) 95.83 ± 26.53 96.08 ± 25.31 95.37 ± 28.93 0.891

Fasting glucose (mg/dL) 111.00 (96.00–137.00) 106.00 (96.75–129.50) 118.00 (95.00–188.50) 0.140
Blood urea nitrogen (mg/dL) 16.00 (13.00–19.00) 16.00 (13.00–18.00) 17.00 (13.00–21.50) 0.136

Creatinine (mg/dL) 1.10 (0.90–1.30) 1.00 (0.90–1.20) 1.20 (0.90–1.45) 0.054
Glomerular filtration rate (mL/min) 68.73 ± 19.43 73.32 ± 17.35 62.26 ± 21.45 0.007*

Total calcium (mg/dL) 9.12 ± 0.35 9.14 ± 0.36 9.09 ± 0.35 0.503
Phosphorus (mg/dL) 3.52 ± 0.54 3.53 ± 0.56 3.51 ± 0.51 0.804

Calcium-phosphorous product (mg2/dL2) 32.16 ± 5.28 32.32 ± 5.55 31.89 ± 4.82 0.678
Intact parathyroid hormone (pg/mL) 52.87 ± 26.81 52.73 ± 29.41 53.10 ± 21.70 0.944

Insulin (uIU/mL) 11.90 (7.18–21.11) 11.06 (6.69–19.85) 13.02 (8.51–23.12) 0.434
HOMA-IR 3.67 (2.11–7.27) 3.47 (1.81–7.06) 4.00 (2.73–7.33) 0.250

Female (%) 28 (24.3) 20 (27.0) 8 (19.5) 0.368
Diabetes (%) 56 (48.7) 27 (36.5) 29 (70.7) < 0.001*

Hypertension (%) 92 (80.0) 56 (75.7) 36 (87.8) 0.119
Metabolic syndrome 70 (60.9) 40 (54.1) 30 (73.2) 0.044*

ACE inhibitor use 36 (31.3) 22 (29.7) 14 (34.1) 0.625
ARB use 46 (40.0) 28 (37.8) 18 (43.9) 0.525

β-blocker use 68 (59.1) 42 (56.8) 26 (63.4) 0.487
CCB use 50 (43.5) 28 (37.8) 22 (57.3) 0.101

Statin use 76 (66.1) 52 (70.3) 24 (58.5) 0.203
Fibrate use 19 (16.5) 10 (13.5) 9 (22.0) 0.243

Table 1 Clinical variables of the 115 coronary artery disease patients with or without aortic arterial stiffness

Values for continuous variables given as means ± standard deviation and compared by Student’s t-test; variables not normally distributed given as medians and 
interquartile range and compared by Mann-Whitney U test; values are presented as number (%), and analysis was performed using the chi-square test.
*P < 0.05 was considered statistically significant.



Variables No metabolic syndrome (n = 45) Metabolic syndrome (n = 70)

Low AS
group (n = 34)

High AS
group (n = 11)

Low AS
group (n = 40)

High AS group
(n = 30)

P value

Age (years) 64.82 ± 8.63 71.45 ± 5.96 62.15 ± 8.45 68.97 ± 9.03 0.001*

Height (cm) 161.85 ± 6.23 161.09 ± 5.91 161.25 ± 8.35 160.47 ± 10.26 0.927

Body weight (kg) 65.03 ± 10.11 65.09 ± 6.25 69.43 ± 12.55 71.72 ± 13.37 0.098

Waist circumference (cm) 88.50 ± 8.52 87.001 ± 8.33 94.05 ± 9.47 99.20 ± 8.23 < 0.001*

Body mass index (kg/m2) 24.77 ± 3.15 25.15 ± 2.81 26.54 ± 3.33 27.72 ± 3.55 0.004*

cfPWV (m/s) 7.70 ± 1.30 11.83 ± 1.02 8.46 ± 1.75 12.15 ± 2.37 < 0.001*

Systolic blood pressure (mmHg) 123.15 ± 12.02 130.73 ± 17.96 131.60 ± 17.13 132.04 ± 18.14 < 0.001*

Diastolic blood pressure (mmHg) 70.15 ± 9.47 72.45 ± 7.12 73.10 ± 10.93 74.57 ± 11.14 0.376

Total cholesterol (mg/dL) 170.26 ± 32.81 161.45 ± 38.87 164.83 ± 38.51 163.13 ± 33.00 0.825

Triglycerides (mg/dL) 103.50 (84.00–130.25) 95.00 (67.00–127.00) 157.50 (101.75–233.00) 138.50(91.75–163.00) 0.002*

HDL-C (mg/dL) 51.79 ± 12.27 46.27 ± 15.16 41.83 ± 9.27 40.77 ± 10.41 < 0.001*

LDL-C (mg/dL) 98.18 ± 25.61 94.36 ± 31.92 94.30 ± 25.23 95.73 ± 28.32 0.935

Fasting glucose (mg/dL) 101.00 (95.00–117.25) 93.00 (89.00–125.00) 118.50 (101.25–133.75) 132.50 (107.25–184.00) 0.001*

Blood urea nitrogen (mg/dL) 15.00 (12.00–17.00) 13.00 (12.00–19.00) 16.00 (13.00–19.75) 19.00 (14.00–23.25) 0.022*

Creatinine (mg/dL) 1.00 (0.90–1.20) 1.00 (0.80–1.20) 1.05 (0.90–1.30) 1.25 (0.98–1.55) 0.058

Glomerular filtration rate (mL/min) 75.06 ± 13.67 72.16 ± 14.72 69.99 ± 19.829 58.62 ± 22.56 0.005*

Total calcium (mg/dL) 9.00 ± 0.33 9.01 ± 0.33 9.26 ± 0.35 9.13 ± 0.35 0.012*

Phosphorus (mg/dL) 3.43 ± 0.53 3.16 ± 0.39 3.62 ± 0.58 3.63 ± 0.49 0.034*

Ca X IP product(mg2/dL2) 30.92 ± 5.03 28.49 ± 4.31 33.50 ± 5.75 33.13 ± 4.43 0.011*

iPTH (pg/mL) 54.47 ± 25.86 55.50 ± 21.96 51.26 ± 32.37 52.22 ± 21.91 0.944

Insulin (uIU/mL) 9.33 (4.80–16.14) 11.11 (6.55–17.79) 14.63 (9.57–26.33) 14.50 (9.18–25.59) 0.026*

HOMA-IR 2.23 (1.31–4.80) 2.86 (1.36–5.84) 4.29 (2.92–8.19) 4.75 (2.91–8.55) 0.003*

Table 2 Clinical variables with aortic arterial stiffness in the coronary artery disease patients with or without metabolic syndrome

Values for continuous variables given as means ± standard deviation and are test by one-way analysis of variance; variables not normally distributed given as 
medians and interquartile range and are test by Kruskal-Wallis analysis.
AS, arterial stiffness; cfPWV, carotid-femoral pulse wave velocity; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; Ca X 
IP product, Calcium-phosphorous product; iPTH, intact parathyroid hormone; HOMA-IR, homeostasis model assessment of insulin resistance.
*P < 0.05 was considered statistically significant.
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Background: The adipocyte-fatty-acid-binding protein (A-FABP) has been implicated in arterial stiffness 
and metabolic syndrome (MetS). We aimed to determine the relationship among serum A-FABP 
concentration, MetS, and arterial stiffness in a hypertensive population.
Methods: Fasting blood samples were obtained from 110 hypertensive patients. Serum A-FABP 
concentrations were determined by enzyme immunoassay kit. High arterial stiffness was defined as 
carotid-femoral pulse wave velocity (cfPWV) values >10 m/s.
Results: Patients with MetS and high arterial stiffness accounted for 67.3% and 42.7%. Hypertensive 
patients with MetS had higher serum A-FABP (P = 0.006), triglyceride (P < 0.001), glucose (P = 0.001), 
calcium (P = 0.016), insulin (P = 0.001), body weight (P < 0.001), waist circumference (P < 0.001), BMI (P < 
0.001), cfPWV (P = 0.030), SBP (P = 0.029), HOMA-IR (P < 0.001), and higher percentages of type 2 DM (P 
= 0.010) than those in the non-MetS group. Hypertensive patients with high arterial stiffness had higher 
serum A-FABP (P < 0.001), creatinine (P = 0.022), iPTH (P = 0.003), advanced age (P = 0.016), waist 
circumference (P = 0.023), BMI (P = 0.011), cfPWV (P < 0.001), insulin (P = 0.021) and HOMA-IR (P = 0.017) 
and lower HDL-C (P = 0.017), eGFR (P = 0.007) than those in the low arterial stiffness group. Multivariable 
stepwise linear regression analysis of the significant variables of arterial stiffness revealed that 
logarithmically transformed A-FABP (log-A-FABP, β = 0.278, P = 0.002) was positively correlated arterial 
stiffness in hypertensive patients. Subgroup analysis revealed that log-A-FABP (β = 0.327, P = 0.003), age 
(β = 0229, P = 0.032), and triglyceride (β = 0.307, P = 0.004) were significantly positively correlated with 
arterial stiffness in hypertensive patients with MetS.



Variables All participants
(N = 110)

No metabolic syndrome (N 
= 36)

Metabolic syndrome
(N = 74)

P value

Age (years) 64.78 ± 9.93 67.50 ± 9.75 63.46 ± 9.81 0.045*
Height (cm) 161.70 ± 8.37 161.97 ± 7.71 161.57 ± 8.72 0.813

Body weight (kg) 69.85 ± 12.30 63.36 ± 10.35 73.01 ± 11.99 <0.001*
Waist circumference (cm) 92.97 ± 10.14 85.03 ± 8.48 96.84 ± 8.53 <0.001*
Body mass index (kg/m2) 26.62 ± 3.57 24.08 ± 3.02 27.85 ± 3.16 <0.001*

Carotid-femoral PWV (m/s) 9.76 ± 2.46 9.04 ± 2.78 10.12 ± 2.21 0.030*
Systolic blood pressure (mmHg) 134.73 ± 1.67 129.47 ± 12.15 137.28 ± 19.38 0.029*
Diastolic blood pressure (mmHg) 73.75 ± 10.67 72.22 ± 9.81 74.50 ± 11.05 0.295

Total cholesterol (mg/dl) 171.85 ± 36. 177.25 ± 37.72 169.22 ± 36.45 0.286
Triglycerides (mg/dl) 122.00 (91.75–168.25) 104.00 (70.75–122.50) 149.00 (101.75–199.50) <0.001*

HDL-C (mg/dl) 45.6 ± 13.46 50.08 ± 14.25 42.03 ± 11.39 0.002*
LDL-C (mg/dl) 100.85 ± 27.79 105.16 ± 31.71 100.56 ± 31.58 0.480

Fasting glucose (mg/dl) 110.50 (97.75–149.50) 98.00 (90.25–117.25) 121.50 (103.75–159.50) 0.001*
Blood urea nitrogen (mg/dl) 17.15 ± 5.88 15.89 ± 3.97 17.76 ± 6.55 0.119

Creatinine (mg/dl) 1.13 ± 0.35 1.07 ± 0.27 1.15 ± 0.38 0.228
eGFR (ml/min) 68.44 ± 20.63 72.16 ± 19.31 66.63 ± 21.13 0.188

Total calcium (mg/dl) 9.14 ± 0.37 9.02 ± 0.36 9.20 ± 0.36 0.016*
Phosphorus (mg/dl) 3.53 ± 0.51 3.42 ± 0.41 3.58 ± 0.54 0.113

Intact parathyroid hormone (pg/ml) 44.45 (32.78–60.58) 44.55 (32.53–57.48) 44.15 (32.93–65.15) 0.743
Insulin (uIU/ml) 11.41 (7.60–19.99) 9.41 (4.98–12.12) 13.01 (9.19–22.72) 0.001*

HOMA-IR 3.48 (2.24–6.57) 2.29 (1.23–3.48) 4.44 (2.92–7.20) <0.001*
A-FABP (ng/ml) 18.20 (12.46–31.08) 13.80 (9.47–20.14) 20.77 (13.73–34.85) 0.006*

Female (n, %) 34 (30.9) 8 (22.2) 26 (35.1) 0.169
Diabetes (n, %) 56 (50.9) 12 (33.3) 44 (59.5) 0.010*

High arterial stiffness (n, %) 47 (42.7) 10 (27.8) 37 (50.0) 0.027*

Table 1 Clinical variables of the 110 hypertensive patients with or without metabolic syndrome.

Values for continuous variables given as means ± standard deviation and compared by Student’s t-test; variables not normally distributed given as medians 

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

PWV, pulse wave velocity; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; eGFR, estimated glomerular filtration 

rate; HOMA-IR, homeostasis model assessment of insulin resistance; A-FABP, adipocyte fatty acid binding protein.

*P < 0.05 was considered statistically significant.



Variables Low arterial stiffness group (N = 63) High arterial stiffness group (N = 47) P value

Age (years) 62.83 ± 9.98 67.40 ± 9.33 0.016*
Height (cm) 162.48 ± 8.17 160.66 ± 8.61 0.262

Body weight (kg) 68.71 ± 12.98 71.37 ± 11.29 0.264
Waist circumference (cm) 91.08 ± 9.80 95.51 ± 10.14 0.023*
Body mass index (kg/m2) 25.88 ± 3.51 27.61 ± 3.45 0.011*

Carotid-femoral PWV (m/s) 8.21 ± 1.23 11.85 ± 2.12 <0.001*
Systolic blood pressure (mmHg) 133.05 ± 15.94 136.98 ± 19.72 0.250

Diastolic blood pressure (mmHg) 74.30 ± 10.48 73.02 ± 10.97 0.536
Total cholesterol (mg/dl) 166.90 ± 36.83 178.47 ± 36.30 0.104

Triglycerides (mg/dl) 114.00 (89.00–162.00) 130.00 (95.00–178.00) 0.570
HDL-C (mg/dl) 48.25 ± 14.79 42.09 ± 10.59 0.017*
LDL-C (mg/dl) 105.22 ± 26.46 95.00 ± 28.72 0.056

Fasting glucose (mg/dl) 106.00 (97.00–134.00) 116.00 (99.00–169.00) 0.239
Blood urea nitrogen (mg/dl) 5.00 18.40 ± 6.74 0.052

Creatinine (mg/dl) 1.06 ± 0.29 1.21 ± 0.40 0.022*
eGFR (ml/min) 72.96 ± 18.76 62.39 ± 21.66 0.007*

Total calcium (mg/dl) 9.14 ± 0.37 9.14 ± 0.37 0.987
Phosphorus (mg/dl) 3.51 ± 0.52 3.55 ± 0.49 0.688

Intact parathyroid hormone (pg/ml) 39.70 (30.80–54.20) 53.30 (39.30–78.90) 0.003*
Insulin (uIU/ml) 10.34 (6.54–16.97) 14.22 (9.22–26.00) 0.021*

HOMA-IR 2.99 (1.86–5.53) 4.52 (2.86–8.30) 0.017*
A-FABP (ng/ml) 13.82 (9.60–20.85) 25.70 (15.10–38.00) <0.001*

Female (n, %) 20 (31.7) 14 (29.8) 0.826
Diabetes (n, %) 31 (49.2) 25 (53.2) 0.679

Table 2 Clinical variables of the 110 hypertensive patients with or without arterial stiffness.

Values for continuous variables given as means ± standard deviation and compared by Student’s t-test; variables not normally distributed given as medians and 

interquartile range and compared by Mann–Whitney U test.

PWV, pulse wave velocity; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; eGFR, estimated glomerular filtration 

rate; iPTH, intact parathyroid hormone, HOMA-IR, homeostasis model assessment of insulin resistance; A-FABP, adipocyte fatty acid binding protein.

*P < 0.05 was considered statistically significant.



Variables No metabolic syndrome (N = 36) Metabolic syndrome (N = 74)

Low AS
group (N = 26)

High AS
group (N = 10)

P value Low AS
group (N = 37)

High AS 
group (N = 37)

P value

Age (years) 65.42 ± 10.10 72.90 ± 6.42 0.037* 67.00 ± 9.62 65.92 ± 9.50 0.030*

Height (cm) 162.23 ± 7.35 161.30 ± 8.98 0.751 162.65 ± 8.80 160.49 ± 8.62 0.289

Body weight (kg) 63.15 ± 11.38 63.90 ± 7.49 0.850 72.62 ± 12.73 73.39 ± 11.36 0.784

Waist circumference (cm) 84.88 ± 8.67 85.40 ± 8.40 0.873 95.43 ± 8.11 98.24 ± 8.81 0.158

Body mass index (kg/m2) 23.87 ± 3.01 24.64 ± 3.13 0.498 27.29 ± 3.15 28.42 ± 3.11 0.126

Carotid-femoral PWV (m/s) 7.65 ± 1.51 12.65 ± 1.93 < 0.001* 8.60 ± 0.79 11.64 ± 2.14 <0.001*

Systolic blood pressure (mmHg) 128.73 ± 11.64 131.40 ± 13.85 0.562 136.08 ± 17.90 138.49 ± 20.93 0.597

Diastolic blood pressure (mmHg) 73.19 ± 10.08 69.70 ± 9.04 0.346 75.08 ± 10.83 73.92 ± 11.38 0.654

Total cholesterol (mg/dl) 180.27 ± 36.78 169.40 ± 40.99 0.447 157.51 ± 34.31 180.92 ± 35.14 0.005*

Triglycerides (mg/dl) 104.00 (72.25–115.00) 10.4.50 (64.00–128.50) 0.821 148.00 (100.50–280.00) 150.00 (101.50–182.50) 0.449

HDL-C (mg/dl) 55.62 ± 16.71 44.70 ± 8.49 0.058 43.08 ± 10.77 41.38 ± 11.09 0.505

LDL-C (mg/dl) 106.96 ± 28.90 102.80 ± 29.77 0.703 104.00 ± 24.93 92.89 ± 28.48 0.078

Fasting glucose (mg/dl) 98.00 (92.50–121.25) 95.50 (89.00–106.00) 0.433 121.00 (101.50–152.00) 125.00 (105.50–184.50) 0.297

Blood urea nitrogen (mg/dl) 15.27 ± 3.41 17.50 ± 4.99 0.133 16.86 ± 5.82 18.65 ± 7.18 0.244

Creatinine (mg/dl) 1.01 ± 0.23 1.22 ± 0.33 0.035* 1.10 ± 0.32 1.21 ± 0.43 0.190

eGFR (ml/min) 76.79 ± 17.58 60.13 ± 19.21 0.018* 70.26 ± 19.32 63.00 ± 22.48 0.140

Total calcium (mg/dl) 9.07 ± 0.36 8.90 ± 0.35 0.213 9.20 ± 0.38 9.21 ± 0.35 0.889

Phosphorus (mg/dl) 3.50 ± 0.41 3.20 ± 0.36 0.050 3.52 ± 0.59 3.64 ± 0.48 0.313

iPTH (pg/ml) 49.20 (32.78–64.83) 50.35 (36.13–74.60) 0.001* 40.40 (29.55–59.70) 51.90 (36.80–70.75) 0.147

Insulin (uIU/ml) 9.68 (5.64–19.54) 10.11 (6.26–13.67) 0.053 11.82 (8.94–21.18) 15.46 (9.41–26.41) 0.427

HOMA-IR 2.56 (1.59–5.01) 2.34 (1.41–3.80) 0.286 3.67 (2.77–6.82) 4.90 (3.30–8.37) 0.208

A-FABP (ng/ml) 13.29 (8.98–17.75) 15.65 (12.75–38.55) 0.126 17.20 (10.15–24.07) 27.90 (18.25–38.12) <0.001*

Table 3 Subgroup analysis of arterial stiffness in the hypertensive patients with or without metabolic syndrome.

Values for continuous variables given as means ± standard deviation and compared by Student’s t-test; variables not normally distributed given as medians and interquartile range and compared by Mann–
Whitney U test.
AS, arterial stiffness; PWV, pulse wave velocity;; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; eGFR, estimated glomerular filtration rate; iPTH, intact parathyroid 
hormone; HOMA-IR, homeostasis model assessment of insulin resistance; A-FABP, adipocyte fatty acid binding protein.
*P < 0.05 was considered statistically significant.



Variables Hypertensive patients
(N = 110)

Hypertension without MS
(N = 36)

Hypertension with MS
(N = 74)

Beta Adjusted R2

change
P value Beta Adjusted R2

change
P value Beta Adjusted R2

change
P value

Log- A-FABP (ng/ml) 0.278 0.163 0.002* - - - 0.327 0.168 0.003*

Age (years) 0.271 0.024 0.003* - - - 0.229 0.039 0.032*

Waist circumference (cm) - - - - - - - - -

Body mass index (kg/m2) 0.202 0.024 0.031* - - - - - -

Total cholesterol (mg/dl) 0.189 0.028 0.023* - - - 0.307 0.058 0.004*

HDL-C (mg/dl) −0.243 0.036 0.006* −0.313 0.079 0.038* - - -

BUN (mg/dl) - - - - - - - - -

Creatinine (mg/dl) - - - - - - - - -

eGFR (ml/min) - - - - - - - - -

Log-iPTH (pg/ml) 0.216 0.050 0.009* 0.452 0.185 0.004* - - -

Log-Insulin (uIU/ml) - - - - - - - - -

Log-HOMA-IR - - - - - - - - -

Table 4 Multivariable stepwise linear regression analysis to determine factors correlated with arterial stiffness.

Data on A-FABP, iPTH, insulin, HOMA-IR, and adiponectin levels showed a skewed distribution and were log-transformed before 
analysis.
Multivariable stepwise linear regression analysis of log-A-FABP, age, waist circumference, body mass index, total cholesterol, HDL-C, 
BUN, creatinine, GFR, log-iPTH, log-insulin, and log-HOMA-IR.
A-FABP, adipocyte fatty acid binding protein; HDL-C, high-density lipoprotein cholesterol; BUN, blood urea nitrogen; eGFR, 
estimated glomerular filtration rate; iPTH, intact parathyroid hormone; HOMA-IR, homeostasis model assessment of insulin 
resistance.
*P < 0.05 was considered statistically significant.
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Hydrogen sulfide (H2S) can be normally produced in mammals by three

enzymatic pathways: cystathionine β-synthase (CBS) and cystathionine γ-lyase

(CSE), and the 3-mercapto-pyruvate sulfurtransferase (3-MPST). The H2S-

catalyzing enzymes are differentially expressed in various tissues and affect the

functions of these systems through the production of H2S. Especially, H2S is closely

related to the pathogenesis of various cardiovascular diseases such as hypertension,

atherosclerosis, pulmonary hypertension, and myocardial injury and the severity of

these diseases correlates with plasma H2S levels.

The aim of the study includes:

(1) to elucidate the role of NaHS on ANP secretion;

(2) to unravel possible underlying signaling mechanisms using isolated beating

atria from normal and hypertrophied rats.

INTRODUCTION



❖Male Sprague-Dawley rats (230~260g) 

❖ Isoproterenol-treated rats   

❖ Preparation of perfused beating rat atria

❖ Radioimmunoassay of ANP concentrations

❖ ECF translocation by [3H]-inulin clearance

❖ Pulse pressure via a pressure transducer

❖Western blot analysis

MATERIALS & METHODS



Fig 1. Effects of NaHS on atrial contractility and 
ANP secretion. * vs vehicle group, p < 0.05, ** p 

< 0.01. 

Fig 2. Effects of Na2S on 

atrial contractility and ANP 

secretion. * vs vehicle 

group, p < 0.05, ** p 

< 0.01. 

RESULTS

Fig  3A. Effects of GYY4137 and 

sodium thiosulfate (Na2S2O3) on 

atrial contractility and ANP 

secretion. B. The amount of  H2S 

generation from different H2S 

donors. * vs vehicle group, p 

< 0.05, ** p < 0.01.   



Fig  4. Modification of the secretagogue effect of 

NaHS on high stretch-induced ANP secretion. * vs 

vehicle group, p < 0.05, ** p < 0.01; ns, not 

significant. 

Fig 5. Effects of NaHS and DL–propargyl-glycine (PAG)

on ANP secretion in isoproterenol (ISP) - treated rat

atria. * vs vehicle group, p < 0.05, ** p < 0.01; # vs

sham group, p < 0.05, ## p < 0.01.

RESULTS



Lamei Yu

Chonbuk National University, Korea

Email: ylmlnx@126.com

(1) NaHS stimulates ANP secretion 

through NO-cGMP pathway and KATP

channel. 

(2) The modification of ANP secretion 

by NaHS and H2S synthesis enzyme 

inhibitor suggests the possible role of 

endogenous H2S in the pathogenesis of 

cardiac hypertrophy. 

CONCLUSIONS

Fig 6. Western blot of NOS protein and H2S 

producing enzymes in sham and ISP- treated 

rat ventricles. ** vs sham group, p < 0.01.
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Objectives of Win-Ren study
➢ The aim of the study was to evaluate and describe renal function in Greek 

patients with at least one cardio-metabolic risk factor at the time of the 
study: hypertension, or/and diabetes mellitus type II (DMII), or/and 
dyslipidemia.

➢ These factors contribute to an increased risk of reduced renal function and 
chronic kidney disease (CKD). 

Common risk factors for 
cardiovascular risk and CKD

 Hypertension 

 Diabetes mellitus type II  

 Dyslipidemia 



Study Design and Results (1)

➢ Multicenter, cross-sectional, observational study, that was conducted in 388 
sites in Greece. Ethics committees approval by 4 coordinating hospital centers. 

➢ Duration 4 years (between 2013 and 2016). 

➢ 6.494 patients were recruited [3.762 (58%) males, 2.726 (42% females, mean 
age 63.51±10.6 years] 

(Glomerular Filtration Rate (GFR, in mL/min/1.73 m2)  data were obtained in             

6.192 patients). 



➢ 6.192 patients with at least one cardio-metabolic risk factor were stratified 
according to their GFR in 5 stages: 

➢ Other cardiovascular risk factors that were assessed in the study population were: 
smoking habit, dietary fat intake, frequency  of exercise, alcohol consumption, 

abdominal obesity and family history of premature coronary heart disease. 

Study Design and Results (2)

GFR 
(mL/min/1.73m2)

Classification 
by GFR 
(Stage)

Number of 
patients (%)

≥90 1 1247 (20,14%)

60–89 2 2925 (47,24%)

30–59 3 1888 (30,49%)

15–29 4 120 (1,94%)

<15 5 12 (0,19%)



Distribution of patients according GFR 
per cardio-metabolic risk factor 

Results 



Conclusions
➢ The majority of patients had stage 2 CKD (47,24%). 

➢ 80,2% of patients had hypertension and 80,4% of them were diagnosed 
dyslipidemia and 55,6% with DMII.

➢ A very worrying finding of the study was the very high body mass index 
(mean BMI 30,22±18,77).

➢ Among other cardiovascular risk factors  that were assessed dietary fat 
intake was present in 51,5% of the patients, followed by abdominal 
obesity in 50,3% and smoking 47,9% of the patients. 

The results of this study can contribute in 
drawing more attention to preventive 

measures to tackle cardio-metabolic risk factors 
and promote healthier communities.Win Medica S.A. sponsored study
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Medication Adherence Improvement By Using 

Administration Timing Simplification 

Protocol (ATSP) in Cardiovascular Disease Patients

Sun Hoi Jung1, Ok Sang Lee1, Chan Soon Park2, Hae Young Lee2

1Department of Pharmacy, Seoul National University Hospital, Seoul, Republic of Korea

2 Department of Internal Medicine, Seoul National University Hospital, Seoul, Republic of Korea



Background: In chronic diseases, keeping adherence to medication is very 

difficult. The objective of this study was to evaluate the impact of 

administration timing simplification protocol (ATSP) on medication 

adherence and clinical parameters of cardiovascular diseases. 

Methods: 

 210 out-patients with cardiovascular disease, who were taking two or 

more pills of any type of medication per day for more than one year, were 

enrolled and randomized. 

 The intervention group followed the simplified administration schedule of 

ATSP with two main strategies: 1) moving medication from ‘pc’ (30 

minute after meal) to ‘stat. pc’ (immediately after meal); 2) moving 

medication time from ‘at evening’ to ‘at morning’. 

 In contrast, the control group maintained the same medication schedule. 

Both patient groups were equally educated about the names and effects 

of the medication. 



❖ Study Population: 210 out-patients ≥ 18 years old with cardiovascular diseases such as 

hypertension, hyperlipidemia, diabetes mellitus and other comorbidities including angina, 

myocardial infarction, and heart failure, who were taking  2 pills of any type of medication per day 

for more than one year, were enrolled.

❖ ATSP main strategies

1) move medication from “pc” (30 

minute after meal) to “stat. pc” 

(immediately after meal)

2) move from “at evening” to “at 

morning.”



Baseline characteristics Administration frequency in two groups



Medication adherence at baseline and follow up Changes in key clinical parameters 



Summary of results: 

 The intervention group had more pills than the control group with marginal 

statistical significance (5.1 ± 2.3 vs 4.6 ± 1.8, p = 0.05). 

 The total frequency of administration was significantly higher in the intervention 

group than that of the control group (2.9 ± 1.0 vs 2.6 ± 0.9, p = 0.03) at the 

baseline. 

 In the intervention group, the frequency was significantly decreased to 1.5 ± 0.6 

times per day after following ATSP application (p < 0.01). 

 In both patient groups, knowledge about the medication was significantly 

improved by education. However, medication adherence was only improved in the 

intervention group. 

 Interestingly, total cholesterol was significantly decreased in the intervention 

group (p < 0.01). 

 The decrease in serum cholesterol concentration was significantly correlated with 

the improvement in medication adherence evaluated with MMAS-8 items (r = 

0.507, p < 0.01). 

Conclusion: ATSP was shown to be an effective strategy to improve medication 

adherence in chronic cardiovascular disease patients. 
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Aim

• the aim of this study was to explore 
associations of different types of sedentary 
behavior with blood pressure and waist 
circumference in 15-year old adolescents



Methods
This investigation is a part of the CRO-PALS study which is an observational longitudinal study 

conducted in a representative sample of urban youth in Zagreb (Croatia)

Participants
CRO-PALS involves 903 adolescents and for the purpose of this study data from 836 participants (mean 
age [SD]=15.6[0.3] years) 

Measurements
➢ Average amount of sedentary behaviours (SB) on school days and weekends was collected using the 

SHAPES questionnaire
➢ blood pressure (BP) & waist circumference (WC) were measured using standard procedures.

➢ SB were subdivided into screen time (ST), doing homework and studying and other SB (e.g. reading, 
playing instruments, listening to music) 

➢ Time spent in all SB was summed to get total sedentary time. 

Statistical procedures
 Associations of various types of SB with BP and WC were analyzed with multiple linear regression 

adjusting for school type, maturation, height and socio-economic status and.
 All analysis were stratified by sex 



Results

Neither total SB, nor any type of SB 
was significantly related to blood 
pressure or waist circumference in 
either sex.

Borderline significant associations 
were noted for: 

a) screen time and systolic blood 
pressure in girls (p=0.06) and 

b) homework and diastolic BP in 
boys (p=0.08) and homework 
and waist circumference in both 
sexes (p=0.05 and p=0.09 for 
boys and girls, respectively). 

SB Girls BPsys BPdias WC 

ST -0.006(0.003) stand -0.1 

p=0.06 

-0.001(0.003) stand -0.03 

p=0.63 

-0.001(0.002) stand -0.03 

p=0.54 

Homework/studyng 0.008(0.008) stand 0.05 

p=0.34 

-0.005(0.006) stand -0.05 

p=0.41 
0.008(0.005) stand 0.09 

p=0.09 

other -0.005(0.008) stand -0.03 

p=0.53 

0.004(0.007) stand 0.03 

p=0.58 

0.007(0.005) stand 0.08 

p=0.15 

total -0.003(0.002) stand -0.07 

p=0.17 

-0.001(0.002) stand -0.02 

p=0.64 

0.001(0.002) stand 0.03 

p=0.49 

 

SB Boys BPsys BPdias WC 

ST -0.000(0.003) stand -0.005 

p=0.91 

-0.002(0.003) stand -0.03 

p=0.52 

-0.003(0.002) stand -0.07 

p=0.14 

Homework/studyng 0.002(0.008) stand 0.01 

p=0.82 
-0.01(0.007) stand -0.09 

p=0.08 

0.011(0.006) stand 0.09 

p=0.05 

other -0.014(0.01) stand -0.07 

p=0.17 

0.001(0.008) stand 0.004 

p=0.94 

0.002(0.007) stand 0.02 

p=0.73 

Total  -0.001(0.003) stand -0.02 

p=0.69 

-0.002(0.002) stand -0.06 

p=0.27 

-0.001(0.002) stand -0.03 

p=0.58 

 



•Nevertheless, the effect sizes were not 
clinically meaningful

–2 1/2 hours of screen time/day were associated 
with 1mmHg higher systolic BP and 

–100 min/day of studying were accompanied by 
1mmHg higher diastolic BP

–Similarly, a 1cm increase in WC was related to 120 
and 100 min/day of studying in girls and boys, 

respectively
Conclusion
This study did not show any significant associations between total and different types 

of sedentary behavior with blood pressure and waist circumference in 15-year olds. 



Contact
marjeta.misigoj-durakovic@kif.hr

This study was funded by the Croatian Science Foundation under the number 9926 
(Internet page: http://www.hrzz.hr/default.aspx?id=78&pid=9926&rok=2016-06).
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Hypertensive Crisis: Diagnosis and Complication in a Tertiary 
Centre

Lin Lin Myat1, Yong Wee1
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Objective:
• Hypertension is a major risk factor for cardiovascular disease (CVD) and 

hypertensive crisis (HC) is a common clinical problem. Properly diagnosing 
hypertensive emergency differentiating it from hypertensive urgency or severe 
uncontrolled hypertension is essential to appropriate triage, initial treatment and 
further CVD risk management.

Methods:
• We conducted a retrospective review of HC admissions between September 2015 

and August 2017 at The Prince Charles Hospital. Data collection was done 
through the integrated electronic medical records, chart notes, web software for 
echocardiogram and radiology.



Results:
• 177 patients were admitted with HC. Female to male ratio was 2:1. End-organ 

damage was suspected in 52.6% (n=93, mean age 68) of this cohort and 20% 
(n=36) of them had treated resistant hypertension. Majority of them (77.7%, 
n=28) were female of mean age 75. 



Results (continued):

• Hypertensive emergency was diagnosed in 22.5% (n=21). Among them, 7 had 
neurologic emergency namely cerebral infarction (n=1, 4.7%), encephalopathy 
(n=1, 4.7%) and transient neurologic symptoms (n=5, 23.8%). Half of the patients 
with headache syndrome (n=37) did not meet the criteria for hypertensive urgency.

• There were 14 patients with cardiac emergency. Among those with negative cardiac 
biomarker and no established CVD (not in urgency), 82.3% (n=28 out of 34) had 
features of left ventricular hypertrophy on electrocardiogram and (or) 
echocardiography. All patients with cardiac symptoms underwent coronary disease 
evaluation, complete risk profile assessment.

• Secondary causes of hypertension were sought in 12.4% (n=22) and only two had 
the cause identified; one had confirmed primary hyperaldosteronism, and the 
other had a hypercatecholamine state investigated.



Results (continued):



Conclusion:
• Hypertensive crisis with urgency was more common in older female mainly with 

neurological or cardiovascular symptoms. The standard of complete CVD risk 
assessment and appropriate prevention therapy was higher in patients 
presented with cardiac symptoms. Investigations for secondary causes were 
initiated only in a small group of patients with two underlying causes found.

Contact details: Dr Lin Lin Myat, linlinmyat@gmail.com



18. Bumjo Oh



Relationship between Noise Annoyance and 
Metabolic Syndrome: A Population-Based 

Cross-Sectional Study in Korea

Bumjo Oh
Department of Family Medicine

SMG-SNU Boramae Medical center
Seoul, Republic of Korea

117



Background
• Noise, or undesirable sound, is one of the most 

common environmental stressors, and it can cause 
various health effects. 

• Beyond the auditory consequences of occupational 
noise exposure, extra-auditory effects such as 
metabolic syndrome risks have also been found. 

• The aim of the study was to investigate the association 
between occupational noise annoyance and 
cardiovascular risk, especially metabolic syndrome 
components.
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Methods
• A total of 10,007 participants were included in the 

current analysis, using data from the fourth Korean 
National Health and Nutrition Examination Survey 
(KNHANES). 

• Self-report questionnaires were used to assess noise 
annoyance levels, and metabolic syndrome was 
assessed by the results of a physical exam and blood 
tests.

• Odds ratios (ORs) and 95% confidence intervals (95% CI) 
for metabolic syndrome were calculated using multiple 
logistic regression models.
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Total N= 24,871 Assessed for eligibility
KNHANES IV-1 (2007, N=4,594)
KNHANES IV-2 (2008, N=9,744)

KNHANES IV-3 (2009, N=10,533) 

Age ≥20years
N=18,210

Exclude those with Age <20 years
(N=6,661)

Exclude those with no data of 
metabolic syndrome components

(N=2,393)

Exclude those with no data of 
occupational noise annoyance

(N=5,810)
N=10,007

were included in the analysis

None 
N=6,687

Occupational noise annoyance
N=3,320



Results
• Metabolic syndrome components increased with 

the degree of overall noise annoyance. 

• Compared to no annoyance, especially, the odds 
ratio of women increased with increasing 
metabolic components. 

• When four of five metabolic components were 
satisfied, the odds ratio was 1.56(95% CI 1.05 to 
2.37), and when the five were satisfied, the odds 
ratio was 2.24(95% CI 1.19 to 4.21).

122



Conclusions
• Strong noise annoyance was associated with about 

two-fold higher prevalence of metabolic syndrome risk 
in the general female population.

• While we could not relate annoyance to cardiovascular 
risk, at least for adult women, it was concluded that 
exposure of harmful noise contributed to the 
prevalence of metabolic syndrome. 

• Prospective follow-up data will address the issue of 
causal relationships between annoyance and metabolic 
syndrome.
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Men Women

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

MS<3 1 1 1 1 1 1

MS≥3 1.05(0.91-1.21) 1.06(0.92-1.22) 1.10(0.95-1.28) 1.35(1.12-1.63) 1.30(1.07-1.57) 1.38(1.14-1.68)

MS0 1 1 1 1 1 1

MS1 1.07(0.89-1.28) 1.07(0.89-1.30) 1.08(0.88-1.32) 0.86(0.70-1.05) 0.85(0.69-1.04) 0.89(0.72-1.10)

MS2 1.08(0.90-1.28) 1.12(0.93-1.34) 1.13(0.93-1.37) 0.98(0.76-1.26) 0.94(0.73-1.22) 0.98(0.75-1.28)

MS3 1.05(0.85-1.29) 1.03(0.83-1.28) 1.09(0.87-1.37) 1.05(0.79-1.39) 0.98(0.73-1.32) 1.11(0.81-1.53)

MS4 1.15(0.89-1.49) 1.20(0.92-1.56) 1.21(0.90-1.63) 1.44(1.00-2.07) 1.41(0.96-2.07) 1.56(1.05-2.37)

MS5 1.20(0.77-1.89) 1.23(0.75-2.02) 1.34(0.77-2.33) 2.21(1.22-4.00) 2.32(1.25-4.29) 2.24(1.19-4.21)

Odds ratio of metabolic syndrome according to occupational noise annoyance 

Model 1: adjustment with age
Model 2: adjustment with age, sleep duration, education, occupation, house income
Model 3: adjustment with age, sleep duration, education, occupation, house income, smoking, alcohol drinking, physical exercise
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Type of Dyslipidemia Differently Affects 
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Vázquez2, Jesús Vargas-Barrón2, Maite Vallejo2.

1 National Council of Science and Technology (CONACYT), Mexico City, Mexico.
2 National Institute of Cardiology Ignacio Chávez, Mexico City, Mexico.



o Raised blood pressure  increased risk of
mortality from cardiovascular disease.

o Prevalence of raised blood pressure = 40 %
in people >25 years.

o Dyslipidemia  associated with the
presence of pre-hypertension,
hypertension and cardiovascular risk.

oTo evaluate the association between different types of dyslipidemia and high blood 
pressure in residents of Mexico City without cardiovascular disease.



1,993 volunteers 
from the 

Tlalpan2020 
cohort

20-50 years
Without CVD, 

diabetes and/or 
dysthyroidism.

Biochemical:
•Lipid profile
•Glucose
•Uric acid
•Creatinine

Informed 
consent

Blood 
draw

Anthropometric 
measurements

Blood 
pressure

• Normotensive SBP<120 and/or 
DBP<80 mmHg

• High blood pressure SBP > 120 and/or 
DBP<90

Statistical analysis
•ANOVA/Kruskall Wallis to compare between 
dyslipidemia groups.
•Binary logistic regression

•Dependent variable: blood pressure 
status
•Independent variable: type of 
dyslipidemia
•Covariates: waist circumference, age, 
tobacco use, alcohol consumption.

Dyslipidemia if:
•Cholesterol > 52mmol/l
•Triglycerides > 1.7 mmol/l
•HDL-C < 13 mmol/l for
women, or <10.4 mmol/l
for men
•LDL-C >33.8 mmol/l

Types of dislipidemia:
•Isolated
hipercolesterolemia
•Isolated
hypertriglyceridemia
•Isolated
hypoalphaliproteinemia
•Mixed dyslipidemia



Variable

Women (n=1,271) Men (n=722)

Without
dyslipidemi

a (n=422, 
33.2%)

Isolated
hypercholeter
olemia(n=245

, 19.3%)

Isolated
hypertriglycer
idemia (n=24, 

1.9%)

Isolated
hypoalphalip
oproteinemia

(n=245, 
19.3%)

Mixed
dyslipidemia

(n=335,
26.4%)

Without
dyslipidemia
(193, 26.8%)

Isolated
hypercholeter
olemia (114, 

15.8%)

Isolated
hypertriglycer
idemia (n=41, 

5.7%)

Isolated
hypoalphalip
oproteinemia
(n=69, 9.6%)

Mixed
dyslipidemia

(n=304,
42.2%)

Age (years) 37 (27, 44) 42 (37, 47)* 40 (31.5, 46) 33 (26, 42) 42 (36, 47)* 29 (24, 39) 41 (32, 47)* 38 (31,42) 39 (29, 46)* 40 (33, 45)*

Waist
circumference
(cm)

81.0 (75.0, 
89.0)

88.0 (82.0, 
97.0)*

87.0 (83.5, 
94.0)

88.0 (81.0, 
95.0)*

93.0 (86.0, 
100.0)*

86.0 (80.0, 
94.0)

92.0 (85.0, 
100.0)*

95.0 (87.0, 
106.0)*

98.0 (90.0, 
108.0)*

97.0 (92.0, 
104.0)*

Mean PAS (mm 
Hg)

102.3 + 10.7 106.5 + 10.6* 102.3 + 9.8 103.1 + 10.5 108.0 + 11.5* 108.8 + 11.0 110.1 + 10.6 112.0 + 9.1 112.2 +11.5 114.5 + 11.7*

Mean PAD (mm 
Hg)

68.3 + 8.2 71.9 + 8.5* 68.3 + 6.7 69.1 + 8.4 73.3 + 8.4* 72.63 + 8.8 74.7 + 8.1 75.7 + 7.6 75.7 + 9.2 77.4 + 8.4*

Glucose (mmol/l)
5.2 (5.0, 

5.6)
5.5 (5.1, 5.8)* 5.4 (4.9, 5.6) 5.4 (5.0, 5.8)* 5.6 (5.3, 6.1)* 5.5 (5.2, 5.7) 5.5 (5.3, 5.8) 5.6 (5.4, 6.0) 5.5 (5.3, 5.8) 5.7 (5.4, 6.1)*

Alcohol 
consumption (n 
(%) yes)

306 (72.5) 150 (61.2)* 18 (75.0) 160 (65.3) 198 (59.1)* 154 (79.8) 94 (82.5) 31 (75.6) 54 (78.3) 242 (79.6)

Current smokers
(n (%) yes)

75 (17.8) 35 (14.3) 3 (12.5) 38 (15.5) 69 (20.6) 48 (24.9) 22 (19.3) 6 (14.6) 16 (23.2) 90 (29.6)

Table 1. General characteristics of volunteers of the study

Data are represented as mean + standard deviation or median (interquartile range). *p<0.05 for differences within the same category of sex, compared to the group
without dyslipidemia.



Type of dyslipidemia

Women Men
Unadjusted OR 

(CI 95%)
Adjusted OR 

(CI 95%)
Unadjusted OR 

(CI 95%)
Adjusted OR 

(CI 95%)
Without dyslipidemia

(reference)
1 1 1 1

Isolated
hypercholesterolemia

3.03 (1.96, 4.69)* 1.98 (1.251, 3.135)* 1.14 (0.69, 1.89) 0.78 (0.45, 1.35)

Isolated
hipertriglyceridemia

0.42 (0.06, 3.16) 0.27 (0.04, 2.136) 2.01 (1.01, 4.03)* 1.28 (0.61, 2.67)

Isolated
hypoalphalipoproteinemia

1.59 (0.98, 2.58) 1.14 (0.68, 1.90) 1.76 (0.99, 3.121) 0.96 (0.51, 1.79)

Mixed dyslipidemia 3.51 (2.34, 5.26)* 2.01 (1.31, 3.10)* 2.44 (1.66, 3.59)* 1.39 (0.901, 2.14)

Age 1.03 (1.01, 1.04)* 1.012 (0.99, 1.03)

Waist circumference 1.05. (1.03, 1.06*) 1.05 (1.03, 1.07)*

Current smoking 0.92 (0.61, 1.39) 0.87 (0.59, 1.27)

Alcohol consumption 1.00 (0.73, 1.37) 1.31 (0.88, 1.94)

C
o

va
ri

at
es

Table 2. Odds ratios for the association between high blood pressure and different types of dyslipidemia by gender.

*p<0.05 for the oods of having high blood pressure.
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Different types of dyslipidemia are
differently associated with the risk of
having high blood pressure in men and
women: isolated hypercholesterolemia and
mixed dyslipidemia, but not isolated
hypertriglyceridemia or
hypoalphalipoproteinemia, are associated
with HBP in women, independently of body
fat accumulation (waist circumference);
while in men, the effect of dyslipidemia in
the logistic regression model was abolished
by the effect of body fat accumulation.
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Aim:

To study long-term effectiveness and safety of testosterone undecanoate injections (TU) in 

a subgroup of hypogonadal men from an ongoing registry study in a urological setting.

Methods:

A registry of hypogonadal men was established in 2004 in a single urologist’s office. All 

men had testosterone ≤12.1 nmol/L. In a total 776 patients, 286 (36.9%) had type 2 

diabetes which had been diagnosed and is being treated elsewhere (family physician, 

diabetologist).

Of these, 133 received TU 1000 mg/12 weeks (T-group) following an initial 6-week interval. 

153 had opted against TTh and served as controls (CTRL). Measurements were 

performed 1-4 times a year for up to 11 years and included, anthropometric parameters, 

glycaemic control and concomitant diabetes medication. 10-year data are reported. Mean 

changes over time between groups were compared by mixed effects model for repeated 

measures with random effect for intercept and fixed effects for time, group and their 

interaction and adjusted for age, weight, waist circumference, fasting glucose, blood 

pressure and lipids to account for baseline differences between groups. Mean follow-up 

was 6.9 years in the T-group and 7.3 years in CTRL, median follow-up 7 years in the T-

group and 8 years in CTRL. 
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Testosterone Control

HbA1c (%) in 133 hypogonadal men with T2DM on long-term treatment with 

testosterone undecanoate and 153 untreated hypogonadal controls

p<0.0005* * * * * * **
*

*

*p<0.0001 between groups; #adjusted for waist circumference, weight, fasting glucose, systolic and diastolic blood pressure, 

total cholesterol, HDL, LDL, triglycerides, AMS; §p<0.0001 vs. previous year; NS=non-significant vs. previous year

Estimated adjusted# difference between groups: 

-4.6%

§

§

§

§

§
p<0.005

p<0.05
NS NS

p<0.05
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Testosterone Control

HOMA-IR in 133 hypogonadal men with T2DM on long-term treatment with 

testosterone undecanoate and 153 untreated hypogonadal controls

p<0.0005* * * * * * **
*

*

*p<0.0001 between groups; #adjusted for waist circumference, weight, fasting glucose, systolic and diastolic blood pressure, 

total cholesterol, HDL, LDL, triglycerides, AMS; §p<0.0001 vs. previous year; NS=non-significant vs. previous year 

Estimated adjusted# difference between groups: 

-9.4§

§

§

§
p<0.005

NS NS NS
NS NS
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Testosterone Control

Insulin dose in 54 (U/d) hypogonadal men with T2DM on long-term treatment with 

testosterone undecanoate and 55 untreated hypogonadal controls

p<0.05 * * * **
*

*p<0.01 NS p<0.05

NS=non-significant; *p<0.0001 between groups; #adjusted for waist circumference, weight, fasting glucose, systolic and diastolic

blood pressure, total cholesterol, HDL, LDL, triglycerides, AMS; §p<0.0001 vs. previous year; NS=non-significant vs. previous 

year 

Estimated adjusted# difference between groups: 

-25.7 µU/mL
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§

p<0.01
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p<0.0005

p<0.0005

NS NS NS
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Introduction:

Copeptin has been established as a stable and

sensitive surrogate marker of arginine

vasopressin (AVP) precursor levels. Its

higher levels are associated with increased

risk for cardiovascular (CV) disorders and

complication in Metabolic Syndrome (MetS).

However, the data about the role of copeptin

in Pre-metabolic syndrome (PreMetS) are

scarce.



Objective: To compare the copeptin levels in patients

with MetS, PreMetS and healthy controls and to

evaluate the possible correlations between copeptin

and cardiometabolic (CM) factors.

Methods: 82 subjects were investigated and divided

in 3 groups: MetS (n=33; mean age 57,7±11,7 years),

PreMetS (n=26, 56,5±13,78) and controls (n=23,

37,4±13,56). In all patients, the following

measurements were performed: copeptin, body mass

index, waist size, lipid profile, fasting blood glucose

(FBG).



Results: Copeptin levels

were significantly higher

in both PreMetS and

MetS: 24,56±10,05 pmol/l

versus 18,74±6,4 pmol/l

and its values increased

with age in both genders.

There was no significant

difference between the

copeptin levels in MetS

and PreMetS patients

(p=0,034, NS).



Statistically significant correlations of copeptin with low

density lipoproteins (LDL-C), FBG and presence of diabetes

mellitus type 2 (DM2) were obtained in MetS group only (in

PreMetS p=NS). No relations were found between copeptin

and waist size.
Copeptin R t SE F P

FBG 0.56 3.011 13,37 0.097 p>0.05

LDL 0.29 2.014 14.56 0.057 p>0.05

BMI 0.35 1.945 12.55 0.051 p<0.05



Conclusion: Our results confirmed the reported

data for increased copeptin levels in MetS which

correlated with “traditional” risk factors. In our

PreMetS patients copeptin levels were

comparable to those with MetS, suggesting that

PreMetS also can be associated with increased

CM risk by common pathogenetic mechanism,

but independently of abdominal obesity.
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BACKGROUND/INTRODUCTION: 
Patients with type 2 diabetes are at high risk for CV events. Dulaglutide once weekly and liraglutide once daily in head-to-head AWARD-6
trial both improved glycaemic control and reduced weight in type 2 diabetic patients at high CV risk.

AIM:
To determine the effect of liraglutide once daily and dulaglutide once weekly added to antidiabetic therapy with sulfonyl-urea (SU) and
metformin in everyday practice on cardio metabolic control in patients with type 2 diabetes.

METHODS:
Fifty nine patients with type 2 diabetes (68.68 ± 15.24 years old, 53% females) were classified as having hypertension (27%),
hyperlipidaemia (5%), or both (41%), or as being in secondary prevention after myocardial infarction and stroke (6.7%). They were
treated with SU and metformin and 40 patients also received liraglutide 1.8 mg while 19 patients received dulaglutide 1.5 mg. At 3
month follow-up, we checked HBA1C, body weight, systolic blood pressure. Statistical analysis was performed in R 3.3.2. Significant
differences of the groups before and after treatment were tested with a paired t-test. The Tukey box-and-whiskers plots were generated
using the ggplot2 package. Whiskers represent the lowest and highest data still within 1,5 IQR of the lower and upper quartile,
respectively. Outliers are presented as dots, the thick horizontal line is the median and the white rectangle is the mean. Asteriks denote
statistically significant differences: p < 0.05 (*) and p < 0.001 (***). Alpha error rate was set at 5%.





RESULTS:

Three months after addition of liraglutide (patients showed improved HBA1C (-1.61%, 
7.21±1.03%; p<0.001) weight loss (-5.01kg, 107.19±16.29kg, p<0.001) decreased 
systolic (-16.12mmHg, 141.88±16.15mmHg; p<0.001) blood pressure) vs dulaglutide
HBA1C (-1.52%, 7.58±0.95%; p<0.001) weight loss (-6.51kg, 106.37±15.20kg, p=0.013) 
decreased systolic blood pressure (-16.58mmHg, 136.21±16.85mmHg; p<0.001), 
compared to baseline.

CONCLUSION:

These data suggest that liraglutide once daily or dulaglutide once weekly, added to 
antidiabetic therapies can similarly reduce the risk of CV disease and improve cardio 
metabolic control in people with type 2 diabetes.
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Background of characteristics of patients in each group

Age (years)

Man: Woman

Body 
weight (kg)

Body mass 
Index (kg/m2)

0.780

P

52  8

18:13

65  8

23.8  3.6

0.362

0.741

0.864

31

Prehypertension group 

51  10

20:13

65  8

23.8  3.6

33

Normal subjects

Number

eGFR 
(mL/min)

69  8 0.90170  16



Standing diastolic  
blood pressure (mmHg)

0.780

P

138  19

71  9

131  20

0.362

0.741

0.864

Prehypertension group

139  18

70  9

73  12

Normal subjects

Standing systolic 
blood pressure (mmHg)

-2.9  10.0 0.0022.7  13.1

Sitting diastolic  
blood pressure (mmHg)

Sitting systolic 
blood pressure (mmHg)

Absolute changes in systolic 
blood pressure (mmHg)

134  16

72  16
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Results: Mean standing BP was 138±19 (SD)/72±16 mmHg in the
prehypertensive group, which were as high as (p>0.05) 139±18/71±9 mmHg
in the control group. There were no differences (p>0.05) in mean sitting BP
between the prehypertensive group (134±16/70±9 mmHg) and control
group (131±20/73±12 mmHg). The absolute change in systolic BP detected
during 5-minute after standing was -2.9±10.0 mmHg in the prehypertensive
group, which was lower (p=0.02) than 2.7±13.0 mmHg in the control group.
The HF and LF components were 8.8±13.2 and 15.6±9.8 in the
prehypertensive group, which were lower (p<0.05) than 19.4±14.8 and
34.9±15.4 in the control group, respectively, when they took upright position.

Conclusion: These findings suggest that the sympathovagal nervous balance
was damaged to induce orthostatic hypotension even in prehypertensive
states in patients with type 2 diabetes.


