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Objectives: Type 2 diabetes, a leading cause of cardiovascular disease, is well known for its association with accelerated
atherosclerosis. Adiponectin and tumor necrosis factor - alpha (TNF-a), which are produced and secreted in adipose tissue,
have been suggested as predictors for cardiovascular disease. However, little is known about the influence of adiponectin
and TNF-« ratio on the progression of carotid atherosclerosis in newly diagnosed type 2 diabetic patients. This study was
conducted to evaluate the influence of serum adiponectin/TNF-a levels on the progression of carotid atherosclerosis.
Methods: One hundred eleven newly diagnosed type 2 diabetes patients were enrolled. Anthropometric and biochemical
data including serum adiponectin, TNF-a were measured for each participant. Also we measured carotid intima-media
thickness (CIMT) at baseline and at 1 year follow-up (n=81). We finally examined the relationship among serum adiponectin
over TNF-a levels (ADPN/TNF-a), baseline CIMT, and progression of CIMT at 1 year.

Results: ADPN/TNF-a negatively correlated with baseline CIMT (r=-0.231, p=0.025). Moreover, progression of CIMT was
significant at 1 year (0.011+0.138 mm). There was a negative correlation between ADPN/TNF-a and progression of CIMT
at 1 year (r=-0.172, p=0.038). In multiple regression analysis, age and HbATc were found to be independent risk factors
for baseline CIMT. However, only HbATc was an independent risk factor for the progression of CIMT.

Conclusion: ADPN/TNF-a was negatively associated with baseline CIMT and the progression of CIMT at 1 year. Overall
glycemic control is the most important factor in the progression of CIMT in patients with type 2 diabetes.
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Table 1. Baseline clinical and biochemical characteristics of the subjects according to progression of carotid intima—media

thickness
All patients Progression No progression 0 value
Number (%) 81 44 (54.3) 37 (45.7)
Mean ACIMT (mm/yr) 0.011+0.138 0.032+0.045 -0.013£0.026 0.000
Age (years) 47.4£10.7 48.4+19 3 46.2111.8 0.361
Female (%) 457 432 48.6 0.623
Current smoker (%) 35.8 36.4 35.1 0.909
Body mass index (kg/m?) 25.243.1 25.6%3.1 24.8+3.2 0.259
Waist circumference (cm) 88.9+7.7 89.8+8.0 87.9+75 0.274
Hypertension (%) 42.0 409 432 0.832
Systolic blood pressure (mmHg) 126.9+14.7 127.1£16.1 126.7£15.5 0.910
Diastolic blood pressure (mmHg) 79.149.2 79.919.6 78.149.3 0.396
Hypercholesterolemia (%) 61.7 63.6 59.5 0.700
HbA1c (%) 7.5£1.7 7.911.8 7117 0.043
HOMA-IR 2.611.7 2.7£1.9 25115 0.598
Total cholesterol (mg/dL) 196.2+39.4 199.3+42 1 192.6%35.2 0.438
HDL cholesterol (mg/dL) 48.9%12.9 48.2+13.9 49.7+11.3 0.594
Ln [triglyceride (mg/dL)] 5.07+0.53 5.10£0.59 5.03+0.45 0.547
LDL cholesterol (mg/dL) 115.6%+37.9 118.2+36.6 112.4439.5 0.498
Ln [ADPN/TNF-«] 8.30+0.77 8.12+£0.76 8.49+0.79 0.036
Medications
Metformin (%) 87.7 88.6 86.5 0.770
Sulfonylurea or meglitinide (%) 432 40.9 459 0.649
DPP4 inhibitors (%) 37.0 38.6 35.1 0.745
a-glucosidase inhibitors (%) 8.6 9.1 8.1 0.875
Insulins (%) 49 45 5.4 0.859
Aspirin (%) 53.1 54.5 51.4 0.774
B-blockers (%) 3.7 45 2.7 0.662
Ca-blockers (%) 1.1 1.4 10.8 0.937
RAS inhibition (%) 30.9 295 32.4 0.779
Statins (%) 43.2 43.2 43.2 0.996

Data are presented as meanzSD.

CIMT; carotid intima-media thickness, LDL; indicates low-density lipoprotein, HDL; high-density lipoprotein, HOMA-IR;
homeostatic model assessment for insulin resistance, TNF-@; Tumor necrosis factor- @, DPP4; dipeptidyl peptidase-4, RAS; renin

angiotensin system
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Table 2. Differences in medication use in 1 year

Baseline 1 year later p value

Metformin (%) 87.7 84.0 0.503
Sulfonylurea or meglitinide (%) 43.2 40.7 0.752
DPP4 inhibitors (%) 37.0 55.6 0.018
a-glucosidase inhibitors (%) 8.6 6.2 0.551
Insulins (%) 49 7.4 0.517
Aspirin (%) 53.1 53.1 1.000
B-blockers (%) 3.7 49 0.701
Ca-blockers (%) 1.1 14.8 0.486
RAS inhibitors (%) 30.9 34.6 0.618
Statins (%) 43.2 59.3 0.041

DPP4; dipeptidyl peptidase-4, RAS; renin angiotensin system

LIe LE2HEA0=E 7120 AMTR} G0

| 9=
U PRI Lol FE, &, LAAISAIE,

N
° I
o
i

40t &C
; 20

2



Kwang Youn Kim, et dl.: Effects of the Serum Adiponectin o TNF-a Ratio on Carotid Intima-Media Thickness

14

-
N

-
o

Baseline CIMT (mm)
oo
o]
¢}
o |0
o o 8000
B[S
o] OO
o3
> d 3B
o
o 8o
¢}
[eXeXe}

6 © 6 o0
o @ é"eo o0
o
4 o
2
5 6 7 8 9 10 11

Log transformed ADPN/TNF-alpha

.6
o o o
4
IS
E o
'_
= 2 <
S o o o o @ o
ks o 9
5 " % a0 §0°° o0 2
% 0.0 °© %06, 00 OOOO o
o ° Q§?
g 2 o8
a PEo ®_ o
) o ©0 Yo %o
o
o
-4 . .
5 6 7 8 9 10 1

Log transformed ADPN/TNF-alpha

Fig. 1. Correlation between serum adiponectin/TNF—a level
(log transformed) and baseline CIMT. r=-0.231, p=0.025.
TNF-«; Tumor necrosis factor—a, CIMT; carotid artery
intima—media thickness

Table 3. Multivariate logistic regression modeling for predic—
tors of carotid artery intima—media thickness in type 2
diabetic patients

Fig. 2. Correlation between serum adiponectin/TNF-a level
and progression of CIMT. r=-0.172, p=0.038. TNF-«;
Tumor necrosis factor—a, CIMT; carotid artery intima-—
media thickness

Table 4. Multivariate logistic regression modeling for predic—
tors of progression of carotid artery intima—media thickness
in type 2 diabetic patients

Parameters tested B 0 value Parameters tested B 0 value
Age (years) 0.332 0.037 Baseline mean CIMT (mm) 0.102 0.419
Gender (Female=0, Male=1) 0.195 0.184 Age (years) 0195 0086
Smoking (l;lo=0, Yes=1) 0.202 0.162 CaniEr (Feiele=s), [Vele=1) 0.016 0916
\E;vl\?:l (<|c(r$1/)m) 8:12 8;%% Smoking (tlo=0, Yes=1) 0172 0.192
Systolic blood pressure (mmHg) 0.062 0616 BMI (kg/m°) 0.020 0.858
Diastolic blood pressure (mmHg) 0.147 0.251 WC (cm) 0.031 0.725
HbA1c (%) 0.447 0.014 Systolic blood pressure (mmHg) 0.023 0.865
HOMA-IR 0.153  0.211 Diastolic blood pressure (mmHg) 0.081 0.723
I [iglhearide (ma/d] 0% 07gy HbAIC (%) 0313 0038
n [Triglyceride (mg : :
LDL-C (mg/dL) 0252 0.096 O sl 0123 0315
Ln [Adiponenctin (ng/mL)/TNF-@ (pg/mL)] -0.196 0.139 HDL-C (mg/dL) -0.067 0.748
CIMT; carotid artery intima-media thickness, LDL-C; low Ln [Triglyceride (mg/dL)] 0.018 0.902
density lipoprotein cholesterol, BMI; body mass index, WC; LDL-C (mg/dL) 0.008 0.902
waist circumference, HOMA-IR; homeostatic model assess- Ln [Adiponenctin (ng/mL)/TNF-a (pg/mL)] -0.115 0.326

ment for insulin resistance, HDL-C; high density lipoprotein
cholesterol, TNF-a; Tumor necrosis factor-a
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CIMT; carotid artery intima-media thickness, BMI; body mass
index, WC; waist circumference, HOMA-IR; homeostatic
model assessment for insulin resistance, HDL-C; high density
lipoprotein cholesterol, LDL-C; low density lipoprotein
cholesterol, TNF-a; Tumor necrosis factor-«
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