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Association of Blood Homocysteine levels with Subclinical Atherosclerosis in Impaired
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Background: Prediabetes is the condition associated with the development of type 2 diabetes and a risk of cardiovascular disease. Abnormal
homocysteine levels have been found to be associated with atherosclerosis in diabetes, but not well studied in pre-diabetes. In this study we in-
vestigated the relationship between blood homocysteine levels and subclinical atherosclerosis in the individuals with impaired fasting glucose.
Method: Individuals with impaired fasting glucose with fasting blood glucose concentrations of 100-125 mg/dL (1,537 men and 1,563 women)
were selected from 10,848 health examinees who underwent an ultrasonographic examination of carotid artery during health check-up over 20 yr.
The subjects were divided into 4 quartile groups depending on homocysteine levels. We investigated the association of each homocysteine quartile
with abnormal carotid intima-media thickness (CIMT) and carotid plaque by using logistic regression analysis.

Results: Factors associated with abnormal CIMT and carotid plaque were age, homocysteine levels, blood pressure, and fasting blood glucose
levels. Logistic regression analysis adjusted for gender and confounding factors showed that the third- and fourth- quartile homocysteine level
groups had higher odds ratios ([OR]-95% confidence interval [CI])- for abnormal CIMT (1.656 [1.11-2.47], P=0.013, 1.966 [1.32-2.93], P=
0.001, respectively) and for carotid plaque (1.608 [1.01-2.56], P=0.045, 1.913 [1.22-3.00], P=0.005, respectively) than did the first quartile

group .

Conclusion: Blood homocysteine levels showed a statistically significant correlation with subclinical atherosclerosis in individuals with impaired

fasting glucose.
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Chicago, IL, USA)S o]-&35159L, P<0.055 EAA 0 & §-2]3+ 7
O =2 skt

2 I

1. S=EE0| K2 A I tAX|®S| Xf0]

& el e 25T AARE W2 491 10848 & 5
o] 100-109 mg/dLe]l Z9-(FG D=1 9>8D§2§ 18.0%, 3538
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Table 1. Characteristics of the subjects according to the fasting glu-
cose level

Normal IFGI IFGII Palue
(N=6,740) (N=1,958) (N=1,142)

Sex (Men:Women) 2,807:3933 928:1,030 609:533
Age (yr) 553+100 577+99%*  58.1+100* <001
BMI (kg/m?) 242428 251+ 28 255+32° <001
WC (cm) 82.1+80 849+7.6" 863 +8.1*" <0.01
SBP (mmHg) 122.1+£143  1267+£137° 1292+£132" <001
DBP (mmHg) 73.61t938 772+9.1% 772+£93* <0.01
TC (mg/dL) 1982+352 20244353 2003+37.2 <0.01
TG (mg/dL) 1085+704 1272+813° 1402+845" <001
HDL-C (mg/dL) 5791 10.0 580+ 10.0 565+ 100" <001
LDL-C (mg/dL) 1186+310 1190+336  1159+347*" <001
FBS (mg/dL) 916+62 1052428 1161407 <001
HbATc (%) 55104 58+ 04" 6.2+06"" <0.01
Hey (umol/L) 102+58 10.7 £3.7 11.4+80" <0.01
hsCRP (mg/dL) 0.12+04 0.21+0.6* 0.23+05 <0.01
Creatinine 096+0.2 09702 1.01+£02* <0.01
Uric acid (mg/dL) 52+ 14 55+ 1.5* 56+ 1.5 <001
abnormal CIMT (%) 424 54.0 58.8 <001
Carotid Plagque (%) 21.2 314 356 <001

P value derived from one-way ANOVA and * test used for intergroup comparison.
*P<0.05 derived from posthoc comparisons (Dunnett's test) between the normal
group and the IFG | or the IFG II; *P<0.05 derived from the comparison of vari-
ables between the IFG | and the IFG II.

Abbreviations: IFG I, impaired fasting glucose group | (100 mg/dL < fasting glu-
cose < 109 mg/dL); IFG II, impaired fasting glucose group Il (110 mg/dL < fasting
glucose < 125 mg/dL); BMI, body mass index; WC, waist circumference; SBP, sys-
tolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; TG, triglyc-
eride; HDL-C, HDL-cholesterol; LDL-C, LDL-cholesterol; FBS, fasting blood sugar;
HbA1c, hemoglobin Alc; Hey, homocysteine; hsCRP, high sensitivity C-reactive
protein; CIMT, carotid intima-media thickness.
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Table 2. Characteristics of subjects categorized by presence of abnor-
mal carotid intima-media thickness and carotid plaque in impaired
fasting glucose

Normal Abnormal CIMT Carotid plaque
(N=1,370) (N=1,730) (N=1,020)
Sex (M:F) (631:739) (521:499) (906:824)
Age (yr) 540493 6154 83" 63.7+79"
BMI (kg/m?) 252431 252428 252429
WC (cm) 84.5+8.1 859+ 7.6* 86.4+7.6"
SBP (mmHg) 1270+ 136 1300+ 13.8" 130.7 £ 136"
DBP (mmHg) 770+9.4 77.2+93 770+9.1
TC (mg/dL) 201.4+360 199.8+37.6 197.9 380"
TG (mg/dL) 13344910 1319+815 132.7 +81.1
HDL-C (mg/dL) 58.1 4 10.1 570+9.4" 57.1+96
LDL-C (mg/dL) 116.6 +33.4 116.4 4+ 345 1142 + 343"
FBS (mg/dL) 109.0+6.2 1100 + 6.4* 109.7 + 6.4
HbA1c (%) 58+05 60+05* 60+05"
Hey (umol/L) 10.7+£69 11435 1.4+39"
hsCRP (mg/dL) 0.17+04 023407 0.23+06
Creatinine 096+ 04 099+0.2* 099+0.2
Uric acid (mg/dL) 56+ 15 56+ 15 57+15

*P<0.05 were determined by using Student's t test for comparing the normal ca-
rotid artery and abnormal carotid intima-media thickness; 'P<0.05 were deter-
mined by using Student's t test for comparing the normal carotid artery and ca-
rotid plaque.

Abbreviations: See Table 1.
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Table 3-1. Clinical and laboratory characteristics according to homocysteine quartile group in men with impaired fasting glucose

Q1 (N=148) 02 (N=340) Q3 (N=564) Q4 (N=676) P value
Hey (umol/L) 54-9.7 9.8-11.1 11.2-13.1 13.1-1289 <001
Age (yr) 539+9.4 554+98 546+ 105 579+ 115 <001
BMI (kg/m?) 248+26 249+ 25 258+28 255+28 <005
WC (cm) 86.4t 6.4 860t 6.3 88.6 69 885172 <0.01
SBP (mmHg] 1238+ 148 1243+ 134 1285+122 1306 £ 13.1 <001
DBP (mmHg) 7551108 770£9.1 782187 786 £9.8 0.139
TC (mg/dL) 200.2 £ 37.1 196.5+36.0 204.0 £+ 38.1 199.2+37.6 0.348
TG (mg/dL) 133.3£753 127.8+782 147.5+93.1 148.8 = 103.4 0.182
HDL-C (mg/dL) 570t9.6 56.8£9.8 554 £ 8.6 547 +88 0.129
LDL-C (mg/dL) 116.5+36.2 1140 £ 335 119.2 +36.6 114.7 £35.3 0.526
FBS (mg/dL) 108.7£59 109.3 £5.7 109.2 £6.2 1089 £ 6.1 0.889
HbA1c (%) 58106 58105 58+04 59105 0.735
hsCRP (mg/dL) 022+04 0.14+03 0.15+0.2 026+038 0.139
S. creatinine 117+£12 1.07 £0.1 1.07 £0.1 1.13£0.2 0.197
Uric acid (mg/dL) 55+12 58+13 63+13 64+15 <001
abnormal CIMT (%) 480 55.7 534 63.8 0.072
Carotid plaque (%) 18.0 29.6 288 39.7 <001

P value derived from one-way ANOVA and ¥’ test used for intergroup comparison.
Abbreviations: Q, quartile. For other abbreviations see Table 1.

Table 3-2. Clinical and laboratory characteristics according to homocysteine quartile group in women with impaired fasting glucose

Q1 (N=505) Q2 (N=473) Q3 (N=204) Q4 (N=190) P value
Hey (umol/L) 40-7.8 79-89 9.0-10.2 10.3-38.4 <0.01
Age (yr) 56.4+ 7.5 596+7.7 62.7+9.2 654+ 84 <001
BMI (kg/m?) 249+ 3.1 251134 252131 250128 0910
WC (cm) 813+77 826 £8.7 837t74 842+t77 <0.05
SBP (mmHg) 1272 £ 147 1269+ 143 127.3+139 1270+ 1.0 0.995
DBP (mmHg) 756194 748 £86 750t89 75.11£9.6 0.877
TC (mg/dL) 209.4 £ 35.1 2040 £35.2 203.2£33.2 19141374 <0.01
TG (mg/dL) 1099 £ 679 116.4 £ 60.1 123.0+583 130.6+ 583 0.122
HDL-C (mg/dL) 619+ 1.3 60.1 £ 10.0 58.1t£9.6 56.6 £9.1 <0.01
LDL-C (mg/dL) 12554325 120.6+33.0 1205+32.7 108.7 £34.3 <0.01
FBS (mg/dL) 107.2+54 1082 +5.7 108.1 £ 6.4 109.2 £ 6.1 0.112
HbATc (%) 58+04 60+0.6 60105 6.1+08 <0.01
hsCRP (mg/dL) 0.18+04 026+09 025+06 0.26 £ 0.5 0.636
S. creatinine 0.81+0.1 0.85+0.1 0.88+0.1 099+0.2 <0.01
Uric acid (mg/dL) 43409 47111 50t 14 55113 <001
abnormal CIMT (%) 444 53.8 68.1 719 <001
Carotid plaque (%) 24.6 313 435 51.6 <001

P value derived from one-way ANOVA and ¥’ test used for intergroup comparison.
Abbreviations: Q, quartile. For other abbreviations see Table 1.

ERA2E) ARSI T QA ARIES] AolS B HDL-ZAESS B StTHp<0.0D. 3, WA A5 WE
W OIS A, A BB, A1 R Sol w5 Ashie] M 5w A|2e|el ARSI S
SRA2HR) AESITL B4 O B9, HDLBHAE Z4E4E B B9kl P<00D (Table 32)

226 WOkThP<0.0D. 2, 35H A8 MEE ERA

B9 ARSI 37 S B TR0 (Tible 3D o4 4, IFG Z0IM HIZAL 25 LHZH S 2 Sk}
oA 1%, SlelEe, 5 He4E|2 LDLC HbAle, % Sdlol RIS QIR}

B, 84 5o ERAZH ARSI B E o R0k, a4 A5 WL A BeiE Akt 3RUY, E0A
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Table 4. Logistic regression analysis for the variables affecting abnormal carotid intima-media thickness and carotid plaque in impaired fasting

glucose
Abnormal CIMT Carotid plaque
Variables Variables
OR (95% Cl) P value OR (95% Cl) P value
FBS 0.632 (0.46- 0.88) 0.006 Hey quartile
Hey quartile Q1 1
Q1 1 Q2 0.510(0.33-0.80) 0.003
Q2 0.581(0.38 -0.89) 0.012 Q3 0.620 (0.41-093) 0.022
Q3 0.697 (0.47 -1.04) 0.079 Q4 0817 (0.54-1.23) 0.337
Q4 0944 (062 -1.43) 0.784 Age
Age 20-29 1
20-29 1 30-39 0.000 1.000
30-39 0.000 1.000 40-49 0.015 (0.002-0.12) 0.000
40-49 0.009 (0.002-0.041) 0.000 50-59 0.051 (0.02 -0.11) 0.000
50-59 0.067 (0.04-0.13) 0.000 60-69 0.203 (0.13-0.32) 0.000
60-69 0.190 (0.11-0.33) 0.000 70< 0.530 (0.34 -0.83) 0.006
70< 0.497 (0.28 -0.89) 0.019 SBP
SBP <130 1
<130 1 =130 0.535(0.38 -0.75) 0.000
>130 0.741 (0.55-0.99) 0.045 DBP
<85 1
=85 1.691 (1.09 -2.63 ) 0.020

This model was adjusted for age, sex, body mass index, waist circumference, blood pressure, blood lipid, fasting blood glucose and HbATc.

Abbreviations: OR, odds ratio; Cl, confidence interval. For other abbreviations see Table 1.

Table 5. Multivariate logistic regression analysis for the effect of ho-
mocysteine quartile on abnormal carotid intima-media thickness and
carotid plaque in impaired fasting glucose

Abnormal CIMT Carotid plaque

OR (95% CI) P value OR (95% CI) P value
Q1 1 1
Q2 1.282 (0.87-1.89) 0.208 1.153 (0.73-1.83) 0.547
Q3 1.656 (1.11-2.47) 0.013 1.608 (1.01-2.56) 0.045
Q4 1.966 (1.32-2.93) 0.001 1913 (1.22-3.00) 0.005

This model was adjusted for age, sex, blood pressure, fasting blood glucose and
HbA1c.
Abbreviations: OR, odds ratio; Cl, confidence interval. For other abbreviations see
Table 1.

iEﬂol AR, AR =57 8 u]—O]?i , e E T} A
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