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Apolipoprotein B/A1 Ratio as Risk Factor for Cerebral Ischemic Stroke

Chorong Hahm, Ki-Sook Hong

Department of Laboratory Medicine, Mokdong Hospital, Ewha Womans University School of Medicine, Seoul, Korea

Objectives: According to current knowledge, apolipoprotein B/A1 (apoB/A1) ratio is like to be risk factor in coro-
nary artery disease. There is evidence form case-control studies that apoB/A1 ratio may be a superior to LDL
and HDL cholesterol in discriminating coronary artery disease case subject from control subject. However, rela-
tionship between apoB/A1 ratio and cerebral ischemic stroke is undefined. The main object of this study is to
determine whether the risk of cerebral ischemic stroke is related to levels of apoB/Al.

Methods: The study group included 643 patients (Men, 372; Women, 271) who diagnosed cerebral ischemic stroke
between January 2008 to December 2010. The control groups were composed of 378 patients (Men, 139; Women,
239) who diagnosed other neurological disease. The correlation between lipid profiles and odds ratio of 10 prelimi-
nary risk factors (total cholesterol, triglyceride, LDL, HDL, apoA1l, apoB, apoB/A1 ratio, non HDL, total cholester-
ol/HDL ratio, LDL/HDL ratio) for stroke were analyzed.

Results: ApoB/A1 ratio was significantly increased in case patients compared with control subjects. Multivariate
logistic regression analysis identified decrease of apoB/A1 ratio (odds ratio [OR], 1.583; 95% confidence intercal
[CI], 1.105 ~2.269) as significantly associated with stroke. Individual apoA1l (OR, 1.303; 95% CI, 0.967 ~ 1.755)
and apoB (OR, 1.397; 95% CI, 0.773 ~ 2.523) were also not significantly associated with cerebral ischemic stroke.
Conclusion: Increase of apoB/A1l ratio is associated with an increase risk of cerebral ischemic stroke. Use of
apoB/Al ratio is efficient as conventional lipids, for the identification of subjects at increased risk of stroke. So
apoB/A1 ratio to standard lipid profile testing could improve the evaluation of risk factors of cerebral ischemic
stroke. (Ewha Med J 2012;35(1):21-25)
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Table 1. Test methods, reagents, reference range for lipid profile
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Reference range (mg/dL) Method Reagent
* ~
ﬁggé’j 1§§~12;§ Fixed-time kinetic nephelo-metry Siemens, Germany
Total cholesterol’ 130~240 Enzymatic colorimetric method Wako, Japan
TriegcerideJr 28~150 Lipase, GK, GPO, POD+Glycerol blank Wako, Japan
HDL! 42~72 Selective inhibiti ic method Wako, J
oLt to 120 elective inhibition enzymatic metho ako, Japan

Apo, apolipoproteins; GK, glycerol kinase; GPO, G-3-P oxidase; POD, peroxidase. *BNII, THitachi 7600.
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Table 2. Baseline characteristics of cerebral ischemic stroke case and control
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Case (n=643)

Control (n=378)

P value
Mean SD Mean SD

Age (median) 66.0 13.09 60.0 15.20 <0.001
Total cholesterol, mg/dL 182.05 36.98 178.88 39.37 0.196
Triglyceride, mg/dL 110.64 66.86 127.76 88.11 <0.001
LDL, mg/dL 116.26 32.74 106.70 34.72 <0.001
HDL, mg/dL 45.02 12.59 44,53 14.91 <0.001
Non HDL 137.03 36.04 130.35 37.70 0.005
ApoA1, mg/dL 122.20 25.87 135.39 28.42 <0.001
ApoB, mg/dL 90.19 24.32 83.97 23.02 <0.001
Total cholesterol/HDL 4.28 1.25 418 4,04 0.559
LDL/HDL ratio 2.76 1.02 2.40 1.1 <0.001
ApoB/A1 ratio 0.77 0.27 0.66 0.30 <0.001
No. with diabetes at baseline 165 (25.7%) 9 (13.0%) <0.001
No. with hypertension at baseline 393 (61.1%) 116 (30.7%) <0.001

Apo, apolipoproteins.

Table 3. Multivariate comparison of cases and controls by logistic regression analysis

Risk factor Odds ratio 95% Confidence interval
ApoB/A1 ratio (>0.9) 1.583 1.105~2.269
ApoA1 (<125.0 mg/dL) 1.303 0.967~1.755
LDL/HDL ratio (>3.2) 1.225 0.878~1.709
ApoB (>125 mg/dL) 1.397 0.773~2.523
HDL (>42.0 mg/dL) 0.713 0.527~0.964
Total cholesterol/HDL ratio (>5.0) 0.906 0.646~1.269
Non HDL (>160.0 mg/dL) 0.796 0.571~1.110
LDL (>120.0 mg/dL) 0.756 0.555~1.030
Triglyceride (>150 mg/dL) 0.285 0.205~0.396
Total cholesterol (>240 mg/dL) 0.423 0.241~0.743
Diabetes 2.318 1.636~3.284
Hypertension 3.551 2.710~4.651
Apo, apolipoproteins.
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Table 4. Correlation analysis of apolipoproteins (Apo) vs.
cholesterol indices

. . - Correlation
Apolipoprotein  Cholesterol indices coefficient
ApoA1 HDL 0.761
ApoB LDL 0.805
ApoB/A1 ratio  LDL/HDL ratio 0.849
ApoB/A1 ratio  Total cholesterol/HDL ratio 0.639
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