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[Abstract] Objective To systematically review the correlation between genetic polymorphism of
apolipoprotein E (ApoE) and late onset Alzheimer’s disease (LOAD) in Chinese population. Methods
Taking "ApoE, late onset Alzheimer’s disease, polymorphism, China and Chinese" as retrieval words,
databases of PubMed, EMBASE/SCOPUS, EBSCO - CINAHL, Cochrane Library, China Biology Medicine
(CBM), China National Knowledge Infrastructure (CNKI) and Wanfang Data were retrieved with computer
for collecting case-control studies about the correlation between genetic polymorphism of ApoE and LOAD
in Chinese population in recent 20 years. Newcastle - Ottawa Scale (NOS) was used for methodological
quality assessment. Meta-analysis was conducted by using RevMan 5.0 software. Results There were a
total of 249 records through preliminary searching. After eliminating 113 duplicate ones and 124 articles
which did not meet the inclusion criteria and adding one article by searching the references of 27 screened
articles, 13 high-quality clinical trials were finally selected (NOS score = 5). A total of 3372 subjects
(1360 LOAD patients and 2012 controls) were included. Meta - analysis showed that the LOAD risk in
population with allele ApoE&4 was significantly higher than those with allele ApoEg3 (OR =3.710, 95%Cl:
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2.960-4.640; P = 0.000), while had no statistical difference from those with allele ApoE&2. Meta-analysis
also showed that the LOAD risk in those with genotype ApoEe3/e4 (OR =3.160, 95%CI: 2.390-4.180; P =
0.000), genotype ApoEe2/e4 (OR =3.410, 95% Cl: 2.160-5.380; P = 0.000), genotype ApoEe4/e4 (OR =
16.400, 95% CI: 8.200-32.810; P = 0.000) was significantly higher than those with genotype ApoE & 3/e 3,
while had no statistical differences from those with genotype ApoE & 2/e 3 and genotype ApoE & 2/e 2.
Conclusions The evidences indicate that ApoE&4 allele and ApoE genotype £3/¢4, £2/e4 and £4/e4 are
high risk factors for LOAD in Chinese population.

[Key words) Apolipoproteins E;  Genes; Alzheimer disease; Meta-analysis; China
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Table 1. Baseline data and methodological quality assessment of 13 included studies
) LOAD Control ) o ) NOS
Study Region Diagnostic criteria  Gene detection
N Age (year) N Age (year) (score)
Ji, etal * (2013) Tianjin 346 7530+ 8.20 381 71.60 +7.50 DSM-IV PCR-RFLP 6
Feng, et al 7 (2004) Hebei 26 79.00+ 6.52 68 75.17+7.91 NINCDS-ADRDA PCR-RFLP 5
Li and Zhong *' (2012)  Shanghai 100  77.00+ 4.80 104  79.50+5.00  NINCDS-ADRDA  PCR-RFLP 6
L, et al * (2013) Guangxi 79 72.80% 9.50 156 71.20£9.30  NINCDS-ADRDA  PCR-RFLP 5
Wu, et al "’ (2009) Shanghai 159 7691+ 5.10 118 60.72 +4.88 NINCDS-ADRDA PCR-RFLP 6
Zhou, et al " (1999) Guangdong 44 7890+ 1.00 37 78.00 +7.50 NINCDS-ADRDA PCR-RFLP 6
Zhu, et al " (2000) Shandong 36 = 65.00 36 Not reported NINCDS-ADRDA PCR-RFLP 5
Li, et al "™ (2001) Tianjin 52 7631+ 6.42 106 67.10 £5.30 NINCDS-ADRDA PCR-RFLP 5
Yang“” (2008) Henan 102 78.50+ 7.30 98 76.50+£9.30 NINCDS-ADRDA PCR-RFLP 6
Lai, et al '’ (2001) Guangdong 110 = 75.00 518 = 75.00 NINCDS-ADRDA  PCR-RFLP 6
Chen, et al " (2003)  Beijing/Xi‘an 115 69.40+ 9.50 195 69.80+7.80 NINCDS-ADRDA PCR-RFLP 5
Ma, et al " (2000) Guangdong 103 83.00 = 12.60 98 80.60 £ 9.50 DSM-IV PCR-RFLP 5
Mai, et al "' (2007) Guangdong 88 79.60 = 9.20 97 79.70 + 8.60 DSM-IV PCR-RFLP 5

B 1 A B 22 25

LOAD, late onset Alzheimer’s disease, I8 %& 14 Bif /R %% ¥ 2R 5 ; NOS, Newcastle-Ottawa Scale, Newcastle-Ottawa 7 % ; DSM-IV , Diagnostic and
Statistical Manual of Mental Disorders Fourth Edition, 3¢ [E K5 ## [& 5 2 Wr 5 4t i+ F I} 45 4 )L ; NINCDS - ADRDA, National Institute of
Neurological and Communicative Disorders and Stroke-Alzheimer’s Disease and Related Disorders Association, 26 [ [ 7 M AR TR S B A
R RTF G T - BT 2R P U R 7E B AH 5 9298 B0 25 s PCR-RFLP, polymerase chain reaction-restriction fragment length polymorphism , 28 £ [ £ )3 ) -
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Test for overall effect: Z=11.440 (P =0.000)

Heterogeneity: Tau’=0.060; x*=19.990, df=12 (P=0.070); I =40.000%

Study or subgroup LOAD Control Weight OR OR
Events Total Events Total (%) M-H, Random, 95%CI M-H, Random, 95%CI1
Ji, et al '™ (2013) 167 674 56 717 14.500 3.890[2.810, 5.380] -
Feng, et al'” (2004) 16 48 15 128 5.600 3.770[1.680, 8.440]
Lii and Zhong '™ (2012) 55 186 16 195 8.300 4.700(2.580, 8.560] =
Lii, et al” (2013) 28 148 18 280 7.900 3.400[1.810, 6.380] i
Wu, et al " (2009) 104 311 27 217 10.900 3.540[2.220, 5.640] =
Zhou, et al """ (1999) 32 75 9 63 5.300 4.470[1.930, 10.350] —
Zhu, et al " (2000) 18 67 4 68 3.200 5.880[ 1.870, 18.480] ——
Li, et al "™ (2001) 20 80 12 181 6.000 4.690[2.170, 10.180] _—
Yang '™ (2008) 62 190 11 189 7.100 7.840[3.970, 15.480] — =
Lai, et al ™™ (2001) 15 37 67 162 6.500 0.970[0.470, 2.000] —_—
Chen, et al "' (2003) 52 217 29 358 10.400 3.580[2.190, 5.840] —
Ma, et al"'” (2000) 40 88 14 71 6.600 3.390( 1.650, 6.970] e
Mai, et al ™™ (2007) 33 133 16 174 7.600 3.260[1.710, 6.230] —_—
Total (95%CI) 2254 2803 100.000 3.710[2.960, 4.640] ©
Total events 642 294 | | | |
0.050 0.200 1.000  5.000 20.000

Favors (LOAD) Favors (control)

LOAD, late onset Alzheimer’s disease, 38 & PEBT /R KIEERIG o The same for figures below

Test for overall effect: Z=8.090 (P =0.000)

B2 #4 ApoEed 5 ApoEe3 %0 3k K 5 J 4 3R Y M el JR i it B XU B 458 1) AR D
Figure 2 Forest plot of risk for LOAD in people with ApoEe4 and ApoEe&3.
Stud b LOAD Control Weight OR OR
tudy, or Subgroup Events Total Events Total (%) M-H, Random, 95%CI M-H, Random, 95%CI1
Ji, et al '™ (2013) 138 320 48 336 13.400  4.550[3.120, 6.630] -
Feng, et al'” (2004) 7 18 10 59 4.300  3.120[0.970, 10.010] ——
Lii and Zhong'™ (2012) 33 17 15 91 8.200  3.800[1.860, 7.760] —
Lii, et al® (2013) 20 67 17 124 8.000  2.680[1.290, 5.570] —
Wu, et al " (2009) 63 132 23 100 10.100  3.060[1.720, 5.450]
Zhou, et al """ (1999) 30 55 16 73 7.600  4.280[1.980, 9.210] —
Zhu, et al '™ (2000) 12 28 4 32 3.700  5.250[1.450, 19.030] S
Li, et al'™ (2001) 8 27 10 78 5.000  2.860[0.990, 8.260] ===
Yang''"' (2008) 35 79 8 90 6.700  8.150[3.480, 19.090] —
Lai, et al'"™ (2001) 13 89 60 422 9.100  1.030[0.540, 1.970] e
Chen, et al "' (2003) 32 95 26 163 9.800  2.680[1.470, 4.860] —
Ma, et al''” (2000) 28 76 11 68 7.300  3.020[1.360, 6.700] —_—
Mai, et al ™™ (2007) 18 63 12 77 7.000  2.170[0.950, 4.940] ——
Total (95%CI) 1126 1713 100.000  3.160[2.390, 4.180] &
Total events 437 260 ; ; . ;
] T T ]
Heterogeneity: Tau’=0.110; x*=22.510, df =12 (P =0.030); I*=47.000% 0.005 0.100  1.000 10.000  200.000

Favors (LOAD) Favors (control)
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Figure 3 Forest plot of risk for LOAD in people with ApoEg3/e4 and ApoEe3/e3.

o 3 DR 55 3Rk Bl R i RO DA G o ol

2003 4 {9 — I I R BF 95 2R, AR =65 & 1 1A
ApoEe4 %5 v 3 R 35 K A BT IR ok T3 3RS 170 DRI 2
o 1 5.38 A% s AR 1Y oy — A 5 ORI
NHE R DAGR &M B R 908 3R BB E 5l ApoEe4 55
07 5 PRI AR 2% B 15 (24.86% ) , FLURAR K R b 1 BT JR
P R (18.02% ) &3 i 8 (FTD, 16.13% ) . fidt

Xt B (7.34% ) , 38 K 1 BT JR 0 6 B s AR 3 45
ApoE 4 55 v 3k TR 55 % B 9 F 4 B X IR (P =
0.000) ',

ApoE B 178 FFIEA 8 b AR, 2 5 kW
JI 532 B A7 G RAR S o BT R 2 BR O R IR
Apok 3[R 2 5 g 240 24 28 R AR BE[ NPs, IR FR & - 5
(SPs) ] Fil #ih 22 Ji £F 4 9 45 (NFTs) BT B o ApoE F



HhE B PR A4 5 2016 4F 1 HA5 16655 1] Chin J Contemp Neurol Neurosurg, January 2016, Vol. 16, No. 1 . 35
Study or subgroup LOAD Control Weight . OR .OR
Events Total  Events Total (%) M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Ji, et al'™ (2013) 13 195 6 294 22.800 3.430[1.280, 9.180] —a—
Feng, et al 7 (2004) 1 12 3 52 5.300 1.480[0.140, 15.660] F—
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Zhu, et al ' (2000) 0 16 0 28 Not estimable
Li, et al "™ (2001) 9 28 2 70 4.000  16.110[3.210, 80.930] ———t
Yang "' (2008) 7 51 1 83 3.400  13.050[1.550, 109.450] ——
Lai, et al "' (2001) 2 78 5 367 8.700 1.910[0.360, 10.000] N
Chen, et al " (2003) 6 69 3 140 9.200 4.350[1.050, 17.950] =
Ma, et al'"” (2000) 2 50 1 58 4.500 2.380[0.210, 27.000] S
Mai, et al ™" (2007) 3 48 4 69 15.700 1.080[0.230, 5.080] —_—
Total (95%CI) 728 1449 100.000 3.410[2.160, 5.380] P
Total events 53 32
Heterogeneity: x°=12.430, df=11 (P =0.330); I’=12.000% O.;')IO 0'{100 1.000 IO-FOOO 10(;000

Test for overall effect: Z=15.260 (P =0.000) Favors (LOAD)
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Figure 4 Forest plot of risk for LOAD in people with ApoEg2/e4 and ApoEeg3/e3.

Favors (control)

Control

LOAD Weight OR OR
Study or subgroup Events Total Events Total (%) M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Ji, et al'® (2013) 8 186 1 289 12300 12.940[1.160, 104.360] —_—
Feng, et al'” (2004) 4 15 1 50 5.500  17.820[1.810, 175.390] ———
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Wu, et al ™ (2009) 20 89 1 78 13.500  22.320[2.920, 170.700] _
Zhou, et al """ (1999) 7 18 0 21 4.600  28.040[ 1.470, 536.280] —_—
Zhu, et al '™ (2000) 3 19 0 28 5.500  12.090[0.590, 248.900] o R
Li, et al'™ (2001) 1 20 0 68 3.600  10.540[0.410, 269.060] "
Yang''"' (2008) 10 54 1 83 10.500  18.640[2.310, 150.370] —_—
Lai, et al'"* (2001) 0 76 1 363 8.500 1.580[0.060, 39.140] ———
Chen, et al " (2003) 7 70 0 137 5.000  32.480[1.830, 577.520] ——————
Ma, et al''” (2000) 5 53 1 58 14.200 5.940[0.670, 52.580] = .
Mai, et al ™ (2007) 6 51 0 65 6.300  18.710[1.030, 340.530]
Total (95%CI) 755 1423 100.000  16.400[8.200, 32.810] B 3
Total events 84 6 | | | |
Heterogeneity: x° =3.920, df = 12 (P =0.980); I'=0.000% 07002 T 00T 000 T0000™"505.000

Test for overall effect: Z=7.910 (P =0.000) Favors (LOAD)
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Figure 5 Forest plot of risk for LOAD in people with ApoEg4/e4 and ApoEg3/s3.
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Figure 6 Funnel plot of risk for LOAD in people carrying
ApoEe4 and ApoEe3.
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PUE MMESEERE 2 O anti-streptolysin O(ASO)
PUALEE DNA Bl

anti-double stranded DNA antibody(dsDNA)
PrLBEIE PR anti-cardiolipin antibody(ACA)
0P 20 I i B A A

anti-neutrophil cytoplasmic antibody(ANCA)
Newcastle-Ottawa it % Newcastle-Ottawa Scale(NOS)
Cochrane IIfi ARG HEGR58 oo 7 M

Cochrane Central Register of Controlled Trials(CENTRAL)
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