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[Abstract] Objective To analysis the risk factors for the progression of white matter hyperintensities (WMHs) in the non-
demented elderly. Methods A total of 263 non-demented elderly who completed baseline and 3-year follow-up T, FLAIR scans
were screened from the Alzheimer's Disease Neuroimaging Initiative (ADNI)-1 cohort. They were divided into the progressive group
(n=66) and non-progressive group (n=197) according to the progression of WMHs. The baseline demographic data, cardiovascular
disease history, apolipoprotein E (apoE) genotype, cognitive function and WMHs volumes at baseline and three-year follow-up were
compared between the two groups. The risk factors for the progression of WMHs in the non-demented elderly were evaluated by
logistic regression analysis. Results The age, the proportion of coronary heart disease, the WMHs volume at baseline and three-
year follow-up in WMHs progressive group were higher than those in non-progressive group, and the scores of immediate memory of
auditory verbal learning test and trail making test-B were significantly lower than those in non-progressive group, and the differences
were statistically significant (P<0.0S). Age correlated positively with baseline WMHs volume and WMHs volume at three-year
follow-up (r,=0.273, P<0.001; =0.306, P<0.001). Multivariate logistic regression analysis showed that age =80 years and a history
of coronary heart disease were independent risk factors for the progression of WMHs (OR=2.257, 95%CI 1.219-4.178, P=0.010;
OR=2.556, 95%CI 1.048-6.234, P=0.039). Conclusion Age =80 years and a history of coronary heart disease are independent
risk factors for the progression of WMHs in the non-demented elderly.
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(fluid-attenuated inversion recovery, FLAIR)SEH
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%f%i}‘((Alzheimer's Disease Neuroimaging Initiative,
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1.1 BERE R Kb i ADNT- L83 P (http:/ /
adni.loni.usc.edu) H' 58 B FE LR M 34 R 15T, FLAIRH
R AR AR 26301 . PARRIE: (1)4FIE =65
%5 (2) 16 2 A PR S 46 4% 55 32 (mini-mental state
examination, MMSE)PF-4 A24~3043, Il R & T
7E 184 (clinical dementia rating, CDR)P¥4340~0.5
g3 (3)INFNIE B B AN B i (FF AR 1L I BN
15, XTHEAEG S IO B, Rk B R
JE) 5 (4) B A LRI 34EBE TG 19T, FLAIREUHE
HEBRARME . ik, fFAEEE SR, BER
it B A AR RIS T/ 8 AT P R A G 2R 4
(NINCDS/ADRDA) )2 Wrbnife . H4E34EFE T i)
WMHsA LR B i e 3 ik e 0 S ARk J 2 . #7
3AERE VT AT T WMHs R — S WMHs IR T = T 47
ZAHI 7% E, W O WMHsHE RN

1.2 ik

1.2.1  FEERTORL LAl o g g R R
LBORH(RFEFRE . M. BE . RE. BFEFER
). SEERE R (AR SR . OBEIRAE . O
e LR B2 A . s A ) S E RO A o L AR i
65~79% HAERZ N, =808 B EF AN,
1 B = AR E 15 R F 45 $X (body mass index,
BMI), BMI=30kg/m* WAEME . & i & 45 U 46
= 140 mmHg A1 (%) &F 7K [ =90 mmHg, H i ik F %
JE 25 W 5 R A2 A R 0 e 5 o B PR 4 25 IR I b
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=7.0 mmol /LA (B ) 171 i J5 2 hIfiUHE = 11.1 mmol /L,
ol R 1A 0 PR s o e 4 T e AR Bl ook
R A B0 UL L e ST S 1R B0 M .
L [T 52 11 5 A [ > 6.4 5 mmol/L%ﬂ(ﬁ)E@ﬁ’ﬁﬂ“
{l>1.88 mmol/L, Al (=) % i & 4 AH [ 7
>3.12mmol/L. J5 Biji s 5.0 HL R S/ /N L WO
Y XS, BRAEAT B B s o R TR A
¥>132/d, MHE>3AH, AR

1.2.2 BARINEL 212 PATIIREIEE ADNI-1
R GE— B R AT . R FIMMSE AP /K
R BRIR IV E B R - A 4> 5 22 (Alzheimer's disease
assessment scale-cognitive section, ADAS-Cog) i
SRR, 8 W g 1A 3 2 2 I 5 (auditory
verbal learning test, AVLT)FIZ i 12l % (logical
memory test, LMT)VFEid{IIfe, #5745
B350 56 (digit symbol substitution test, DSST). i
2 M 55 (trail making test, TMT)-BIF 2 HATIIRE
1.2.3 IR E FE(apoE) ZEH A& apoEdE
PR LR A R U T ADNI- VECHE J2 , HLAACI . J5 12
T HH Qiagenisli) & 32 380 SM A il 40 AR A v
FEDNA . R H R G B BE SO - BRI PE R Be K 2
A1 (PCR-RFLP) ¥E 435l K5 M rs 7412 Fllrs4293 585547
FEH, rs7412Frs429358 Y FAAT L i AL i apo B3
KIAL . apoEed#rir 15 #57H A 11> B2 >e4 50 JE A
1.2.4 WMHsIRBUE R Fif 6 SR A
PRAEAL IR BT LB : T, T,. PDHIFLAIRIEIR
HAHBECHE , JF N T ZBR BT A 34 B8 b rY AR ik 41
4l FETFLAIREHIMA T A A sl wMH
KR, BEMERN =B (PD . T, MT,) KR
S48 A 1, R DL S 5 R AT BE AL
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1.3 SileEAb3 SRJHSPSS 1705 Rk A7 43t
OrHT e THECBOR LB (%) Feas 1A ELBSR K
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R FOSUREAR 46 96 B0 ARE S BOR 96: . AH DG 730 B R
Pearson¥ Spearman A K K . WMHsHE JE (1) 1& 6
K2R 70 B R Flogisticlnl 9 43 Hr, 46 46 7K #Ea=0.05 .
P<0.0S K25 A it Lo
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B N2630, HhwMHsE R &6, ARk E
#1970, PIAPES], HEFR, apoBe4dfiii # I
5], MMSE. ADAS-Cog., LMTHERI[A[1Z, DSSTF
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Tab.1 Comparison of general data and WMHs volumes between WMHs progressive group and non-progressive group

i H PR (n=66) eSS (n=197) 1/t/Z P

FHE1(%)] 43(65.2) 119(60.4) 0.471 0.463
IR, M(Q,, Qy)] 76.9(73.3, 82.1) 74.1(71.0,79.3) -3.147 0.002
HEFER4E, M(Q, Q)] 16(14,18) 16(14,18) -0.223 0.823
apoEe4&a1 H [17(%)] 33(50.0) 80(40.6) 1.779 0.182
e LR (497 (%) ] 35(53.0) 85(43.1) 1.946 0.163
WEPRIFE 51 (%) ] 5(7.6) 15(7.6) 0.000 0.992
e HEL [T T E [ 4571 (9%) ] 32(48.5) 90(45.7) 0.156 0.693
H AT 6 (451 (%) ] 4(6.1) 8(4.1) 0.454 0.500
SR [51(%)] 10(15.2) 13(6.6) 4.531 0.033
SBR[ 1(%))] 1(1.5) 8(4.1) 0.352 0.553
BMI[kg/m*, M(Q,, Q,)] 26.08(23.64,28.25) 26.31(23.88, 28.64) ~0.274 0.784
BN HIBEA [ 1] (%) ] 40(60.6) 102(51.8) 1.552 0.213
MMSE[43, M(Q,, Q,)] 28(27,29) 29(27, 30) -0.745 0.456
ADAS-Cog[ 4}, M(Q,, Q,)] 9.33(6.59, 11.42) 8.00(5.00, 12.00) ~1.608 0.108
AVLT R ZEAL[ 57, x45] 32.65+8.73 37.16 + 11.15 3.375 0.001
LMTHER [F4Z[ 47, M(Q,, Q,)] 7.0(3.0, 12.0) 8.0(3.5,13.0) -1.192 0.233
DSST[ 4}, x+s] 39.70 + 10.13 42,71 £11.34 1.918 0.056
TMT-B[4, M(Q,, Q,)] 96.0(76.0, 121.5) 83.0(66.0, 110.0) -2.050 0.040
FLEWMHs R F [em®, M(Q,, Q,)] 0.328(0.154, 1.165) 0.182(0.068, 0.454) -3.702 <0.001
FEFWMHs AR [em®, M(Q,, Q)] 1.517(1.067, 3.461) 0.189(0.068, 0.432) -11.075 <0.001

BML {RTEFE%; MMSE. i 545 #OIR S K4 ; ADAS-Cog. PR PR BRI P A2 i - 465 AVLTRIZISCAZ. Wi g il i 2 >) gt
BIZICAZ ;s LMTEEIR 2. B0 AZ B FE IR 01125 DSST. T A7 5 4l 5 ;. TMT-B. LM 55-B; WMHs. i T =i {5 5

2.2 FRRSWMHsIERB M CE ST FilRS
WMHsA R IEIER 37, R Spearman il C K
b o, AR5 A WMH s R K 34E [l 15
A AWM Hs R B4 5 IE A 56 (r,=0.273, P<0.001;
r=0.306, P<0.001).

2.3 WMHsFRZ MmN R RRE T K2 E
HwMHs & 14 5 K FKlogistic B H 0 1 7w, AF %
=804 i3tk Lo S S AR H R AE A WMHSsHF JE 1) 16
[ K1 % (OR=2.243, 95%CI 1.219~4.128, P=0.009;
OR=2.527, 95%CI 1.025~6.075, P=0.038, #:2).
2.4 WMHs#F 2 HE RN Z R R0 D34k
Vil WMHs & /5 3k i (AR o, #FE 1) AR
i, DIBNE S Hrh <o 2R H AR, R
Wald Fii #F i HE 37 logistic [ AR, 251 IR, 4
1% =804 Fl k.0 S 2 A R AE A WMHs g
(gt <7 fG B P 2 (OR=2.257, 95%CI 1.219~4.178,
P=0.010; OR=2.556, 95%CI 1.048~6.234,
P=0.039, #3).

3 it it
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Tab.2  Univariate logistic regression analysis of risk factors for

the WMHs progression

K% B SE  OR 95%CI P

FELEWMHSIARL  0.037  0.045 1.038 0.951~1.132 0.406
S B 0.927 0.447 2.527 1.025~6.075 0.038
e I B 0.397 0.286 1.488 0.850~2.603 0.164
BE PRI s -0.005 0.537 0.995 0.347~2.850 0.992
e IR [ P ok 0.112 0285 1.119 0.640~1.955 0.693
o B -1.012 1.070 0.363 0.045~2.962 0.344
H i 0 A 0.421 0.630 1.524 0.444~5236 0.503
R A 0360 0.289 1.433 0.812~2.527 0.214
apoEe4ffEaly 0.380 0.286 1.462 0.835~2.561 0.183
AE =804 0.808 0311 2.243 1.219~4.128 0.009
Tk —0.203 0297 1225 0.685-~2.191 0.493
BMI=30kg/m’ -0.077 0379 0.926 0.440~1.947 0.839

WMHs. R {E 5 BML IKEFE%L; B. A ZR%L; SE.
bRz
AR, BT R R BT JR P v R B A I A R
EERIIGIR . 5248 . mAE AERbR Y . ARFRET
ADNI-1BA , #RZE AR 24 N BE VI 34F T WMHs
RN, WA R AR . 5
ARSI 2 . apoBRERRIAY | FFAERR . AR Mo Kk



R3  WMHSsHE 2R N R 1) 2 [ R logistic 7] 5 734
Tab.3 Multivariate logistic regression analysis of risk factors
for the WMHs progression

= B SE OR

ElE=80%  0.814 0314 2257  1219~4.178  0.010

FEOFHEL 0939 0455 2.556  1.048~6.234  0.039

B -1.418 0.184  0.242 0.000
B. AR HK; SE. brifEiR

95%CI P

LWMHsIRFZE | & FIWMHs i 2 41 55 3F 7 e 21 4F
WL T S FL I . WMHSIR R . BRI K
Z K RKlogisticlll IH M1 7~ , F =804 Fl 00
o AR AR A WMHSsHE R ()00 ~7 fE 6 R %

2 BT A B, WMHSs S0k R ™ 8 R i
P REAE b R M R T R
BRI, AER T WMHsHE 8k 7 fa e R 2= 0
AR E R IR, FR 5 WMHsHEZR (AR
K3 RETARTR R IE ARG . — 044 A23674420~90
Al NFERETE R I, AR R g I A0 I 4 R
Kﬁ?%WMHSﬁﬁE%ﬂ‘@]*H?@MO Garnier-Crussard
AU A 137 45 TGN B A A XN (5045 <40
4, 36440~60%, 514>60%)VEATHFSE, KB
ANWMHsIARFARE A i 3 K mig i, HAEAR K
Ao SRR B e Ko AR RN, A% =804 2R i
B ANWMHsHERE B3 ST Gl R 2, $E R AR IR
A AR S = 808 - WMH s HE Ji2 i 1 5 1) £ 16 I
RZ—,

SO I 45 P 95 TE WM Hs &9 & 5 G 5 VR
BRSO S AR R R AWM Hs i Jig
SN VA PR S B N /A N (= .95 3 PN VRS A Y
B BYIA G, DickieZF 34173 % A%
EAE N B Z A G B N 2R 5 34F J5 WM Hs (R FH E
JERIAH G, &SR L I s R AT ik R S5 34E )5
WMHs R B R A G, %5 80T GBS T i &
IR T IR ZE R 5 298 38 & B 4a e Fn&T 5k
JEH 50 R WMHSIRFRAT G, AR IEFE N R G
DR & AR M o AR I oK & B0 1 e 5 WM HSs
HIAHOCHE, ATRE S AW AEA A/ N AN T 2
M B ANA K

TR, 684 Zedi A NI WMHs AT
57$EWMHSJ‘E§%@H‘E§QDSJO Holmegaardg‘%[lg]
F e il P A A BA S T A WM HSs HE JR 1 150 K HL )
&, kIFELWMHsIRFUE M wMHs i J# (1) il
SLERE R ER o AW IE R R SRR WMHs IR R
WMHsHF & F 0 R 2, 7T 6e -5 Bl 5 4 PR A A ah
ANBFAE IR

WMHSs F 9 PR R 244 BRAL] i R 56 4 ) B
A 2HVCNWMHs W IR, 1TRES 24k S
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A1 6 DR 22 K 4 0 R L P At A8 s A 5
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77 (WMHs ELA HBL IO 45+ A C I B, i ok
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WMHs I sh A& A8 5 s/ . o 56,
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