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HE.HE TR R K (CSVD) & 469 B kit £ (GFR) Ao % & & & & (MALB ) /K-F 5 ik 4 4
T XA FE IR 84 4] CSVD &% (CSVD 41 )An 50 4] 4k Hepkab & (3T BR L0 ) A BT 5T %, 5 3 64 A 4L
¥ 47F= mALB, it H GFR, 2 # GFR #= mALB 5ikfm Faoa L, 4558 CSVD 469 GFR . AME G R G
Ta b A 5 3 B8 20 AR, £ F R st F & (P <0.05),CSVD 2849 GFR K -FAK T *F B4, itk B & & @ K-+ 1
& T4 1828;CSVD %% GFR 2845 MoCA #F5-1&F GFR P4, 45 VCI XA %0 &5 F GFR M4,
CSVD %% kG % G M meg MoCA # 50K T e a B a M, 55 VCl R A ZNZH T A TSGR
G MM i CSVD 45f GFR & mALB /R-F 573 6 & 4 39 4 £ R Bl A2 B ik 4 2h A5 2%, GFR & mALB 7k
FRFTHAL CSVD k& 4630 £ 69 X BT 42, GFR F= mALB ##ml 3+ F CSVD A-fihk & 53R £ w4 7
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Relationships of GFR and microalbuminuria with cognitive
impairment in patients with cerebral small vessel disease

Shen Zhang, Xiao-xing Ren, Yang Liu
(Department of Geriatric Neurology, the Affiliated Center Hospital, Zhengzhou University,
Zhengzhou, Henan 450002, China)

Abstract: Objectives To investigate the relationships of glomerular filtration rate (GFR) and the level of
urinary microalbumin  (mALB) with cognitive impairment in patients of cerebral small vessel disease (CSVD).
Methods Eighty-four patients with CSVD and 50 cases of volunteers (control group) were included in the study.
The level of mALB were determined and GFR was calculated in all patients, and the correlations of cognitive
impairment with GFR and mALB were analyzed. Results The GFR in the CSVD patients was significantly
lower than that in the control group, while the level of urine microalbumin was significantly higher than that
in the control group (P<0.05). The MoCA scores in the GFR-positive group of the CSVD patients were sig—
nificantly lower than those in the GFR-negative group, the scores in the GFR-positive patients combined with
VCI were significantly higher than those in the GFR-negative group (P<0.05). The MoCA scores in the CSVD
patients with positive microalbuminuria were significantly lower than those in the mALB-negative group, but
the MoCA scores in the mALB -positive CSVD patients combined with VCI were significantly higher than
those in the mALB-negative group (P<0.05). Conclusions There are cognitive dysfunctions in CSVD patients
with abnormal levels of GFR and mALB, and the abnormal levels of GFR and mALB might be involved in
the pathogenesis of cognitive impairment in CSVD patients. The detection of GFR and mALB is significant in
the early screening of CSVD combined with cognitive impairment.
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ki 7N 1fi % 9% (cerebral small vessel disease,
CSVD)ZFR M EHARTE 40 ~ 200 p m (K/NEhfK (%552
BNk B0 A Ko N RO S BT B I R ER AR,
FI R, — A S8 CSVD Bk IR AL LR JLZE 2/
SKREAL  JER R I A2 (RICR Bst &) ARTERY
FEAR BTSN AL /N IR A2 A B e i A 2
(/NI T DG oo S LAl A5, CSVD &5 | i
A R M AR I BB R 2R, DAL/ I 450 i 30
NN RERREAG o5 100 A5 P 1 D) RE R ) 50068,
I, RHEXT CSVD B T AEAE AR DG fa o IH R kAT
FLII A T A G sl i 2 A N I D RE R A
EAHEEEEENEM . BIEEERE, F/hekiEt
% (glomerular filtration rate, GFR )l J% f# & 115 11
(Microalbuminuria, mALB ) i] g 5 %4 CSVD K78
PR —E MR A BT H I &k S w AR R
ARG — 2 ki /N 1l 80 £ 1 GFR, LA &
MALB 5 HIA MR 3 09AH G, BB 4T .

1 #AR5HE
1.1 —fgae

YEHL 2013 4F 4 H -2015 4E 5 H TH M K27 bt
JERRIH 0 B e 2 AE AN BHZ IR 1Y 84 151] CSVD i
LN CSVD 4. IABRHE: OFEARE T BLL R AE
B2z — A TRER AN i B AR AE T | ik e
S A8 T B R) 48 K s @3 8l ke 7 F i < 50% 5 B
TCoT7KIE X L) K 2 J22 T A, [l B )2 R DL AR >
1.5 cm A9IRAS o HEBRARE : OREMS RIS I TR AR Y
JRPR, a4 i S #E AR R R s QR SR B (R f2
JZ T ARG AL s TN AR figk I D] p BT 7R 6 R
SRR WNAEAE 5 18I A ™ E ) A R R AR R R
JITE; @A IO T RSS2 DI REA 4 s OREAE
KR IR 22593 s ©FF A6 V838 IRIXE , ELLSE AL
PR IPAG . B A AT RS Sk g ik

G IEH AR 50 191, 3 k%t RZH . CSVD 41 53
P 46 5, 2Pk 38 il ; 4F 1% 53 ~ 79 %, F-1(67.9 =
11.56) % ; % MR 20 vh 55 26 191, Lo 1k 24 ] 5 4F %
51~78 %, F¥(67.4+11.63)% .

1.2 FHik
1.2.1 AP 2t ARBFSERTR A 20 B
SEPPAR I E LA B SRR /R I A 1 % (montreal
cognitive assessment,MoCA). H ¥ 4= 1% HE 1% (ac
tivity of daily living scale,Adl) K Il it 2 clinical
dementia rating,CDR). H:H" MoCA 17375 Z: fi gl Y
B Z BRI, A 3 Z 8 E IR <12 48, 7]
TEFTINASAY FER 2 i 1 23 LUK IF PRS2 2 R
e fitar .  FIRIPAL Y o Rl — (7 250 F & A0
PEVEAG N EAT . CSVD BE & I A FN T g fi
fit(vascular cognitive impairment, VC)#rifE : DA A
MTIRERE R AEOC EVF; @MoCA<25 43, CDR=0.5,
AdI<23 53, KA I VCI ArifE: OICINAITIRE RS Y
A2 FF; @MoCA =25 43 ,CDR=0, AdI<23 4}
122 #ARE MIEMREXNLERESLER 120
FHER A A F KL 10 ml, 284 A 4 (5 BURH T =
Pk e B A a1 AR B AR A s IR I AL
IiF K PR 2% R A58 05 ) ( H AR BAKE T A R 4 A 84y
BEA) o FFAR I a7 Ak 1 B IS i £ el R 30 A4 =t
B GFR., GFR[mI/(min.1.73m?)]=186 x Scr(mg/dl)-
1.154 x 4F#% -0.203, 41k Lotk x 0.742, mALB Ayl
SE U R T T BRI 5 ml, SR FH LB ok vk
ISE (FEFE PG 72 H) DCA Vantage Z3#%). GFR
FEIAE <80 ml/min Ay BHP4: ; mALB>30 mg/L A FHM: .
1.3 Sit=FHE

BRI SPSS 20.0 Gitak i, HHE VORI
BB AnifE 2 (x £ 9)Fom, o5 TR R
(%)ZR, 1 x 2 K66, P<0.05 2= Aa 853 Y.

2 R

2.1 FA—MEMLEER

PIZH B AT S R AE IR AR AT B R AR B |
I BEDRIp B AR 20 K sk A Ak kO JIE s (LA i
FRIEE Lo ) S AH OGS Z [RI A Lo A, 22 R et
X (P>0.05) ; 9 2H G IH [T . =1t H-ih AR %2 B2 IR 4R
H e BN 8 M I M S FE hr L3, 22 R T4
2 X (P>0.05), W1,

x1 FMA—MEBLER

265 AR 1% x+9) 514z | ) WA 5] (%) st f5il(%) M 51(%) G
CSVD #1(n=84) 68.34 + 11.86 44140 33(39.3) 19(22.6) 59(70.24) 19(22.6)

X HE2H (n=50) 67.43 +11.63 26/24 21(42.0) 11(22.0) 33(66.0) 10(20.0)
tlx*{E 0.433 0.002 0.096 0.007 0.262 0.127
P{E 0.666 0.966 0.757 0.934 0.609 0.722
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gx1

w5 TEE LR =EH S L (3 = IR / 23 i AR /

B 151(%) (mmol/L,x +5s) (mmol/L,x +5s) (mmol/L,x +5s) (mmol/L,x +5s) (mmol/L,x +5s)
CSVD #1(n=84) 11(13.1) 1.68 +0.35 455+0.22 2.62 +0.36 1.23+0.66 6.01+0.56
Xt HEZH (n=50) 6(12.0) 1.69 +0.21 451+0.18 2.62+0.44 1.29+0.24 5.97 +0.46
1 x2 14 0.034 0.183 1.087 0.000 0.618 0.427
P 0.854 0.855 0.279 1.000 0.538 0.671
2.2 WA GFR.RMEBEBH/KFERAMELE * 4 CSVDARMEBEAEHKT MoCA 4

WAL GFR. JR i 188 H K S BHME L
B, ERA5 2 X (P<0.05),CSVD 4 GFR /K
AR T R, PRACER AR K i X IR DL
2,
2.3 CSVD #4H GFR 7k ¥ MoCA 4 & & ¥ VCI
EHERWILE

GFR [H . FA1E4L MoCA 43 & 3 VCI K%
i, 2255 A 512478 L (P<0.05),GFR FHYE4L Y
MoCA 4T GFR BIYELL, 5 3F VCI AR E T
GFR P41, W3 3.
2.4 CSVD HARMEBZERAKTF MoCAENRE
¥ VCl ZEZERLE

PR T I FHE . BIPEZD MoCA 3453, &)
VCI AR LA, 22 A g1t 27 X (P<0.05), FHE
2 () MoCA AT BATEAL , &9 VCI & AR 5
TR, W 4.
2.5 CSVD 4 GFR ERHEHEHKFES MoCA
S BYE K1

CSVD £ MoCA 1435 GFR S fiAH54(r=-0.78,
P=0.000),1fi5 mALB 2 1EA5(r=0.75, P=0.000).

*®2 WHGFRRMEBEZEHKTERBMEEILE

GFR PRI &R
AL RWE/ R R/ R
(ml/min,x+s) (%) (mg/lL,xxs) H#il(%)

CSVD #41(n=84) B84.47+9.53 45(53.57) 24.01+6.12 43(51.19)

tHAZH(n=50) 105.56 +11.56 0(0.00) 15.63+5.58 0(0.0)
t/x 2 MH 11.430 40.329 7.918 37.690
P{H 0.000 0.000 0.000 0.000

#& 3 CSVD 4 GFR /KFE5 MoCA S K
A3 VCI BERMELE

151 MoCA $£43 / A VCI KRR
(43,x£5) 1#1(%)

GFR [HME4H(n=45) 20.22 +1.83 45(100.00)

GFR FAME4H (n=39) 26.77 +1.27 5(12.82)

t x4 18.769 65.908

PiA 0.000 0.000

REHF VCI R EERLR

13 MoCA $£45 / G VCI kAR
(4, xxs) Bl(%)

PRI AE (0 =43)  20.66 +1.42 43(100.00)

PRI AR APME(n=41)  26.05+1.55 7(17.07)

1 xE 16.630 59.906

Pia 0.000 0.000

3 g

CSVD 1 32 B3 75 I A5 — P A2 A 1 i VRS 1 ol
LT 4E IR TR BT B 2 S/ Ntk 1SS I A RER
SRR3R P B AR R A SP- ULA L, ke o A5 A1 2%
S5, 5 IR T A e P 5 e Ak . CSVD 19 & HL T
Al B TR F AR 2E /N i A 4548 1 el AR K 5 R A 1K
VRE e S Tt i PR 405 O, DR A Sk g i 1ok
W N I BT FE AL | REALS S i R R 1
MR B M BRPEREFE AT 5 R T8E 1 A5
ARFRIRE T FREY, BB AA XTI D RE 365
TN BALFIRE SR M A ICAZ AR T IR
[T ] Gl (N (K= ] N S S 3 TR
FT BT KM 2 (8] 27 4 38 5 s A Fn T g . DRI, 38
W LU LR RES S R g5 40 28 1k i PR 2 24 0T XA
HITRE =R R . AR S ) 2 7 T, B S e
— R EA R A, R B0 A R4
ARG BE A7, %o it e sh 35 fURR , — BLAEAH G &
FE R R A & BRI N Bz T e B i Rz AR A
TS A0 A, 2 o PR AG 9RE /N i A S ] g i B 2
FLht o BARAE £ S MR B R 10 & 2R S A R A
G F oA T R B A S AL ) e A A — s AR SR,

SEHWIITF I, CSVD 41 GFR IR T X IR, ifif
MALB = FXF B4, iX 5 RHARF o T 45 S — e, 1 AgE
18 ,CSVD 4 1Y GFR A2 1E % A BEHE 55 s WADA
SEPHZE mALB R §E0 CSVD R4 Kk J AR 450
G456 CSVD 2K 11 78 151 £ 2 40 4l 3k i i AL iR 5
1550 J B0 Fes BR A AR AU 20 e 22 % s BR PR A BT 9 F
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PR A4 . PZH s S X IRZH U3, GFR 35 R,
1Ml mALB Y47+, BRLIHED GFR & mALB 5 CSVD
(1) A R R A7 A — 2 CIE . 4R H ATC T CSVD
4 GFR Fl mALB S5INHITIRER X RIEANZ , 2EH
L5 BTt 7E CSVD A3 GFR BHA & 1 Mo-
CA 4> 5 T GFR M1 ,CSVD & 3f mALB P i
F ' MoCA 34> & F mALB [, H CSVD 4143+
GFR BHM: 56 91 mALB FH P £ 2 2545 I 0 D RE 46
=+, VCI & 100%. ifif GFR BT & mALB [
PR CSVD FURAS A VCI & A B KA 8%, H
fi. T GFR FHTE S mALB FHIEEE . At Al UL, GFR
K mALB JK V-5 5 CSVD 2H-4 N sh REd 2 %
YIASE, B # X GFR .mALB ZKFEHIA 4 %
FERE VLA TAH O PERS 46 % B, CSVD Hi 35 1 GFR i1k
5 HINFN T RE R AT R B 52 GUAH G, T mALB #1552
HEIEAE, HEMZRL RS FHEAR X:.OF
UG 00 A8 PR 1) M9 80 0 2 EAT AR R AR, DRI
(] — e 6oy R 2% ol B A IN LA 7 A 5], B A AT e
[F] 552 M i ) /N I35, A AT 1 s PR 28T Tl
H AR BN eI E C AU Al GFR
FEICIR, [A]B) SCHkHGE FE 5 CSVD A B9 QRE
A SCHERARIE , GFR T 5 H il P A o 45 S8 2 ik
PRI S L) 7 R e RV B T AP AE A G . 527
GMRGE , RSB A T R T GFR R B S IR
PR LA RS T A MR B I DA G o ] s i 1t 3
Bl K5 B i M e R e L, 2R
SR,

CSVD NI E R IR B B | i I e 3 Mg K,
DAL G S LA & B T 1T W RE 2 L e CSVD
WEE NI A RS U=y S NI S R 4]
AT T HURANEE, s BE TG . B SRR,
CSVD 4H 471 GFR & mALB /K-8 B E A AN
[ 72 BE A I D) g 5 75, GFR Al mALB 7K F 5 CSVD

FIFANATIRERLISAFAE A . IR GFR.mALB
SEARARAR BN R, w4 DA i/ 0038 5 0T
IR BES F B IR 48 br 2 — , 0 T Lk ds 4R
S R S AT AR OGS B LA S 220 BT
i, A By T4 CSVD AT BEFReft A 4G ) 5
X AESE CSVD it e HA BB o
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