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Correlation between Charlson comorbidity index and imaging scores of cerebral small vessel
disease Shen Chenxi” ,Shao Hairui ,Wang Fang ,Wan Wenhui ,Zhang Xinghu ,Huang Fang ,Gao Jie,
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Nanjing 210000, China

[ Abstract] Objective To investigate the association between Charlson comorbidity index( CCI)
and imaging scores of cerebral small vessel disease( CSVD). Methods Based on the quartiles of CCI as
the dividing points (Q1 and Q3) , 260 elderly patients with comorbidities were divided into low CCI group
(CCI<2 points,76 cases) ,medium CCI group( CCI 3-5 points, 133 cases) and high CCI group( CCI=
6 points, 51 cases ). The general clinical data, laboratory test results and CSVD magnetic resonance
imaging scores of all patients were collected and grouped for comparison. The comparisons among the three
groups were conducted using the Jonckheere-Terpstra trend test. Results The age and proportion of drink
alcohol patients in high CCI group were both higher than those in medium CCI group and low CCI group,
the serum albumin ( Alb) level in low CCI group was higher than that in high CCI group, the levels of
blood urea nitrogen( BUN) ,uric acid( UA) and D-dimer in high CCI group were all higher than those in
medium CCI group, the levels of fasting plasma glucose( FPG) and glycated hemoglobin( HbAlc) in high
CCI group and medium CCI group were both higher than those in low CCI group( P <0.05). Trend test
analysis results of Jonckheere-Terpsira showed that as the baseline CCI increases, lacunar infarctions
(LIs) ,basal ganglia ( BG)-enlarged perivascular space ( EPVS) , deep/infratentate cerebral microbleeds
(DI-CMB) , medial temporal lobe atrophy ( MTA ) and total CSVD rating all showed a significant
increasing trend( P <0.05). The 3-year follow-up results indicated that with the increase of baseline CCI,
ALlIs, Adeep white matter hyperintensity ( ADWMH ), Aperiventricular white matter hyperintensity
(APWMH) , Acentrum semiovale ( CSO)-EPVS, ABG-EPVS, ADI-CMB rating and ACSVD total rating
all showed a significant increasing trend (P <0.05). Conclusion The CCI may serve as a risk stratification
tool to identify patients at high risk for rapid progression of CSVD. Therefore, comprehensive management
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of risk factors could potentially improve the prognosis of CSVD patients.
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SRR ESEEE(P<0.05), K&K DWMH PWMH
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3.3 HBAMY 3 4FJ5 2 A CSVD F8AR 28 1L 1K
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F1 3HBEBIGRFEE R TR ESRAER LK (3 £s)
ql PR A BMI W AR 2 R TG TC LDL-C
(B %) (%) (kg/m?) [Bl,(%)] [, (%) ] (mmol/L) mmol/L) (mmol/L)
fRccrdl 76 58/18 77.59 £7.62 23.70 £3.02 38(50.00) 31(40.79) 1.35+0.74  4.13£1.21  2.31+1.03
hecIgl 133 96/37 81.22 +8.54 24.01 +2.94 63(47.37) 58(43.61) 1.39£0.64  4.23+1.17  2.40+0.97
BCCL4l 51 4477 85.33£7.93% 24,19 +2.91 30(58.82) 33(64.71)*®  1.59+0.84  4.19%1.10  2.51%1.07
X2/ F {8 4.034 13.850 0.459 1.941 8.210 1.879 0.178 0.570
PH 0.133 <0.001 0.633 0.379 0.016 0.155 0.837 0.566
gl i HDL-C FPG HbAlc Alb GLB BUN SCr UA
(mmol/L) (mmol/L) (%) (g/L) (g/L) ('mmol/L) ( pmol/L) (‘pmol/L)
fRCcCcr4dl 76  1.13+0.31 5.20+1.28 5.84+0.76 38.86+3.74 27.36+4.24  6.51+1.56 78.03+19.55 346.07 +84.70
FCCI4l 133 1.1720.28  6.08 +2.02° 6.48 +1.36* 38.35+3.17 27.76 £4.60  6.08 +2.00  73.74 +29.62 327.14 +91.83
M CCI4l 51 1.10x0.25 6.00+1.80° 6.42+1.18* 37.21 +3.63* 28.36+4.10  7.01 +2.52" 83.62+26.13 374.53 +96.08"
X2/ F {8 1.152 8.536 11.171 3.607 0.787 4.255 2.679 5.146
P1H 0.318 <0.001 <0.001 0.029 0.456 0.015 0.071 0.006
am g P TR PLT 14 NEUT LY 1L-6 PCT CRP Hey
(mg/L) ( x10°/L) ( x10°/L) ( x10°/L) (ng/L) (pe/L) (mg/L) ( wmol/L)
flRCCI4l 76 0.88=1.14 186.6466.05 3.94%2.06 1.71+0.81  9.54+10.19  0.05+0.05  2.79%7.96 14.86 £6.33
FCCI4]l 133 0.62+0.48 191.43 +51.64 3.89=1.71 3.97£23.52  9.96 +9.66 0.05+0.03  3.58+7.63 14.07 +5.76
FCCI4l 51 1.21£1.49 184.80+40.45 3.69+1.04 1.70+0.67  9.50 +9.00 0.06 £0.05 1.80£2.79  15.81 +6.03
X>/F 14 5.291 0.352 0.351 0.586 0.065 1.766 2.836 1.630
P{a 0.007 0.704 0.704 0.557 0.937 0.173 0.062 0.198
T 51K CCLALIEL,*P <0.05; 5 CCI 4L, P <0.05
F2 3HBEIL CSVD FBFRLELE R M( Py, Py) ]
an bk Ls DWMH PWMH  CSO-EPVS  BG-EPVS  SL-CMB  DI-CMB GCA MTA CSVD
TR T K K T TR W W W AT
ffccrdl 76  1.0(0.32.0) 20(1.03.0) 2.0(1.03.0) 2.0(1.02.8) 2.0(1.02.0) 0(0,0) 0(0,1.0) 2.0(1.02.0) 1.0(1.0,2.0) 3.0(2.0,3.0)
fecl4l 133 1.0(1.02.0) 20(1.02.0) 20(1.03.0) 2.0(1.02.0) 2.0(1.02.0)  0(0,0) 0(02.0) 2.0(1.02.0) 2.0(1.02.0) 3.0(2.04.0)
BCCIZH 51 2.0(1.02.0) 2.01.02.0) 2.0(1.03.0) 20(1.02.0) 20(1.03.0) 00,0  20(03.0) 2.0(1.02.0) 2.0(1.02.0) 4.0(3.0,4.0)
J14 3.452 -0.217 -0.815 -1.472 2.462 1.137 4.267 0.242 2.209 3.356
PH 0.001 0.828 0.415 0.141 0.014 0.255  <0.001 0.809 0.027 0.001
R3 3HBEPEY 3 G E A CSVD AR ZELIB L LA [ M( Py ,Pys) ]
an bk ALls ADWMH  APWMH  ACSO-EPVS  ABG-EPVS ~ ASL-CMB ADLCMB  AGCA AMTA ACSVD
W PP W e a1 P W e PR ENAE
fkccrgl 76 0(0,0) 0(0,0) 0(0,0) 0(0,1.0) 0(0,0) 0(0,0) 0(0,0)  0(0,1.0) 0(0,1.0)  0(0,0)
frecr4d 133 0(0,0) 0(0,0) 0(0,0) 0(0,1.0) 0(0,1.0) 0(0,0) 0(0,0)  0(0,1.0) 0(0,1.0)  0(0,1.0)
BCCI4 51 0(0,1.0) 0(0,1.0) 1.0(0,1.0) 1.0(0,1.0) 1.0(1.0,1.0)  0(0,0) 0(0,0)  0(0,1.0) 0(0,1.0)  0(0,1.0)
J14 4.200 3.083 3.706 4.702 7.031 1.420 2.177 1.310 1.546 2.72
P <0.001 0.002 <0.001 <0.001 <0.001 0.156 0.029 0.190 0.122 0.006




IR AR 2025 4 12 A4 42 5512 8 ] Clin Intemn Med, December 2025, Vol. 42 ,No. 12 - 987 -

i i

TE CCI 5 CSVD 4 W45 A () Wy T o 55 v, B
¥4 CCI F+7&, LIs, BG-EPVS  DI-CMB . MTA ¥ 4% %
CSVD G PP 5 W b g a3 BB, AR5
)3 AEBEVI B Bon, A CCO BN EBEEAESL
CSVD #EJEAES: . Lls J& CSVD B A 1) &
FIFOM R F-, WMH 38 5 W g Ak 5 i i B B 5 5
A RAEA K, BEAEWFSE R I WMH | Lls 5 45 3% 1
MY EAT A, L 26 BT 2% B LR 5 58K 1)
WMH ARFRAE A WMH 3B ¢, TEARRSE &
SR 1) BF 5% 9 B4 IE 52 T 5 & ) CCL X T ALLs
ADWMH ,APWMH 1) 50 £ | {H & 3L 27K T, X
Lls 5 CCI HA BEMBACR . ANFEFAH CMB 1
FRa e ANFEIECEHLE . Graff-Radford 251 b5 & BRAE
IR B B4 5L DN 2 o vE AR R B A 3G
SL-CMBs [ & 4= WU . T 5¢ T DI-CMB, B ifil s Az 4
cL N1 = e e Y S TR = = A RS T S R I
B PR RS B-TE YRR AR R 1A Y R i TR i
# DI-CMB JE i, 7 bR #50E B 25 3009 N K e s ) g
B 23 52 ) I P 5 P 38 85 %, JF 4 #F DI-CMB 1 &
A=17 H, DI-CMB 4 % A2 8¢ SL-CMBs 7] fEA K
F A R 2 45 AT ] A R R LR AE T SL-
CMB 230 B 45

PVS S5 bk RS A B RS 4r, 7F MRT b %
LT R MR I B s . AFRHRR BG-EPVS 5
WMHs LIs Fl CMBs A — & B A P, X — & AR BE
FHAERS IEAT ST/ F% | H CMBs LIs il WMH ™ 8 2
J¥5 BG-EPVS MR IEMK™ i CSO-EPVS 5K
TE BRI AE e 2 VAR OC 3t TR 2 A TR A 1
EPVS A7 TR (9 BRIR 2 [ 26, 7E AR B9 v, DA 1)
5T 1Y B HiE & BRBE & CCI FF 5, ACSO-EPVS , ABG-
EPVS S $, (H 2 3£ K 7, BG-EPVS 5 CCI
CFRTE N W2, x4 R 488 BG-EPVS 5 CSVD i
HEGHERGEN T EHENEER, BA [FFEZE CSVD
FOEEELRE , Fan 251200 F0 FE A2 ST ST K B
CSVD 415 MTA PF9¢ 2 B3 E A, X ] 5 5
W25 5 % SR HEE A BRI AR A 56, BB 2T
Y [RIRE R I, ZEB LM CSVD HY BA FIl WMH | LIs J&4H
BRI X R BA KT WMH I LIs %
INANRZ ], A AR IR I T 3 2 B — g 2 PN 35
Wi 4 T, T Jokinen %517 BIF 7% 45 R WoR, MTA &5
WMH  LIs DA A %0 2 e R A9 6 R 38 GCA o %
%, AT BoRBE R FEL K CCT T, MTA TP 2
R X —2E R R T A AR L (A

ZRIAEAER . CSVD B HIT43 & — 42 T ik MRI
HIHERE CSVD AR AR bR B 25 G WO EAR
W5, it R SR A5 R U A M B9, CSVD i 73
FKHHE cCl WA B IEMBEHELER,

e S G A0 A W 1 AFF 9 205 SR e W 78 S i
i FKE D 2K FPG \HbAlc ,BUN UA f/KF
Alb AR s 55 e Hg 48 HIORH G, WEAT S 2% R A 4
IR AR IS RROR, CSVD 20 Rl = > A9 &
CCI SAF#4 52 1 AH G, 33 2 B A~ A 1) 355 0 40 T Jsz ik
B AP R S H A PR R A R X,
I B R A ARt E A B Y L 7 4H . Xiong 451
AFFE B 7~ S A RN B K AP RS B A 5 B = ) CSVD
THHA S, ARBFFEH CCL T A BRI R 5, X
fifEBE CCL 5 CSVD MY SRR ML T AT 2= LA
FPG .HbAlc Alb BUN UA D —BAKESEFRIEWT I
[FIFERILIL et E 22 57 . e Ut B DR eIk
A A R 8 0 R A S A R 4y, 1Al 5 CSVD
Z ) [FIREA e 2 22 AR HAE . Nash 260 5% & B1L
PEPE ' AERG (CKD) BT B8 a2 4 7 F 5 10 R4 8 7
BT S 250 5K 18 1 R ™ Y 3 Bk A A, Teng 451
WFFEEEIR 2 T PR A2 38 5 4 35 Mok T2 R G s e ok
HTIRE, CCI R 290 (O WURBEBE | il i A8 99
Wi PRI L CKD ) 3 m 3 m] (1445 2 AE B IL A, 40 Py B D) g
BREAT P2 PE R AR AN A, X S P K P [RAE
L AEFEFE 2GRN R, & CCLAART —Fb
BRI 4 B MAS GRS Il i R AL n
T CSVD £ Fh R I X & A= FE Ak, B IL, fi
CCI V43Tl CSVD F 2 A B, Bkm 5, % IE
FI| CSVD A9 7™ 5 1 FH RN R XURS: () 2244 , CCT
AT LAAE Ry —F ] B fE B 43 2 0 ok 4R CSVD ekt
HE R e fe N, 30 ok 4 T A XU, PR 28 4 PR o
IR T XEESS SR 1) e A AR

[ ISP AR 58 A7 AE — 22 19 Sy BRAE - (1) AR A 52 4 [m]
JEPERT S, J5 e nl i B RS RE Bmwis
BRI R — 25 AT R AIE CCL X} CSVD Ry 8 45 4K
T S HAUAN B FH AT AEE F7 5 (2)3 4 1 B[R]
TREE CSVD XA g P | 1 i M5 0 1 e A2 17T 75 1T g
S, AR P BT A B TR A TR R CC1 5
CSVD KIBh 28 Ry K 25 (3) AW FE R T
CCI 5 CSVD Z[a] i AH & M, 1B 5 T W A0 92 1) 1
TH MELLEA ST BB A R G R . O R e i AL R A=
Pyl 75 08 2 B a5 I R B 5T i — 20 I B, 25
b ARBFREAMUGIESE T CCL 5 CSVD ARZS B A G .,
FEENEER THS CSVD shs ik i 56 &
LR ZE 0 CSVD [ AU 43 2 3 S T ARG, 0 F



- 988 -

IR AR 2025 4 12 A4 42 55512 8 ] Clin Intemn Med, December 2025, Vol. 42, No. 12

— BT IR T R AF R LT
& % x Wt

[1] Maniega SM, Arteaga-Reyes C. Severe Cerebral Small Vessel Disease Is
Associated With Excess Long-Term Mortality Risk,but Can We Define
“Severe ¢SVD”? [J]. Neurology,2024,103(6) :e209762.

[2] Duering M, Biessels GJ, Brodtmann A, et al. Neuroimaging standards for
research into small vessel disease—advances since 2013 [ J]. Lancet
Neurol ,2023,22(7) :602-618.

(31 Echldal, VEARE:, TIoee, 55, B/ L 15T 55 AH DG Sk 2= 1
RSB RRL)]. H ELE R IR K, 2023,39(2) :147-150.

[4] Markus HS, Joutel A. The pathogenesis of cerebral small vessel diseases
and vascular cognitive impairment [ J ]. Physiological Reviews, 2025,
105(3) :1075-1171.

[5] Nash PS, Fandler-Hoefler S, Ambler G, et al. Associations of Cerebral
Small Vessel Disease and Chronic Kidney Disease in Patients With A-
cute Intracerebral Hemorrhage ; A Cross-Sectional Study[ J]. Neurology,
2024,103(2) :€209540.

[6] Teng Z,Feng J,Liu R, et al. Cerebral small vessel disease is associated
with mild cognitive impairment in type 2 diabetes mellitus[ J]. Diabetes
Metab Syndr Obes,2022,15:1985-1994.

(7] WRUE, R E80, 255 iR R BN B & NS H) NOTCH3 JE I 5828 5
I ABCCO K 2 H /AT 1 DI 3] o 2545 6 K, 2024,
40(3) :186-190.

[8] Zsller B, Connors JM. Multimorbidity , comorbidity, frailty, and venous
thromboembolism|[ J |. Haematologica,2024,109 (12) :3852-3859.

[9] Charlson ME, Carrozzino D, Guidi J, et al. Charlson comorbidity index ; a
critical review of clinimetric properties [ J ]. Psychother Psychosom,
2022 ,91(1) .8-35.

[10] PR B A e 28 27 0 2, PR R 27 2 Bl 200 7 40 2 I 1L 6 5 27
1. P E RGN RIS IR 2020 (1], AR 2R 4458, 2022, 55
(8):807-818.

[11]Beyer F,Kleine L,Ziilke A, et al. Exploring the effect of multi-modal
intervention against cognitive decline on atrophy and small vessel dis-
ease imaging markers in the AgeWell. de imaging study[ J]. Neuroim-
age Clin,2025,46(1) :103796.

[12] Amin Al Olama A, Wason JMS, Tuladhar AM, et al. Simple MRI score
aids prediction of dementia in cerebral small vessel disease[ J]. Neurol-
0gy,2020,94(12) ;el1294-e1302.

(131 2R 405, 22, 250, 4. B/ I A Pl R A ) B 2258 AR A B 5T
BERELT]. AT o BE 2 SRR, 2022,31(8 ) 1758763,

[14 ] AR 2 S0 S 22 4. I/ 7 MRT LS50 &
FIGR[T]. P20, 2024 ,58 (1) :6-17.

[15]Li TR, Li BL,Xu XR,et al. Association of white matter hyperintensities
with cognitive decline and neurodegeneration[ J ]. Front Aging Neuros-
¢i,2024,16(1) .1412735.

[ 16 ] Graff-Radford J, Lesnick T, Rabinstein AA, et al. Cerebral microbleed
incidence, relationship to amyloid burden ; The Mayo Clinic Study of Ag-
ing[ J]. Neurology ,2020,94(2) :e190-e199.

[17 ] Linn J. Imaging of cerebral microbleeds[ J]. Clin Neuroradiol ,2015,25
(Suppl 2) :167-175.

[18] Barisano G, Lynch KM, Sibilia F, et al. Imaging perivascular space
structure and function using brain MRI[ J]. Neuroimage, 2022, 257
(1):119329.

[19] Charidimou A, Boulouis G, Pasi M, et al. MRI-visible perivascular
spaces in cerebral amyloid angiopathy and hypertensive arteriopathy
[J]. Neurology,2017,88(12) :1157-1164.

[20]Fan Y,Shen M,Huo Y et al. Total cerebral small vessel disease burden
on MRI correlates with medial temporal lobe atrophy and cognitive per-
formance in patients of a memory clinic [ J]. Front Aging Neurosci,
2021,13(1) :698035.

(21 ] FARE, /NG A ¥, 55 /I I 7 A ) R e i A8 25 i ¥
SRR R I S Z DI REIT A ARG [T ] IR IR AR R, 2020,
37(12) .845-848.

[22 ] Heinen R,Groeneveld ON, Barkhof F, et al. Small vessel disease lesion
type and brain atrophy ; The role of co-occurring amyloid[ J ]. Alzheim-
ers Dement,2020,12(1) :el12060.

[23]Jokinen H, Lipsanen J,Schmidt R, et al. Brain atrophy accelerates cog-
nitive decline in cerebral small vessel disease:the LADIS study[J].
Neurology ,2012,78(22) .1785-1792.

[24]Yang Y, Cai X,Zhou M, et al. Prevalence and risk factors of cerebral
small vessel disease from a population-based cohort in China[ J]. Neu-
roepidemiology ,2023 ,57(6) :413-422.

[25]Wang Z,Chen Q,Chen J, et al. Risk factors of cerebral small vessel dis-
ease: A syslemalic review and meta-analysis[ J ]. Medicine, 2021, 100
(51) :e28229.

[26 ] Xiong BB, Wang ZJ,Li ZM,et al. Association between alcoholic bever-
age consumption and cerebral small vessel disease burden[J].J Prev
Alzheimers Dis,2025,12(10) ;:100322.

(Wikis H 391.2025-04-26)
(A RS

- BEHE - AEE - mE -

2025 4F 12 B IR AR R Y ZiR S E—RRIER TEESHKRSENZRHR" B S

UTAFA , I RBEIIRENR T I EDAE B I K S RO RS . FET RPEREIER B e T 1 LN P o) g
SEAR, R R S R B RS S iy, SR AR SCAE T XU Btz b b, AR S35 D A% R0 D ) DR~ A 7 % g ek [
BB R I SN 1 T 3 IFMRREAE ISR BE " LA ALR , P8 i S BT IR L AR . B T AR S ) (e IR T 1
ERIHTE SO ST T RPENR T fiE ERL G SCRIHTE R 1T SCEE SR RIXURS: 732 v (9 i PR SC, BIUBI L AT A 222 Bk
BAJA I FIR A B T H 1Sl R PR e B i 5 I g AT I 2 B AR BR R AR S B (S IR T 1 £ 5 I MR AE A W 154G
M) R GE R T BT i ERREEAE I PRS0 S TR T A2 BT ) A R PR, o X AR A I B2 AR e Jig [ 2~ Bk
VR T RE R, B I R T AR et — R SO A Wk A DR SRAE S, B TH S eI i SRR S8 O S =2 12 W
Ey IR R R A i 55— B o TR P = ok 2 WA S 8 S A SR B I i T 5 T E S0 A 43 0 ) R4 1 e (R 1 Bl
ERBEAE S 25 G T FAE 3 3 AT IR PR B M B A5 I R 2 T T BRI S KA . Pl B 35— PR e i
PEor PR BB S B (OB T 16 R M TEAE B SR M S5 907 ) SR AR T S AR A = A 2 M 0 2 S 081 4 37 Y S P e
FHXSHAEATERR | BAEHESNZ G L5 B~ [ Pk B 2 PR AL

FRT R, AR N ETE S AR SRR SRR " H A HROCTE . SEnDER Sy 7 Al e v [ ) 42 19 A ) B 7 [
(www. lenkzz. com ) BRAMIAE , B EHRFZEGE IR RN B E) |

AT 2



