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Nested case — control study on risk factors of carotid artery plaques
SUN Xiao—ping’, GAO Ning, CHEN Rui—di, YAN Wen, WANG Min—zhen
"Health Management Center, The Second Hospital of Lanzhou University, Lanzhou, Gansu 730000, China
Abstract: Objective To analyze the influencing factors of carotid artery plaque occurrence based on a prospective dynamic
cohort. Methods A nested case—control study was adopted. A total of 1 150 newly—diagnosed patients with carotid artery
plaques from March 2018 to November 2023 were selected as the case group. According to the principles of the same gender,
age + 3 years, and the same year and month of the initial examination, 1 150 individuals without carotid artery plaques were
individually matched at a ratio of 1:1 as the control group. Finally, 2 300 subjects were included in the study. A conditional
Logistic regression model was used to analyze the influencing factors of carotid artery plaque occurrence. Meanwhile, the
dose—response relationship between different exposure factors and the risk of carotid artery plaque was analyzed by using
tertile stratification and restricted cubic spline (RCS). Results The results of multivariate conditional Logistic regression
analysis showed that abnormal serum high—density lipoprotein—cholesterol (HDL-C) (OR=1.370, 95%CI: 1.073-1.748), blood
urea nitrogen/creatinine  (OR=1.024, 95%CI: 1.004-1.044), and red blood cell distribution width—-SD (OR=1.037, 95%CI:
1.003-1.072) were risk factors for carotid artery plaques, while total protein (OR =0.966, 95% CI: 0.944 -0.988) was a
protective factor. The RCS results showed that there was a negative linear dose—response relationship between HDL-C, total
protein and the risk of carotid artery plaque, and a positive linear dose—response relationship between blood urea nitrogen/
creatinine and the risk of carotid artery plaque (P yeu < 0.05, P i > 0.05). No dose—response relationship was found
between red blood cell distribution width—SD and the risk of carotid artery plaque. Conclusion HDL-C, total protein, blood
urea nitrogen/creatinine, and red blood cell distribution width —SD are associated with the occurrence of carotid artery
plaques, and there is a linear dose-response relationship between HDL-C, blood urea nitrogen/creatinine, total protein and
the risk of carotid artery plaque.
Keywords: Carotid artery plaque; Risk factor; Nested case—control study
E2TE - H & A AR E (23JRRA0997, 24IRRA351) 5 HIRr 8 TUEAT LRI R 250 H (CSWSKY-2019-19) 5 22N TRk 3130 55 H (2023~
02-27)
VEB T VT (1984—) , 2, AR, B TATH N, AIFFET7 1 S50 L 07 -5 (e S B 5 1237 (2000—) , %, W72 IR 7 160+ A M VALA T2 s PV
V-5 T AR — R
BEVEE PV, E-mail : 2601974900@q.com




PACTRBTEE S 2025 445 52 %45 5 W] Modern Preventive Medicine, 2025, Vol. 52, NO. 5 < 943 -

BEE SR I F 2 I A BERE A0 R i Fh R
T Lo A58 IR LA A R B AR FEE AR S B
AW b TR, BN BRI N A A3 T
F S 80D A A g I (B N K 2
F18) EE A 6 D 2R R T B B e, Sl R IRE SR At
G PIHEY, BRI ORI TIRREE I, 2020 4F
PRI IR REPRAG 3 ik 2197, i Tz BRI H
By i ] B IC BN B s S 7 G , S50 Dk BRI A6
TEAE RS 2 TR, m] L 310 2 1A 3913l
R AL LML R LA 14 RS, DA R B Ay
JEE AR AT i S50 JURRE R ) FTT7 AIAS B, AT o AP A i
OIS BER B A A AR TN E B 2T R,
AU TR | v L AR PR 2 DR 2R S8 K B B )
KA, (B2 W o5 , RS IO A
FRo W ICASHIEFESE T HON 4 22 M T S =1 R e fid B
RO AT 5 AR R A, 2R 1 S
1%k BEBIETE 73 A AR S B DK EBR A A RO 2RI 2R,

S IK BB Koo i 0 A4 95 1) T B e =4
1 #EREFE

1.1 AR $EER018 4E 3 A 18 H—2023 4E11
H 14 BEEHI 20T 5 = H BB 32 s gl kol 7=
Ktr 73 732 Gilfd AR ARE IR S, Sish IkEE
AR SR 75 AR F ORI T2 W AR : (1)
A =2 B K R A 45 5 20 008 Hi] 5 (2)#1 1K
KA B KBS 14 844 141] 5 () WIUARKG kL 58
HH 9266 Hi, LABEDTINEE &1 1 150 5503 ik 5E
P B A A, de FRIRIPE ] RS + 3 8 WA s [
A AF 6 3 A9 B0 AT 1 c 1 S RICES , 99 A
1 150 FIBETTA B A Bk BEHE X fR2H, e 2edt:
N 2300 BIBFFEXT S, e M UCEC AR L 1, A
TF 53 Mg R AR B P2 25 B 44 AL A B S F T RF2A 00T
ANV B G RE A o AR GE i 2 M 2R 5 B B
PRI ZE 51 23 A5 (2023A-314)

| T REARR BB 3 B R R (=73 732) I

]

HER U | KT B 55 B (=53 724) |

| WFXTR (n=20 008) |

>

FERRAL LA AN KPR (n=5 164

HERR IR A o8 (n=5 578) <—1

AR (n=9 266)

20185 NFAF]

2019%E N A5 |
(n=1367)

20204 NFAF1 |
(n=639)

PIEININT |
(n=968)

20224 NBAF 20234 NEAF

(n=1516)

(=4 405)
I

(=371
I

|

| e - 150>|

l

WA RRAEHEFRBERE (n=1 150)
VORI [ R 3 P EER A 1. 1MAICE

NN R (n=2300)

1 B 0 BRI S0 0 R 0 e e 14

Figure 1 Flow chart for screening subjects in nested case—control studies
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Table 1 Comparison of baseline physiological and biochemical indexes of study subjects

B2 (n=1 150)

Xt IR (n=1 150)

5 i ZI 5 PiE
n/M (%)/( Pss, Pss) /M (%)/( Pss, Pss)
7 531) <0.001 1.000
b 886.00 (77.00) 886.00 (77.00)

FEWR (D) 55.00 (49.75,63.00) 55.50 (51.00,63.00) -1.217 0.224
BMI(kg/m?) 24.52 (22.57,26.56) 24.16 (22.31,26.34) -1.964 <0.050
Wi H (mm Heg) 127.50 (115.00,141.00) 126.00 (115.00,138.00) -1.371 0.170
#79K K (mm Hg) 78.00 (70.00,86.00) 77.50 (70.00,86.00) -0.341 0.733
FPG(mmol/L) 5.42 (5.07,5.99) 5.39 (5.05,5.87) -1.516 0.130
TC(mmol/L) 4.54 (3.99,5.14) 4.45 (3.95,5.01) -2.387 0.017
TG(mmol/L) 1.40 (1.00,1.95) 1.33 (1.00,1.86) -1.940 0.052
HDL~C(mmol/L) 1.13 (0.98,1.31) 1.17 (1.01,1.38) -3.343 0.001
LDL-C(mmol/L) 2.52 (2.10,3.02) 2.44 (2.04,2.90) -3.302 0.001
TyG 8.76 (8.39,9.13) 8.68 (8.36,9.08) -2.295 0.022
TG/HDL~C 2.86 (1.88,4.32) 2.61 (1.78,3.97) -2.798 0.005
METS-IR 37.97 (33.79.42.72) 37.14 (32.87.41.62) -3.020 0.003
R 2 (mmol/L) 491 (4.18,5.82) 4.94 (4.18,5.79) -0.627 0.530
JULBF(wmol/L) 75.40 (65.60,84.70) 76.80 (66.98,85.90) -2.119 0.034
PREA /LB 16.40 (13.59,19.57) 1591 (13.38,19.24) -2.146 0.032
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(5:3%)
- Fe B2 (n=1 150) Xt ZH (n=1 150) . P
n/M (%)/( Pas, Pys) n/M (%)/( Pas, Pys)

PRI (umol/L) 353.29 (303.51,408.13) 350.05 (298.98,403.17) -1.362 0.173
AN ARG(U/L) 20.50 (14.60 ,29.73) 19.20 (14.10,27.80) -1.966 0.049
A HUE T (U/L) 20.70 (17.20 ,25.10) 20.60 (17.70,24.80) -0.036 0.971
AL | RN 1.00 (0.77,1.31) 1.05 (0.79,1.33) -2.393 0.017
JAHLT 2 (wmol/L) 13.45 (10.10,17.70) 13.60 (10.50,18.20) -1.414 0.157
BEAENRLIE (umol/L) 4.40 (3.10,5.90) 4.50 (3.30,6.00) -0.958 0.338
[A] AR LT 2 (mol/LL) 9.25 (6.30,12.60) 9.40 (6.50,12.70) -1.150 0.250
BB R BE(U/L) 30.90 (20.90,38.63) 30.20 (19.40,36.69) -1.905 0.057
DM ERR R (U/L) 83.69 (69.78,93.03) 83.69 (69.45,90.43) —0.865 0.387
R (L) 71.07 (68.38,73.10) 71.07 (69.10,73.50) -1.804 0.071
HEH (/L) 44.08 (42.40,45.60) 44.08 (42.70,45.80) —1.644 0.100
R F(g/L) 27.00 (24.60,29.00) 27.00 (24.70,29.40) -0.717 0.473
FHERE 1.68 (1.48,1.83) 1.68 (1.48,1.82) -0.096 0.924

2.1.2  IMUHHAYILLRERNE 19 2H A0 X HRZH 7 11 40
iR s O o e vt R N e U S QR £ 7 U

TP 20 RS /AR TS /IR R RRURD ATST S5 111

Table 2 Comparison of baseline blood routine indexes of study subjects

R 2 WIFASGIEL N H AR bR LA

WA GRR ERAS I EE L (P<
0.05), i3k 2,

FEHIZL (=1 150)

Xt R4 (n=1 150)

it M (Pas, Pys) M (P, Prs)) ZfE PE
A0 (x 10°71) 5.86 (4.90,6.80) 5.67 (4.80,6.61) -2.876 0.004
v A L LG (%) 60.00 (54.80,65.00) 60.20 (54.40,65.20) -0.305 0.761
IR ELAH I (%) 31.30 (26.68,36.20) 31.15 (26.40,36.30) -0.199 0.842
AN L (%) 5.70 (4.80,6.60) 5.60 (4.80,6.60) -0.246 0.805
WG IR A 4 L LE % (%) 1.80 (1.10,3.00) 1.80 (1.10,3.00) -0.412 0.681
WE TR A 2 L LY (%) 0.50 (0.30,0.60) 0.50 (0.30,0.60) -1.217 0.224
R A A (x 10°71) 3.44 (2.81,4.22) 333 (2.74,4.12) -2.192 0.028
TR EL AT x 1091) 1.80 (1.46,2.17) 1.71 (1.42,2.10) -2.793 0.005
PR AN x 10°71) 0.33 (0.27,0.40) 0.32 (0.25,0.39) -2.608 0.009
WG R AL A £ (% 10°7L) 0.11 (0.06,0.17) 0.11 (0.06,0.17) -0.675 0.500
WETH A 2 4% (< 10°7L) 0.03 (0.02,0.04) 0.03 (0.02,0.04) -2.941 0.003
LTARMIT A x 1071 4.90 (4.59,5.20) 492 (4.63,5.21) -1.209 0.227
2T A (g/L) 154.00 (145.00,163.00) 155.00 (145.00,163.00) -0.840 0.401
LT 20 AR (%) 46.30 (43.40,48.70) 46.50 (43.80,48.70) -1.026 0.305
LT AT- AR ) 94.30 (91.80,97.00) 94.30 (91.80,96.80) -0.408 0.684
S LT & (pe) 31.40 (30.40,32.40) 31.40 (30.40,32.30) —0.389 0.697
SP-E4 1 412 1V B (/L) 333.00 (327.00,338.00) 333.00 (327.00,338.00) -0.257 0.797
LLANN A FERE -SD(f) 44.00 (42.38,45.80) 43.80 (42.20,45.60) -1.574 0.116
LLANAR TG FESE —CV (%) 13.00 (12.60,13.40) 12.90 (12.60,13.40) -1.079 0.281
M/ x 10°71) 195.00 (162.00,230.00) 189.00 (157.00,224.00) -2.679 0.007
i/ (%) 0.20 (0.17,0.23) 0.20 (0.17,0.23) -2.265 0.024
I/ N 53 A 5 (1) 16.40 (16.20,16.70) 16.40 (16.20,16.70) —0.664 0.507
SR NRAAFR (1) 10.40 (9.50,11.40) 10.40 (9.50,11.40) -1.265 0.206
AR EEEE (%) 30.20 (24.20,37.10) 30.80 (24.80,37.73) -1.136 0.256
NLR 1.89 (1.53,2.43) 1.93 (1.52,2.47) -0.275 0.784
PLR 108.16 (85.57,136.80) 107.99 (86.76,136.41) -0.165 0.869
sl 374.34 (280.85,490.01) 361.99 (267.75,481.81) -1.535 0.125
AISI 119.65 (80.44,175.91) 112.72 (77.29,170.09) -2.307 0.021
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AL 530 TE R —SD S T 351 8 ik BEHe () A 6 PR 2
(P<0.05), B\ NGRS 8h KBS () f b R 2
(P=0.002).

2.3 FHRHLL AR EZNHE - £ FR

XoF E B IOk B HR g s i) PR 28 R T — A i B Ar A
3 &8 HDL-C FILEEE 11 Q3 4L #ish Ik BEH 1 2% i K
B R I, #¢ Q1 4153 T FEAIR 34.9%(OR=0.651,95%ClI :
0.513 ~0.825) #l 24.9% (OR=0.751,95% CI:0.604 ~
0.934); FRZR / JIUEF Q3 45 %0 50 ik B He 2 i XU 2

Q1 401y 1.264 15 (OR=1.264,95%CI:1.018 ~ 1.570).
RCS Z5 5%, HDL-C 1525 115 451 8h ik B ke 2%
DRV 522 70 ) et R o — SO e &R IR A/ LI 5 8
Sl KBEBR S B 52 1E [ 2R PRl i - OB &R L 4T
5341 BE B -SD 5 8l K EE e K o U T i -
W KFR . Wk 4 E 2,

R 3 HBBIPKBEIRAZ K Z AT logistic [B11H5347
Table 3 Multivariate conditional logistic regression analysis of

carotid plaque

At OR {8(95%CI) P8
HDL-C 5% 1.370(1.073 ~ 1.748) 0.012
PREA 1 WLEF 1.024(1.004 ~ 1.044) 0.016
LY A TE -SD(f)  1.037(1.003 ~ 1.072) 0.032
HIEA L) 0.966(0.944 ~ 0.988) 0.002

& 4 HDL-C JREZ /WUEF L4050 A5 98 -SD LR 115 S IRIRESR A A KU G &R

Table 4 Association of HDL-C, urea nitrogen/creatinine, red blood cell distribution width—SD, and total protein with the risk of carotid

plaque development

_ L 1 Y 2 R 3
EiEL 7
OR(95%CI) P1H OR(95%CI) P1H OR(95%CI) Py

HDL-C(mmol/L)

01(<1.05) 1 1 1

02(1.06 ~ 1.25) 0.901(0.740 ~ 1.097) 0.301 0.900(0.738 ~ 1.097) 0.298 0.882(0.717 ~ 1.084) 0.232

03(=1.26) 0.646(0.522 ~0.800)  <0.001 0.675(0.542 ~ 0.841) <0.001 0.651(0.513 ~0.825)  <0.001
FRZ A, | JIUEF

Q1(<14.38) 1 1 1

02(14.39 ~ 18.12) 1.069(0.877 ~ 1.302) 0.508 1.053(0.863 ~ 1.284) 0.612 1.079(0.880 ~ 1.323) 0.467

03(=18.13) 1.238(1.005 ~ 1.526) 0.045 1.247(1.010 ~ 1.539) 0.040 1.264(1.018 ~ 1.570) 0.034
LIR30 56 B -SD(H])

Q1(<42.90) 1 1 1

02(42.91 ~ 45.00) 1.029(0.846 ~ 1.250) 0.777 1.010(0.830 ~ 1.229) 0.920 1.029(0.843 ~ 1.257) 0.776

03(=45.01) 1.181(0.956 ~ 1.460) 0.123 1.156(0.933 ~ 1.431) 0.184 1.192(0.957 ~ 1.484) 0.117
S H (L)

Q1(<69.90) 1 1 1

02(69.91 ~ 72.19) 0.750(0.609 ~ 0.925) 0.007 0.740(0.599 ~ 0.914) 0.005 0.741(0.597 ~ 0.920) 0.007

03(=72.20) 0.795(0.644 ~ 0.981) 0.032 0.774(0.626 ~ 0.957) 0.018 0.751(0.604 ~ 0.934) 0.010

H:Q1.02.03 SN EE — 55 BB A B | R R AT A AR s AR 2 R BMIT AR AT KR s B 3 AR 2 (1 A I A
FPG . TC.TG LDL-C HDL-C({X /R Z % / WUEF LTA0AR 510 5 5 -SD AR ) JRZE S/ WLEF (I HDL-C (£ A0 5375 56 B —SD AR 1) (440
M0 A5 G —SD({X HDL-C SR ZE A, / WUEFFILEE 1) A1 1 (I HDL-C SR ZE A / WU 4085315 S ) -SD) .

3 3 #

3.1 HDL-C #= %% & 5 30 3 bk 38 e K Jm 69 PR 47 )
% RWFSE R, HDL-C R R (12 80 3h ik 5 bk %
R R %, HBEZE HDL-C AR K3,
S K BEH 1 2 g AR BT . R 209 3 HDL-C
SES AN KBS R R 2 . FLA 9% 3 HDL-C
5 AR NG LA 05 HR 3 S kB B L A G gk
KL g SO 5 4 7S 250 o0 ok o R A Ak T B 5 1LY AR
FURTE 2 AT BRI G, SATRSE 25 A L. 1R
O MR R 7, HDL-C 52 55 JJH (78 5 (14 306 o) 5%
e, PrEACIFIRTT N R A0 Ao 22 A Ak ) LDL-C 145

8, A, HDL-C ELAT F il A % i o T Fn4e
RAEH 5 BT 4ER5E 9 Bz 4 (%) B B D) g , 2 1 B 1k
STk REREAL O B, SR 1 S Esh kol RERE bz
] AL T BB AR A PR B A slb e AR
A G Horb, B B AT AR 2 S Kok REREAL T 2R
H AT A5G0 2E A i AR IR Cu®, 180 A H
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