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[Abstract] Objective To explore the application value of small and dense low-density lipoprotein
(sd-LDL)/low-density lipoprotein (LDL) and homocysteine (HCY) in multivessel coronary artery lesions.
Methods The 250 patients admitted in Jinan Integrated Traditional Chinese and Western Medicine Hospital who
underwent coronary angiography from January 2022 to October 2023 were selected as study objects. According
to the degree of coronary artery stenosis, they were divided into study group (150 cases; stenosis degree=50%)
and control group (100 cases; stenosis degree < 50%). The level of LDL was measured using direct surfactant

elimination method, the level of sd-LDL was detected using peroxidase method, and the level of HCY was detected
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using enzyme cycle method. The levels of sd-LDL, LDL, sd-LDL/LDL and HCY were compared between the two
groups. The receiver operator characteristic curve (ROC curve) was plotted, and the area under ROC curve (AUC)
was calculated to evaluate the predictive value of the above indices for coronary stenosis=50%. The patients in
study group were further stratified into single-vessel group (68 cases) and multivessel group (82 cases) according
to the number of coronary artery lesions. Lesion severity was assessed using Gensini score, and the patients in
study group were divided into low-risk group (56 cases), intermediate-risk group (51 cases) and high-risk group
(43 cases). The levels of sd-LDL, LDL, sd-LDL/LDL and HCY were compared across subgroups. Spearman
correlation analysis was used to explore associations between the indices and number of coronary lesions or
lesion severity. Results The levels of sd-LDL, LDL, sd-LDL/LDL and HCY in study group were significantly
higher than those in control group [sd-LDL (mmol/L): 1.36 0.47 vs. 0.79+0.22; LDL (mmol/L): 3.57+0.91
vs. 2.76 +0.80; sd-LDL/LDL: 0.38 +0.07 vs. 0.29+0.05; HCY (umol/L): 14.58 +8.54 vs. 12.13+5.39; all
P < 0.05]. The ROC curve analysis showed that the AUCs of LDL, sd-LDL/LDL and HCY for predicting coronary
artery stenosis were 0.752, 0.867 and 0.600, respectively. The AUC of combined detection was 0.911, which
was higher than that of individual detection for each indicator. The levels of sd-LDL, LDL and sd-LDL/LDL in
multivessel group were significantly higher than those in single-vessel group [sd-LDL (mmol/L): 1.58 +0.45 vs.
1.09 £0.33; LDL (mmol/L): 3.89 £0.86 vs. 3.18 = 0.83; sd-LDL/LDL: 0.41 £0.08 vs. 0.34 £0.05; all P < 0.05].
There was no significant difference in HCY levels between the two groups. The levels of sd-LDL, LDL and
sd-LDL/LDL in high-risk and intermediate-risk coronary lesion groups were significantly higher than those
in low-risk group [sd-LDL (mmol/L): 1.724+0.47, 1.36 £0.38 vs. 1.06+0.31; LDL (mmol/L): 3.96+0.92,
3.64+0.83 vs. 3.20+0.85; sd-LDL/LDL: 0.44+0.08, 0.38 +0.06 vs. 0.33 +0.04; all P < 0.05]. The high-risk
group exhibited significantly higher sd-LDL and sd-LDL/LDL levels than intermediate-risk group (both P < 0.05),
while there was no significant difference in LDL levels between intermediate-risk and high-risk groups. There
was no significant difference in HCY levels among the three groups. Spearman correlation coefficient showed
that sd-LDL, LDL and sd-LDL/LDL were positively correlated with the number of lesion branches and degree
of lesions (r values were 0.534, 0.395, 0.442, 0.595, 0.367, 0.606; all P < 0.001). There was no correlation
between HCY and number or degree of coronary lesions (r values were —0.066 and 0.027, P values were 0.425
and 0.738). Conclusions LDL, sd-LDL/LDL and HCY have the predictive value for the degree of coronary
artery stenosis, and there are differences among patients with different numbers of coronary lesions and degrees of
coronary lesions. LDL and sd-LDL/LDL are positively correlated with the number and degree of coronary lesions,
but there is no obvious correlation with HCY.

[Key words] Small and dense low-density lipoprotein; Low-density lipoprotein; Homocysteine; ~Coronary
artery lesion; Predictive value; Correlation analysis

Fund Program: Science and Technology Plan Project of Jinan Health Commission, Shandong Province
(2024308005)

SR B K CGeE ik ) o B0 1k S 5 | e i e i
JEFRRAC TR A, At B P
BRI ASE T A, B R R RE bk i ]
SHUNE P BT B SSENORNE B, 230w
AR B AR B R R KSR B R R A KUK
TE KA I RIS W ik 22 SRS 1Y “ A bRife”,
E3Z 7 ¥ A BIERAE AR DT OE K A AU, BAT
SR L FH 8 Jy B, DR kg <34 B 75 R 5 4T Y 5
Aiti S ki 78 SRR R R B B SR AN L

S8 IOk 985 S A 1 BRAREAE 2 R B TOAR T Il
PVRE , B A i Bl A Ay o T BT e 1) T i
[2_3]0 & E e (low—density lipoprotein, LDL)

JEVEAG IR A QI D BE 1Y B 28 AR, WA R = T B ok A
Tk & A ST fE R R R o [H AR BEE A DS
MR A, LDL 2 /N1 %% 1% % 2 A 2 1 (small and
dense low-density lipoprotein, sd-LDL ) 5 % ik ofs A
A RO R MY, X 7] B H 20K IS iy
L B A ST L8 T AT 3 TR
EZ R (homocysteine, HCY ) S22 it 2 12 11 [R5 47,
Bk R 50 A G I KA AT e AR ST k%
250 P 5E ok A7 8 # AW FERT 4, LA sd-LDL, LDL,
HCY VR FZMEHEHR , H HOX e ke 2 FE B 1Y
PEAG A (8 B 50 728 S RSORI o 28 A B (R AR DG, Sy A8
BT RV S R .



SERR IR BRI 2k 2025 4F 6 A58 17 455 2 #] Chin J Clin Pathol, June 2025, Vol.17, No.2

¢« 00 »

1 #RSHE

1.1 BFgERt4g 2022 4F 1 H—20234F 10 A
“Hegpe] | e AR B O T R T TR PR R A
= B DR RS A T ik s 1) 250 il B35 VR A
TG,

111 AbRHE O FER=18 % ; @ % wlkik
ek, Bk s B X A Rl & .
112 HEBRARIE O A IR KO MR S LAt
WS 5 @ FEAERENKIE R AR ZE s B KE P 5 s @ 4
R s L ek o

1.1.3 BFRd i A AT m T Pa R A
2% 5 F 169G O ol P U 22 A9 2 ik i i s ik A B
fii 1 Seldinger £ AR ZERIIF B4, P-4 72454 b ki s
O3 T Ik 28 SR A A SR AR AR B . AR e OBk
ERRIE  RAIT AL (150 5] 5 B2 R =50% ) Fxt
HEEH (100 1] 3 BEASTREE < 50% ) ; MR TEE ke 28 S %
BEIFTE L3 A5 20 (68 151]) FNZ2 3240 (82 5] ), fiff
H Gensini ﬁé}ﬁ{ﬁﬁﬂmﬁﬂ’yﬁﬁfﬁm, Gensini TE7
HRAE 22 321 L AT RA S . Il S 3w B A5 3 Ao I 5 e
FEEE BB A INAS e, ULER 1. AR4EAS 4
W5 I3 AR SEZH (56 ] 5 < 20 73). e (51 45
20 ~ 40 1), =L (43 71 5> 40 43 ).

%1 Gensini i%4%

AR TR A MEHRERE 559 ()
LEET 5.0 <25% 1
HIRESZ | Bl S B 25 26% ~ 50% 2
HITRE S B 15 51% ~75% 4
AP S B 1.0 76% ~ 90% 8
XA 1.0 91% ~ 99% 16
XS RS 0.5 100% 32
[T i =2 H B L e B 1.0
PSP RN ARSI =13 1.0
Ja L B 1.0

114 BH%E ARG BRI E R, TF A
A B AR B L (RIS < 20250107), T A K 14 3R
A3k 32 A 5 R T I )

1.2 X285 5ikH]  Atellica CH930 4> [ 3h 4= 1k 7
IKE W | VE 5B 222 W i (BT ) A PR A
sd-LDL A5 & G 52 Yl ). LDL Al i)
& (E B - FRMETEHEFRNE RS, HCY 12055 & (i
PRI B A R 2R (R ARR A F]

1.3 55k s ABH T I R G AL
BF PR, R BUR # ABERT sd-LDL ., LDL, HCY 5
W25, IF 1155 sd-LDL/LDL, H: i LDL fiff I EL#7k

Kl , sd-LDL {5 FH i S8 AL Py AGI , HCY fef FH il
PEEREAGIN

14 G057k SRJH SPSS 26.0 #AFX A T
Geitorr, FFEIER AT AT 225 PE R R BORH
B+ brEZE (x+s) o, AR IA] LUBCR AT R
A K3y, 2220 8] Fe AR HIBA DR 3R U7 224307 5 114K
ORI (%) e, L] LR x 2 K ]
Spearman #5¢ R H/ T sd-LDL, sd-LDI/LDL, LDL,
HCY 5 76 Jlk s 722 328800 e ko 722 2 88 R G A2k
2 32 1 TAERRIE 1 £8 (receiver operator charac-
teristic curve, ROC 12 ) 3115 ROC #1ZE T i (area
under ROC curve, AUC), 23#r sd-LDL . sd-LDIL/LDL,
LDL ., HCY X e fikcple 7 R B A F A (B, AR S A
K o =0.05.

2 #R

2.1 R BRSO B PR | AR A —
MR 22 R TG L (B P>0.05), A
At W 2.

Fx2 MIRASEBAN—RERILE

ke 51 () RIS (%)
2051 , — —
B sy S HPE ()
ol 150 85 65 23~78 61.01+10.10
X IR H 100 48 52 32~78 59.45+10.47
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(fF)  (mmol/L) (mmol/L) LDL (umol/L)
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