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Construction and validation of a columnar line graph model based on factors influen-

cing carotid artery calcification in patients with ischaemic stroke
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Department of Neurology, the Third Hospital of Xingtai, Xingtai, Hebei 054000, China

[ ABSTRACT] Aim To investigate the factors influencing carotid artery calcification in patients with ischemic stroke
and to construct a predictive model for columnar plots to provide reference for clinical formulation of prevention and control
measures. Methods A total of 500 patients with ischemic stroke were randomly divided into modeling group (350 ca-
ses) and verification group (150 cases) according to a ratio of 7 : 3, and the incidence of carotid artery calcification was
analyzed. LASSO-Logistic regression equation was used to analyze the influencing factors of carotid artery calcification,
and the prediction model of carotid artery calcification risk was built.  Receiver operating characteristic (ROC) curve and
calibration curve were used to analyze the nomogram to predict model differentiation and accuracy.  Decision curve
analysis (DCA) was drawn to evaluate the validity of the prediction model. Results In the modeling group, compared
with those without carotid artery calcification, the age of those with carotid artery calcification increased by 17. 87% , the
proportion of smoking history increased by 32. 69% , the level of fasting blood glucose increased by 22.47% , the level of
glycated hemoglobin increased by 0.69% , and the level of low density lipoprotein cholesterol ( LDLC) increased by
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17.84% , the uric acid level increased by 22.42% , the high sensitivity C-reactive protein ( hs-CRP) level increased by
40.31% , and the estimated glomerular filtration rate (eGFR) level decreased by 7. 04% , with statistical significance ( P<
0.05).
artery calcification increased by 17.23% , the proportion of smoking history increased by 33.39% , the level of fasting
blood glucose increased by 22. 37% , the level of glycated hemoglobin increased by 0. 75% , the level of LDLC increased by
17.96% , and the level of uric acid increased by 24. 44% , hs-CRP level increased by 30. 81% , eGFR level decreased by
6.46% , the difference was statistically significant ( P<0.05).

In the verification group, compared with those without carotid artery calcification, the age of those with carotid

In the modeling group and the verification group, the pre-
diction models of carotid artery calcification were constructed based on the above factors, and the AUC for predicting carotid
artery calcification was 0. 953 and 0. 972, respectively, which was accurate and clinically effective. Conclusion In-
creasing age, smoking history and increased fasting blood glucose, glycated hemoglobin, LDLC, uric acid and hs-CRP lev-

els are independent risk factors for the occurrence of carotid artery calcification, and elevated eGFR levels are independent

protective factor.
artery calcification.
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carotid artery calcification

The prediction model based on the above factors has certain predictive value for the occurrence of carotid

columnar line graph model; predictive value
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Table 1. Comparison of clinical information between the two groups

YN LRl PN 2
i KRt EHHIKENE Bk KoL Skl
(n=136) (n=214) (n=58) (n=92)
PR/ [ (% ) ] 0.829 0.874
90(66.18) 144(67.29) 39(67.24) 63(68.48)
7 46(33.82) 70(32.71) 19(32.76) 29(31.52)
8. V84 59.25+5.05 69. 84+4.31 0. 000 58.96+5.27 69.12+5.14  0.000
BML/ ( kg/m?) 25.09+2.27 24.85+2.13 0.317 24.812.55 24.92x1.84  0.760
PSR/ [ (%) ] 25(18.38) 37(17.29) 0.79% 10(17.24) 15(16.30) 0. 881
AR s/ [ (% ) ] 21(15.44) 103(48.13) 0.000 9(15.52) 45(48.91) 0.000
BERRIE/ [ 1% ) ] 28(20.59) 41(19.16) 0.743 12(20.69) 17(18.48) 0.738
BMLE/ [ B %) ] 84(61.76) 143(66.82) 0.334 36(62.07) 60(65.22) 0. 696
P B/ [ (% ) ] 67(49.26) 98(45.79) 0.526 29(50.00) 42(45.65) 0.603
TIA H/[ (% ) ] 62(45.59) 95(44.39) 0.826 26(44.83) 40(43.48) 0.871
R L/ [ (% ) ] 22(16.18) 28(13.08) 0.420 9(15.52) 12(13.04) 0.671
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FBG/ (mmol/L) 5.83x1.27 7.14%1.50 0. 000 5.90+1.22 7.22+1.47 0. 000
HbAlc/% 5.46+1.08 6.15+1.23 0. 000 5.42+1. 14 6.17+1.30 0. 000
TC/( mmol/L) 4.85+1.20 4.98+1.09 0.297 4.88x1.14 4.95+1.20 0.723
TG/ (mmol/L) 1.57+0. 56 1.5420.65 0.658 1.59+0.52 1.52+0. 54 0.434
HDLC/ ( mmol/L) 1.3120.49 1.3820.45 0.172 1.30+0. 59 1.37+0. 62 0.494
LDLC/ ( mmol/L) 2.410. 64 2.84+0.95 0. 000 2.45+0.62 2.89=0.87 0.001
UA/ (umol/L) 393.12+85.24  481.25+98.11  0.000  390.25+79.41  485.63+95.37  0.000
hs-CRP/ (mg/L) 5.83+0.82 8.18+2.03 0. 000 6.07=1.12 7.94+2.36 0. 000
eGFR/[mL/(min - 1.73 m*)]  113.29£10.25  105.84+9.81 0.000  112.98+11.30  106.12%8.59  0.000
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Figure 1. Typical case imaging images
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Table 2. Variable assignment table for LASSO-Logistic regression analysis
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30k Table 3. Logistic regression analysis of factors influencing
carotid artery calcification in patients with ischemic stroke
201 SES B S.E. Wadyx® OR 95% CI P
= 1ol ARy 1.964 0.474 17.162 7.125 1.274 ~39.852 <0.001
W MZAHEE  2.324  0.483 23.148 10.215 2.037 ~51.222 <0.001
0%; —_ FBG  2.216 0.478 21.498 9.171 1.854 ~45.362 <0.001
HbAle 2.211 0.392 31.817 9.126 1.741 ~47.838 <0.001
i LDLC  2.199 0.499 19.411 9.012 2.001 ~40.584 <0.001
UA 2.053 0.403 25.954 7.792 1.552~39.119 <0.001
—20E° 1 1 1 1 hs-CRP  1.979 0.387 26.162 7.239 1.468 ~35.694 <0.001
- 8 8 = = eGFR  -0.579 0.107 29.235 0.561 0.341~0.922 <0.001
Log(lambda)
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Figure 2. Diagram of the dynamics of the LASSO-Logistic

regression screening variable
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cross-validating the optimal parameter A

2.3 BmMEMEPEETIRKSUEZMEE
Logistic [EJ343#f

A gsle i i 2 mf R Bl B S Ak & A S T R
RAR & (KA =0, %4 =1) ,LASSO i vE H 4 8 4
oy A2 1T 2 &K Logistic [F1H4#HT, 45
RN RN A5 W KH 5 &2 FBG HbAlce LDLC
UA hs-CRP 7K-F- T 55 15 Ay e il 14 il 2 v 58 35 351 5
Ik E5 A & A= ST fe 5 R (P<0.05) , eGFR 7K F
Fh v kBt i 2 e A 2 303 kS Ak & A 1 kST
PRI 2 (P<0.05;%3)

AR
=z

2.4 ERmMEREESEE TS MEZT
LEEBME

FEFAERE AR S FBG .HbAlc .LDLC  UA  hs-
CRP J eGFR X 8 L ifil P4 fii 45 v £ 25 35 sl ik 5 4k
R R ST 5 ) PR 2R AR 4R A £k PRI WA BB
16 43 Wi & 4F 8 35 K, FBG . HbAlc  LDLC , UA | hs-
CRP 7K-F-FH5 S eGFR 7KV T B, 51 26 KA AU AH
VR4 g, A 7 B4 St i 1 P 2 v BB 25 s Dk Ak
RS LT (B 4) a5 2k A A4 R 3 e v
e s e R B e e TR I S 2w B N [ [
2 AU (JEL 73 <88 43 ) AHXH I KUK (88 73 < &k
I3<131 43) AHXF i KUK (131 3 < B Jr<162 77) |
T XU (43 =162 43) .

0 10 20 30 40 50 60 70 80 90 100
[ N N N T N T W N |

SE
Fig T T T T T T 1
52 56 60 64 68 72 76 80
=
R 4 5B —
b
SEmE 2 T T T T T T T T T
2 3 45 6 7 8 9 101112
BT ESR T T T T
235565895
LDLC T
1 2 3 4 5
ﬁ@ T
150 600
hs-CRP r T T T T T T T T 1
4 5 6 7 8 9 10 11 12 13
eGFR T T
140 120 100 80
Ié\ﬁ{ﬁ T T T T T T 1
0 50 100 150 200 250 300
oNoPe?
=l 4. o0 ik i 14 i 22 vh 28 2B S Eh Ak 5 40 &2 M E =AY
5 & El AR R

Figure 4. Columnar graphical model for predicting
factors influencing carotid artery calcification in

patients with ischemic stroke
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