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Study on risk factors for comorbidity of ischemic cardiovascular and cerebrovascular

diseases based on principal component analysis
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[ ABSTRACT ] Aim To systematically analyze the risk factors for comorbid ischemic cardiovascular and cerebrovas-
cular diseases using principal component analysis. It seeks to identify key risk factors influencing comorbidity and to con-
struct a predictive model to serve as a screening tool for the prevention and management of comorbidities. Methods
This retrospective study included patients diagnosed with coronary artery disease from December 1, 2009 to June 30, 2020,
at the First Affiliated Hospital of Xinjiang Medical University, using data from the hospital’s integrated coronary heart dis-
ease prevention platform.  Patients were divided into two groups: those with both cardiovascular and cerebrovascular disea-
ses and those with only coronary artery disease based on inclusion and exclusion criteria. ~ Clinical indicators during hospi-

tal admission were collected. =~ The sample was randomly divided into a modeling set and a validation set in a 7 : 3 ratio.
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In the modeling set, principal component analysis was used to explore the distribution differences in risk factors between the

comorbid group and the single-disease group.

dentified.

model’s predictive ability and robustness were evaluated in the validation set.

By analyzing factor load contributions, the most significant variables were i-

Logistic regression was then used to construct a predictive model, and a nomogram was generated. — The

Results A total of 11 808 participants

were included, with 2 781 (23.6% ) in the comorbid group and 9 027 (76.4% ) in the coronary heart disease-only group.

Compared with the single-disease group, the comorbid group had a higher average age, a greater proportion of females,

and higher systolic blood pressure levels at admission (P<0.001).

Additionally, the levels of hemoglobin, platelet distri-

bution width, low density lipoprotein, and blood sodium were significantly higher in the comorbid group (P<0.05). A

total of 8 265 participants were randomly assigned to the modeling set.

Principal component analysis identified seven key

factors with factor load contributions greater than 5: sodium level, systolic blood pressure, diastolic blood pressure, age,

hemoglobin concentration, platelet distribution width, and total bilirubin level.

structed via Logistic regression.

3 543 participants were randomly assigned to the validation set.

curve was 0. 628.

Using these factors, a nomogram was con-

The nomogram’s area under the receiver operating characteristic curve for predicting co-

morbid ischemic cardiovascular and cerebrovascular diseases was 0. 630(95% CI; 0. 600 ~0. 768 , P<0.001).

A total of

In the validation set, the receiver operating characteristic

Conclusion Elevated sodium level, higher systolic and diastolic blood pressure at admission, older

age, increased hemoglobin concentration, higher platelet distribution width, and lower total bilirubin level are risk factors

for comorbid ischemic cardiovascular and cerebrovascular diseases.

screening patients with such comorbidities.
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Table 1. Analysis of general clinical characteristics
between the comorbid group of ischemic cardiovascular
and cerebrovascular diseases and the single

coronary heart disease group

R

Bl

A (n=9027) (n=2781) B P

L/ [Bl/(%)]  3135(34.8) 1143(41.1) 37.352 <0.001
s 787 64.9+10.1  67.0+9.3  9.632 <0.001
KR/ [l/(%)]  3330(36.9) 1017(36.6) 0.067  0.795
W/ [Bl/(%)]  2094(23.2) 492(17.7) 27.410 <0.001
SBP/mmHg 129+19 132219 5.882  0.001
DBP/mmHg 7611 7511 1.166  0.243
LR/ (K /min) 78.9+11.9  76.8+10.8 7.806 <0.001
WEORIE/ [ (% )]  4156(46.0) 989(35.5) 94.914 <0.001
BIME/[F(%)]  6752(74.8) 2128(76.5) 3.378  0.066
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- g semea LY sema
AH (n=9027) (n=2781) mEeH P RH (n=9027) (n=2781) weE P
LW/ [Bl(%)] 879(9.7)  262(9.4)  0.243  0.621 LDLC/ ( mmol/L) 2.41£0.90 2.61x1.47 -7.544 <0.001
LDLC F#5/ [ (%) ] 3 613(43.4) 1263(50.8) 42.247 <0.001 HDLC/( mmol/L) 1.07£0.33  1.20+0.51 —12.835 <0.001
TG FF&/[ (% )] 4029(44.6) 1374(49.4) 19.521 <0.001 14/ ( mmol/L) 5.67+0.55 4.02+0.43 10.228 <0.001
ﬁﬁj’ﬁﬁ/'\ﬁ/ 1145/ ( mmol/1L) 2.51:0.88 2.46:0.79 2.686 <0.001
(%
[#1(%) ] 10144/ ( mmol/L) 136.88+22.22 139.86£12.30 -6.334 <0.001
04 501(6.1) 97(3.9)  41.841 <0.001 PR
124 4696(56.4) 1496(60.1) (}:zol/f')m 1.28+1.14  1.0240.59 11.349 <0.001
=34 3122(37.5) 892(36.0)
FEBERE K 8.34x5.15 9.02%6.65 5.641 <0.001 s N
2.3 ETF PCA fFk sk i O 0 I & s B EF
. HXxBlEFRTE
2.2 HEBEASHBASIWENEISRIER

2w TR S BB AR 2 I kAR Ak
EHEAR LR 2E S, SR N, ARG 4 B H K
SE PDW i/ AR R LDLC . HDLC 1 1fiL 44 7K SF i
FE TR (P<0.001) ;i HR Mk 40 i 4% Ui
R AHEARLT R A IR A IR R IR 2 AL 4 4
A TG | S [ EE 7K P IUBR | I 4% i 3 2% 4
Fr C HKF BEAL T HUER2H (P<0. 001) .
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Table 2. Comparison of laboratory test indicators between
the comorbid group of ischemic cardiovascular
and cerebrovascular diseases and the single

coronary heart disease group

A I

RH (n=9027) (n=2781) 2t P
fixiﬂz)ﬂ,@if&/ 4.61£0.69 4.60+0.59 0.313 0.754
i’ﬁﬁﬁﬁiﬂﬂﬁﬁ/ 5.10+2.47 4.80%2.45 5.587 <0.001
MLEM/ (g/L) 30.17+2.42 30.392.18 -4.316 <0.001
PDW/% 14.49+3.09 14.85+2.84 -5.400 <0.001
/MR BV AL 10.57+1.28 10.75+4.42 -3.368 0.008
BHLZE/ (umol/L)  13.70+9.23 12.55+6.74 5.929 <0.001
EAEIRLT R/ (umol /L) 3-8 3-8 0.509 0.610
(2.6 ~5.5) (2.7~5.3)
[AHZAHLI 2/ (umol /L) 9.57+9.45  8.57+5.40 5.167 <0.001
ZIMAE/ (mmol/L)  7.16+2.99  6.59+2.65 8.832 <0.001
AR A2/ ((pmol/L) (2'63'3?08) (2’53'?2'72) 2.909 0.003
JRFZH/ (mmol/L) 6.32+2.02 5.82+1.82 11.098 <0.001
FHHEAE/ (/L) 3.66+1.03  3.54+0.98 4.894 <0.001
TG/ (mmol/L) (1.01;423.05) (1.(1);3?.9) 4.715  <0.001
BHEEE/ (mmol/L)  3.76+1.10  3.58+1.25 6.577 <0.001
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Figure 2. Distribution of clinical variable loadings for comorbid risk of ischemic cardiovascular and

cerebrovascular diseases based on principal component analysis
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Table 3. Nomogram for predicting ischemic cardiovascular

and cerebrovascular disease
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Figure 4. ROC curve of the Logistic regression model
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