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[ Abstract] Objective To determine the effect of body mass index ( BMI) on the prognosis of the elderly cardiovascular disease
(CVD) patients with prostate cancer, and construct and validate a predictive nomogram for 1-year readmission of the patients due to
CVD. Methods Clinical data of 237 elderly CVD patients with freshly diagnosed prostate cancer in the First Hospital of Shanxi Medical
University from May 2019 to May 2021 were collected and retrospectively analyzed. According to the BMI criteria recommended by the
Working Group on Obesity in China (WGOC) , they were divided into high BMI group (n=110) and low BMI group (n=127). Their
baseline data, laboratory results and imaging data were compared between the two groups. The primary endpoint was the first rehospi-
talization due to CVD and the secondary endpoint was all-cause death within one year after discharge. SPSS statistics 26. 0 and R Studio
(version 4.1.2) were used for data analysis. Student’s ¢ test, Mann-Whitney U test or Chi-square test was employed for intergroup

comparison depending on data type. Kaplan-Meier survival curve was plotted to analyze their survival. Multivariate Cox regression
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analysis was performed to analyze the independent prognostic factors and a nomogram of prognostic prediction was constructed. Results A
total of 118 patients were rehospitalized due to CVD, including 71 cases from the low BMI group(55.9%) and 47 cases from the high BMI
group (42.7%) . Among the four cases of all-cause death, three were in the low BMI group (2.4%) and one was in the high BMI group
(0.9%). Kaplan-Meier survival curves revealed that the low BMI patients had higher rate of rehospitalization due to CVD than the high BMI
patients, especially coronary heart disease (P<0.05). But there was no significant difference in all-cause mortality between the two groups
(P>0.05). Multivariate Cox regression analysis showed that smoking ( HR =3.954, 95% CI 2.359-6.628; P<0.05), high total
cholesterol (HR=1.070, 95%CI 1. 035-1. 107; P<0.05) and comorbidities of other systems (HR=1.611, 95%CI 1. 103-2.351;
P<0.05) were independent risk factors for rehospitalization for CVD, and high BMI ( HR=0. 920, 95%CI 0. 862-0.981; P<0.05)
and high high-density lipoprotein cholesterol (HDL-C, HR =0.460, 95% CI 0.245-0.865; P<0.05) were independent protective
factors. The internal validation C-index of the constructed nomogram was 0. 731 (95%CI 0. 686—-0.776). The AUC value was 0. 759
(95%CI 0. 689-0.829) , 0.767 (95% CI 0.699-0.834) and 0.804 (95% CI 0.696-0. 912) respectively, at three, six and twelve
months, suggesting that the model has a moderate predictive value and good consistency in the calibration plots. Conclusion Smok-
ing, total cholesterol, other systemic diseases, BMI and HDL-C are independent factors for the prognosis of elderly CVD patients with
prostate cancer. Our constructed nomogram has good predictive accuracy, and is helpful to assess the prognosis of the patients.
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Table 1  Comparison of baseline data between two groups
Item Low BMI group(n=127) High BMI group(n=110) X /i/7 Pvalue

Age(years, xts) 76.45+7. 69 74.58+7.26 1.913 0.057
Heart rate( beats/min, x+s) 74.27+8. 83 76.69+7. 58 —2.248 0.025
SBP (mmHg, x+s) 126.73+10. 41 127.85+10. 82 -0. 806 0.421
DBP (mmHg, x+s) 75.93+7.58 78.35+7.30 2.498 0.013
Smoking[ n (%) ] 78(61.4) 54(41.5) 3.630 0.057
Alcohol drinking[ n (%) ] 27(21.3) 20(15.4) 0.351 0.553
Complication[ n( %) ]

Hypertension 106(83.5) 94(72.3) 0.177 0.674

Coronary heart disease 13(10.2) 12(9.2) 0.028 0. 866

Myocardial infarction 7(5.5) 5(3.8) 0.115 0.735

Heart failure 2(1.6) 4(3.1) 0.352 0.553

Arrhythmia 7(5.5) 10(7.7) 0.115 0.735

Aortic aneurysm 1(0.8) 0(0.0) <0.001 1.000

Cardiomyopathy 1(0.8) 1(0.8) <0.001 1. 000

Valvular disease 2(1.6) 1(0.8) <0.001 1.000

Diabetes mellitus 7(5.5) 17(13.1) 6. 403 0.011

Other systemic diseases 42(33.1) 23(17.7) 4.380 0.036
T n(%) ] 5244 0.263

TO( no evidence of primary tumor) 2(1.6) 5(4.5)

T1( clinical occult tumors that can’t be palpated 23(18.1) 24(21.8)

and can't be detected by imaging)

T2 (limited to the prostate gland) 47(37.0) 42(38.2)

T3 ( breaking through the prostate gland) 28(22.0) 14(12.7)

T4 (invasion of bladder and rectum) 27(21.3) 25(22.7)
N[n(%)] 3.507  0.173

NO( no positive regional lymph nodes) 102(80.3) 83(75.5)

N1 ( regional lymph node metastasis) 25(19.7) 25(22.7)

Nx( regional lymph nodes cannot be evaluated) 0(0.0) 2(1.8)
M[n(%) ] 0.359 0. 549

MO(no distant metastasis ) 76(59.8) 70(69.2)

M1 ( distant metastasis ) 51(40.2) 40(30.8)
Gleason score( points, x+s) 7.37+£1.22 7.50+1.03 -0.878 0.381

Hb[g/L, M(Q,, Q3)]

TC[ mmol/L, M(Q,, Q;)]
HDL-C[ mmol/L, M(Q,, Q5)]
TG[ mmol/L, M(Q,, Q5)]
LDL-C[ mmol/L, M(Q,, Q5)]
PSA[ng/ml, M(Q,, Q3)]

Survival time( month, x+s)

128. 00( 105. 00, 138. 00)
4.31(3.87,4.97)
1.06(0.90,1.36)
1.12(0.89,1.40)
2.44(2.13,2.78)
18.27(7.85,56.12)

4.45+4.21

136.00( 121.75,146.25) 11.268 <0.001
4.24(3.55,4.90) 1.534 0.215
1.07(0.93,1.35) 0.378 0.539
1.27(0.99,1.65) 9. 080 0. 003
2.50(2.15,3.15) 2.599 0. 107

13.24(6.21,39.56) 0.946 0.331

7.56+4.53 -5.473 <0.001

SBP: systolic blood pressure; DBP :diastolic blood pressure; Hb: hemoglobin; TC: total cholesterol; HDL-C: high-density lipoprotein cholesterol; TG :
triglyceride ; LDL-C; low-density lipoprotein cholesterol; PSA ; prostate-specific antigen; BMI; body mass index; smoking/drinking: smoking/consuming

alcohol in the past six months and currently; T, N and M respectively represent the size of the primary tumor, regional lymph node metastasis, and distant

metastasis; Gleason score: classification of prostate cancer. 1 mmHg=0. 133 kPa.
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Table 2 Comparison of endpoint events between two groups
Low BMI  High BMI
Endpoint event group group X* P value
(n=127) (n=110)
CVD readmission within one year 71(55.9)  47(42.7) 4.095 0.043
[(n(%)]
Hypertension 21(16.5) 22(20.0) 0.476 0.490
Coronary heart disease 38(29.9) 19(17.3) 5.163 0.023
Myocardial infarction 3(2.4) 3(2.7) <0.001 1.000
Heart failure 3(2.4) 2(1.8) <0.001 1.000
Atrial fibrillation 6(4.7) 1(0.9) 1.810 0.178
Death due to all causes within 3(2.4) 1(0.9) 0.130 0.718

one year[n(%) ]

CVD; cardiovascular disease; BMI; body mass index.
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Figure 1 Kaplan Meier survival curve of patients
with CVD readmission
A: Kaplan-Meier survival curves for two prognostic groups;

B the risk table, which refers to the number of people who did
not have an outcome but may have an outcome. The two rows of
figures in figure B correspond to the two curves in figure A
respectively. CVD: cardiovascular disease.
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Table 3  Cox regression analysis results of patient CVD readmission

Single factor Cox analysis

Multifactor Cox analysis

Factor

HR(95%CI) P value HR(95%CI) P value
Age 1.039(1.013-1.065) 0.003 1.018(0.990-1.046) 0. 220
Smoking 5.011(3.092-8.121) <0.001 3.954(2.359-6.628) <0.001
Distant metastasis 1.570(1.092-2.259) 0.015 1.136(0.778-1.659) 0.510
BMI 0.882(0.832-0.935) <0.001 0.920(0. 862-0.981) 0.011
Other systemic diseases 2.080(1.436-3.014) <0.001 1.611(1.103-2.351) 0.014
TC 1.043(1.008-1.079) 0.014 1.070(1.035-1.107) <0.001
HDL-C 0.257(0.134-0.490) <0.001 0.460(0.245-0.865) 0.016

CVD: cardiovascular disease; BMI: body mass index; TC: total cholesterol; HDL-C: high-density lipoprotein cholesterol. Single factor Cox analysis only

shows variables with P<0. 05.
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B2 2ECVD BARMIKE(ZHXRORRSE, 1RKR)
Figure 2 Nomogram of patient CVD readmission (binary item O represents no, 1 represents yes)
CVD: cardiovascular disease; BMI; body mass index; HDL-C: high-density lipoprotein cholesterol; TC: total cholesterol.
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Figure 3 Line chart validation
A: time ROC curve; B: time AUC curve; C: 3-month calibration curve; D: 6-month calibration curve ; E: 12-month calibration curve.

AUC area under the curve.
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