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[ Abstract] Objective To establish and validate a model for predicting left ventricular
hypertrophy (LVH) in patients with essential hypertension. Methods 332 patients with essential
hypertension who were hospitalized in the Department of Cardiovascular Medicine of The
Central Hospital of Wuhan from January to December 2022 were selected as the study subjects,
and they were divided into the training set and validation set by K-fold cross-validation. In the
training set, independent influencing factors on LVH in patients with essential hypertension
were analysed using LASSO regression, univariate and multivariate Logistic regression

models, and then these factors were integrated into the prediction model. The discrimination,
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calibration and applicability of the prediction model were judged by the receiver operating

characteristic curve, Hosmer-Lemeshow, calibration curve and decision curve in the training set

and validation set. The Nomogram was drawn to visualize the results of the prediction model.
Results Systolic blood pressure [OR=1.03, 95%CI (1.01, 1.05), P<0.001] was the independent
risk factor of LVH in patients with essential hypertension. Resting heart rate [OR=0.96, 95%CI
(0.93, 0.98), P=0.002], serum albumin [OR=0.90, 95%CI (0.81, 0.99), P=0.032], and platelet
distribution width [OR=0.36, 95%CI (0.14, 0.96), P=0.042] were protective factors of LVH in

patients with essential hypertension. The prediction model had good differentiation, calibration

and applicability in the training and validation sets. Conclusion A prediction model for LVH in

patients with essential hypertension was established and validated, which provided an intuitive

and easy tool for the risk prediction of LVH.
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Table 1. Comparison of baseline data between the training set and validation set

S YIIZtE IRUESE
NLVH (n=148) LVH (n=88) y’/Z{i P{H NLVH (n=57) LVH (n=39) uy/Z{ P&
Lieill 1.124  0.289 3743 0.053
B 69 (46.6) 34 (38.6) 27 (474) 10 (25.6)
g 79 (53.4) 54 (61.4) 30 (52.6) 29 (74.4)
AEW (%) 60.0 61.5 0.716  0.481 59.0 64.0 0.897 0.328
(50.0, 67.0) (50.0, 67.2) (51.0, 67.0) (505, 68.0)
NDiE T 25.1 25.4 0.742  0.444 24.4 25.8 1.956  0.052
(kg m?) (229, 27.7) (229, 283) (22,5, 26.6) (240, 279)
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“EF1
TH il B ESE
NLVH (n=148) LVH (n=88) t’/Z{ti P{i NLVH (n=57) LVH (n=39) t/Z{ Pl
USEd 0.108 0.743 1.659  0.198
H 28 (18.9) 19 (21.6) 11(19.3) 3(7.7)
¥ 120 (81.1) 69 (78.4) 46 (80.7) 36 (92.3)
R 0215 0.625 0.115  0.735
H 16 (10.8) 7 (8.0) 7 (123) 3(7.7)
¥ 132 (89.2) 81 (92.0) 50 (87.7) 36 (92.3)
[N 0.060 0.806 0.680  0.410
Fé} 25 (16.9) 13 (14.8) 7(12.3) 2(5.1)
7 123 (83.1) 75 (85.2) 50 (87.7) 37 (94.9)
1R I 324 5.756  0.056 1.968 0.374
1% 9 (6.1) 7(8.0) 5(88) 1(26)
2% 42 (28.4) 13 (14.8) 16 (28.1) 9 (23.1)
3% 97 (65.5) 68 (77.3) 36 (63.2) 29 (74.4)
IR (4F) 2.0 2.5 1.651  0.167 1.0 5.0 2311 0.024
(1.0, 6.0) (1.0, 10.0) (1.0, 70) (1.0, 10.0)
Ve IEIRYT 0517 0.472 0.018 0.892
2 99 (66.9) 54 (61.4) 36 (63.2) 26 (66.7)
i 49 (33.1) 34 (38.6) 21 (36.8) 13 (333)
FIBRFA 0.158 0.689 0.905  0.345
= 10 (6.8) 8 (9.1) 5(88) 6 (15.4)
7 138 (93.2) 80 (90.9) 52 (91.2) 33 (84.6)
BZ A B i 751 0.599  0.496 0.068 0.816
= 21 (14.2) 9 (10.2) 8 (14.0) 7(17.9)
Fi 127 (85.8) 79 (89.8) 49 (86.0) 32 (82.1)
RAASHIHIF 1.852  0.079 0.049  0.826
= 51 (345) 20 (22.7) 18 (31.6) 14 (35.9)
S 97 (65.5) 68 (77.3) 39 (68.4) 25 (64.1)
R GIRIEN ek B 0.072 0.814 0.001 >0.999
2 76 (51.4) 43 (48.9) 26 (45.6) 18 (46.2)
7 72 (48.6) 45 (51.1) 31 (54.4) 21 (53.8)
SBP ( mmHg) 140 151 11.235  0.002 136 153 2320 0.023
(129, 156) (134, 167) (126, 154) (131, 166)
DBP ( mmHg) 85 (78, 94) 89 (80, 101) 1.832 0.105 85 (77, 94) 87 (78, 104) 0811 0371
RHR ( bpm) 715 74.0 2479 0.020 76.0 78.0 0.064 0.817
(70.0, 852) (67.0, 81.0) (70.0, 84.0) (70.0, 85.5)
UA (mmol « L") 366 360 0.225 0.674 374 374 0.004 0.961
(312, 443) (282, 457) (307, 472) (316, 432)
TG (mmol + L") 1.7 1.8 0.015 0.958 1.8 1.6 1.894  0.065
(1.1, 2.8) (1.1, 3.0) (1.3, 2.8) (1.0, 2.1)
TC (mmol + L") 4.6 4.7 1.032  0.283 49 4.9 0.035 0.843
(3.9, 53) (43, 53) (44, 55) (4.0, 53)
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S YIZtE Lioane S
NLVH (n=148) LVH (n=88) t’/Z{i P{i NLVH (n=57) LVH (n=39) t’/Z{ Pl
LDL-C (mmol + L") 2.7 2.7 0.538  0.558 3.0 2.9 0.175  0.717
(22, 33) (23, 34) (24, 34) (24, 34)
HDL-C (mmol «+ L") 1.1 1.1 0.402 0.615 1.1 1.1 1211 0233
(1.0, 1.3) (09, 14) (1.0, 1.3) (1.0, 1.5)
224 226 0.030  0.852 225 216 1.695  0.150
PLT ( x10°-17")
(197, 262) (195, 265) (206, 275) (182, 270)
MPV (L) 10.1 10.0 0.783  0.401 10.3 10.2 0.205  0.698
(94, 10.8) (9.2, 10.8) (93, 10.8) (9.6, 10.9)
PDW (% ) 16.2 16.1 1.901 0.061 16.2 16.2 0.084 0813
(16.0, 164) (159, 16.4) (16.0, 164) (16.0, 16.4)
D-D (mg - mL™") 0.2 0.3 0.788  0.400 0.2 0.3 1.805 0.074
(0.2, 04) (0.2, 0.3) (0.2, 03) (0.2, 04)
FIB (g L") 24 25 1.602  0.170 2.4 25 2332 0.022
(22, 2.7) (2.2, 29) (22, 2.6) (23, 32)
ALT (U - L) 19.2 19.1 0.522  0.582 17.0 16.0 1.105  0.268
(137, 27.7) (133, 26.7) (136, 24.1) (125, 19.7)
AST (U - L") 204 204 0.621  0.509 19.3 19.0 0.325  0.649
(175, 265) (163, 26.4) (154, 234) (154, 21.5)
TBIL ( mmol «+ L") 12.4 11.6 1.704  0.158 12.6 10.7 1.801 0.075
(9.8, 16.8) (89, 15.1) (9.8, 174) (83, 14.1)
eGFR 95 93 0.772  0.404 96 95 0.030  0.855
(mL+min™ - 1.73m™) (86, 104) (84, 103) (86, 104) (82, 104)
SCr (mmol *+ L") 65.7 64.0 0.750  0.407 63.0 60.0 1.788  0.102
(577, 75.6) (56.1, 74.6) (575, 77.6) (508, 73.8)
RDW-SD (fL) 429 42.6 0.971 0.303 424 42.7 0.105  0.794
(412, 443) (412, 43.8) (40.7, 43.9) (406, 44.0)
RDW-CV (%) 12.8 12.8 0.037 0.867 12.8 13.0 1.596  0.162
(125, 13.2) (126, 13.2) (126, 13.1) (127, 13.2)
CK-MB (1U - L™) 12.0 12.2 0.002  0.979 12.0 11.9 0.008 0914
(10.0, 15.0) (10.0, 15.0) (10.0, 140) (102, 14.0)
Tal (mg - L") 0.0 0.0 2,154 0.040 0.0 0.0 0.188  0.686
(0.0, 0.01) (0.0, 0.01) (0.0, 0.0) (0.0, 0.01)
ALB (g- L™ 45.6 43.9 13.540 <0001 458 445 2.108  0.041
(434, 479) (425, 45.7) (435, 485) (43.0, 46.4)
GLB (g- L") 29.6 294 0.035 0.833 30.6 29.3 0.030  0.858
(268, 333) (27.1, 33.5) (272, 332) (267, 33.6)
M (mmol « L) 24 2.4 0.541 0510 2.4 24 0.605  0.451
(23, 25) (23, 25) (23, 25) (2.3, 25)
MIEE (mmol « L) 4.1 4.0 0.611 0453 4.1 4.1 0.124  0.726
(3.8, 43) (3.7, 43) (3.7, 43) (3.8, 43)
MIEH (mmol « L) 142 142 0.025 0.886 142 142 0.101  0.748
(140, 144) (140, 144) (140, 144) (141, 144)
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Figure 1. Screening for influencing factors in the training set using the LASSO regression model
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Table 2. Results of univariate and multivariate Logistic regression analysis in the training set

S PR Z Logistic M 44341 2% [N & Logistic [ 54347

e B SE OR (95%CI) Zf P B SE  OR (95%CI) ZfH Py
ALB -0.156 0.045  0.86 (0.78, 0.93) -3.448 0.001 -0.108 0.050 0.90 (0.81, 0.99) -2.147 0.032
Tnl 23743 10916  15.57 (10.47, 40.36)  2.175 0.030

FIBRFA 0322 0.495 1.38 (0.52, 3.64) 0.651 0.515

FIB 0.476 0.283 1.61 (0.92, 2.80) 1.681  0.093

RHR -0.033 0.012 097 (095, 0.99) —2.720  0.007 -0.043 0.014 0.96 (0.93, 0.98) -3.061 0.002
mIERE  0.038  0.022 1.04 (0.99, 1.08) 1.726  0.084

PDW -0.752 0.419 047 (021, 1.07) -1.794 0.073 -1.017 0.499 0.36 (0.14, 0.96) -2.036 0.042
RAASHIHIF] -0.581 0308  0.56 (0.31, 1.02) ~1.888  0.059

SBP 0.023  0.007 1.02 (1.01, 1.04) 3415 0.001  0.029 0.008 1.03 (1.01, 1.05) 3.529 <0.001
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Figure 2. Establishment of the Nomogram predictive model
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Figure 3. ROC curve of the prediction model in the training set and validation set
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Figure 4. Calibration curve of the prediction model in the training set and validation set
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