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Relationship between lean tissue mass/adipose tissue mass ratio and left ventricular

hypertrophy in non-dialysis patients with chronic kidney disease
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[Abstract] Objective: To explore the effect of lean tissue mass (LTM)/adipose tissue mass (ATM) ratio on left ventricular
hypertrophy (LVH) in non-dialysis patients with chronic kidney disease (CKD). Methods: 417 non-dialysis patients with CKD were
included and divided into a normal left ventricular (Non-LVH) group with 240 patients and a left ventricular hypertrophy (LVH) group
with 177 patients according to the left ventricular mass index (LVMD). Baseline data and laboratory indicators were collected, along
with echocardiography and bioelectrical impedance analysis results. Baseline data and LTM/ATM ratio were compared between the two
groups. Multivariate logistic regression analysis was used to determine the risk factors for LVH in non-dialysis CKD patients. The
receiver operator characteristic (ROC) curve was drawn to evaluate the predictive value of LTM/ATM ratio for LVH. Results: The
prevalence of hypertension, age, female ratio, and systolic blood pressure in the LVH group were significantly higher than those in the
Non-LVH group, while BMI, hemoglobin, albumin, and eGFR were significantly lower than those in the Non-LVH group, all with
statistical differences. The LTM, lean tissue index and LTM/ATM ratio in the LVH group were lower than those in the Non-LVH group,
and there was no difference in volume load between the two groups. Multivariate logistic regression analysis showed that age, BMI,
systolic blood pressure, hemoglobin, and LTM/ATM ratio - gender were all independent risk factors for LVH in non - dialysis CKD
patients. The area under the ROC curve of LTM/ATM ratio - gender combined with hemoglobin in predicting LVH was 0.769.
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Conclusion: A low LTM/ATM ratio is a risk factor for LVH in nondialysis CKD patients, and this ratio has predictive value for the

occurrence of LVH in such patients.
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Table1 Comparison of clinical data between the two groups
Variable Non-LVH (n=240) LVH(n=177) P

Hypertension[ n(%) ] 91(37.92) 97(54.80) 0.001
Diabetes mellitus[n(%) ] 38(15.83) 35(19.77) 0.295
Agel years, M(Pss, Pr5) ] 39.00(28.25,52.00) 51.00(40.00,59.50) <0.001
Male/Female 171/69 41/136 <0.001
BMI(kg/m*, x +5) 25.24 +3.81 23.81 +3.53 <0.001
SBP(mmHg,x + 5) 129.18 £ 17.44 132.93 + 19.00 0.037
DBP(mmHg,x +s5) 82.17 £ 11.89 81.16 = 12.38 0.403
MAP(mmHg, x + s) 97.84 + 12.67 98.42 +12.80 0.645
25C0OH)D[nmol/L, M(Pss, Ps5) ] 35.75(21.58,47.73) 32.25(21.28,45.05) 0.225
FBGLmmol/L, M(Ps, P+) ] 4.46(4.04,4.95) 4.54(4.16,5.10) 0.240
Hemoglobin(g/L,x £ s) 136.61 +19.72 123.22 +17.29 <0.001
Serum albumin[ g/L, M(Pas, Py5) ] 37.85(31.40,40.90) 35.70(28.25,38.65) 0.014
eGFR[mL/min/1.73 m*, M(Pss, P5) ] 97.05(74.89,115.26) 88.42(62.36,106.46) 0.005
TGLmmol/L, M(Pas, Py5) ] 1.49(1.01,2.23) 1.42€0.92,2.13) 0.629
TCLmmol/L, M(Pss, Ps5) ] 4.81(4.09,5.97) 4.86(4.15,6.05) 0912
LDL-CLmmol/L, M(Pss, P35) ] 3.08(2.45,3.74) 2.93(2.38,3.71) 0.507
Calcium[ mmol/L, M(Pas, Py5) ] 2.21(2.08,2.30) 2.17(2.06,2.28) 0.231
Phosphorus[ mmol/L, M(Pas, P35) ] 1.24(1.12,1.36) 1.26(1.17,1.35) 0.320
24hUP[mg, M(Pss, P5) | 776.00(294.75,2 892.50) 1109.00(217.50,2 861.50) 0.629

x2 WABFESMEBIRS S8 LR

*3 MABFEFELBLLK

Table 2 Comparison of CKD stage between the two Table 3 Comparison of pathological types between the
groups of patients [n(%)] two groups of patients [n(%)]
CKD stage Non-LVH LVH Non-LVH LVH
1(n=226) 140(61.95) 86(38.05) Pathological type (=240)  (n=17D T
2(n=114) 63(55.26) 51(44.74) Membranous nephropathy ~ 36(15.00) 28(15.82) 0.082
3(n=77) 37(48.05) 40(51.95) IgA nephropathy 104(43.33)  58(32.77)
x'=4.876,P=0.087. FSGS 50(20.83) 37(20.90)
Diabetic nephropathy 10(4.17)  19(10.73)
AE T FRE I I s KPR AR R AR LVH ) Minimal change disease 8(3.33) 5(2.83)
PR T 55, M 22 S T RE R T IE S LR HSPN 15(6.25)  10(5.65)
VAR B B AV LR RIS T B0, SRR IR % Lupus nephrits 4167 35
Ve AR 0 0 7% SR LR S Otber 13540 12(678)

FSGS: focal segmental glomerulosclerosis; HSPN: Henoch -
Schénlein Purpura Nephritis. x*=12.633, P=0.082.

B ORUST ] LR RE R v LR AKX CKD 1~3 #11
L B B R, o 1 S R 3 1 e I AT AR R 4 A

F4  WAEE Y RTINS FR R

Table 4 Comparison of BIA indicators between the two groups

Variable Non-LVH(n=240) LVH(n=177) P
LTM(kg,x +5) 46.42 + 11.46 37.48 +9.20 <0.001
ATM(kg, % + 5) 25.36 + 12.56 2336 £9.75 0.071
LTICkg/m*, x + 5) 16.20 + 3.32 14.41 £ 3.08 <0.001
FTICkg/m*,x + 5) 8.96 +4.51 9.27 +3.94 0.471

Over hydration[ L, M(Pass Py5) ]
LTM/ATM[M(Ps, Pss) ]

0.10(-0.68,1.38)
1.81(1.19,3.07)

0.30(-0.40, 1.70)
1.58(1.08,2.43)

0.139
0.013
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Table 5 Multivariate logistic regression analysis of risk factors related to LVH
Variable B S.E. P OR(95%CD
Age 0.046 0.009 <0.001 1.047(1.028-1.066)
BMI -0.151 0.038 <0.001 0.860(0.798-0.926)
SBP 0.017 0.007 0.017 1.017(1.003-1.031)
Hemoglobin -0.027 0.007 <0.001 0.973(0.960-0.986)
Serum albumin 0.022 0.016 0.170 1.022€0.991-1.055)
eGFR 0.000 0.005 0.955 1.000€0.991-1.009)
LTM/ATM+Gender -0.093 0.037 0.012 0.911(0.847-0.980)
1.0 — WA RE— DR O EE> . REF AR ER
LVH 21 BMI UK, X 7 85 A 5000 G AR TR AR
] A5 9, KA 01 50068 GUBT MAR PR L B4, FBGLTC
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Figure 1 The predictive value of hemoglobin, LTM/ATM
ratio combined with gender, LTM/ATM ratio -
gender combined with hemoglobin on LVH
(ROC curve)
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