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Association of grip strength and muscle mass with all-cause mortality in patients

receiving peritoneal dialysis
Liu Conghui, Shi Yanan, Shi Chunxia, Cai Jiajie, Li Zhongxin"
( Department of Nephrology, Beijing Luhe Hospital, Capital Medical University, Beijing 101100, China)

[ Abstract] Objective To verify whether grip strength and muscle mass are both associated with all-cause mortality in the patients
receiving peritoneal dialysis (PD). Methods A retrospective analysis was made of all followed-up patients at the PD Center of
Beijing Luhe Hospital Affiliated to Capital Medical University from February to July 2019. Their clinical data were collected, hand grip
strength were measured, and appendicular skeletal muscle mass index ( ASMI) was measured using the body composition analyzer. All
the patients were followed up until May 2022. With death as the endpoint, the patients were divided into the survival group and death
group. Multivariate Cox regression was used to screen the risk factors for all-cause mortality and evaluate the association of grip strength
and ASMI with all-cause mortality in PD patients. SPSS 26.0 was used for data analysis. Comparison between two groups was
performed using ¢-test, Mann-Whitney U test orX’test, depending on data type. Results A total of 76 PD patients were enrolled, with
an average age of (57.43+13.01) years and an average follow-up period of (941.49+312.32) d. Among them, 27 (35.52%) died.
The results of univariate analysis for all-cause mortality using Kaplan-Meier test showed that the patients in death group were older, had
a higher incidence of diabetes mellitus, a higher proportion of those with decreased grip strength, and lower levels of serum creatinine and
serum albumin than those in the survival group (P<0.05). Uultivariate Cox regression analysis with age, years of dialysis, diabetes
mellitus, ASMI, grip strength, serum creatinine, albumin and C-reactive protein showed that lower hand grip strength (HR=3.182, 95%CI
1.114-9.089; P=0.031), diabetes mellitus ( HR=4.053, 95%CI 1.320-12.446; P=0.014) and age (HR=4.191, 95%CI
1.281-13.711; P=0.018) were independent predictors of all-cause mortality in PD patients and that ASMI had no statistical difference.
Conclusion Grip strength instead of muscle mass is associated with all-cause mortality of PD patients.
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Table 1  Comparison of baseline data between death group and survival group

Item Death group(n=27) Survival group(n=49) /x> P value
Age( years, ¥ts) 65. 48+10. 02 53.00+12.39 20.107 <0.001
Male[ n(%) ] 11(40.74) 21(42.86) 0.032 0. 858
Duration of dialysis[ months, M(Q,,Q5) ] 40(6,62) 24(7,49) -0. 664 0. 507
Diabetes mellitus[ n( %) ] 23(85.20) 27(55.10) 7..000 0. 008
SBP(mmHg, %+s) 135.04+19.33 137.33+18. 64 0.256 0.614
DBP( mmHg, xs) 71.8510. 89 76.31+15. 85 1. 689 0.198
BMI(kg/m?, #+s) 25.16+4.22 24.85+3.39 0.119 0.731
OH[M(Q,, Q3)] 2.10(1.10,4.60) 2.20(1.40,3.85) -0.304 0.761
Low ASMI[ n(%) ] 4(14.81) 2(4.08) 1.479 0.224
Low HGS[ n(%) ] 22(81.48) 13(26.53) 21.158 <0. 001
SCr( pmol/L, #+s) 784.44£235.19 913.50+321. 99 3.345 0.071
BUN(mmol/L, xs) 18.76x4.77 20.20+5. 93 1.182 0.281
ALB(g/L, %+s) 34.52+3.79 37.74%3.62 13. 404 <0.001
HGB(g/L, x+s) 114.30£16. 66 118.37£11.52 1.571 0.214
GLU[ mmol/L, M(Q,, Q3)] 7.24(5.65,10.61) 6.09(5.36,7.58) -1.433 0.152
Ca(mmol/L, %+s) 2.27+0.22 2.29+0.24 0.049 0.825
P[mmol/L, M(Q,, Q3) ] 1.59(1.33,1.82) 1.67(1.45,1.97) -1.433 0.152
K(mmol/L, &xs) 4.3220.55 4.4020. 62 0.312 0.578
CO,(mmol/L, xxs) 26.29+2.90 26.23+2.07 0.010 0.920
SUA( wmol/L, %+s) 340.70+62. 83 339.51+71.91 0. 005 0.943
TC(mmol/L, x+s) 4.73£1.21 4.64+1.28 0.098 0.756
TG mmol/L,M(Q,, Q3)] 1.94(1.13,2.73) 1.82(1.16,2.37) -0. 700 0.484
LDL-C[ mmol/L,M(Q,, Q3)] 2.76(2.29,3.47) 2.58(2.17,3.21) -0.342 0.732
HDL-C[ mmol/L, M(Q,, Q;) ] 0.99(0.89,1.19) 1.04(0.88,1.28) -1.080 0.280
iPTH[ pg/ml, M(Q,, Q3) ] 123.60(34.67,285.10) 150. 00( 68. 19,282.00) -0. 564 0.572
WKL/ V( ts) 1.99+0. 69 2.01+0.42 0.024 0.877
CRP[mg/L, M(Q;, Q)] 6.47(2.25,8.98) 3.00(1.11,6.56) ~1.482 0.138
SF[ng/ml, M(Q,0Q;)] 210.70( 148. 00,421. 30) 245.00( 138.90,349. 35) -0.260 0.794

SBP: systolic blood pressure; DBP; diastolic blood pressure; BMI: body mass index; OH: over hydration; ASMI: appendicular skeletal muscle index;
HGS: hand grip strength; SCr: serum creatinine; BUN: blood urea nitrogen; ALB: serum albumin; HGB: hemoglobin; GLU: serum glucose; Ca:
serum calcium; P: serum phosphorus; K: serum potassium; CO, : carbon dioxide; SUA; serum uric acid; TC: total cholesterol; TG triglyceride; LDL-C:
low-density lipoprotein cholesterol; HDL-C; high-density lipoprotein cholesterol; iPTH; intact parathyroid hormone; CRP: C-reactive protein; SF: serum
ferritin. 1 mmHg=0. 133 kPa.
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Table 2 Univariate analysis for all-cause mortality
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Male 0.007 0.932 FIAEIE 2 1 125 B A8 3 4 DR B0 T~ A9 28 S 000 A1 3%
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BMI: body mass index; ASMI; appendicular skeletal muscle index;
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HGS: hand grip strength; SCr;serum creatinine; ALB: serum albumin;
TC: total cholesterol; CRP: C-reactive protein; HGB: hemoglobin.
* Classification according to Asian Working Group for Sarcopenia diagnostic

criteria; " classification according to two-category by median.
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Table 3 Multivariate Cox regression analysis of all-cause mortality

Variable B P value HR 95%CI
Age® 1.433 0.018 4.191 1.281-13.711
Diabetes mellitus 1.399 0.014 4.053 1.320-12.446
Duration of dialysis” 0.280 0.522 1.324  0.561-3.123
Low ASMI* 1.059 0.096 2.882  0.830-10.01
Low HGS* 1. 158 0. 031 3.182 1. 114-9. 089
scr® -0.760 0.114 0.468  0.183-1.199
ALB* -0.441 0.335 0.643  0.263-1.576
CRP* 0. 089 0. 842 1.093  0.456-2.618

DM: diabetes mellitus; ASMI; appendicular skeletal muscle index;
HGS: hand grip strength; SCr;serum creatinine; ALB: serum albumin;
CRP: C-reactive protein. * Classification according to Asian Working
Group for Sarcopenia diagnostic criteria; *classification according to
two-category by median.
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