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H: 2HrAETE $ (sarcopenia Index, SI)5 184 & 1% (chronic kideny disease, CKD) & LA &
B AR, HiRASIEHECKDIIMER TRtk vk %#%20244E9H £202549H
EIMNHA+FLERREZ K 105618 1% 5 % (Chronic Kidney Disease, CKD) B E/EATIT R, I
£E 3% VBT (creatinine, Cr). HEFIEC (Cystatin C, CysC). AZEH. MASES, fFH KRS 5P (bi-
oelectrical impedance analysis, BIA) Jll & Y /i & # Jl R & (appendicular skeletal muscle mass,
ASMM). VU & B BlFE% (appendicular skeletal muscle index, ASMI). 1&g i &% (body fat mass in-
dex, BFMI). %JB{AE ¥ (Fat-Free Mass Index, FFMI). 014, WEE S, ). PA(Cr/Cysc)*100
THESI, PACysCitBEfhHE B /NeRiEid 2 (estimated glomerular filtration rate based on CysC, eGFRysc),
Fit B Cr*eGFReysclE N BN REFR#R . N Shapiro-Wilk#HT IER MR vk, B - BRBHAK
W H 42 R PearsonskSpearmaniHATHIS MM, FEFIHEE . £HEEL M B . B sI,

Cr*eGFRcysc 5 I I E T.4E 4 (Asian working group for sarcopenia, AWGS) 20191/ E 2 i & hr e
BEAT LALLM BE . 450 SIFECKDEE B E BE T+, SISSASMM. BFMI. #2777 HAHR AL
EHEREE(|r| =0.077~0.403), Cr*eGFReysc 5 IR Z HR &M B354 b, FEH%E T #4:5] . BMI,

M AFRRERE, SHWISASMMEMIEMK(B=1.68,P=0.036). ZETAWGS 20192 Wiir#E, P
f5SI. Cr*eGFRoyscHIZWiRiAE, 45 R RRSIFECKDIIE P Y o BA B K R B (77.8%), BAKHI4FR:
P (35.8%); Cr*eGFReysc A BUR K R BUE (18.5%) , B HI4F £ (97.0%) - 4518 : SIS CKD & ASMM,
BFMI. £ /7 #H5%M:, SI5CKDEEASMMMILAAK . SIF] B8 CKDYI/ S EEF A AL Wi i) —F RIF T K.
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Abstract

Objective: To analyze the correlation between the sarcopenia index (SI) and muscle mass. muscle
strength in patients with chronic kidney disease (CKD), and to explore the potential of SI for early
screening of sarcopenia in CKD. Methods: A total of 105 patients with CKD treated at Guangzhou Red
Cross Hospital from September 2024 to September 2025 were enrolled. Serum creatinine (Cr), cysta-
tin C (CysC), albumin, and lipid profiles were collected. Appendicular skeletal muscle mass (ASMM),
appendicular skeletal muscle index (ASMI), body fat mass index (BFMI), fat-free mass index (FFMI),
and phase angle were measured using bioelectrical impedance analysis (BIA). Grip strength and
pinch strength were also measured. SI was calculated as (Cr/CysC)*100. The estimated glomerular
filtration rate based on CysC (eGFRcysc) was calculated, and Cr x eGFRcysc was derived as a novel
sarcopenia indicator. The Shapiro-Wilk test was used for normality testing. Differences between
groups were compared using the t-test or Mann-Whitney U test. Correlations were analyzed using
Pearson or Spearman correlation coefficients, and univariate and multivariate linear regression
analyses were performed. The diagnostic performance of SI and Cr*eGFRcysc was evaluated against
the 2019 Asian Working Group for Sarcopenia (AWGS) diagnostic criteria. Results: SI was signifi-
cantly higher in patients with advanced CKD. The correlations of SI with ASMM, BFMI, and pinch
strength were weak to moderate (|r| = 0.077 - 0.403). Cr*eGFRcysc was correlated with grip strength.
In multivariate linear regression analysis, after adjusting for confounding factors such as sex, BM],
and phase angle, SI remained independently and positively correlated with ASMM ( =1.68, P =
0.036). Based on the AWGS 2019 criteria, the diagnostic performance of SI and Cr*eGFRcysc was eval-
uated. The results indicated that SI had high sensitivity (77.8%) but low specificity (35.8%) for as-
sessing sarcopenia in CKD, whereas Cr*eGFRcysc had low sensitivity (18.5%) but high specificity
(97.0%). Conclusion: SI is correlated with ASMM, BFMI, and pinch strength in CKD patients, and is
independently correlated with ASMM. SI may serve as a useful tool for screening and diagnosing
sarcopenia in CKD.
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1. 5|8

18 1% £ (Chronic Kidney Disease, CKD){EH [E SN 8.2% [1], A ZFIFEME, T LA
DE(FRIFRILE) & CKD 83 5 W KA Th RERRRG IR IE 2 —, H 5 2 MAS RA# RS = % V1A 55 (2] .
WUAE R B VLB A D) REE 2k . CKD & WIZME Ui 329k CKD ABER 2 i hq, TR
13 8B LE SO 28 AE 20%~55%, 3% TARENT ABE. tbAh, WIZAMERE CKD 2 4 AT XU
Hahn 33%, @B ZRETE R ARG 2 53], FEit, FHUUN CKD WIAMGEAR R EE . AW, BT
LD & — AN B R R g i A, R RE L E IR A 5 W07 B R (4G UL /) & (strength) . FH N
177 (assistance in walking) JERHZ 5 (rise from a chair). JEHES(climb stairs). B2k #(falls), f#FK SARC-
F 8RBT [4], HHINEN R ED . AR AR EIR A, 2017 4EH B2 () Kashani [5]5552
H IMTLIE LT (creatinine, Cr)//E 1 2 (cystatin, CysC)H TR AN AE, 5 B T/ E $i5 $ (sarcopenia index, SI,
Cr/CysC*100)7E [F A 2 T- 18] CKD WIZMERIBFFE 2>, AR 5 R R CKD JUMAE,  AHE
FUAE CKD B I T SI KARYE CysC 155 15 /NER €1 K (estimated glomerular filtration rate, eGFR)
BB AN ER bR Cr*eGFReyse [6]5 CKD JIUMEERISRHRARFIASCHE, I 4T ST F iz W CKD Al
SE AT AT 1

2. SHEMFE
2.1. ARFR

KHGESEE & S HRE 7%, U 2023 45 9 H & 2025 4 12 A ML+ 7S BERAERE ARSI
CKD H# . IANbriE: @O F# >18 %; @ eGFR < 60ml/min/1.73m? 8% & HBATEEL CT #R B 45
BUG AR WS E BN, BRI 3 A @ IR REF, GINARIF TN MR EZ BB B, Hkr
badfE: @ BAAOEEMBLE, @ 2WEH. 2o iEs, @ EEKYL, @ TEREERE; 6 W
WG #: ©® ARERLE. LS s .

22. /&

2.2.1. FERHEE

R R B RS Y. B RES TR, SRAE U7 V2 7 R A
bR 8 A 77 32000 5 375 UL (creatinine, Cr)s BE4IER C (cystatin C, CysC). FIHE . H il = FH(triglyceride,
TG). & HHE[EEE (total cholesterol, TC)+ 5 % i i 25 [ (high-density lipoprotein, HDL). HRAK % FE i 25 [ (very-
low-density lipoprotein, VLDL). %% 5 Ji5 &% 1 (low-density lipoprotein, LDL)%Z4: b 545, fiiH CKD-EPI
CysC [7]i1 5L eGFReysc, BT ALUIMEFEFRED Cr*eGFReysc [6]5 KA (Cr/CysC)*100 115 SI[5].

2.2.2. AMFUENEXIERR

155 FH TC AR 48 1 RO &b ] /N B L 5 A R N AR B3 29 BT 43 (Multiscan 5000, Bodystat, London, UK),
FF AW L BHPT 4 M1 (bioelectrical impedence analysis, BIA) & A& %4, &85 Bl ZUi2 ) 7E i1 == 15
2 /NI JE & FFiE T 42 133 H(12-0091, Fabrication Enterprises Inc, America)ill &4 /J; #27711(12-0081, Fab-
rication Enterprises Inc, America)lll &+42 /7, BAKJ700: BABALSMEM, fRAF B SHTE 2 907, AL
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HERSHE R, MATFRRARA L ST, KRR 48, EENE 3 REUR KME. RHE Adrian Slee [8]55 A2
H 5 25 DY J 8% UL (appendicular skeletal muscle mass, ASMM). VUi & 8% JJL$5 %4 (appendicular
skeletal muscle index, ASMI). 1&JIgIii 5% (body fat mass index, BFMI). 2 JIgfk & $5 #{(Fat-Free Mass Index,
FFMI).

2.2.3. AR ERISHTERHE

@ *E?E]]Z/J‘l‘lﬂﬂ’ DE T /E2H (Asian working group for sarcopenia, AWGS)T 2019 £ K Aii o T AL/ FE
BWIRAE9]: (1) BIA JUI#3 ASMI: 5 <7.0 kg/m?, % <5.7 kg/m?; (2) MKW EGET): 5 <28.0 kg,
5’8 <180kg (3) A A2 (D) FQR)Z W WAL E »

@ DY)NHEPEEREFT A 101521 ST B <85, ik <72 nf A FAaill (3 B & 4F & 3% (45 CKD #l
e NFDOWLDE .

® FE¥H[61HEH CreeGFReysc B <539, &t <45.8 n] HFWUDGET#

23. G ERZE

H Shapiro-Wilk X ##5E47 IEAYER S, IR0 A v & BORHME F B BOR bR #E 22 Rk 7 A RHAE,  ZHIA)
PEECKH ¢ k5 AS 20 AR E B BORME A A AL BOR DY o0 7 B iR, 28 (A Eb K ] Mann-Whitney U A5
T RS BRI R, R SR 2 4656 . SR Pearson B, Spearman #E47AH G4 704, K H
R, ZHE Logistic [FIHAHERFNUAER M K2 . SI. Cr*eGFReysc B R B AR 7 B v DL
AWGS 2019 LVUHSARME, EFTEE = (RBUE + FERE) - 1. P<0.05 R BEEG T EE L.

3. 5%
3.1. FEI'EThAE CKD B3R —RRE LT

AT 105 ) CKD &, TIER N 7074 &, DUDEBHR RN 26.67%. Ho CKDI1-2 #i
26 f, CKD3-5 H#] 79 #il . 41 18] bbER B~ , CKD3-5 B #4108 (73.11 £12.33 %) W& & T CKDI1-2 #(63.54
+15.87 %, P=0.002), Cr. CysC & SI /K32 F %3 P<0.001), HDL 7K1 53 FEAK(P = 0.024);
MAVE IR 18 ). BIERA IR 2 R e Gt 5 & (P> 0.05). W3 1.

Table 1. Comparison of clinical data among CKD patients with varying renal function

7 1. FEBIhEE CKD BHEAIIGR ARIELE

A Total (n = 105) CKD1-2 fi(n = 26) CKD3-5 #] (n=79) P
i3 70.74 £ 13.85 63.54+15.87 73.11+12.33 0.002
BHE(%) 58 (55.24) 12 (46.15) 46 (58.23) 0.283
1A (kg) 62.00 (56.00, 71.00) 59.80 (54.72, 67.25) 63.00 (56.45, 72.25) 0.429
BMI (kg/m?) 23.84 (21.90, 26.42) 23.82 (21.47,25.76) 23.84 (21.99, 26.48) 0.979
-8l (em) 2644 £327 27.15+331 26.11+£322 0.212
/I FEl (cm) 33.00 (31.00, 36.00) 33.85 (30.25, 36.88) 33.00 (31.00, 35.50) 0.426
I H(g/L) 32.84 £ 6.45 32.14+7.73 33.07 £ 6.01 0.578
JLET (umol/L) 143.00 (101.00, 249.10) 74.00 (58.25, 89.00) 206.00 (126.50, 329.50) <0.001
I C (mg/L) 1.90 (1.39, 3.08) 1.11 (0.92, 1.35) 2.54 (1.81, 3.49) <0.001
SI 89.76 (72.85, 118.41) 69.10 (56.53, 86.87) 94.95 (78.05, 124.38) <0.001
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AR 5
Cr*eGFRcysc 52.47 (40.33, 63.42) 48.52 (32.77, 62.75) 53.08 (43.03, 63.42) 0.232
H M = F(mmol/L) 1.55 (1.10, 2.14) 1.42 (1.05,1.81) 1.67 (1.10,2.27) 0.389
& JIH [ B (mmol/L) 4.36 (3.60, 5.56) 4.40 (3.86, 6.00) 436 (3.51,5.28) 0.300
HDL (mmol/L) 1.00 (0.84, 1.29) 1.19 (0.90, 1.44) 0.98 (0.73, 1.23) 0.024
VLDL (mmol/L) 0.70 (0.55, 1.00) 0.69 (0.50, 0.97) 0.70 (0.55, 1.11) 0.639
LDL (mmol/L) 2.57 (1.84,3.47) 2.67 (2.09,3.71) 2.50 (1.74, 3.47) 0.267
ASMI (kg/m?) 6.77 (5.86, 7.46) 6.13 (5.68,7.32) 6.85(5.91, 7.55) 0.186
BFMI (kg/m?) 7.31+3.46 8.24+3.16 7.00 £3.52 0.122
FFMI (kg/m?) 16.93 +3.78 16.10 +3.44 17.20 +3.87 0.210
HIBLFAC) 4.60 (3.90, 5.20) 4.70 (4.10, 5.49) 4.51 (3.85, 4.90) 0.351
2 J1(kg) 22.89 +9.87 24.34 +9.46 22.39 + 10.02 0.387
#2771(kg) 6.25 (4.88, 8.30) 6.25 (4.90, 8.30) 6.25 (4.82, 8.05) 0.866
WL R (%) 28 (26.67) 7 (26.92) 21 (26.58) 1.000

3.2. VEIREE AR S I8 FRRHE R 2 4
FAAES B 45 (W22 2) 487~ CKD H3 SI. Cr*eGFReysc 5 ASMM. BFMI. i /7 (A G PEAE 55 2

/:T—J’E%%Eqr' = 0077'\'0403)0 ‘[ijl\’ 1X Cr*eGFRCysC Efﬁﬁﬁiﬂtﬂ E%*H%T&; SI\ Cr*eGFRCysC L:j BFMI E%
FF(r < 0), HANIEMHKP <0.05). W& 2.

Table 2. Comparison of clinical data among CKD patients with different renal function levels

7% 2. FEBIhEE CKD BHEAIIGR ARIELE

Yk SI Cr*eGFRcysc
R P R P

R H (kg) 0.071 0.485 0.108 0.287
BMI (kg/m?) —0.148 0.144 -0.125 0.219
A Bl (cm) -0.128 0.326 -0.036 0.785
/IR L (cm) -0.063 0.560 -0.003 0.981
ASMM (kg) 0.243 0.018 0.275 0.007
ASMI (kg/m?) 0.149 0.152 0.178 0.085
BFMI (kg/m?) —0.403 0.000 -0.399 0.000
FFMI (kg/m?) 0.136 0.191 0.161 0.121
& 1(kg) 0.077 0.460 0.221 0.031
271 (kg) 0.211 0.041 0.316 0.002

33. L ASMM AETERNEEZMZERZEMEEVT4T

FH T WL RE 3 BRI B 2 LR BT S AL ULIA JT &) R B, A 5T L BIA W€ 1Y) ASMM (FRER VLA T &
HIFEFE N R AR E TR RZMZ R VTGEE 3). BRESIER, B, SI. K)H &8 %5(body mass
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idex, BMI). #& /7. #HAL M5 ASMM £ 23 IEAHK(B 73018 5.16. 2.49. 0.40. 0.22. 0.73, ¥J P<0.05),
RS S ASMM 2 2 U %8 = —0.08, P = 0.016), LDL 5 ASMM [{SCBRIESE 245 (P = 0.051); 24
P<0.1 WMIAZ R R IT(FfE). SR ER, #—BRIEMR . BMIL. fHA M5, SI5 ASMM 23571
HIZ2(8=1.68, P=0.036). I Cr*eGFRcysc 5 ASMM 7£ HL[R 2/ 2 8.3 IEAH (8 = 0.05, P = 0.022),
HEZ R ZEHT 5 ASMM EHST A e, W% 3.

Table 3. Univariate and multivariate linear regression analyses with ASMM as the dependent variable

3. LLASMM ZEZEMBRZMSERLMERFSNHT

- FARER ZHR
Vi P Vi P

St 5.16 <0.001 4.03 <0.001
R -0.08 0.016

SI 2.49 0.028 1.68 0.036
Cr*eGFRcysc 0.05 0.022

BMI (kg/m?) 0.40 <0.001 0.44 <0.001

LDL (mmol/L) 0.73 0.051 0.48 0.074
271 (kg) 0.22 <0.001

FARLAAC) 0.73 <0.001 0.66 <0.001

3.4. SI 5 Cr*eGFRcysc RIS EIBIRETEMY

L AWGS2019 SRk, X 105 BIHEMBGENT CKD 85 HATNUVMEZ W R T . 45 R IR,
SI [ RIBIEN 77.8%, Fi57IE N 35.8%, PHPETMIE (positive predictive value, PPV) N 29.03%, [ Hil
{H (negative predictive value, NPV) N 67.16%, IEHITRECN 57.45%. L, Cr*eGFReysc TR H L
TR (97.0%) (H R F i {%(18.5%), L PPV 4 28.57%, NPV N 55.22%, IEHETEECN 52.13%. W
* 4.

Table 4. Evaluation of the diagnostic efficacy of SI and Cr*eGFRcysc for sarcopenia in patients with CKD
% 4. SI 5 Cr*eGFReysc 27 CKD B3E L ERISEIEETN

S SI Cr*eGFRcysc
REE(%) 77.8 18.5
iR (%) 35.8 97.0

PPV (%) 29.03 28.57
NPV (%) 67.16 55.22
IEHTEE(%) 57.45 52.13

4. 5|5

M 2 45 NI/ AR 2L 4] 58 SULARE Tl 5 0 6 LA % 22 i ek 7 (0 28 i P s St iy 2
HEFRARC I HEAT M 4 S VE PO B BRI, . CKD SR i TN . 18 1E A . IR EKE . b
W2 R, WU E B S BB T B 12]. TR, B IhAeA 4 & I5 L/ o 50 3% 1 4 R BE T
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SIEINZE 61% [13]. HM ] W, CKD 5D E 2 [AAH B2, 7 5 fe o5 A BEME A AR TR I &, RIS
WA B (R A I CKD #)WIDE I 5 A= BA =8 B 1 I PR

YRR EYFILPOE . &5 AR BZR)ZE. K, Cr. CysC K5 HAH NI i Hhif
FEA) iz, Fod STAHRIF T, Cr*eGFReysc B AP [14]. AW B FEHT ST 5 CKD H# A
P B S3 AH OCHR bR B AE G HE S L2 sl . — MR BERE T R ST E CKD3-5 M B2 THm, SREL[15]
S NI T 285 SR IAU(ST 7E CKDS A /K Thim), IF 5 e BOILA & & (RIJULP BT &) (48 FR(ASML. FFMI)
FARAFIRE o — TR0 LU I 00528 A A5 38 R e ot R 19 T /S P A 0 Rl AS 5 e P 7F 9 301 L PR At T A
IR DL S22 5, (HIENT B IR L U Rk [16]. FRATIEM S E] CKD B IR 1. 2 0R I
B R RE, i BEMI 35w, X EMAE CKD WA BE G E I iliE, i BIA JGiEE RULA K
gEN S AL RE IR [17]RT ReZe TR & WL R IR A2, 5 CKD WM ER R AR RE
]

TV AR T, Cr*eGFReysc M1 SI #5 CKD B LA F(ASMM. BEMI)A 55 45 H 2575 5 AH
M. X5 Lin Z[15]7F 297 A AEENTIEI CKD B3 W 7e sl B, MR Hrd, 7EH% T
5l BMI. A2 24 R G, ST 5 ASMM 2457 IEAS5(8=1.68, P=0.036), Bl ST &R 1 Az,
ASMM /i1 0.14-3.23 DAL, WAEFHLHIHT, Cr (AR T ERIET WIS, HA & SRR E
YA 1M CysC AR B SRR, HZRMEAREPRESELm. ERAEXET, ZHMIEKRE
/& GFR 54E GFR W2 IR (AR B /NE BRI S 20 B AN BR)ILFEE R IS5 . 75 8 e &%
iE R FAEH AP R, A SCERER 18IV B I LA A 32-6 YRR IERl T-a C-IR VLR 155 J0E
APbR EK TR, 1T CKD B3 MAFTE A FRR BE I8 R RERAS, BeA&HXT CysC B2, Rtk
4 GFR ANFa g 8L A RE B IN, ST LU AR A R 25 Ho LA & B s et . 6 F R R B, ARAIF 508156
IS IAS RN ST AFE 2ORE K7 I M A8 4k, DAHERR PP FLAE LA & B BN (B[ 19].

HAHEZ 2 CrreGFReysc fEHR R RS 5 ASMM 2 IEMSE, TMifE L K ZR oM R R H 82 M
Koo B EZEF[OIBFFAUESE CreeGFReysc S CKD B H a8 LA B S FMSE R, Hig L,
24h JRULIEFHEME S0 B2 TR VLPY & & 0 v] 5 B AME AR E40[20] [21]. —DURE Wi 72 BoR: AT
TR 1 PR VLT HE & 2 SR T A2 38 [22], o TR A58 SOkt JR LI HE A7 7 SR ST B2 e ot gl 2
Cr*eGFReysc 1E N RNUEFHEM B RS B4R R, H5 ASMM [ BEn] B8 52 B I IR I E T4 . A
RAWERZHWREEEE, TR KRBT R TIAIER, KRR 0N 0N B VPG LA
PEAE Cr*eGFReysc ££ CKD HL/E 048

T HEZF[6] [101#2H 1 SI. Cr*eGFReysc FIBUEE AL VPAL Ha2Wialhe . 45 3% 487R ST IE#TR
HAE 52.13%~57.45%, FHoA ST 1 R B R (77.8% ) (HARR 7 5 A1K(35.8%), 1Ml Cr*e GFReysc A K 153 (147 57 FE
(97.0%) A REERAE(18.5%) . HEHE Wilson [23]H& H BT A JE . nf 52 8 m (R PE PR 2R (IR e ), (BN
BEVE 2R B PR (IR R ), AW SI L Cr*eGFReysc B & & 1F A CKD JLMEFR 2 T A

AW 5 BEAR I T 285 AT AE 22 5% . Tang Z5[24 13008, ST 7E 77 £ i {3 fioiia 8 3 LD i B e v PR
JERE (KT 73.0%) FIRF S BE (KT 62.9%); B [E 246118 ] Cr*eGFReysc i A AR CKD UL/ME B, &I
HRBEIE 71.1%~81.8%, NPV N 87.4%~94.3%; —Iil Meta 73 #T[25]145 R EIR, ST A I RIBUE N 67%-
FrBEN 76%. SEA U LT, B LI R ST AT {E AN RER & f645, SZFR T Cr*eGFReysc HIAHZE
WHtEUb, HAZWAeI & 2 KA. 2 ot st — PRk .

i LTk, WUMETESES CKD B AR M CHRFR(ASMM. BFMI. #2 ) H M, el SI
AT CKD S8 NMANIN & &, fERE TS, BMI. MM AZ5RAKFERE, SIS ASMM 247
IERIZE(B=1.68, P=0.036), 1M Cr*eGFRcysc 52 MALHFNEN Ko ST b CrteGFReysc 1E CKD WL/ JE T 25
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R RIS R E . SRR AT TR A OB, AR D, SIS AR TR AR SCTE IR AN RE AR
FFERIRK R, EAVRNERIER SIS NS AR, HAr il CKD B3 A AILA & &,
SEFRATHEN STEA 5o —Fh CKD HILAE 58 5 19157 2 A2 I T H 98 B8 o AR RN HEAT AT E VR BA 51 B0
L SIKARM S CKD BENAF R 18 & A RIRRERAMER . JET)RIRR, FNEEHAR
B ARIIESISAERR SR R R I RGPS, DUREE SRS E BT

SE
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