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Abstract

Objective: To explore the diagnostic value of relevant clinical indicators for liver cirrhosis compli-
cated with sarcopenia, in order to conduct early clinical intervention and improve the prognosis of
patients. Methods: A retrospective analysis was conducted on 193 patients with liver cirrhosis who
were hospitalized in Qingdao University Affiliated Hospital from January 2015 to December 2015.
The patients were divided into sarcopenia group and non-sarcopenia group based on skeletal mus-
cle index (SMI). The general data, laboratory data and imaging data of the two groups were com-
pared. Spearman analysis was used to analyze the correlation between two continuous variables,
and the diagnostic indicators were screened out. The receiver operating characteristic (ROC) curve
analysis was conducted to obtain the optimal diagnostic value. Results: A total of 193 patients with
liver cirrhosis were included. Among them, 117 cases (60.62%) were male, and the age was (51.23
* 10.98) years. 76 cases (39.38%) were female, and the age was (59.96 + 11.71) years. 108 cases
(55.96%) were in the non-sarcopenia group, and 85 cases (44.04%) were in the sarcopenia group.
Compared with the non-sarcopenia group, the neutrophil count, neutrophil /lymphocyte ratio, plate-
let/lymphocyte ratio, urea nitrogen/creatinine ratio, and alkaline phosphatase were higher in the
sarcopenia group, while the lymphocyte count and lymphocyte/monocyte ratio were lower. In im-
aging indicators, the skeletal muscle area, subcutaneous fat area, and subcutaneous fat index of the
sarcopenia group were significantly lower, while the visceral subcutaneous fat ratio was relatively
higher. The differences were statistically significant (P < 0.05). There was a linear correlation be-
tween SMI and body mass index (BMI), lymphocyte count, skeletal muscle area, visceral subcutane-
ous fat ratio, neutrophil/lymphocyte ratio, platelet/lymphocyte ratio, urea nitrogen/creatinine ra-
tio, and alkaline phosphatase (P < 0.05). ROC curve analysis suggested that BMI, lymphocyte count,
neutrophil/lymphocyte ratio, platelet/lymphocyte ratio, urea nitrogen/creatinine ratio, and alka-
line phosphatase were of good value for diagnosing sarcopenia. Conclusion: BMI, lymphocyte count,
neutrophil/lymphocyte ratio, platelet/lymphocyte ratio, urea nitrogen/creatinine ratio, and alka-
line phosphatase can be used for clinical screening of whether liver cirrhosis patients are compli-
cated with sarcopenia.
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1. 531§

FERE AL (liver cirrhosis) 2 FH 22 #4995 (R 51 1) LSRR IS PR T 4R B AR PSR A0 . FFm B S AR . RO I T
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F ARG R AT R INAR O, QAEATEIAME . R R MBE TR M [2]. BRI L E TAEA
(EWGSOP) T 2018 EAEIT IIHLMAE L Wit tH[3], #1275 X AE X LRI i 2L (DXA) AV AT 4T
%(BIA). CT. MRI G BARNMNNE, BIJMIA T, Bl &5 55 AR E R (SPPB) WA JR 4 1)
BE. BT UL B2 e KEA R, SIFANREREE SRS . Bk, @ ImRE Wishs, s
RNEE, SRENUMERFHRIZE, WEATGEAEER L ARG G RIE bR FHE & LD gE
M E, DUEIGR TSI, s RE TG .

2. BN B F*E
2.1. HARM®R

AHF T B B B HLE E RS (HIS RG0)UEE 2015 4E 1 A % 2015 4 12 A5 5 K22 M E B BidE
TBIT I IEA L B3, SRaAN 554 . Aot PRAS AN HEbRHETR 2, A9 AARiE: (1) FFEEfL S WibritE: FF2Esfl
IR B AR A (I B IEH CT. MEEE MRIL TR I 5E LSM. Wi 31 % TE)HL /R 7 ENT
itk (2) i > 18 %, Fid <80 %; (3) ABi 2 FIWATHE CT /. HEBRbsiE: (1) BA R
S B AR IR (2) SRR B (3) A TR E IR B (4) R REA R
Horr: 145 PR B8 5 1 I B A R e HE R, 85 49 BRI I B REAS BB 2 AN ARAT CT fa
B HERR , 50 151 R B A 7™ B EE Az s o e HERR , 34 18] DRI A5 L Ath 1 FE PR 2500 T e HE R, 10 471 B 7 491 1)
1T PRI T MR HERR, 37 BNV 3, B Ja IR A& 25 A0 1Y) 193 Ak £, TGt (R A 58 0t
S AL TN BEEGFAZRT, X T TER GRS - HdE, ORI S B ANE AT A, T
B B 25 L 109%01) 23 AR .

2.2, HekFpsE

MEEBE B E B RS (HIS RS PURER B AN D200k ke Ml RERE, ks
Bl L s BRI . SSRGS WO S G R, R RORE R AR L -
EGe. KL THACTE . FHPERRR, =TT R BRIk K A B T EILR, SR AR
Rl IR QN 721 o QN NG 7 e 11 = = N1 A N e 5211 Rz Nt 1 A
PR EEAR EE  RESAR A A LR . PR AL AR AR RE . MR, MR, MAS. ek,
MR, S BRI LEF. JREFIEFLE . s ERES . Hah =8, [EEEEO. SAH R,
BEA. TAEA. AEA. REA. ARAMREARE. SRR, BEEAl. SRR
RGN LLE . BEREIR Y . BRBKE . SHa R, L ERLR A, Child-pugh ¥F4r. MELD ¥
o RERRE

2.3. RETEREE

W B3 NBE 2 J5 YRR = EME CT EM%, K Slice-O-Matic V5.0 B4 £ 3 I 2 — Ak ik
T B% VLY T X (lumbar 3-skeletal muscle area, L3-SMA). P4 I i 5 i £ (visceral adiposity area, VAA). F157
"N JE W7 I AR (subcutaneous adiposity area, SAA). SEEE BEILFE £ (keletal muscle index, SMI)y SMA/E & 2
(cm2/m?); IR T ¥ (visceral adipose tissue/height index, VALl VAA/E & 2 (cm¥m?); B2 K g a4k (sub-
cutaneous adipose tissue/height index, SAI) N SAA/ 5 & 2 (cm?/m?); PWIIESZ FHEITEE(VSR) N VAAISAA 2545
Wro WUDRESWIbRE: SIESCER4], N CT 35 — M1 B #1482 (lumbar 3-skeletal muscle index,
L3-SMIiEATi2 W, Tt L3-SMI < 50 cm?/m?, 4 L3-SMI < 39 em?/m2 NILZMiE. Firfs CT B Pi44
TNV B RHEIMHEAT 4087, X T INHMESG], PALER T e IA R 1 3R,
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2.4. MEIGHR
BN B AV EE SNV REA, P EE RN — R ER. L= ER AR E R .
25. ZitrEHE

K FH SPSS 25.0 #EATHHE 4o THEUBRER A S B AT IR, A Ze LR R T k5,
AFFE R IR A (1K ] Fisher ¥ETMERIG LG . IESDAAHITHEZRI LI + brvE 2 (x + )ik,
PRZEL I S B LU IR AR AR A58 AR IEAS AR I vh & SRR A A A7 B (VU 437 %4) [M (P25, P75)]5
7N, ZHLTA] H AR T P I ST R A A 2 B ARG 56 (MannWhitney U) . 1 Spearman 3 7 9 3% 4278 B A e
i i 2 WidR AR, T 23 TAERE(ROC) I 4 /0 i 3 B S AR 2 Wi fE, DL P<0.05 NZERA Gt

3. GR
3.1. FE—RFERIXTEE

g\ 193 BIATFAE LSS, o 53k 117 51(60.62%), 4FE#4(51.23 £10.98)%, it 76 151(39.38%), 4
1%(59.96 + 11.71) %, AEI/AE4H 108 451(55.96%), WIZAEL 85 151(44.04%) . AW MEAAHLL, IAE
B BMIETEAR, Mo L/, WIS R KEIRAEE 2, ZRA SR X (P<0.05). H
YIEAERS . PERI . AEREIE . MELD 43 Child-pugh ¥F43 R . il s . BRSO . 2
GRS RO S DRI S H B AR I R RS R R AT B R ER O Tk N B N B LRSS
— R E RS (P > 0.05). WAL I — ORI HE L3 1.

Table 1. Comparison of general information of patients in two groups

1 MEBE—RERIIEE

WiH LW REL (n = 108) WL EZH (n = 85) giith P1H

FER[F, M(Q1, Q3)] 51.00 (45.00, 59.75) 56.00 (48.00, 64.50) Z=-1.636  0.102
PETI 451 (%)] ¥#=1761  0.185
% 61 (56.5%) 56 (65.9%)

E'S 47 (43.5%) 29 (34.1%)

BMI [kg/m?, x 5] 25.08 + 3.28 22.21+2.80 t=-6.426  <0.001
{EFERE[R, M (Q1, Q3)] 11.00 (7.00, 15.00) 11.00 (7.00, 16.00) Z=-0224 0.823
MELD 43[4, M (Q1, Q3)] 9.50 (8.00, 13.00) 10.00 (8.00,1350)  Z=-0.737  0.461
Child-pugh ¥F73[7, M (Q1, Q3)] 7.00 (6.00, 9.00) 7.00 (6.00, 9.00) Z=-0707  0.479
993 R [ 4511 (%)] 2=3929 0269
ZAF 66 (61.1%) 43 (50.6%)

H % 19 (17.6%) 24 (28.2%)

RS 14 (13.0%) 13 (15.3%)

Hoth 9 (8.3%) 5 (5.9%)
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o ML S [#511(%)] Z=1651 0199
7 85 (78.7%) 73 (85.9%)

H 23 (21.3%) 12 (14.1%)

BRI 52 [451(%)] 72=0042 0837
7 89 (82.4%) 71 (83.5%)

H 19 (17.6%) 14 (16.5%)

LA S [451(%)] x#=0152  0.697
7 96 (88.9%) 74 (87.1%)

H 12 (11.1%) 11 (12.9%)

LIRS [61(%)] £=0934 0334
yn 80 (74.1%) 68 (80.0%)

H 28 (25.9%) 17 (20.0%)

iR 25 Ik S 4511 (%)] #=4983  0.026
¥ 85 (78.7%) 77 (90.6%)

l 23 (21.3%) 8 (9.4%)

WA S [ (%)] £#=0073  0.787
o 73 (67.6%) 59 (69.4%)

H 35 (32.4%) 26 (30.6%)

R 2 [411(%)] 7A=0717 0397
¥ 65 (60.2%) 46 (54.1%)

f 43 (39.8%) 39 (45.9%)

JERGL[111(%)] =475  0.029
¥ 69 (63.9%) 41 (48.2%)

l 39 (36.1%) 44 (51.8%)

WK [1(%)] #=4716  0.030
P 55 (50.9%) 30 (35.3%)

f 53 (49.1%) 55 (64.7%)

YHALIE H L [51](%)] 24=0.000  0.999
¥ 61 (56.5%) 48 (56.5%)

H 47 (43.5%) 37 (43.5%)
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JFFPE 973 [461) (%) ] 72=0715  0.398
7 85 (78.7%) 71 (83.5%)
H 23 (21.3%) 14 (16.5%)
T HEFE Ktk AR T EHLAREI(%)] 22=0472  0.492
7 94 (87.0%) 71 (83.5%)
H 14 (13.0%) 14 (14.5%)

E: BMI AR MELD 170 NZR AT ;- Child-pugh ¥ AT ZhRELE 2>

3.2. PRLASCIEEIRARRILE

SARNUEAA L, WISEE 8 B R T4 PRI B AR B B/ R 4 L
6 JREBVUET AR . BRIEBERREE S, Tk AR THE R D A B/ S A A P A AR LA B ARG, 22
SHAGIHFE (P <0.05). FAMNPZMM . MaEA. /M EFRREG L E . S IE e,
By AR M. MR s, AL RER. WU, &EEREEA. H =6, REEEEA . BEE
BE. BEM. TAEA. AEA. REA. ARAREALE. SREEE. fEREl. SHAEEE
IR . RABIRE NG, SIHLRE R BRI ZER TS5 (P> 0.05). PIZAHE L
B = FRARA EE AR 2.

Table 2. Comparison of laboratory indicators between the two groups of patients
2. MEBE W EIRIRXILE

TiH e RELL (n = 108) UL/ SE 4 (n = 85) fGuitE P1E
Fhep a4 R R [+ 2091, M (Q1, Q3)] 2.01(1.17, 3.85) 2.81(1.86, 5.01) Z=-2659 0.008
FZAIMTT I+ 10%L, M (Q1, Q3)] 0.29 (0.21, 0.49) 0.35(0.21, 0.58) Z=-1.031 0303
WREGHAR T [+10%L, M (Q1, Q3)] 1.23(0.72, 1.90) 0.94 (0.61, 1.51) Z=-2012 0.044
141 & Afg/L, M (Q1, Q3)] 108.00 (84.25,130.50)  108.00 (78.00,127.00) Z=-1.072  0.305
I /MR[*109L, M (Q1, Q3)] 82.00 (56.25, 133.00) 95.00(61.00,13450) Z=-0.654 0513
FF o7 £ b 2 4l P LA M (Q1, Q3)] 1.80 (1.11, 2.94) 2.76 (1.79, 4.85) Z=-4392 <0.001
TN/ L EAEIM (QL, Q3)] 77.74 (53.97, 101.27) 91.60(62.79,13558)  Z=-2.424 0.015
RS A/ B AZ AN A LR M (Q1, Q3)] 4.02 (2.92,5.21) 3.06 (1.83, 4.10) Z=-3.728 <0.001
[ BrbsviAb ELAE M (Q1, Q3)] 1.13(1.00, 1.29) 1.07 (0.99, 1.33) Z=-0332 0.740
2 LFEmmol/L, M (Q1, Q3)] 551 (4.54, 6.72) 5.25 (4.56, 6.75) Z=-0532 0595
I E&mmol/L, M (Q1, Q3)] 0.82 (0.76, 0.88) 0.84 (0.76, 0.91) Z=-1.031 0303
I mmol/L, x £ 5] 3.99+041 3.94+0.56 t=-0.816  0.416
I 45[mmol/L, x ] 2.03+0.19 2.01+0.17 t=-0.851  0.396
I mmol/L, x ] 1.01+0.25 0.94 +0.24 t=-1.804  0.073
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IfA¥[mmol/L, M (Q1, Q3)] 14150 (139.04, 142.86)  140.74 (138.49,143.00) Z=-0.190 0.850
If4&[mmol/L, M (Q1, Q3)] 106.25 (103.10,107.83)  105.45 (102.50,107.64) Z=-0.938  0.348
JREZ[umol/L, M (Q1, Q3)] 246.90 (183.86,326.00)  243.10 (168.95,331.60) Z=-0.249  0.803
JULEF[umol/L, M (Q1, Q3)] 76.00 (65.70, 85.80) 76.00 (68.40,9450)  Z=-0.797  0.425
PRGNV ELAEIM (Q1, Q3)] 0.08 (0.05, 13.50) 0.11 (0.07, 17.72) Z=-2711 0.007
T2 g 2 A [mmol/L, M (Q1, Q3)] 1.07 (0.77, 1.32) 0.99 (0.65, 1.29) Z=-1.289  0.197
Hul =Es[mmol/L, M (Q1, Q3)] 0.78 (0.51, 1.06) 0.80 (0.59, 1.21) Z=-1288 0.198
R e E H[mmol/L, M (Q1, Q3)] 1.86 (1.55, 2.44) 2.03 (1.47, 2.63) Z=-0296 0.767
S JEEEmmol/L, M (QL, Q3)] 3.45 (2.86, 4.38) 3.54 (2.82, 4.19) Z=-0.119  0.905
HMEAL, x £5] 62.62 +11.80 61.17 + 8.67 t=-0.950  0.343
ATAZEA[mg/L, M (Q1, Q3)] 109.00 (72.70, 160.40) 97.20(69.90, 146.80) Z=-1.016  0.310
FIE AL, x £ 5] 31.73+6.77 31.48+7.32 t=-0.247  0.805
HRE AL, M (QL, Q3)] 29.20 (24.43, 34.35) 30.50(25.25,35.64)  Z=-0.689  0.491
8 AERE A R EIM (Q1, Q3)] 1.11 (0.84, 1.35) 1.04 (0.80, 1.30) Z=-0619 0536
BHFEEREUIL, M (Q1, Q3)] 34.55 (21.00, 78.70) 27.00(19.00,5350)  Zz=-1.502  0.133
BEHZBHU/L, M (QL, Q3)] 31.25(23.00, 66.33) 30.00 (20.75, 62.90) Z=-0.607 0544
@?ﬁ%’]@ﬁ AR 1.04 (0.73, 1.31) 0.86 (0.66, 1.23) Z=-1568 0.117
TR RRE[U/L, M (Q1, Q3)] 78.00 (59.30, 110.78) 93.00 (63.00,137.95) ~ Z=-2.027  0.043
BRBIKFEBBHU/L, M (Q1, Q3)] 38.70 (19.13, 80.35) 41.00 (19.00, 96.60) Z=-0531 0596
ML umol/L, M (Q1, Q3)] 22.92 (16.03, 42.23) 27.00 (17.40,4430) Z=-0.871 0.384

3.3. MERKRFIEIRXIEL

ARV ER L, LA S i LA AR
AR LEARR LR, R A Gt R (P < 0.01). PIZELIA] A AR i A

X (P >0.05). PIALEE MR EIRARRT LI 3.
3.4. SMI 5Hxistrm& B XS
¥ SMI 3515 R ZE S A Giih 3= (P < 0.05) &SR B e bridl 4T Spearman L& HEAHGHE M HT .

TR AN

BT R 4RO 2 AR, W0 P AE R
PO BEE P T 46 2 R R e

i 7R, SMI5 BMI(r=0.500, P <0.001). #kE4HMTH4(r=0.241, P=0.001). & H&NLAITHIFA(r = 0.914,
P <0.001). IR R g b (r = 0.148, P = 0.040) B IEAHSS . SMI 55 e Pk 41 /b B2 401 i L A (r = —0.260,
P <0.001). If/NR/HREL I LB (r = —0.223, P = 0.002). R R &Z/LEF LLAE (r = —0.147, P = 0.043). gtk
M B (r = —0.166, P = 0.021) £ AHG . SMI SRR g it 2. ke gu i/ s gn o L. K2 R I T AR
B R MEWIRBCEE R AEAEA R R, ERLHEITFEE (P >0.05). W% 4.
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Table 3. Comparison of imaging indicators between the two groups of patients
3. MBBERGZEIARXTEE

TiH R IE L (n = 108) L/ 4H (n = 85) giit i P1H
L3-SMA [cm%m?, M (Q1, Q3)] 145.05 + 34.13 118.28 + 25.90 t=-5997  <0.001
VAA [cm?/m2, M (Q1, Q3)] 79.71 (44.80, 151.65) 71.00 (32.76, 112.68) Z=-1676  0.094
VAI [M (Q1, Q3)] 28.22 (16.02, 52.27) 24.09 (11.69, 39.22) Z=-1869  0.062
SAA [cm¥m?, M (Q1, Q3)] 113.53 (81.92, 159.50) 79.61 (49.92, 129.83) Z=-4132  <0.001
SAI [M (Q1, Q3)] 40.03 (29.33, 62.55) 29.25 (18.25, 44.43) Z=-4356  <0.001
VSR [M (Q1, Q3)] 0.68 (0.41, 1.12) 0.80 (0.60, 1.35) Z=-2672  0.008

e L3-SMA N B BEALATTEA: VAA NWIEREDTER: VAL W IERETE%: SAA Jy 2 RGN SAI NE F iR
Jr4R%: VSR AW IEE TG EE .

Table 4. Correlation analysis of SMI with various indicators

5= 4. SMI 5 &35irfHXE D

g e wem MR e BB mee wes wmw omew o . s

R kgt MEEBC R o WEEL L BB mEE AERL WER . T
(*10%L) (*10°/L) té i M ELE . i LS (U/IL) (cm¥m?)  (cm?m?) | ke

r 0.500 —0.072 0.241 —0.260 —0.223 0.132 —0.147 —0.166 0.914 0.114 0.045 0.148

P <0.001 0.317 0.001 <0.001 0.002 0.068 0.043 0.021 <0.001 0.113 0.534 0.040

H: BMI AR

3.5. BIRIEM ARSI E

¥5 SMI 6 X RAFTE G T2 7 (P < 0.05) e Frgi N\ ROC W st 2, [RIE SN HEIAL. P
B R RMILE S SMI RIS 12 W WD RE I 5 5L, Bt AAME R TR fibr . 20k BMIL bk B2 40 4k
PRI AR L 4B L ifin AR S AR L . R BB L . B BEBRIG S5 FE AR EAT ROC #2437,
ZERIF 5, BMIL RIS, PR AR A bl . i NRAR R LL . R ZFEBELEFLE . Bl
FREEIEE A 12 WL E /) ROC |l 28 N FL(AUC) M 0.803 (95%CI: 0.741~0.864, P < 0.001), HfEIfA1E N
0.397, REE N 81.2%, ¢ 36.1% (W% 5 Fl% 1).

Table 5. Analysis of the value of each indicator in diagnosing liver cirrhosis complicated with sarcopenia
5. BIBIRSEIATREL A ERMES

9 =] 4l
Bl AUC FRvE IR Pl 95%Cl e FENE Y8 F5 R B
‘ L TS B L o) )
BMI 0.248 0.035  <0.001 0.180 0.317 22.850 0.406 64.7 75.9
WEYIIEE  0.416 0.041 0.044 0.335 0.496 1.115 0.161 62.4 53.7
e bz 4 e/
AL 0.684 0.038  <0.001 0.609 0.759 2.095 0.312 68.2 63.0
MQH‘HE%/ gj‘E 0.602 0.041 0.015 0.521 0.683 113.417 0.224 40.0 82.4
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REA 0.613 0.040 0.007 0.534 0.693 0.065 0.198 80.0 39.8
JULETLE
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Figure 1. ROC curve analysis of BMI, lymphocyte count, neutrophil/lymphocyte ratio, platelet/lymphocyte ratio, urea nitro-
gen/creatinine ratio, alkaline phosphatase, and combined indicators for diagnosing sarcopenia
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