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Abstract

Objective: Meta-analysis was performed to understand the risk factors of tumor-associated sarcope-
nia and provide evidence for the prevention of sarcopenia in tumor patients. Methods: The litera-
tures on the risk factors of sarcopenia in cancer patients were retrieved from CNKI, Wanfang, VIP,
CBM, PubMed, Web of Science and the Cochrane Library. The retrieval time was from inception to
April 2023. Meta-analysis was performed using RevMan5.4 and Stata14.0 software. Results: 24 lit-
eratures were included, including 7 in Chinese and 17 in English, with a total of 10,902 subjects. The
results of Meta-analysis of influencing factors showed that Age (OR = 1.06, 95%CI: 1.04~1.08, P <
0.001), gender (OR = 2.69, 95%CI: 1.44~5.03, P = 0.002), BMI (OR = 0.78, 95%CI: 0.75~0.81, P <
0.001), NRS (OR = 1.87,95%CI: 1.47~2.39, P < 0.001), tumor staging (OR = 1.81, 95%CI: 1.09~3.00,
P = 0.02), NLR (OR = 2.25, 95%CI: 1.48~3.42, P < 0.001), diabetes (OR = 2.11, 95%CI: 1.22~3.65,P =
0.008), LMR (OR = 1.80, 95%CI: 1.43~2.26, P < 0.001) were risk factors for tumor-associated sarco-
penia. Conclusion: Age, sex, BMI, NRS score, tumor stage, NLR, diabetes and LMR are risk factors for
tumor-associated sarcopenia. Medical staff can refer to the conclusion of this study, pay attention
to the early screening and prevention of sarcopenia in cancer patients, and implement early inter-
vention measures to maintain muscle strength and improve muscle function.
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1. 5|

UL AT U6k 21 i (sarcopenia) SRR B LI A, & — b L B LR B T R AN T s A2 S R I I . 5
SEEHHITAE T . BE. KA. BHRAR. AHRE THERARER, HEFC LM, BRIV
E TAR 2 (EWGSOP2) IR E], WLAIR A B AT R SO0 AR %, IX AR Ak R ILA e, 38 % %
PEAERREIE R . RS REE B R P[]0 HORTAR S FUL AR/ A — 22 O T L R S e, B
SARIFERIRAR[2], H RN 27.2%~61.0%, FL A4 I E o A RIS W bR v AR (R T 0 22 53] e T
REBRFERBR, RIERMNE, 5% SECEBUBIAA 8L, RN SUEE TR (7 ssor &4
VT 7 Rt LA S R, T LA SR SRR BRI VAT, R 254 BT R
ARG, A, R I R AT RCRANTUG 4] [5]. HET, CARE% TR R E
JL/ R A R 25 O 90 BV SOREAC BERE /DS, FLAS IR 9 40 1 DR AN JRAR ) o BRI, AR SC B 7RIS ] Meeta
GBI, BRI A S ERILE E R 2R, N S R AR LR R B bR, IF AT RS
AT TR TR AL AT IE 3

2. B E
2.1. WERREE
THREN R E R 77 488 o E AR E SRR A P (CBM) . PubMed. Web of Science. the
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Cochrane Library, BIFRNEFEZR 2023 £ 4 A 9 H. 30 RAN( “WMAE” OR “MiE” OR “HME
JE” OR “hE2sm” OR “HIHE” ) AND ( “HLAEDGE” OR “WIZAE” OR “E B WLAE” OR “/ L
JiE” OR “HLAIZEIRAL" OR “WIAAE>” ) AND ( “S2mHEI R ” OR “AHKIHER” OR “fafiHZz"” ). 3%
kG2 A N (“neoplasms” OR “tumor” OR “cancer” OR “Lymphoma” OR “leukaemia”) AND (“sarcopenias”
OR “sarcopenia” OR “low skeletal muscle mass™) AND (“risk factors” OR “influence factors” OR “dangerous
factors” OR “related factors™).

2.2. XEANSHRIRE

IINARUE: 1) WHFIN GO REL IS W R 5 s 2) WU RS WibsdE7E SO B4R B, 9] i
WLB A £L(SMI) . S PHLANAE TAEZH(AWGS) BRI LD SE T AE 4 (EWGSOP) AT —brifE R AT [6]-[8]; 3)
WA BRI« AF B0 0] JEAR 7T 0 4) S AR STk T ILME R R 2=, HAEFE (it OR. 95%CI
B HEBRbRdE: 1) BORA CBBIERN A 2) F—CREE KK, 3) REFNER. FREF. U
B OZNWERE s 4) SCERIR PN AR SR

2.3. XHRTHES FRHRE

BARFEVIE R NG, AT Rk, ISR . 3 XX, BEIIARNIG S, 1)
ANEEIE R — BN FREBE=2 N REIL, FEFAE . BRRPTE S N\ NoteExpress 3 2Fr, R 44
HEFRME TR L SOk . PERHRINAN B AFEE —1EE . KEBEFEM. BR. MM, AR, 2WiisdE. TRk
2.4. MERREIRMN

R T BT 95 5% ) AHRQ % % (agency for healthcare research and quality)iF4/r, 43N 0~3. 4~7. 8~11
KRG B EESCHER . BAFIRI 7T A 5 BT 70 R NOS #2:3% (Newcastle-Ottawa Scale) P4, 4
fEN 0~3. 4~6. 7~9 73X RfIG. A1y ot &SR
2.5. GitER*®

iz [ RevMan5.4 B0 # 6 IJi BB AR SR PEAIL/ AE R R 3R ) OR i & 95%C, far %6 7K 1 o0 = 0.05.
SRS 12 < 50%H. P > 0.10 $&7r 5 BVERDN, ORI [ € OB BEAT 7085 e 2 ISR BB ATL RS0 A
Ao BB B i PO TIE 7 A R SRR SR 3 B U T Meta 50 2 Jim 45 R G ML . R Stata 14.0 X
PEXFENNSCHREL > 10 53 (K520 5 2% R R s 1E4T Egger’s K lt, 636 7KH#E o = 0.05.

3. &R
3.1 XEBKERER

WAL AR DG SCHR 2574 i, 9E3C 2331 5%, 3L 243 [ IBJETRIERF A AMAFRHERISCHR, mATLAN
24, HAhIOOCHR 7 RS, SESCOCHR 17 F . SRR K AR WA 1.

3.2. MERISFMEFREIEMN

PN 24 FERFRT 2017~2023 FHCHR, FHAmesesemk 17 [9]-[2515, HSCSCHEk 7 [26]-[32]5, St
10,902 51 f e B3 o NN SCHIR F 38 A RRAE 2 5 s AN L3R 1.
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Figure 1. Literature screening process
B 1. XERiHERAE

Table 1. Basic characteristics of the included literature

= L AANSTERE B A E

H—EH REFEG  EHE ERE AR FRRE Wik fak & JE VAN
Yuria Ushitani [9] 2022 HA i 443 BAHIFSE PMI 1. 2.5 8*
Souza [10] 2018 Bl ZEE 195 HBEBEPTR EWGOSP 5. 26 7
Bo Gao [11] 2022 FE BRiEE 432 BT SMI 1. 5. 26 7
Pérez Camargo [12] 2017 753 RAK 628 MBI EWGOSP 1. 2. 5 8
Raila Aro [13] 2022 5% diEMpE 222 HEWTHETR SMI 1. 12. 24. 25 9
Kim, HJ [14] 2022 5 ] B 573 MBI A SMI 1. 2. 21, 22. 23 7
Kocher [15] 2018 EE KRB LR 100 WO SMI 2. 5.6 7
Kim, H [16] 2018 [ WA 259 MAWIEARSL  SMI 1. 2. 5. 7 8
Xiao [17] 2019 EEH  AEE 3262 MWL SMI 1. 2. 15. 16 9
Wang [18] 2021 E BEiEE 247 MEWTEEIR SMI 1. 5 8
Liang [19] 2021 o TEE 100 AT HIHH AL SMI 15. 17 6
Jochum [20] 2019 % NEN 74 47 BAFIHA SMI 1. 12, 18 7*
Nipp [21] 2018 % WA 237 BAWIEARST  SMI 1. 2. 5. 14. 19 8
Kim, CR [22] 2018 Hh[E it 778 REWITIETFL  SMI 1. 2. 5. 15. 20 9
Orzell [23] 2022 gk kHUE 251 MEBTHIAFS EWGOSP 1. 2. 5 7
Lin, JX [24] 2019 i E =] 1167 HEWIEBER ~ SMI 1. 5. 12, 17 8
Lin, J [25] 2018 o B 670 HEBFEATF  AWGS 1. 5. 10. 11. 12 6
25 JE 42 [26] 2021 o Jitifes 87 REMEIATAR  AWGS 5. 8. 9. 10. 20 8
JiR[27] 2020 [ =L 409 MEWTTIEEFL  PMI 1. 5. 10, 13 9
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HTH[28] 2023 [ B i 166 BEBFEIFFT ~ AWGS 10, 27, 28 7
faBk$E[29] 2023 HE B 125  BEBFEIBFZE  AWGS 1. 25, 26 7
BIH[30] 2022 W Jiti e 85  MEBFEIAFF  AWGS 5. 29 7
JKIZTA[31] 2022 ] RA 321 HEWTTETAL  AWGS 5. 26 8
ME2[32] 2019 HE =EE] 98 MWL SMI 1. 10. 15 8

E: AWGS: WMALDRE T/E4; EWGSOP: BRINALDAE TAELL; SMI: S8R E: PMI: ERHUR &%
G : 1. &, 2. MHl, 3. wE4H, 4. ECOG i, 5. BMI, 6. iiRshkEmE, 7. feEi, 8. WHS,
9. BRI, 10.NRS2002 ¥4y, 11. BEJRSME, 12, MyEASEA, 13, AL 14, Fhgk, 15 Mg a#, 16,
PERIANAE - RN E(NLR), 17, WMEME - 2B HE(LMR), 18. MOEH, 19. SCHFEREE, 20. Charlson &
FREFERL, 21, fREEER; 22, M4k 23, RIS, 24. ASA; 25.NLR; 26.PG-SGA; 27.>3 Figiis; 28. g
H4rEs 29.1L-6. *A4IEH/R - B REFR BN RS

3.3. Meta SHTER

A FIEIINK] 24 5 SCRR AT 33047 28 B & I A SR R E4T Meta 43 #8T. BMIL NRS2002. TR
. ASA. NLR. fREEE. BER. LMR KRR /NP >0.10, 12 <50%), R F [F] 2 24 B AR Y 3R 4T
SMTs RS PER. SR BES . AEA. PG-SGA KRR (P < 0.10, 12> 50%), K EEHL
RS HEAT 73 4T . Meta 70T IR, 4E88. MBI, BMIL NRS2002. A 43 #H. NLR. BEJR%7E. LMR
FE A SN E I fE R IR 2 (P < 0.05)s W, A IFRE. WO A&, ASA. (REKE . PG-SGA Xt
i g6 AF DA LD RE B S JE e 1 2% 5 SL(P > 0.05), L3 2 ORI AH SC I L RE 5 R 2R 1) Meta 73 A AR bk
BIDLAERS M, LK 2,

Table 2. Meta-analysis results of risk factors for tumor-associated sarcopenia

2. MERXMENERKEEREN Meta SH4R

AN SR FHIRPERLS

FAIESES () . e RNBERL Metash BT 45 [MD (95%Cl)]  Z{E PiA
RS 12 70 <0.001 FEAL 1.06 (1.04~1.08) 6.38 <0.001
PE5 11 93 <0.001 BEHL 2.69 (1.44~5.03) 3.10 0.002
BMI 8 41 0.10 [i5] 0.78 (0.75~0.81) 11.87 <0.001
NRS 5 35 0.19 [ & 1.87 (1.47~2.39) 5.01 <0.001
M A 5 10 0.35 & & 1.15 (0.94~1.41) 1.36 0.17

HIE 5 75 0.003 BEATL 1.27 (0.94~1.71) 1.54 0.12

Jid 98 73 3 5 61 0.04 BEAL 1.81 (1.09~3.00) 2.30 0.02

T 4 0 0.51 li] 52 0.98 (0.81~1.18) 0.24 0.81
HEH 4 72 0.01 FEAL 1.48 (0.66~3.31) 0.94 0.35
ASA 3 0 0.63 s 2.31(0.77~2.22) 1.01 0.31
NLR 3 0 0.80 Gl 2.25 (1.48~3.42) 3.81 <0.001
PRE IR 3 16 0.30 fi] & 1.04 (1.00~1.08) 1.94 0.05
PG-SGA 3 76 0.02 B L 1.85 (0.79~4.29) 1.43 0.15
B PR 2 0 0.40 [t & 2.11 (1.22~3.65) 2.66 0.008
LMR 2 6 0.30 ks 1.80 (1.43~2.26) 5.01 <0.001
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Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE  Weight IV, Random, 95% Cl IV, Random, 95% Cl
Bo Gao 2022 0.03787365  0.01215645 13.4%  1.04[1.01, 1.06] -
Jochum 2019 0.06765865  0.02863962  6.7%  1.07[1.01,1.13] —
Kim,H 2018 0.02469261  0.01194843  13.5%  1.03[1.00, 1.05] -
Kocher 2018 0.16551444  0.10343498  0.8%  1.18[0.96, 1.45] -
Nipp 2018 0.05164323  0.01622933 11.4%  1.05[1.02, 1.09] -
Orzell 2022 0.12221763  0.02259015  8.7%  1.13[1.08, 1.18] -
Raila 2022 1.17248214 034218377  0.1%  3.23[1.65, 6.32] —
Xiao 2019 0.05826891  0.00481339 16.3%  1.06[1.05, 1.07] -
Yuria 2022 0.05164323  0.01429042 12.3%  1.05[1.02, 1.08] -
k3% 2023 1.2039728  0.53468644  0.0%  3.33[1.17,9.51] E—
F#R 2020 0.07325046  0.01256214 132%  1.08[1.05, 1.10] -
PREETF 2019 0.09621886  0.04532683  3.5% 1.10[1.01, 1.20] —
Total (95% CI) 100.0%  1.06 [1.04, 1.08] ‘
Heterogeneity: Tau?= 0.00; Chi2=37.28, df = 11 (P = 0.0001); 2= 70% 05 07 15 3
Test for overall effect: Z = 6.38 (P < 0.00001) Favours experimental ~ Favours control

Figure 2. Forest plot of the impact of age on tumor-associated sarcopenia

2. SFEEST B AR SR AL RAERS M B0 AR AR E

3.4. WU

XFANNIRT 15 A5 R 35 43 50l SR P AL 00 R A Y 0[] 7 2850 S ASE 2R AT BRI 0 T, PG-SGA TERE AR 3%
AR 5 25 R A T A [MD (95%Cl) = 1.11 (1.03~1.21), P = 0.009], 55482 B 145 S [MD (95%Cl) =
1.85 (0.79~4.29), P = 0.15] I 1 25, &R ot Atam; HALSRIEbr eSS SN G, 4Rk
LR, airds RiBohtEE, Wk 3.

Table 3. Results of sensitivity analysis of risk factors for tumor-associated sarcopenia

= 3. MERXMNCERERZOFRMEITER

S SR IEES DR 43 Ar 25 2R
BURIAETY MD (95%Cl) P {H T it MD (95%Cl) P {H
G B AL 1.06 (1.04~1.08) <0.001 il 52 1.06 (1.05~1.07) <0.001
51 BEHL 2.69 (1.44~5.03) 0.002 i 52 1.91 (1.69~2.16) <0.001
BMI li] 5 1.28 (1.23~1.33) <0.001 FEAL 1.30 (1.22~1.38) <0.001
NRS li] 52 1.87 (1.47~2.39) <0.001 FEAL 2.15 (1.47~3.15) <0.001
A [t] %2 1.15 (0.94~1.41) 0.17 BEAL 1.16 (0.91~1.49) 0.24
& IFE BEATL 1.27 (0.94~1.71) 0.12 [ 1.08 (0.96~1.22) 0.22
i 988 73 A BEAL 1.81 (1.09~3.00) 0.02 [ 58 2.34 (1.21~4.49) 0.01
i} [t 5E 0.98 (0.81~1.18) 0.81 BEAL 0.98 (0.81~1.18) 0.81
HEH BEAL 1.48 (0.66~3.31) 0.35 [#] & 1.36 (1.00~1.86) 0.05
ASA [#] & 2.31(0.77~2.22) 0.31 BEL 1.31(0.77~2.22) 0.31
NLR I & 2.25 (1.48~3.42) <0.001 BEHL 2.25 (1.48~3.42) <0.001
A B ek % [#] 5E 1.04 (1.00~1.08) 0.05 BEAL 1.03 (0.89~1.18) 0.71
PG-SGA BEHL 1.85 (0.79~4.29) 0.15 i 1.11 (1.03~1.21) 0.009
B SR I [iil 5 2.11 (1.22~3.65) 0.008 FEAL 2.11 (1.22~3.65) 0.008
LMR i 2 1.80 (1.43~2.26) <0.001 BEHL 1.79 (1.42~2.27) <0.001
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35 ARRE

SN AERE ) 12 5% SCHR[9] [11] [13] [15]-[17] [20] [21] [23] [27] [29] [32]#) Egger’s #4645 B &, t
=131, P=0.220, 4R ERFIERFMEITREMER N SN PERF 11 75 SCHR[9] [12] [14]-[17] [19]
[21]-[23] [26] () Egger’s i i& 4k iR, t=1.01, P=0.337, &8 ERIEAERBMA AT RETER .

4. 71ig
4.1. AOEEWEZRE

AHIT TR DU AF W0, R AR S LA (6 DRURS AR 230, e i 1% 18 8 L A i A
FEIR VR, TR MAR T AT AR BB TC S BRI SRR R . ARRLAA D RERE G
Z IR AOIEFAE T R LA g5 B [33], RN g i i K I ENAR Bk Z 3880, k& T 55 IR 0%
Zhi, TR £5 A R T3S I B LA AE B XU o K EERIE TR 1 RIS L AE B2, B FU
WAL —, FRFRSHRFAM., X ZERAR, A Meta Z R 578, FIVEMR A SCMLE ) 5
FENER 2.69 i, S PEILAAE RUSE e AT e R T AR TR K 55 1R 3 S LR /KO UK, TS MR &
et E B, L VEREN 2 SR WLAARSS, 5k 554 58 5 S BUVLIA A [34] - X T A 2440
KRR, BARTCIEEE T, (AR IR O w5 8 L RE VR, O R gy
TAHRAE T

4.2. WREE

EEXIAN RO 73 391, AR SC SRR, AEVRYT I B b LA D ) SO A O 39.6%, T E it B Ak 47 F e
HBRRILE) 49.2% [3]. FEHJER, wIaext TR SE, REREERR, HiZR - RAMARTRER
BARTTRERBRGE, FULAERy 7ILA JE, TR S AR R DR S A B R TSR T R IR R, 5
BUG G Mt JEYS . BECRNIRAERT, X E IR BAGE S AT AR, TG I B
I 2R [35] 0 M PRIV A2 — b A B 3R 209 5 DR R (R P, e o 3 W USRI 1 S AL IR A 5 78, 24
Jig B 2R 20 Wb I A 2 R LA LA 5 5, TR IR I AR S B 2 A AT e A, FLRRTEAR
SEIN T R AR AR RER AR, BN SER SRR, RS IR, XU AR BN
LS g ALK 45 K [36], IX AR R R TA 5 BEORTE e S8 & W RO I LA AE R A ZE AR DL o i
AEE AR N A7 AL 2 MR MR IR IL R, BRWE PRI 2 A0 A H At Fo 8 g B I A7 AR 188 L i 45 2 42
W OUAR VRN 5 U REAF R R LSRR R AR B AL, A AL RV T RS, EIRIRILZE, Bl
PUAGE R TR, BB IR 5 NILATERGE L [37] -

4.3. EFEE

HE LS MR IR IR ARSI, 647 T AR AR 60%, & 5 180 AR i 25 6L B
M LAI R AE . NRS VR4 O 32 T i 3 g R A i b, R 2 E NMHERE R AR R R E (R
0.8 o/ T 5) LR —ERFEAE, (EXET iR (5 T fe 75 20 A R AR N R IR R B A
o AWFFEREL BMI K B EH TR 5 &I NNE, [FI Carrara [38]— WU i A & IO 5T, 4 BMI
% 18.5. 24.9 1 30.0 Ak mi ik 4 4, g5 R KIVIDRE R A Z 2 EgoEa Sy, $emm BMI 2 Mg A S
RERIRI R R . V2 RBRETRTT, Rl AT 23, DU A AT . A RS R T RS
1 5 UL 55 S 2R A T R i 3 A5 i A2 LR 2 206 AT (IR AT RO R 57 ) R LB 3, S BAE RIS
FARNAE, WIRE N DINZES . 207 04 B e B AL 1 B 205 R A A R S %
RIFIEH, 2550 BoRT TRALIL A > 18 BOR S FRR A 2 T 2038 [39] 0 SR AH G R LR S2 J REAH G 8 7R A
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i %

BB AT, B AR 2 AT SR, L J% R 7R B IR 8 7 T B
T I I 2 B, S MR T L 1 R 2 [40)]

4.4. RIERR

i 96 A G 9% R AR AL DA 2 i s B A 3 2 v ) B R 3R (4] [42], sk Hpoix Rn A g Ok 3 g 4
WHRRER T, 5 S HHUH LR S Mg A T, M UL Y 4s Th B ks S SUULAI I 11[43] - #RE40
- AL AN LE A (LMRYVE S — B R IERR I, S LSRR, bk E 4 2 %o (T %, 17 S A% 400 M ) 5
BN BT, MR E A TR AR 2 L, AR e V2 T = [44] o £ — U 0T 45 B Wi 58 RO USSR 7
28 B P MR S R B 41 2 B (NLR) -5 LR E A A DR 3R LRI 5 98RE AH 45 &
I, 25 B PR T AR G 0 7 — 15 [45]. A HAR 2 RE R F-(IL-6.4 1L-8) (A 72 [46] [47], HILAF T D
RIANATL Meta 7081, AR AT HE— 2D HERE M7 17 IR 2R

AW FLE Meta TR TR AR G RE I fE B R 22, (BAAZEIE— BRI BRYE: © gy Fixt
WIDE RIS WARAEA —, HRBZ NHALE MR, A4, B9 SEMRSGR - ERTME: @ #95%
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