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Improvement effects of non-drug interventions on sarcopenia in patients with liver
cirrhosis: a mesh Meta-analysis

Gao Ying, Zhang Jianrong, Tian Hua, Zeng Fang, Ye Lifang, Zhang Shuqing (Department of
Gastroenterology, Houjie Hospital of Dongguan, Guangdong Dongguan 523945, China)
Abstract: Objective To evaluate the improvement effects of non-drug interventions
on sarcopenia in patients with liver cirrhosis by Meta analysis. Methods The published
randomized controlled trials in Pubmed, Embase, CINAHL, Cochrane Library, Web of
Science, CNKI and Wanfang Data were searched. Literature were selected according to
the inclusion and exclusion criteria and the information were extracted. The quality of
literatures was evaluated by evaluation tool of Joanna Briggs Institute (JBI) evidence-based
Health Care Center (version 2023). Mesh Meta analysis and publication bias analysis were
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performed by STATA 14.0 software. The probability of each intervention being the best
intervention was presented by the area under the cumulative ranking probability graph.
Results A total of 20 literature were included in this study, involving 900 patients with liver
cirrhosis and 10 non-drug intervention methods (low aerobic exercise, moderate aerpbic
exercise, resistance exercise, aerpbic exercise + resistance exercise, stretching exercise, Tai
Chi, oral administration of branched-chain amino acids, moderate aerpbic exercise + oral
administration of branched-chain amino acids, low aerobic exercise + resisstance + oral
administration of branched-chain amino acids and neuromusclar eletrical stimulation). The
results of mesh Meta-analysis showed that moderate aerpbic exercise + oral administration of
branched-chain amino acids (MD = 54.89, 95%CI: 51.21~58.58, P << 0.001) and moderate
aerpbic exercise (MD = 52.69, 95%CI: 46.59~58.79, P < 0.001) could effectively improve
the skeletal muscle index of patients with liver cirrhosis. Oral administration of branched-
chain amino acids + aerpbic exercis could effectively improve the body mass index of patients
with liver cirrhosis (MD = 1.94, 95%CI: 0.24~3.64, P = 0.025). Aerobic exercise + resistance
could effectively improve the thigh circumference of patients with liver cirrhosis (MD =
1.8, 95%CI: 0.27~3.33, P = 0.021). Oral administration of branched-chain amino acids +
aerpbic exercis (MD = 3.8, 95%CI: 0.17~7.47, P = 0.04) and low aerobic exercise (MD =
2.8, 95%CI: 1.38~4.18, P < 0.001) could effectively improve the middle arm circumference
of patients with liver cirrhosis. Moderate aerobic exercise (MD = 6.1, 95%CI: 2.93~9.27,
P < 0.001) and oral administration of branched-chain amino acids + aerobic exercise (MD =
5.56, 95%CI: 1.61~9.52, P = 0.006) could effectively improve the grip strength of patients
with liver cirrhosis. Non-drug intervention had no effects on the 6 min walking distance of
patients with liver cirrhosis (all P > 0.05). Conclusions Moderate intensity aerobic exercise
combined with oral administration branched-chain amino acids, moderate intensity aerobic
exercise and resistance exercise combined with aerobic exercise could effectively improve the
muscle mass of patients with liver cirrhosis. Moderate intensity aerobic exercise and moderate
intensity aerobic exercise combined with oral administration branched-chain amino acids
could effectively improve muscle strength in patients with liver cirrhosis. Moderate intensity
aerobic exercise combined with oral administration branched-chain amino acid had the best
effect on the improvement of cirrhosis of sarcopenia, which should be given priority.
Keywords: Liver cirrhosis; Sarcopenia; Non-drug intervention; Muscle mass; Muscle
strength; Mesh Meta-analysis
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B3 ARSIt & AR R AT R) Meta 34

H:: placebo N HH B M IEH K : LAE AIEREH Fiz3): MAE NP sREREIZ3); BAE NORCHEE SR + fA%i23): BRE
N PRSCRER SRR + i 183 .

FHEHE MD (95%Cl)
LAE vs Placebo —— 1.22 (-1.20,3.64)
MAE vs Placebo e 0.32 (-1.64,2.28)
RE vs Placebo —e————— 0.30 (-2.56,3.16)
SE vs Placebo —_————— 0.20 (-2.18,2.58)
BAE vs Placebo = 1.73 (-0.48,3.95)
BRE vs Placebo e 1.94 (0.24,3.64)
MAE vs LAE —_———r—— -0.90 (-3.66,1.85)
REvLAE —¢—F——— -0.92 (-4.66,2.82)
SE vs LAE e -1.02 (-4.42,2.37)
BAE vs LAE e 0.51 (-1.28,2.30)
BRE vs LAE —— 0.72 (-0.99,2.43)
RE vs MAE —_————————— -0.02 (-3.48,3.44)
SE vs MAE —_—————— -0.12 (-3.21,2.96)
BAE vs MAE e 1.41(-1.04,3.86)
BRE vs MAE ——————— 1.62 (-0.67,3.91)
SE vs RE —_——————————— -0.10(-3.82,3.62)
BAE vs RE ————&—————— 1.43(-2.18,5.04)
BRE vs RE & 1.64(-1.68,4.96)
BAE vs SE ———<—— 1.53(-1.72,4.78)
BRE vs SE ————— 1.74(-1.19,4.66)
BRE vs BAE —— 0.21 (-1.37,1.79)
T T T g
ko1 ) 26 5

B4 FEHYFsS BMI f20TH) Meta 5347

: placebo Ny HH G K IET K& : LAE MGG EIZs): MAE NH5EHFIZ5): RE NHBLiEs); SE AHifigz); BAE
ORI R + 51230, BRE N O RSCEE IR + Bl 11230,

T

MAE vs Placebo

RE vs Placebo

MD( 95%Cl)
o,

1.48 (-0.94,3.90)

% 080 (-2.854.65)

AERE vs Placebo e 1.80 (0.27,3.33)
RE vs MAE + -0.58 (-5.04,3.89)
AERE vs MAE —_—————— 0.32 (-2.54,3.19)
AERE vs RE ————¢—— 0.90 (-3.15,4.95)

-5

T T
2.5 0 25 5

5 AET X KBREISZATH Meta 5347

TE: placebo A HHHE) K IER R MAE NhsREAEIZE); RE AHIEIIE3); AERE NEHIZE) + Hill 183,

Mt

EoHr . 31
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FHERE MD ( 95%C/)
LAE vs Placebo —— 2.78 (1.38,4.18)
MAE vs Placebo —— 2.78 (1.64,3.92)
BAE vs Placebo —&— 3.82(0.17,7.47)

BCAA vs Placebo e 0.82 (-0.31,1.95)
MAE vs LAE —— 0.00 (-1.81,1.81)
BAE vs LAE —_—— 1.04 (-2.87,4.95)

BCAA vs LAE —— -1.96 (-3.76,-0.16)

BAE vs MAE —T 1.04 (-2.78,4.86)
BCAA vs MAE -1.96 (-3.56,-0.35)
BCAAvs BAE +———- -3.00 (-6.47,0.47)
65 -3 0 4 75

6 IEHYFFixthEEFME) Meta 5347
IE: placebo Jy H# &) K IEH ;. LAE MRS A HIZ3); MAE N R A HIZ5);

; BAE N HRCCHERER + AHZ5),

BCAA R FE R -

FHutEE MD (95%C/)
LAE vs Placebo —e— 0.51 (-3.50,4.53)
MAE vs Placebo —<e——  6.10(2.93,9.27)
AERE vs Placebo —— 2.52(-3.05,8.09)
BAE vs Placebo ——&——  556(1619.52)
BCAA vs Placebo e 1.12(-0.86,3.11)
BAER vs Placebo ——— 2.48 (-0.76,5.72)
MAE vs LAE ————&——— 5.50 (0.47,10.70)
AERE vs LAE ———&———  2.01(-4.86,8.87)
BAE vs LAE —— 5.05 (1.43,8.67)
BCAAvs LAE —e—— 0.61 (-2.88,4.10)
BAER vs LAE —_——— 1.97 (-3.19,7.12)

AEREvs MAE ————&¢——1——

-3.58 (-9.99,2.83)

BAE vs MAE —————— -0.54 (-5.60,4.53)
BCAAvs MAE +——&—— -4.98 (-8.71,-1.24)
BAER vs MAE —_— -3.62 (-8.15,0.91)
BAE vs AERE —————&——— 3.04(-3.79,9.88)

BCAA vs AERE _ -1.39 (-7.31,4.52)
BAER vs AERE —— -0.04 (-4.57,4.49)
BCAA vs BAE — -4.44 (-7.86,-1.02)
BAER vs BAE ——— -3.08 (-8.20,2.03)
BAER vs BCAA ——— 1.36 (-2.45,5.16)
T T T
-10 -4.8 0 11

7 AFAHYTFIHX FEAFEE Meta 47
F: placebo N H G K IEF R &: LAE NMIKIEGRIZS): MAE NHSREHAIZ3): AERE NHRIEF) + il /11230 BAE A
HIRSCHER IR + AI23); BCAA NI RSCHEEEERL: BAER N HRSCHERIERR + AAE3) + i /123,

3148

3.1 PR EA RGE B IRA 1 IR 4R R B B E AT
AL E LR E ROk B4 NI S AT 8
A 3 WL ot & () AR SR AR O 2 AR SR anA
HIEH. LERE. KBRS, b TR
AR NE K, T I K AR AR AT 5 e A S R E 4R HOOF
B ER T, BRI B 58 9 R i 08 I &= 1 = 5
BRI R ST R, FHAREE N 54T
() HcE K A 2H R T TAT e AR R 24, AT
A RN I K AR AR T R R, B R SR
i S Bl SR A4 B8 S LR BT B A8 A o TE SREHLAR 2 ik
1% (computed tomography, CT) TF45 8 8% WLFE %L
Wl R R AL A AL 2 LA B = ) S v, H
Al RE T CT 2 H B B B A TBUR %, fE20T0 B 5

HRAC 6 TR 5T 36 1% i A P Ak AR A 28 3 AL A o
BN, EABH, iR ARl T %E
RN N LA R e bR, 45 RIER
A o B SRS B BB T IR S 2 2 R S 4 T
JHAE A A 3 I VLR B B R R B AR . o i iR R AT e
N FHECTARE FE A Fas s My 118 3h 5%,

o A 402 B v] B A OB IS B2 bR R S AR S
T X8 A (mammalian traget of rapamycin,
mTOR) g, FEACR M % 240 A 1) o R T
Al F-a (tumor necrosis factor-alpha, TNF-a) 7K°F,
NGNS 282 N b €5 R N R A ey i be
IV I, $2 s AFAE AL B LA R 27 BT
tEE NI EHEOR . Ho . KREEIS, S8
HEKIATEAA L ;s Iz Thae R 51 1) 5 2 e



CEEHHT - 3

FHiEH MD (95%Cl)
LAE vs Placebo +———@———H -150.00 ( -316.54 , 16.54)
MAE vs Placebo ——— 39.02 (-31.71, 109.76 )

RE vs Placebo —— 17.04 (-109.43 , 143.51)
SE vs Placebo — 13.20(-118. 83, 145, 23)
AERE vs Placebo ——— 64. 62 (-51. 09, 180. 34)
NES vs Placebo —— 10. 60 (<159. 15, 180. 35)
BCAA vs Placebo I 29,60 (-97. 42, 156. 62)
BAER vs Placebo H—— 93.24(-11. 31, 197.78)
MAE vs LAE e 189. 02(8. 08, 369. 96)
RE vs LAE e . ] 167,04 (~42, 07, 376. 16)
SE vs LAE ———————1 163. 20(-49. 33, 375. 73)
AERE vs LAE —— 214.62(11. 83, 417. 42)
NES vs LAE + 160. 60 (-77. 21, 398. 40)
BCAA vs LAE e 179. 60(-29. 85, 389. 40)
BAER vs LAE @1 243.24(46.60, 439.87)
RE vs MAE e ~21.98(-166. 72, 122.76)
SE vs MAE — -25. 82(-175. 61, 123. 96)
AERE MAE —— 25. 60 (-109. 53, 160. 74)
NES vs MAE —— -28. 43(-212. 12, 155, 27)
BOAA vs MAE —— -9.42 (-154. 81, 135. 96)
BAER vs MAE ——— 54.22(-71.71, 180. 14)
SE vs RE —_————— 3. 84(-186. 67, 178. 98)
AERE vs RE —r— 47.58(-123.78, 218. 94)
NES vs RE e -6.45(-127. 40, 114. 51)
BCAA vs RE — 12. 56 (-166. 69, 191, 80)
BAER vs RE —— 76. 19 (-87. 86, 240. 25)
AERE vs SE —_—— 51.42(-124. 14, 226. 99)
NES vs SE e 2. 60(-217. 65, 212, 25)
BCAA vs SE —_——— 16. 40 (-166. 81, 199. 61)
BAER vs SE — 80. 04(-88. 372, 248. 45)
NES vs AERE —_——— 54, 03(-259. 39, 151. 34)
BCAA vs AERE e -35. 02(~206. 85, 136. 80)
BAER VS AERE s 28. 62 (-77. 32, 134. 55)
BCAA VS NES —_— 19.00(-193. 01, 231. 02)
BAER vs NES L . Sa— 82. 64(-116. 68, 281. 96)
BAER vs BCAA —— 63. 64(-100. 87, 228. 15)
T T T T
-317 -127 0 251 440

B8 AFMT IS 6 min BITEEFME Meta 5747
VE: placebo AHEEZN K IEHINE: LAE MEMEHFEIZE); MAE AHRERAIZs); RE AP /1ES); SE Nhifiizs); AERE
WA RGES + HUMLSESN: NES AMZ U BRI BCAA JRSCHEEIERS: BAER A MR B EUIER + A 9023 + HilblI5Es).

RA, Sk — 2 R EUILA SRR TR KBRS
T S 2 5 TR A VO LA A ke iy e A K BT -1
(insulin-like growth factor 1, IGF-1) {£iELAIAE
K EBERE RIS, 45 b, R RS s
Il b 7 S g ek e A 00 o L2 P 0 0 ) I i i
IR, BA—Fh “H55oriE” 77 O B A+
T 77 25 A R e s Ak 28 25 P LR ot o

3.2 42N P 5% BA B SR O IR K AE R R BT
BERTRACEA LA ) EHR EAE RIS s
SRR, 1270 B 4 B ULIATRGR 3%
P, HFREAMRE . 5. 2atm, W
SEAE M PR )32 B T L 0E B8 25 LA ) 1
i AHEF R OR A A B IA HIRAD 78 3B
AN B B AL 8 LA B RO R e i, ek
SR EA IS F) ;s T2 5 B 45 S R AR A
(< 12J8) whaRfEA IS 3+ 0 IR SR 2 B2 R SCRF
XA EE DA e R, K (> 125D
Hh R A SIS Bl o5 R A A LY ) RO
(&I N SV Kl iy R 552 S il S b ey L
MRS AR AN TR, “ T RITIR” 107 AU (i ik
WUAAEAS, AT AR LA g6 T =4 JHHE A SR A
WAEAF I SCRE R RIS B — E BME ), FRAb 7o S
R W REAHUA £ 2 WIGF-1, MG
EINTRILA A=K AR LA g, T SRR 48 1 v i
[EA FBEE R RE S 4ERep2 ' bR 3 2K P,

FRELBUEmTORE B, MHINLRMAIE T 4ERFIL
WiRE, SCEILANE., HT K> 1281550
W, BeK T KWAORN240E, SRR AR
FoSCBER IR, FFREAL B ULt 1) SO R I R
KRB, 215 bR R A S8 sh AT R d A 1 i L
WA B 1 AU 75 D — WS AL

3.3 PR EA RAE FhFEA O IR F A R B AT A AT
ALY 2 R AR WUMEYR B EERY:, 28
= 25 LA E 8 SO — PR B AE, R 2 E T
BN R & hE. REThaE FESEMA RS
J, EENUDRE K B R i2 s T 7 O fig
OO FRE AL AILAE f2 b BT R AL O T B E 9
AR BRAMAE WG J1. W55 &5
R — Rl S v IR RRERT, 20214E 6 H HR R
UK R AL LA RE 58 SN IR AL B8 2 UL IR TR 1
WL E R R, AOFEIRAR e e as™ . H Al
T WL HE 1 Bl AL XS J& BT 98 FiMeta sy B B 78 538
NFEZ N ENDIE B, M40 VLD %E T8
T8 M B A O R O R R R R IR 5 2 AR LD
AFE, T2 ENDRE BT 45 R R
T 000 B A 28 3 LD i i AR 2590 1 7 VR AT
VLU, JEIESTATA 14.0 &2 IS A 78 18] 1 R 56 R 9F
HEAT R R w4, @ id SUCRA(E I T T
TERCON BT T AT g tE . A 503 B A 5 i
A S BB A TR S B 2 R T o R AL R
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