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Table S1. PRISMA checklist

Section/topic

Checklist item

Reported on page #

that it could be repeated.

TITLE

Title Identify the report as a systematic review, meta-analysis, or both. Page 1

ABSTRACT

Structured summary Provide a structured summary including, as applicable: background; objectives; data sources; Page 3—4
study eligibility criteria, participants, and interventions; study appraisal and synthesis
methods; results; limitations; conclusions and implications of key findings; systematic review
registration number.

INTRODUCTION

Rationale Describe the rationale for the review in the context of what is already known. Page 5

Objectives Provide an explicit statement of questions being addressed with reference to participants, Page 5
interventions, comparisons, outcomes, and study design (PICOS).

METHODS

Protocol and registration Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if | Page 3
available, provide registration information including registration number.

Eligibility criteria Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., Page 6
years considered, language, publication status) used as criteria for eligibility, giving rationale.

Information sources Describe all information sources (e.g., databases with dates of coverage, contact with study Page 6
authors to identify additional studies) in the search and date last searched.

Search Present full electronic search strategy for at least one database, including any limits used, such | Page 6




Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, | Page 6-7
and, if applicable, included in the meta-analysis).

Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in Page 7
duplicate) and any processes for obtaining and confirming data from investigators.

Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any | Page 7
assumptions and simplifications made.

Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of | Page 7

studies whether this was done at the study or outcome level), and how this information is to be used
in any data synthesis.

Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). Page 7

Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including Page 7-8
measures of consistency (e.g., 1?) for each meta-analysis.

Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., Page 8
publication bias, selective reporting within studies).

Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta- Page 8
regression), if done, indicating which were pre-specified.

RESULTS

Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with Figure 1
reasons for exclusions at each stage, ideally with a flow diagram.

Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, Table 1
follow-up period) and provide the citations.

Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see | Table 2

item 12).




Results of individual studies 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary | Table 1
data for each intervention group (b) effect estimates and confidence intervals, ideally with a
forest plot.

Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of Figure 2-4

consistency.

Appendix Table 4
Appendix Table 5

Risk of bias across studies

22

Present results of any assessment of risk of bias across studies (see Item 15).

Table 2

Additional analysis

23

Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-

regression [see ltem 16]).

Appendix Figure 1
Appendix Figure 2

DISCUSSION

Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; Page 11
consider their relevance to key groups (e.g., healthcare providers, users, and policy makers).

Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., Page 13
incomplete retrieval of identified research, reporting bias).

Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and Page 14
implications for future research.

FUNDING

Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); | Page 2

role of funders for the systematic review.




Table S2. Search strategy

Database Keyword Date Results
liver cancer) AND ((((sarcopenia) OR (((muscle mass) AND (hand strength)) AND (walking speed

PubMed ( ) (((( penia) OR ((( ) ( g ) ( g speed))) April 05,2023 411
OR ((muscle mass) AND (hand strength))) OR ((muscle mass) AND (walking speed)))

"muscle mass") AND (hand strength)) AND (walking speed)) OR (("muscle mass") AND (hand

Embase ((CCCc ) ( g ))' ( g speed)) _(( _ ) ( April 05,2023 814
strength))) OR (("muscle mass") AND (walking speed))) OR (sarcopenia)) AND (liver cancer)
liver cancer) AND ((((sarcopenia) OR (((muscle mass) AND (hand strength)) AND (walking speed

CENTRAL ( ) (((( penia) OR ((( ) ( gth)) ( g speed))) April 05,2023 19

OR ((muscle mass) AND (hand strength))) OR ((muscle mass) AND (walking speed)))




Table S3. Excluded studies and reasons for exclusion
Reason:

1. Hepatic tumors other than HCC

2. Not related to sarcopenia or muscle mass

3. Receiving other therapy than recommend systemic therapy

4. Absence of statistical data (hazard ratios and 95% confidence intervals) regarding the influence of pretreatment sarcopenia on OS or PFS

5. Overlapping population
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Table S4. Quality of the included cohort studies as assessed by Newcastle—Ottawa Scale.

Type of systemic ) Selection Comparability Outcome Total )
First author ] Study quality
therapy Q1 Q2 Q3 4 Q1 Q2 Q1 Q2 Q3 points
Sorafenib Hiraoka (2017) 1 1 1 1 1 1 1 1 0 8 good
Nishikawa (2017) 1 1 1 1 1 1 1 1 1 9 good
Naganumaa (2017) 0 1 1 1 o0 1 1 1 0 6 good
Antonelli (2018) 1 1 1 1 1 1 1 1 1 9 good
Imai (2019) o 1 1 1 1 1 1 1 1 8 good
Labeur (2019) 1 1 1 1 1 1 1 1 0 8 good
Sawada (2019) o 1 1 1 1 1 1 1 0 7 good
Wu (2021) 0 1 1 1 0 1 1 1 0 6 good
Saeki (2021) 1 1 1 1 1 1 1 1 1 9 good
Ogushi (2022) O 1 1 1 1 1 1 1 0 7 good
Lenvatinib Endo (2020) o 1 1 1 1 1 1 0 1 7 good
Hiraoka (2021) 1 1 1 1 1 1 1 1 0 8 good
Dongs (2022) 0 1 1 1 o0 1 1 0 0 5 poor
Fujita (2022) 1 1 1 1 1 1 1 1 0 8 good
Toshida (2022) O 1 1 1 1 1 1 1 0 7 good
Immunotherapy Akce (2021) O 1 1 1 1 1 1 1 0 7 good
Kim (2021) O 1 1 1 1 1 1 1 1 8 good
Matsumoto (2022) O 1 1 1 1 1 1 0 0 6 poor
Guo (2022) O 1 1 1 1 1 1 0 0 6 poor
Chen (2023) O 1 1 1 1 1 1 1 0 7 good

Studies with 3 or 4 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/exposure domain were judged as good

quality;

studies with 2 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/exposure domain were judged as moderate
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quality;
studies with 0 or 1 star in selection domain OR 0 stars in comparability domain OR 0 or 1 stars in outcome/exposure domain were judged as low quality.

The questions in each domain were as follows.

Selection:

Q1. Representativeness of exposed cohort: 1, truly or somewhat representative of a population-based or multi-center study; 0, selected group of users or
lack of description of the derivation of the cohort.

Q2. Selection of non-exposed cohort: 1, drawn from the same community as the exposed cohort; 0, drawn from a different source or lack of description of
the derivation of the non-exposed cohort.

Q3. Ascertainment of exposure: 1, secure record or structured interview; 0, written self-report or lack of description of validation.

Q4. Demonstration that outcome of interest was not present at start of study: 1, yes; 0, no.

Comparability:
Q1. Study adjusted for age and sex: 1, yes; 0, no

Q2. study controls for any additional factor: 1, yes; 0, no.

Outcome:
Q1. Assessment of outcome: 1, independent blind assessment, confirmed by medical records or record linkage; 0, self-reported or no description.
Q2. Was follow-up long enough for outcomes to occur: 1, duration of follow-up at least 2 years; 0, duration of follow-up < 2 years.

Q3. Loss to follow-up rate: 1, complete follow-up of loss to follow-up rate less than 20%; O, loss to follow-up rate more than 20% or no statement.

22



Table S5. Subgroup analysis of the prevalence of LSMM among HCC patients undergoing systemic therapy

Subgroup Records (N) Patients (N) Prevalence (%) 95% ClI 12 (%)
Overall 21 2377 43.4 37.0-50.0 89.27
Treatment regimen

Sorafenib 10 1496 41.7 32.0-52.1 92.88

Lenvatinib 5 447 45.5 32.1-59.5 87.34

Immunotherapy 6 434 44.4 34.0-55.3 78.65
Study region

Asian country 18 1946 42.2 34.7-50.1 90.63

Non-Asian country 3 431 51.0 46.3-55.7 0
Muscle measured

SMI 17 1894 44.5 37.7-51.6 87.85

PMI 4 483 38.9 22.7-58.0 93.69
Study quality

Good 18 2208 42.4 35.3-49.9 90.77

Poor 3 169 49.1 41.6-56.6 0
Observation time

>2 years 17 2145 42.9 35.5-50.6 91.16

<2 years 4 232 45.5 36.8-54.4 42.95

SMI, Skeletal muscle mass index; PMI, psoas mass index; Cl, confidence interval



Table S6. Subgroup analysis of HR and 95% confidence interval of overall survival among HCC patients undergoing systemic therapy with and without

LSMM
Subgroup Records (N) Patients (N) HR 95% CI p 12 (%)
Overall 20 2248 1.70 1.46-1.97 <0.001 29.27
Crude 16 1730 1.68 1.44-1.95 <0.001 24.37
Adjusted 16 1633 1.84 1.59-2.13 <0.001 11.07
Treatment regimen
Sorafenib 11 1496 1.74 1.41-2.14 <0.001 48.15
Lenvatinib 5 447 1.71 1.22-2.41 0.002 15.13
Immunotherapy 4 305 1.61 1.15-2.24 0.005 <0.01
Study region
Asian country 17 1817 1.80 1.54-2.11 <0.001 15.54
Non-Asian country 3 431 1.31 1.07-1.62 0.010 <0.01
Muscle measured
SMI 16 1,765 1.74 1.44-2.10 <0.001 42.00
PMI 4 483 1.61 1.22-2.11 0.001 <0.01
Observation time
> 2 years 18 2,145 1.69 1.46-1.96 <0.001 28.24
<2 years 2 103 1.94 0.54-6.90 0.308 68.12

All OS studies were of “good” quality

SMI, Skeletal muscle mass index; PMI, psoas mass index; Cl, confidence interval
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Table S7. Subgroup analysis HR and 95% confidence interval of progression free survival among HCC patients undergoing systemic therapy with and
without LSMM

Subgroup Records (N) Patients (N) HR 95% CI p 12(%)
Overall 13 1,400 1.32 1.16-1.51 <0.001 <0.01
Crude 9 882 1.57 1.24-1.98 <0.001 42.37
Adjusted 7 801 1.32 1.10-1.59 0.003 <0.01

Treatment regimen

Sorafenib 5 863 1.23 1.03-1.46 0.020 <0.01

Lenvatinib 2 103 2.08 1.18-3.67 0.012 <0.01

Immunotherapy 6 434 1.41 1.12-1.78 0.004 <0.01
Study region

Asian area 12 1,343 1.34 1.17-1.54 <0.001 <0.01

Non-Asian area 1 57 0.99 0.53-1.83 0.974 <0.01

Study quality

Good 10 1,231 1.27 1.10-1.46 0.001 <0.01
Poor 3 169 1.87 1.24-2.81 0.003 <0.0

Observation time

Over 2 years 10 1,231 1.27 1.10-1.46 <0.001 <0.01
Less than 2 years 3 169 1.87 1.24-2.81 0.003 <0.01

All PFS studies used SMI.

SM, Skeletal muscle mass index; Cl, confidence interval



Figure S1. Publication bias analysis using funnel plots for

(A) Prevalence, (B) HRs of overall survival, (C) HR of progression-free survival

(A) Prevalence (Egger’s test: p,0.10)

Funnel Plot of Standard Error by Logit event rate
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(C) HR of progression-free survival (Egger’s test: p,0.10)
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(B) HRs of overall survival (Egger’s test: p, 0.20)

Funnel Plot of Standard Error by Log hazard ratio
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Figure S2. Sensitivity analysis

(A) Prevalence, (B) Overall survival, (C) Progression-free survival

(A) Prevalence

Study name

Hiraoka 2017
Naganumaa 2017
Nishikawa 2017
Antonelli 2018
Imai 2019
Labeur 2019
Sawada 2019
Wu 2021

Saeki 2021
Katsuaki 2022
Endo 2020
Hiracka 2021
Dong 2022
Fujita 2022
Toshida 2022-a
Akce 2021

Kim 2021
Matsumoto 2022
Toshida 2022-b
Guo 2022
Chen 2023
Pooled

(C) Progression-free survival

Study name

Nishikawa 2017
Sawada 2019
Wu 2021

Saeki 2021
Ogushi 2022
Dong 2022
Toshida 2022-a
Akce 2021

Kim 2021
Matsumoto 2022
Toshida 2022-b
Guo 2022
Chen 2023
Pooled

Point

0.447
0.430
0.422
0.431
0.435
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0.447
0.452
0.430
0.424
0.438
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0.428
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0.446
0.434
0.428
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0434

Point
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1.303
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0.514
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0.510
0.496
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0.500
0.512
0.502
0.496
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0.500
0.500

Upper
limit
1.574
1.523
1.500
1.644
1.508
1.494
1.499
1.540
1.523
1.520
1.516
1.478
1.502
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Event rate (95% CI) with study removed
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(B) overall survival

Study name

Hiraoka 2017
Naganumaa 2017-M
Naganumaa 2017F
Nishikawa 2017
Antonelli 2018
Imai 2019
Labeur 2019
Sawada 2019
Wu 2021

Saeki 2021
Katsuaki 2022
Endo 2020
Hiraocka 2021
Dong 2022
Fujta 2022
Toshida 2022-a
Akce 2021

Kim 2021
Toshida 20226
Chen 2023
Pooled

Hazard ratio (95% CI) with study removed
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