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Abstract: Objective: To systematically evaluate the efficacy of traditional Chinese medicine (TCM) in the comprehen-
sive post-resection treatment of primary liver cancer. Methods: Clinical studies on TCM in the comprehensive treat-
ment of primary liver cancer post-resection were retrieved from PubMed, Embase, Cochrane and Google Scholar
databases. The search encompassed the period from the inception of each database up to June 28, 2024. Two
independent reviewers conducted literature screening based on pre-established inclusion and exclusion criteria,
performed data extraction, and evaluated the risk of bias and the methodological quality of the included studies. A
meta-analysis was conducted utilizing Review Manager 5.3 software. Results: A total of 12 studies involving 19,116
patients were included in this study. The meta-analysis revealed that TCM treatment following liver cancer resection
significantly reduced the recurrence rate, mortality and incidence of adverse events (RR = 0.76, 95% CI 0.70-0.83,
P < 0.00001; RR = 0.79, 95% CI 0.71-0.88, P < 0.0001; RR = 0.71, 95% Cl 0.57-0.89, P = 0.003). Additionally,
TCM notably increased the 1-, 3-, and 5-year overall survival rate (RR = 1.08, 95% ClI 1.05-1.11, P < 0.00001;
RR = 1.19, 95% Cl 1.14-1.23, P < 0.00001; RR = 1.26, 95% Cl 1.12-1.42, P < 0.0001), and extended the recur-
rence-free survival time and the 5-year overall survival time (HR = 0.72, 95% Cl 0.65-0.81, P < 0.00001; HR =
0.73, 95% ClI 0.61-0.87, P = 0.0004) in patients with primary liver cancer after resection. Conclusion: TCM has a
beneficial impact on the comprehensive treatment of primary liver cancer post-resection. However, further valida-
tion through higher-quality clinical studies is warranted.

Keywords: Primary liver cancer, hepatectomy, traditional Chinese medicine, comprehensive treatment, meta-
analysis

Introduction

Primary hepatic malignancies are the fifth most
frequently occurring cancers, responsible for
the second highest number of cancer fatalities
in Asia [1]. It was reported that Asia accounted
for a staggering 72.5% of global cases in 2002,
with China specifically contributing to 30% of
new cases [2, 3]. In China, a shortage of organ
donors has limited liver transplantation for ear-
ly-stage primary liver cancer, making hepatec-
tomy the favored alternative [4]. Resection of
diseased liver tissue is an important way to
treat a variety of benign and malignant liver dis-
eases such as liver cancer and hepatic heman-

gioma, with over 300,000 hepatectomies per-
formed worldwide each year [5]. However, the
complexity of liver structure and function com-
plicates resection procedures, with postopera-
tive recurrence and metastasis significantly
compromising the long-term outcomes of sur-
gery. Enhancing survival rates of patients fol-
lowing resection remains a critical challenge.
Traditional Chinese medicine (TCM) plays a
prominent role in preventing postoperative
recurrence and is applied flexibly based on an
individual’s conditions through syndrome differ-
entiation. TCM strategies such as Yiqi (vital
energy), Shugan (soothing the liver), and Huoxue
(activating blood circulation) help restore bal-
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Table 1. Literature retrieval strategy

No. Retrieval Strategy

#1 ((((((((“Medicine, Chinese Traditional”) OR (“Zhong Yi Xue”)) OR (“Traditional Medicine, Chinese”)) OR (“Chinese Tradi-
tional Medicine”)) OR (“Traditional Chinese Medicine”)) OR (“Chinese Medicine, Traditional”)) OR (“Traditional Tongue
Diagnosis”)) OR (Herb)) OR (“Chinese herbal”)

#2 ((((“Hepatectomy”) OR (Hepatectomies)) OR (resection)) OR (“Postoperative Period*”)) OR (“Period*, Postoperative”)

#3 CCCCCCCCCCCCC((“Liver Neoplasms”) OR (“Hepatic Neoplasms”)) OR (“Hepatic Neoplasm”)) OR (“Neoplasm, Hepatic”)) OR

(“Neoplasms, Hepatic”)) OR (“Neoplasms, Liver”)) OR (“Liver Neoplasm”)) OR (“Neoplasm, Liver”)) OR (“Cancer of
Liver”)) OR (“Liver Cancer*")) OR (“Cancer*, Liver”)) OR (“Hepatocellular Cancer*”)) OR (“Cancer of the Liver”)) OR

(“Cancer*, Hepatocellular”)) OR (“Hepatic Cancer*”)) OR (“Cancer*, Hepatic”)

#4 #1 AND #2
#5 #1 AND #3

ance between Yin and Yang, enhancing the
body’s anti-tumor capabilities and improving
patient survival rates [6, 7]. This study analyzed
TCM'’s efficacy in the comprehensive manage-
ment of primary liver cancer following surgical
resection, aiming to provide an objective and
systematic assessment to strengthen the evi-
dence base for clinical practice.

Data and methods
Literature retrieval strategy

Clinical studies on TCM in comprehensive treat-
ment of primary liver cancer post-resection
were systematically retrieved from PubMed,
Embase, Cochrane and Google Scholar data-
bases. The retrieval time started from the
establishment of databases to June 28, 2024,
using a combination of subject words and free
words. The search terms include: ‘Chinese
Medicine, Traditional’, ‘Zhong Yi Xue’, ‘Chinese
herbal’, ‘Hepatectomy’, ‘Postoperative Period’,
‘Liver Cancer’, ‘Liver Neoplasms’, among oth-
ers. The detailed search strategy is shown in
Table 1.

Criteria for study inclusion

(1) Study categories: We included clinical stud-
ies publicly disseminated, such as randomized
controlled trials (RCTs), cohort studies, and
case-control studies. (2) Study subjects: In-
dividuals who underwent surgery for primary
liver cancer, without restriction to gender,
nationality, or region. (3) Intervention mea-
sures: The experimental group received TCM
treatment as part of comprehensive treatment
after liver cancer resection, while the control
group did not include TCM treatment in their
post-operative treatment.
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Criteria for study exclusion

(1) Duplicate publications; (2) Case reports,
narrative reviews, theoretical discussions, and
notable medical case compilations; (3) Review,
Meta-analysis, animal experiments, and phar-
macological experiments; (4) Conference pa-
pers, dissertations, achievements and with-
drawal documents; (5) Studies lacking experi-
mental data; (6) Inaccessibility of the full litera-
ture text.

Study selection and data collection process

The literature was independently reviewed
by two researchers (Jiasong Wang and Yanli
Wang) who were responsible for data extrac-
tion and verification. Discrepancies were re-
solved through discussions or consulting a
third researcher (Qinming Yu). The initial litera-
ture screening involved reviewing titles and
abstracts to exclude irrelevant studies. Sub-
sequently, the full texts of the remaining arti-
cles were examined for inclusion. The data
extracted encompassed: (1) Basic information
about the study, such as research topic, first
author, year of publication; (2) Interventions
applied within the study; (3) Crucial aspects of
the risk of bias assessment; (4) Outcome indi-
cators and outcome measurement data.

Selection of outcome measures

The indicators that appear three times or more
in the included literature were selected as the
outcome indicators. (1) The recurrence rate,
mortality and incidence of adverse events dur-
ing the study period. (2) The recurrence-free
survival (RFS) and overall survival (OS) of the
patients. (3) The 1-, 3-, and 5-year OS rate.
Relative risk (RR) was used as the effect index
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A total of 2066 articles were found in the database, of which
1631 were found in PubMed, 294 in Embase, 127 in Cochrane
and 14 in Google Scholar.

{

After removing duplicates, the remaining 1597 articles were found.

studies were subjected to
chi-square tests for statistical
significance, and heterogene-

Read the title and abstract, and exclude
1576 unrelated articles. Among them,
794 articles were network pharmacology,
341 were systematic reviews or Meta-
analyses, 168 were animal experiments,
35 were meeting minutes, and 238 were

ity was assessed quantitative-
ly using the [ statistic. A
threshold of P < 50% and a
P > 0.1 indicated no signifi-
cant heterogeneity among the

article.

studies unrelated to the topic of this

studies, justifying the use of
a fixed-effects model for the

There are 21 articles
that need to be read
in full text.

After reading the full text, 9 articles
were excluded. Among them, there
were 3 articles with incomplete data,
and the data of 6 articles could not be
merged.

There were 12 articles finally
included in the study.

Figure 1. Flow chart of literature screening.

of recurrence rate, mortality, the incidence of
adverse events, and 1-, 3-, and 5-year OS rate;
Hazard Ratio (HR) was used as the effect index
of RFS and OS, both of which were expressed
as 95% CI.

Assessment of study quality

The potential biases within the selected stud-
ies were independently evaluated by the two
researchers, with a cross-verification to ensure
reliability. Any disagreement was solved by
discussion or consulting a third researcher as
needed. For randomized controlled trials, the
Cochrane risk bias assessment tool [8] was uti-
lized to appraise the risk of bias. Meanwhile,
the Newcastle-Ottawa Scale (NOS) [9] served
as the instrument for evaluating the method-
ological rigor of both cohort and case-control
studies. The scale ranges from O to 9, with
scores categorized into high quality (8-9
points), medium quality (5-7 points), and low
quality (less than 5 points). The Grading of
Recommendations, Assessment, Development,
and Evaluation (GRADE) system [10] was
applied to rank the overall quality of evidence,
considering five factors of limitations, inconsis-
tency, non-directness, inaccuracy and publica-
tion bias. The evidence quality was divided into
four grades: high, moderate, low and very low.

Statistical analysis

Statistical analyses were conducted using
Review Manager 5.3 software. The included
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analysis. Conversely, > > 50%
and P < 0.1 suggested signifi-
cant heterogeneity, prompting
the use of a random-effects
model. If clinical heterogene-
ity was identified, sensitivity
analyses were conducted as
appropriate.

Protocol registration

This study was conducted in accordance with
the Cochrane Handbook for Systematic Re-
views of Interventions and reported following
the Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) guide-
lines. The study protocol was registered in
PROSPERO (Registration number: CRD42024-
567508).

Results

Summary of literature search and characteris-
tics of included studies

The initial search yielded a total of 1,645 arti-
cles. Following a rigorous screening process,
12 studies were ultimately selected for inclu-
sion [11-22], comprising 5 RCTs [11-15], 5
cohort studies [16-20], and 2 case controls
[21, 22]. These studies collectively reported
data from 19,116 patients. The process of lit-
erature screening and the outcomes are graph-
ically represented in Figure 1, while the essen-
tial details of the included studies are present-
ed in Table 2.

Assessment of study quality

The risk of bias for the 5 RCTs [11-15] was eval-
uated using the ROB (Risk of Bias) scale as rec-
ommended by the Cochrane Handbook 5.1.0.
The evaluation revealed that in the domain of
randomization methods, four studies [11-14]
employed appropriate randomization tech-
niques and were classified as ‘low risk’. One
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Table 2. Basic information of included studies

Number of cases Intervention o
No. Study Country Outcome indicator
T N T N
1 Zhaietal. 2018 [11] China 180 184 Cinobufacini Injection and Jiedu granule TACE O2B®®
2 Zhongetal. 2014 [12] China 60 60 Jianpi Huayu Therapy Conventional western medicine OBEOEDE)
3 Zhaietal. 2013 [13] China 180 184 Cinobufacini Injection and Jiedu Granule TACE O®
4 Chenetal. 2018 [14] China 686 316 Huaier granule Conventional western medicine O2B®@
5 Luo etal. 2023 [15] China 405 706 Huaier granule Conventional western medicine O@B@WE®®
6 Sun et al. 2012 [16] China 122 172 Compound RJH tablets TAl or TAE @
7 Liao et al. 2020 [17] China 1,339 13,390 Adjunctive Chinese medicine treatment Conventional western medicine ®O®
8 Luo etal. 2023 [18]  China 80 80 JPHYD Conventional post-surgical management D@ @B ®)
9 Yuan et al. 2023 [19]  China 48 48 Huqi formula and CPMs Conventional western medicine ®O®0
10 He etal. 2023[20] China 249 370 TCM decoction or granule Conventional western medicine @B
11 Chengetal. 2021 [21] China 69 68 Conventional western medicine and ESQJR Conventional western medicine @
12 Chenetal. 2012 [22] China 60 60 Jiedu Granules and Cinobufacini Injection TACE ®O

Note: T: TCM group; N: non-TCM group; D: recurrence rate; @: mortality rate; 3): recurrence-free survival time; @: 5-year overall survival time; ®): 1-year overall survival rate; ©: 3-year
overall survival rate; (@): 5-year overall survival rate; ®: incidence of adverse events. TACE: hepatic arterial chemoembolization; RJH: Ruanjianhugan; TAI: transcatheter arterial infusion
chemotherapy; TAE: arterial embolization; JPHYD: Jianpi Huayu decoction; CPMs: Chinese patent medicines; TCM: Traditional Chinese medicine; ESQJR: Erzhu Qinggan Jiedu Recipe.

5766

Am J Transl Res 2024;16(10):5763-5775



TCM in post-resection liver cancer therapy

Random sequence generation (selection bias)

Allocation concealment (selection bias) _:I
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Selective reporting (reporting bias) _
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Figure 2. Risk bias of included studies.
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Figure 3. Overview of risk bias in included studies.

study [15] failed to detail its randomization
approach, resulting in an ‘unknown risk of bias’.
Regarding allocation concealment, four studies
[11-14] provided clear descriptions of their
methods, earning a ‘low risk’ rating, while the
remaining study [15] lacked such descriptions,
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|:| Unclear risk of bias

0% 25% 50% 75%  100%

B High risk of bias

leading to an ‘unknown risk of bias’. Regarding
participant blinding, three studies [11, 13, 14]
reported on blinding measures and were there-
fore rated as ‘low risk’. Conversely, two studies
[12, 15] did not report any participant blinding,
resulting in an ‘unknown risk of bias’. In terms
of blinding of outcome assessment, none of the
five studies [11-15] provided relevant informa-
tion, leading to a rating of ‘unclear risk of bias’.
All five studies [11-15] were rated as ‘low risk’
concerning data integrity, selective reporting,
and other potential biases. Visual representa-
tion of these assessments as shown in Figures
2, 3.

The methodological quality of the five cohort
studies [16-20] and two case-control studies
[21, 22] was evaluated using the NOS. Within
the cohort studies, three [16, 17, 20] were
deemed to be of high quality, while the remain-
ing two [18, 19] were categorized as medium
quality. For the case-control studies, both stud-
ies [21, 22] were rated as medium quality.

Meta-analysis findings

Recurrence rate: Our analysis incorporated
data from 7 studies [11-15, 18, 21] on patient
recurrence rates, encompassing a total of
3,258 patients. Of these, 1,660 were treated
with TCM, while 1,598 received non-TCM treat-
ments. Statistical heterogeneity was observed
among the study groups (P = 0.03, I’ = 56%).
Consequently, a random-effects model was
employed for the meta-analysis. The results
indicated that TCM treatment significantly low-
ered the recurrence rate in comparison to non-
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A TCM Non-TCM Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Chen 2018 258 686 161 316 18.3% 0.74[0.64, 0.85] —
Cheng 2021 24 69 39 68 59% 0.61[0.41, 0.89)
Luor 2023 41 80 44 80 89% 0.93[0.70, 1.25] —T
Luos 2023 235 405 438 706 22.4% 0.94[0.85, 1.03] -
Zhai 2013 67 180 87 184 11.2% 0.79[0.62, 1.00] -
Zhai 2018 85 180 120 184 14.9% 0.72[0.60, 0.87] —
Zhong 2014 48 60 56 60 18.5% 0.86 [0.74, 0.99] —
Total (95% Cl) 1660 1598 100.0% 0.81[0.73, 0.90] <
Total events 758 945
Heterogeneity: Tau? = 0.01; Chiz = 13.69, df = 6 (P = 0.03); I = 56% 0'12 o?s ] 2 5
Test for overall effect: Z = 3.93 (P < 0.0001) Favours [TCM] Favours [Non-TCM]
B TCM Non-TCM Risk Ratio Risk Ratio
__Study or Subgroup _Events Total Events Total Weight M-H, Fixed, 95% Cl M-H., Fixed, 95% Cl
Chen 2018 258 686 161 316 39.1%  0.74[0.64,0.85] &
Cheng 2021 24 69 39 68 7.0% 0.61[0.41, 0.89]
Luor 2023 41 80 4 80 7.8% 0.93[0.70, 1.25] T
Zhai 2013 67 180 87 184 152% 0.79[0.62, 1.00] ]
Zhai 2018 85 180 120 184 21.0% 0.720.60, 0.87] —
Zhong 2014 48 60 56 60 9.9% 0.86 [0.74, 0.99] -
Total (95% Cl) 1255 892 100.0%  0.76 [0.70, 0.83] L g
Total events 523 507 ) . . .
ity 2 = - - )2 = 0
Heterogeneity: Chi? = 6.39, df =5 (P = 0.27); 12 = 22% 0'2 0{5 1 é !

Test for overall effect: Z = 6.23 (P < 0.00001)

Favours [TCM]  Favours [Non-TCM]

Figure 4. Forest plot of Meta-analysis of recurrence rate. A. Forest plot of Meta-analysis of recurrence rate before
excluding literature; B. Forest plot of Meta-analysis of recurrence rate after excluding literature. TCM: traditional

Chinese medicine.

TCM Non-TCM

Study or Subgrou Events Total Events Total Weight
Chen 2018 33 686 27 316 7.5%
He 2023 88 249 152 370 24.8%
Luor 2023 19 80 25 80 5.1%
Luos 2023 167 405 347 706 51.3%
Zhai 2018 34 180 57 184 11.4%
Total (95% Cl) 1600 1656 100.0%
Total events 341 608

Heterogeneity: Chiz = 5.04, df =4 (P = 0.28); I?=21%
Test for overall effect: Z = 4.29 (P < 0.0001)

Risk Ratio Risk Ratio
M-H. Fixed. 95% Cl M-H. Fixed. 95% Cl
0.56 [0.34, 0.92]
0.86 [0.70, 1.06] —=
0.76 [0.46, 1.27] —
0.84[0.73, 0.96] -
0.61[0.42, 0.88] —_—
0.79 [0.71, 0.88] L 2
} : } :
0.2 0.5 1 2 5
Favours [TCM]  Favours [Non-TCM]

Figure 5. Forest plot of Meta-analysis of mortality rate. TCM: traditional Chinese medicine.

TCM treatment (RR = 0.81, 95% CI 0.73-0.90,
P <0.0001), as depicted in Figure 4A. A hetero-
geneity analysis revealed significant variability
among the studies, prompting a sensitivity
analysis of the included literature. Excluding
the fifth study [15] resulted in a reduction of
heterogeneity from 12 = 56% to 1> = 22%, as
depicted in Figure 4B.

Mortality rate: Our review included 5 studies
[11, 14, 15, 18, 20] that reported on patient
mortality rates, involving a total of 3,256
patients. The TCM group comprised 1,600
patients, while the non-TCM group included
1,656 patients. Good homogeneity was obser-
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ved across the studies (P = 0.28, P = 21%),
which justified the application of a fixed-effects
model for the meta-analysis. The results dem-
onstrated that the mortality rate among pati-
ents who received TCM treatment was signifi-
cantly lower than that of the non-traditional
Chinese medicine treatment group (RR = 0.79,
95% Cl 0.71-0.88, P < 0.0001), as illustrated in
Figure 5.

Recurrence-free survival time: Our synthesis
included 3 studies [14, 15, 18] that reported
on the RFS of patients. These studies exhibited
good homogeneity (P = 0.28, > = 21%), which
allowed for the use of a fixed-effects model in

Am J Transl Res 2024;16(10):5763-5775
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Hazard Ratio Hazard Ratio

Study or Subgroup _log[Hazard Ratio] _SE_Weight IV, Fixed, 95% CI IV, Fixed. 95% CI
Chen 2018 -0.2614 0.071 62.6% 0.77 [0.67, 0.88] 3 =
Luor 2023 -0.5681 0.2237 6.3% 0.57 [0.37, 0.88]
Luos 2023 -0.4005 0.1007 31.1% 0.67 [0.55, 0.82] —a—
Total (95% Cl) 100.0% 0.72 [0.65, 0.81] L 2

05 07 1 15 2
Favours [TCM] Favours [Non-TCM]

Heterogeneity: Chi? = 2.55, df =2 (P = 0.28); I?=21%
Test for overall effect: Z = 5.77 (P < 0.00001)

Figure 6. Forest plot of Meta-analysis of recurrence-free survival time. TCM: traditional Chinese medicine; SE: stan-
dard error.

Hazard Ratio Hazard Ratio

Study or Subgrou log[Hazard Ratio SE _Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
Chen 2018 -0.2357 0.0995 79.8% 0.79[0.65, 0.96]
Luor 2023 -0.6541 0.3069 8.4% 0.52[0.28, 0.95]
Luos 2023 -0.5924 0.2588 11.8% 0.55[0.33, 0.92] -
Total (95% Cl) 100.0% 0.73 [0.61, 0.87] ]
| , i

Heterogeneity: Chi? = 3.00, df =2 (P = 0.22); 12 = 33%
Test for overall effect: Z = 3.52 (P = 0.0004)

T : T
0.01 0.1 1 10 100
Favours [TCM] Favours [Non-TCM]

Figure 7. Forest plot of Meta-analysis of 5-year overall survival time. TCM: traditional Chinese medicine; SE: stan-

dard error.

the meta-analysis. The findings indicated that
patients treated with TCM experienced an
extended RFS time compared to those who did
not receive TCM treatment (HR = 0.72, 95% Cl
0.65-0.81, P < 0.00001), as depicted in Figure
6.

OS time and rate: Our analysis incorporated
data from 3 studies [14, 15, 18] that asse-
ssed the OS of patients. These studies demon-
strated satisfactory homogeneity (P = 0.22,
> = 33%), justifying the application of a fixed-
effects model for the meta-analysis. The find-
ings revealed that the five-year OS time for
patients who had TCM treatment was signifi-
cantly extended compared to those received
non-TCM treatment (HR = 0.73, 95% CI 0.61-
0.87, P =0.0004), as illustrated in Figure 7.

Eight studies [11, 12, 15, 17-20, 22] document-
ed the one-year survival statistics for 17,319
participants. Among them, 2,421 received TCM
intervention, while 14,898 did not. Statistical
heterogeneity was observed across these stud-
ies (P =0.0008, I? = 72%), prompting the appli-
cation of a random-effects model for the meta-
analysis. The findings indicated that TCM group
exhibited an enhanced one-year survival rate
compare to the non-TCM group (RR = 1.09,
95% CI 1.05-1.14, P < 0.0001), as depicted in
Figure 8A. A subsequent sensitivity analysis
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showed reduced heterogeneity from I? = 72% to
I? = 36% after the exclusion of Liao’s study [17],
as illustrated in Figure 8B.

Eight studies [11, 12, 15, 17-20, 22] presented
data on the three-year survival rates among
17,319 patients, with 2,421 receiving TCM
treatment and 14,898 receiving non-TCM treat-
ment. The heterogeneity across the studies
was deemed satisfactory (P = 0.08, > = 46%),
justifying using a fixed-effects model for the
analysis. The findings indicated that patients
who underwent TCM treatment had a signifi-
cantly higher three-year survival rate than
those not treated with TCM (RR = 1.19, 95% CI
1.14-1.23, P < 0.00001), as depicted in Figure
9.

Eight studies [11, 12, 15-17, 19, 20, 22] report-
ed the five-year overall survival rate for a total
of 17,453 patients, with 2,463 in the TCM
group and 14,490 in the non-TCM group.
Significant heterogeneity was observed among
the study groups (P < 0.00001, PP = 82%),
necessitating the use of a random-effects
model for the meta-analysis. The results indi-
cated that the TCM treatment group exhibited a
higher five-year OS rate compared to the non-
TCM treatment group (RR = 1.26, 95% CI 1.12-
1.42, P=0.0001), as depicted in Figure 10A. A
subsequent sensitivity analysis showed that

Am J Transl Res 2024;16(10):5763-5775
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TCM Non-TCM Risk Ratio

__Study or Subgroup  Events Total Events Total Weight M-H. Random.95% CI
Chen 2012 54 60 47 60 5.1% 1.15[0.98, 1.34]
He 2023 247 249 329 370 18.2% 1.12[1.07, 1.16]
Liao 2020 1111 1339 9641 13390 19.8% 1.15[1.12, 1.18]
Luor 2023 75 80 66 80 7.9% 1.14[1.01, 1.28]
Luos 2023 361 405 594 706 16.8% 1.06 [1.01, 1.11]
Yuan 2023 42 48 39 48  4.4% 1.08 [0.91, 1.28]
Zhai 2018 164 180 159 184  12.7% 1.05[0.98, 1.13]
Zhong 2014 59 60 58 60 15.1% 1.02[0.96, 1.08]
Total (95% Cl) 2421 14898 100.0% 1.09 [1.05, 1.14]
Total events 2113 10933

Heterogeneity: Tau? = 0.00; Chi? = 24.86, df = 7 (P = 0.0008); I* = 72%
Test for overall effect: Z = 4.21 (P < 0.0001)

Risk Ratio
M-H. Random. 95% Cl
-
-
—-
i
e
<&
t t t t
0.7 085 1 1.2 15

Favours [TCM] Favours [Non-TCM]

Risk Ratio

B TcM Non-TCM Risk Ratio

_ Study or Subgroup  Events Total Events Total Weight M-H. Fixed. 95% Cl
Chen 2012 54 60 47 60 4.4% 1.15[0.98, 1.34]
He 2023 247 249 329 370 24.9% 1.12[1.07, 1.16]
Luor 2023 75 80 66 80 6.2% 1.14[1.01, 1.28]
Luos 2023 361 405 594 706 40.7% 1.06 [1.01, 1.11]
Yuan 2023 42 48 39 48  3.7% 1.08 [0.91, 1.28]
Zhai 2018 164 180 159 184 14.8% 1.05[0.98, 1.13]
Zhong 2014 59 60 58 60 5.4% 1.02 [0.96, 1.08]
Total (95% Cl) 1082 1508 100.0% 1.08 [1.05, 1.11]
Total events 1002 1292

Heterogeneity: Chi? = 9.42, df =6 (P = 0.15); I? = 36%
Test for overall effect: Z = 5.63 (P < 0.00001)

M-H. Fixed. 95% CI

SAIUP

) ) : )
T T T T
0.7 085 1 1.2 1.5
Favours [TCM] Favours [Non-TCM]

Figure 8. Forest plot of Meta-analysis of 1-year overall survival rate. A. Forest plot of Meta-analysis of 1-year overall
survival rate before excluding literature; B. Forest plot of Meta-analysis of 1-year overall survival rate after excluding
literature. TCM: traditional Chinese medicine.

Risk Ratio

TCM Non-TCM Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI
Chen 2012 48 60 36 60 1.9% 1.33[1.05, 1.70]
He 2023 229 249 283 370 12.0% 1.20[1.12,1.29]
Liao 2020 710 1339 5892 13390 56.4% 1.21[1.14,1.27]
Luor 2023 53 80 41 80 2.2% 1.29[0.99, 1.68]
Luos 2023 287 405 452 706  17.3% 1.11[1.02, 1.20]
Yuan 2023 33 48 18 48  0.9% 1.83[1.21, 2.77]
Zhai 2018 140 180 133 184  6.9% 1.08 [0.96, 1.21]
Zhong 2014 47 60 45 60 24% 1.04 [0.86, 1.27]
Total (95% CI) 2421 14898 100.0% 1.19[1.14,1.23]
Total events 1547 6900

Heterogeneity: Chi? = 12.87, df =7 (P = 0.08); I> = 46%
Test for overall effect: Z = 9.02 (P < 0.00001)

Figure 9. Forest plot of Meta-analysis of 3-year overall survival rate.
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excluding studies of Sun et al. [16] and Liao et
al. [17] reduced heterogeneity from I> = 82% to
12 = 33%, indicating these studies contributed
significantly to the initial variability (Figure
10B).

Incidence of adverse events: Three studies [12-
14] documented the occurrence of adverse
events among 1,497 participants, with 931 in
the TCM treatment cohort and 566 in the non-
TCM treatment cohort. Significant heterogene-
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ity was observed across the studies (P = 0.02,
> = 75%), necessitating the application of a
random-effects model for the meta-analysis.
The findings indicated that the TCM treatment
group experienced a lower rate of adverse
events compared to non-TCM treatment group.
However, this difference did not reach statis-
tical significance (RR = 0.87, 95% CI 0.60-
1.28, P = 0.49), as depicted in Figure 11A.
Subsequent sensitivity analysis revealed that
removing the study of Chen et al. [14] resulted

Am J Transl Res 2024;16(10):5763-5775
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A TCM Non-TCM Risk Ratio Risk Ratio
Study or Subgroup _Events _ Total Events Total Weight M-H. Random, 95% Cl M-H, Random, 95% CI
Chen 2012 38 60 22 60  6.3% 1.73[1.18, 2.54]
He 2023 188 249 243 370 16.2% 1.15[1.04, 1.27] -
Liao 2020 536 1339 4151 13390 17.4% 1.29[1.20, 1.39] -
Luos 2023 249 405 388 706 16.3% 1.12[1.01, 1.24] =
Sun 2012 102 122 78 172 12.9% 1.84 [1.54,2.21] —
Yuan 2023 19 48 12 48 32% 1.58 [0.87, 2.89] —
Zhai 2018 140 180 133 184 15.6% 1.08 [0.96, 1.21] ™
Zhong 2014 47 60 45 60 12.2% 1.04 [0.86, 1.27] I
Total (95% CI) 2463 14990 100.0% 1.26 [1.12, 1.42] <&
Total events 1319 5072
Heterogeneity: Tau? = 0.02; Chi? = 37.85, df = 7 (P < 0.00001); I2 = 82% Ofs 0f7 : 1_’5 2'

Test for overall effect: Z = 3.80 (P = 0.0001)
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Chen 2012 38 60 22 60 3.2% 1.73[1.18, 2.54]
He 2023 188 249 243 370 28.4% 1.15[1.04, 1.27]
Luos 2023 249 405 388 706 41.1% 1.12[1.01, 1.24]
Yuan 2023 19 48 12 48 1.7% 1.58 [0.87, 2.89]
Zhai 2018 140 180 133 184 19.1% 1.08 [0.96, 1.21]
Zhong 2014 47 60 45 60 6.5% 1.04 [0.86, 1.27]
Total (95% CI) 1002 1428 100.0% 1.14 [1.08, 1.21]
Total events 681 843

Heterogeneity: Chi?2 =7.51, df =5 (P = 0.19); 1= 33%
Test for overall effect: Z = 4.35 (P < 0.0001)
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Figure 10. Forest plot of Meta-analysis of 5-year overall survival rate. A. Forest plot of Meta-analysis of 5-year overall
survival rate before excluding literature; B. Forest plot of Meta-analysis of 5-year overall survival rate after excluding
literature. TCM: traditional Chinese medicine.
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Chen 2018 175 686 72 316 40.6% 1.12[0.88, 1.42]
Zhai 2013 65 185 97 190 40.6% 0.69 [0.54, 0.88]
Zhong 2014 12 60 14 60 18.8% 0.86 [0.43, 1.70]
Total (95% Cl) 931 566 100.0% 0.87 [0.60, 1.28]
Total events 252 183
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Heterogeneity: Tau? = 0.08; Chi? = 8.03, df = 2 (P = 0.02); I> = 75%
Test for overall effect: Z = 0.70 (P = 0.49)
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Figure 11. Forest plot of Meta-analysis of incidence of adverse events. A. Forest plot of Meta-analysis of incidence
of adverse events before excluding literature; B. Forest plot of Meta-analysis of incidence of adverse events after

excluding literature. TCM: traditional Chinese medicine.

in @ marked reduction in heterogeneity from
2 = 75% to I? = 0%. Concurrently, this exclu-
sion led to a significant decrease in the inci-
dence of adverse events among patients
receiving TCM treatment (P = 0.003), as illus-
trated in Figure 11B.
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Publication bias analysis

Examination of the funnel plots for the recur-
rence rate, mortality rate, incidence of adverse
events, recurrence-free survival time, five-year
overall survival time, and 1-, 3-, 5-year overall
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Figure 12. Publication bias assessment using funnel plot. A. Funnel plot of recurrence rate; B. Funnel plot of mortal-
ity; C. Funnel plot of RFS; D. Funnel plot of 5-year OS; E. Funnel plot of 1-year OS rate; F. Funnel plot of 3-year OS rate;
G. Funnel plot of 5-year OS rate; H. Funnel plot of incidence of adverse reactions. SE: standard error; RR: relative

risk; RFS: recurrence free survival; OS: overall surviva

survival rates revealed a generally symmetrical
distribution. Most data points fell within the
confines of the funnel plot, suggesting an
absence of significant publication bias. How-
ever, due to the small number of documents
included in each indicator, potential for pub-
lication bias remains, as illustrated in Figure
12.

Quality evaluation of GRADE evidence

The study employed the GRADE system to
assess the evidence quality of the relevant out-
come indicators. Each indicator was evaluated
for risk of bias, inconsistency, indirectness,
imprecision, and publication bias. The findings
indicated that of the five outcome indicators
assessed, the recurrence rate and mortality
demonstrated moderate evidence quality, while
the overall survival rate, recurrence-free sur-
vival time, and overall survival time were char-
acterized by low evidence quality.
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Discussion

Radical operation and liver transplants are
considered optimal for treating early-stage pri-
mary liver cancer. Yet, the scarcity of liver
donors in China often leads to the reliance
on hepatectomy as the primary treatment.
Consequently, diminishing postoperative recur-
rence and enhancing survival rates are still
major challenges in liver cancer management
[23]. Postoperative supplementary treatments
like interventional procedures, targeted drugs,
and immunotherapies can help prevent tumor
recurrence post-hepatectomy. However, some
patients struggle with associated side effects.
Additionally, the use of Western medicine post-
resection can sometimes lead to complications
such as nausea, fever, and exacerbation of
liver function impairment, necessitating careful
administration [24]. In clinical settings, foster-
ing interdisciplinary collaboration is essential
to align primary and supplementary treatment
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strategies for a holistic approach. Given its
foundation in natural substances and its estab-
lished efficacy and safety profile, TCM holds
potential as a vital component of the post-hep-
atectomy comprehensive care regimen.

As modern medical science advances, an array
of postoperative interventions have been devel-
oped to combat liver cancer, including trans-
catheter arterial chemoembolization (TACE),
adoptive immunotherapy, and interferon thera-
py. Yet, the high recurrence rate, low overall
survival, and suboptimal long-term outcomes
persist in the management of primary liver can-
cer [25]. Moreover, the side effects of Western
pharmaceuticals can be burdensome for some
patients, potentially outweighing the benefits of
treatment. While TCM literature does not explic-
itly name primary liver cancer, they reference
similar conditions, such as hypochondriac pain
and jaundice [26]. TCM’s diagnostic and thera-
peutic approach emphasizes syndrome differ-
entiation and holistic treatment, viewing the
body as an integrated system and tailoring
treatments to individual needs, with a focus on
prevention and the interception of disease pro-
gression [27, 28]. TCM’s syndrome-based treat-
ment has shown promise in enhancing survival
rates for patients with primary liver cancer.
Characterized by a multi-dimensional, multi-
targeted, and layered therapeutic strategy,
TCM can complement and amplify the efficacy
of a comprehensive treatment plan. Herbal
remedies, a prominent form of complementary
and alternative medicine (CAM), are widely
accepted in China for cancer therapy, aiding in
symptom management, enhancement of life
quality, and prevention of disease relapse. The
impact of TCM on the prognosis of primary
hepatic carcinoma (HCC) has garnered in-
creasing interest. A randomized controlled trial
with 291 hepatocellular carcinoma patients
revealed that the integration of TCM with surgi-
cal treatment notably extended progression-
free survival (PFS) and OS [29]. A retrospective
analysis of 3,483 primary HCC cases [30] iden-
tified TCM as a significant factor contributing to
5-year survival rates. The mechanisms by which
TCM impedes tumor growth and its efficacy in
reducing recurrence have yielded promising
outcomes. Consequently, TCM emerges as a
promising intervention for the prevention of
postoperative relapse in primary liver cancer.
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This analysis included 12 clinical investiga-
tions: seven examined the rate of recurrence,
five assessed mortality rates, three evaluated
recurrence-free survival and the duration of
5-year OS, and eight scrutinized the 5-year sur-
vival rate, collectively encompassing 19,116
participants. The TCM interventions, including
traditional herbal decoctions and proprietary
Chinese medicines, significantly reduce recur-
rence and mortality rates as well as incidence
of adverse events, while extending survival
times in the post-resection management of pri-
mary liver cancer. Sensitivity analysis indicated
that specific studies, such as those by Luo et al.
[15], Sun et al. [16], and Liao et al. [17], influ-
enced the observed heterogeneity in recur-
rence and survival rate evaluations. In TCM
theory, primary liver cancer is linked to patho-
genic influences and vital energy deficiencies.
The underlying pathophysiology involves the
dysfunction of the zang-fu organs, depletion of
vital qi, stagnation of qi and blood, and the for-
mation of phlegm dampness and toxins [31].
Post-surgery, loss of vital gi and remaining
pathogenic factors create an environment con-
ducive to recurrence, partly due to pro-angio-
genic factors promoting new blood vessel for-
mation in residual tumor tissue. Active TCM
constituents, such as flavonoids, polysaccha-
rides, alkaloids, saponins, volatile oils, ter-
penes, quinones, phenols, enzymes, and pro-
tein components, exert their anti-cancer effects
by inhibiting tumor cell proliferation, blocking
tumor cell cycle, suppressing tumor cell inva-
sion and metastasis, and regulating various
signaling pathways as well as vascular endo-
thelial growth factor and reactive oxygen spe-
cies [32, 33]. Furthermore, TCM can enhance
immune strength and improve overall quality of
life, addressing multidrug resistance in liver
cancer through various mechanisms like inhib-
iting membrane transporters, suppressing mul-
tiple drug resistance (MDR) genes, interfering
anti-apoptotic pathways, and enhancing the
tumor cell microenvironment [34]. Consequent-
ly, TCM can augment a patient’s resilience to
surgical procedures, bolster the body’s immune
capabilities, and ameliorate microcirculation.
These actions contribute to an improved quality
of life for patients and offer a distinct advan-
tage in preventing the recurrence of liver can-
cer, aligning with the findings of this study.
The role of TCM in the comprehensive manage-
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ment of liver cancer is becoming increasingly
prominent.

Nonetheless, this study has several limitations:
Firstly, the limited body of research on TCM
post-resection complicates synthesis and anal-
ysis due to diverse intervention strategies.
Secondly, many studies lack high-quality evi-
dence, with random group allocation often
reported without sufficient blinding methods.
This overall suboptimal quality may undermine
the reliability of the findings. Furthermore, there
is insufficient data on adverse events, hinder-
ing a thorough safety assessment, and the
included studies are predominantly from China,
introducing potential regional bias.

In conclusion, the findings of this research sug-
gest that integrating TCM into the comprehen-
sive treatment for primary liver cancer can lead
to decreased recurrence rates, mortality and
adverse events, along with extended survival.
We also call for global participation in TCM
research and anticipate future high-quality clin-
ical studies to provide stronger evidence sup-
porting TCM’s benefits in managing primary
liver cancer post-resection.
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