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INTRODUCTION

Traditional Chinese herbal medicine (TCHM) is
increasingly recognized as an effective adjunct therapy
for liver cancer. Its widespread adoption in Asian
countries is attributed to its cost-effectiveness, efficacy,
minimal invasiveness, and absence of adverse effects.
This therapeutic modality employs Fuzheng anticancer
therapy, which targets the tonification of deficiencies
and the expulsion of pathogenic influences [1]. This
approach revitalizes Qi, regulates vital energy, en-
hances circulation, and nourishes the body [2].
Clinical applications of TCHM have demonstrated
its potential to alleviate symptoms, enhance life quality,
and reduce the toxicity associated with conventional
cancer therapies such as radiotherapy and chemo-
therapy [3]. Additionally, it has shown promise in
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The patient was diagnosed with primary liver cancer featuring intrahepatic
metastasis (Barcelona stage B; Stage 11B), hepatitis B infection, and post-
hepatitis B cirrhosis during the period of compensated liver function.
Following a 7-month regimen combining traditional Chinese herbal medi-
cine (TCHM) with Renvatinib and Carrelizumab, the patient exhibited
favorable tolerability, no bleeding risks, and stable tumor progression. The
effectiveness of TCHM in this case was marked by significant symptom
alleviation, reduced serum molecular markers, minimized adverse re-
actions, and obviated surgical intervention. Blood tests displayed alpha-
fetoprotein levels ranging from 8.85 to 20.65 IU/mL, with no increase in
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improving biochemical indices, preserving liver func-
tion, and extending survival [4]. Notably, TCHM is
associated with a reduced incidence of adverse re-
actions and a decreased likelihood of developing drug
resistance [5].

This paper presents a detailed case study of a pa-
tient with primary liver cancer, characterized by intra-
hepatic metastasis (Barcelona stage B; Stage 1I1B) and
compounded by hepatitis B and post-hepatitis B
cirrhosis during a period of compensated liver function.
The patient underwent a 7-month integrated treatment
regimen combining TCHM with the targeted therapeutic
agents Renvatinib and Carrelizumab. This treatment
protocol resulted in good tolerability, no significant
bleeding risks, and stable tumor progression. The
integration of TCHM in the treatment protocol illustrates
the potential for enhancing conventional therapy
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outcomes in managing advanced liver cancer. Written
informed consent for publication of this case was ob-
tained from the patient.

CASE REPORT
Patient's presentation and diagnosis

A 69-year-old Chinese female patient presented at our
hospital on July 26, 2021, with abdominal distention
and hepatic pain. Previously diagnosed with chronic
hepatitis B in June 2017 at a local hospital, she had not
adhered to the prescribed anti-hepatitis B medication
regimen and neglected follow-up exams. In February
2021, worsening symptoms of abdominal distension
and hepatic pain, scoring a pain intensity of 4, led to a
computed tomography (CT) scan that revealed
cirrhosis with multiple nodular lesions suggestive of
malignancy, prompting her admission to our hospital.
Enhanced CT scans showed an irregularly shaped
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hepatic morphology with an uneven surface, accom-
panied by the presence of multiple circular subequal
density shadows within the liver (Figure 1). The arterial
phase and portal vein phase demonstrate enhance-
ment, with an increased diameter measuring approxi-
mately 21 mm x 18 mm. Nodular high-density lesions
were observed along the hepatic margins. Pathological
examination on October 21, 2021 revealed dysplastic
hepatocytes and the presence of well-differentiated
hepatocellular carcinoma in a focal area (Figure 2).
The immunohistochemistry results revealed positive
staining for HepPar-1 and GPC-3, with a Ki-67 prolif-
eration index of 30%—40%. Vascular CD34 expression
was observed. Smooth muscle actin staining was also
positive. Additionally, screen dyeing indicated the
presence of fractures. However, CK19 staining was
negative while CD10 showed positive expression.

The patient's previous medical and personal history
includes a chronic gastritis diagnosis, hypersensitivity
to analgesic tablets, denial of hypertension, diabetes,
and tuberculosis history; there is no record of food
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Liver enhanced computed tomography scan before treatment on October 26, 2021. (a) A size of about 21 mm x 18 mm low-

density focus can be seen on the right lobe of the liver, with obvious homogeneous enhancement on arterial phase. (b) A low-density focus
can be seen in the right lobe of the lover in portal phase, enhanced lower than the surrounding liver parenchyma, and boundary is still clear.
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FIGURE 2 Pathological and immunohistochemistry findings by percutaneous liver puncture under CT guidance. (a) Hepatocellular
carcinoma cells with HE staining. (b) Capillary network shows by CD34. (c) Heterotypic hepatocyte expression by GPC-3. CT, computed

tomography; HE, Hematoxylin-eosinstaining.
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allergies. In June 2015, the patient underwent coronary
angiography and stent implantation and has been
regularly taking anticoagulant medication since then.
There is no history of trauma or blood transfusion. The
vaccination history is unknown. The patient denies
smoking or alcohol abuse and there is no family history
of infection or genetic disorders. The physical exami-
nation revealed a blood pressure reading of 123/
80 mmHg, a pulse rate of 80 beats per minute, and a
body temperature measuring 36.3°C. The patient's
Eastern Cooperative Oncology Group score was
determined to be 1. The patient had liver palms without
spider nevus, and no presence of yellow mucous
membranes throughout the body. Cardiopulmonary
auscultation did not reveal any abnormalities. The
abdomen was found to be flat and soft, with percussion
pain in the liver area but negative mobile dullness; there
was no enlargement observed in the liver or spleen
region. Additionally, there was no evidence of edema in
the lower limbs. Symptoms of traditional Chinese
medicine (TCM) include anxiety, fatigue, dyspnea, he-
patic discomfort and pain, and loose stools. The tongue
appears pale red with a thin white coating, while the
pulse is weak. The patient was diagnosed with primary
liver cancer accompanied by intrahepatic metastasis
(Barcelona stage B; Stage 1IB), hepatitis B infection,
and post-hepatitis B cirrhosis during the period of
compensated liver function. TCM diagnosis are liver
depression and spleen deficiency; Qi deficiency and
blood stasis.

Treatment and clinical course

Radiofrequency ablation treatment was considered for
her, along with daily oral administration of 8 mg
Renvatinib and intravenous drip of Carrelizumab at a
dosage of 200 mg every 21 days. Additionally, TCHM
was administered (Table 1). The herbal solution was
subjected to two rounds of boiling and thorough mixing,
followed by daily administration during the time in-
tervals of 9:00-10:00 a.m. and 15:00-16:00 p.m. Dur-
ing the treatment period, the herbal solution was
administered biweekly at our medical facility, with a
total duration of 6 months. Abdominal distension added
Toosendan Fructus 10 g, Citri Reticulatae Semen 15 g;
Insomnia added Ziziphi Spinosae Semen 15 g, Platy-
cladi Semen 15 g; Dry mouth and short breath removed
Codonopsis Radix, and added Pseudostellariae Radix
15 g; White sputum added Citri Reticulatae Peri-
carpium 12 g, Platycodonis Radix 8 g and Pinelliae
Rhizoma 10 g; Hot flushes and sweating added Moutan
Cortex 10 g and Lycii Cortex 20 g.

Enhanced CT scan of the liver conducted on
November 25, 2021, revealed (Figure 3) an irregularly
shaped liver with a non-uniform surface texture. Multi-
ple aberrant angiographic enhancements are observed

TABLE 1 The herbs and dose used in the formula used in the

case.
Herbs Chinese name Dose (9)
Trionycis Carapax Bie Jia 30
Paeoniae Radix Alba Bai Shao 10
Curcumae Rhizoma E'Zhu 10
Radix Actinidia root Tengli Gen 10
Codonopsis Radix Dang Shen 6
Astragali Radix Huang Qi 30
Notoginseng Radix Sanqgi Powder 3
Amomi Fructus Sha Ren 10
Bupleuri Radix Chai Hu 10
Coicis Semen Yiyi Ren 30
Poria Fu Ling 20
Citrus Tangerina Ju Ye 10
Glycyrrhizae Radix Gan Cao 3
Ganoderma Ling Zhi 10
Dioscoreae Rhizoma Shan Yao 20
Aucklandiae Radix Mu Xiang 10

in the liver. The CT attenuation values of the arterial
phase, portal phase, and equilibrium phase were
approximately 40, 44, and 45 HU respectively. Addi-
tionally, the true dimensions of the larger entity
measured approximately 2 mm x 28 mm. The balance
period revealed a relatively low-density lesion
measuring approximately 5 mm in diameter located in
the parietal region of the liver; the arterial and portal
phase exhibit suboptimal visualization, while a nodular
high-density lesion is observed at the periphery of the
liver. The liver enhanced CT scan (Figure 4) conducted
on May 25, 2022 was reassessed, revealing an irreg-
ular shape of the liver with an uneven surface. Addi-
tionally, multiple quasi-circular mixed density lesions
were observed within the liver. The lesions on the
enhanced scan did not exhibit any apparent enhance-
ment, and the larger lesion measured approximately
18 mm x 29 mm in size. The blood surveillance
revealed a range of alpha-fetoprotein (AFP) levels from
8.85 to 20.65 IU/mL (Table 2), with no observed in-
crease in the risk of bleeding (Table 3).

DISCUSSION

Liver cancer poses significant challenges
due to limited treatment options

According to global cancer statistics [6], primary liver
cancer has emerged as the sixth most prevalent ma-
lignancy and the fourth leading cause of cancer-related
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FIGURE 3 Liver enhanced computed tomography scan after treatment on December 11, 2021. (a) A size of about 21 mm x 28 mm low-
density focus can be seen on the right lobe of the liver, larger than before, with slight enhancement in arterial phase which is significantly lower
than the surrounding liver parenchyma. (b) Slight patchy enhancement can be seen in the low-density focus of the right lobe of the liver in the

portal phase.
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FIGURE 4 Liver enhanced computed tomography scan after treatment on May 28, 2022. (a) A size of about 18 mm x 29 mm low-density
focus can be seen on the right lobe of the liver, with mild homogeneous enhancement in the arterial phase. (b) Slight patchy enhancement can
be seen in the low-density focus in the liver portal phase, significantly lower than the surrounding liver parenchyma.

mortality worldwide, posing a significant threat to hu-
man life and well-being. Among the newly reported
cases of liver cancer deaths in China, there were a total
of 326,000 fatalities (242,000 males and 84,000 fe-
males). The age-standardized mortality rates for males
and females were recorded as 15.33 per 100,000 and
15.09 per 100,000 respectively [7], based on both
Chinese standard population and World Segi's
population.

Currently, the diagnosis of hepatocellular carcinoma
primarily relies on [8] imaging modalities including ul-
trasound, CT/magnetic resonance imaging, digital
subtraction angiography, nuclear medicine imaging

techniques, and hematological molecular markers.
Serum AFP serves as a crucial and prevalent
biomarker for the diagnosis of hepatocellular carcinoma
and its therapeutic monitoring. Moreover, puncture bi-
opsy of liver lesions for diagnostic purposes is generally
not recommended in patients exhibiting typical imaging
features and meeting the clinical diagnostic criteria of
hepatocellular carcinoma.

The current therapeutic modalities for primary liver

cancer [9] encompass surgical intervention, local
ablation techniques, transcatheter arterial chemo-
embolization, radiotherapy, pharmacotherapy, and

immunotherapy. In the early stages of hepatocellular
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carcinoma, the best outcomes are achieved through
tumor resection, transcatheter arterial chemo-
embolization, or radiofrequency ablation. However, due
to the disease's insidious onset and the absence of
typical clinical manifestations in the early stages, most
patients are diagnosed in the middle or late stages with
obvious cirrhosis and poor liver function. For such pa-
tients, comprehensive treatment measures should be
taken.

Currently, clinical practice commonly uses a com-
bination of TCHM and other treatment methods to
reduce the side effects of combined treatment and
improve patients' prognosis and quality of life [10].
Targeted drugs inhibit primary liver cancer's develop-
ment by anti-angiogenesis and anti-cell proliferation.
However, drug resistance and adverse reactions are
common problems that can affect patient medication
compliance and clinical efficacy. Combining TCHM and
targeted drugs can enhance the efficacy of targeted
drugs, alleviate their adverse reactions, prolong sur-
vival cycles, and increase survival rates. This combi-
nation treatment reduces targeted drug resistance and
gives new hope for patients with primary liver cancer.

The Chinese herbs used in this particular
case have shown varying degrees of
effectiveness in fighting cancer

Astragali Radix is recognized as a Qi and deficiency tonic
in traditional medicine. The application of this treatment
primarily focuses on addressing bodily deficiencies,
excessive perspiration, gastrointestinal disorders,

TABLE 2 Progress of a-fetoprotein (AFP) throughout the
course of the case.

Date AFP (0-5.500 IU/mL)
Jul 26, 2021 19.95

Oct 22, 2021 14.4

Dec 25, 2021 9.981

Jan 13, 2022 11.85

Mar 7, 2022 20.65

May 25, 2022 8.85

TABLE 3 Monitoring results of blood coagulation items.

uterine prolapse, chronic nephritis, neoplastic condi-
tions, and edematous states. The chemical composition
of Astragali Radix [11] primarily comprises saponins,
flavonoids, nitrogenous compounds, and aminophenols.
The extracts of Astragali Radix have demonstrated the
ability to impede tumor cell proliferation and facilitate
tumor cell apoptosis. The administration of Astragali
Radix enhances the non-specific functions of the im-
mune system, including both humoral and cellular im-
munity. The administration of Astragali Radix extract
resulted in a significant reduction in liver index parame-
ters and a decrease in the secretion levels of Alanine
Transaminase (ALT), Aspartate Transaminase, Serum
total cholesterol, and Triglyceride [12]. The poly-
saccharides, saponins, and flavonoids of Astragali Radix
have been extensively documented for their anticancer
effects in preclinical studies. Moreover, the whole extract
of Astragali Radix has shown promising potential as an
adjunctive cancer therapeutics due to its immunomodu-
latory properties, anti-proliferative activity, and ability to
mitigate adverse events associated with cytotoxic ther-
apy [13].

Trionycis Carapax (Soft-Shelled Turtle [SST]) is a
well-established functional food in TCM, known for its
immune-boosting properties through mechanisms that
are yet to be fully understood. Feng et al. [14] discov-
ered that oral administration of the SST powder exhibits
potential in suppressing solid tumor growth by stimu-
lating the host immune system. Recent studies have
demonstrated [15] that SST peptides possess the
ability to modulate cancer-related pathways by regu-
lating miRNA expression in gastric cancer (GC) cells.
The application of SST [16] has been employed to
enhance the prognostic outcomes of cancer patients
undergoing radiotherapy and chemotherapy.

Bupleuri Radix is recognized for its ability to alle-
viate Qi and relieve depression. The primary bioactive
constituents of Bupleuri Radix contain triterpenoid sa-
ponins, flavonoids, and essential oil. Polysaccharides
present in Vinegar-baked Bupleuri Radix were found by
Wou et al. [17] to enhance liver targeting. The underlying
mechanism was associated with the up-regulation of
OCT1 and HNF4a expression, accompanied by down-
regulation of Mrp2. Hang et al. [18] discovered that
the aqueous extracts of Bupleuri Radix exhibit the po-
tential to augment 5-fluorouracil-induced cytotoxicity in

Date D-dimer (0-0.50) Antithrombin (80%—-120%)
Oct 22, 2021 0.87 64
Dec 25, 2021 1.21 38
Jan 13, 2022 1.11 66
Mar 7, 2022 0.96 70
May 25,2022  4.13 58

Prothrombin time (11-15.0 s)
16.4

19

16.4

22.0

18.3

Prothrombin activity (70-150.00)
60.47
46.43
60.47
55.32
49.52
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HepG2 hepatoma cells by inducing cellular arrest at the
late G1/early S phase, while concurrently safeguarding
normal blood lymphocytes. The active constituents of
Bupleuri Radix exhibited remarkable efficacy against
the HepG2 cell line, with an 1C5q value of 12.5 mg/mL
[19]. The mechanism underlying cytotoxicity is believed
to involve the activation of caspase-3 and caspase-7,
leading to subsequent cleavage of poly-ADP-ribose
polymerase (PARP), thereby inducing apoptosis. The
study conducted by Hou et al. [20] demonstrated that
the active constituents of Bupleuri Radix exerted their
antitumor effects on the human hepatocellular carci-
noma cell line SMMC-7721 through modulation of the
HIF-10/COX-2 pathway. The combination of Paeoniae
Radix Alba and Bupleuri Radix exhibits hep-
atoprotective properties and has been traditionally
employed in China for the management of depression.

The antioxidant and antifatigue effects of Paeoniae
Radix Alba have been scientifically demonstrated [21].
The study conducted by Bae et al. revealed that Paeo-
niae Radix Alba exerts an inhibitory effect on cancer
cachexia through the down-regulation of NF-«B signaling
in skeletal muscles and muscle-specific E3 ubiquitin li-
gases [22]. Wu et al. [23] reported the combined
administration of Paeoniae Radix Alba and Astragali
Radix induces apoptosis and inhibits the proliferation,
migration and invasion of human hepatoma cells.

Curcumae Rhizoma is extensively prescribed in
TCHM for its broad-spectrum antineoplastic activities,
making it a valuable candidate for anticancer therapy.
Terpenoids derived from the essential oil of Curcumae
Rhizoma constitute an integral component in cancer
research and are widely acknowledged as a promising
candidate for anticancer therapy [24]. Terpenoids
derived from the essential oil of Curcumae Rhizoma
constitute an integral component in cancer research and
are widely acknowledged as a promising candidate for
anticancer therapy. The anti-cancer effects of these
terpenoids [25] are associated with the delay in cell cycle
arrest, induction of apoptosis, and inhibition of metas-
tasis or tissue invasion. The key drug targets of Curcu-
mae Rhizoma acting on HBV-Related Hepatocellular
carcinoma (HCC) are mainly enriched in cell cycle
checkpoint, DNA integrity checkpoint, and peptidyl-
serine modification [26]. Curcumae Rhizoma is used in
combination with Astragali Radix in a certain ratio,
mainly for the treatment of digestive tract-related
inflammation and tumors [27].

Radix Actinidia root is used primarily for the treat-
ment of tumors of the digestive tract based on TCHM
theory. Ethanol extracted from Radix Actinidia root [28]
may be a promising anti-Cholangiocarcinoma agent
and could be beneficial in the treatment of Chol-
angiocarcinoma through the targeting of Mcl-1. Hu et al.
[29] also found that Radix Actinidia root effectively

inhibits human colon tumor through inhibiting Notch-
signaling pathway. Crosolic Acid [30] isolated from
Radix Actinidia root induces apoptosis of human GC
cell line BGC823 in vitro via down-regulation of the NF-
kB pathway.

Codonopsis Radix have shown activities against
several types of cancer [31]. Lobetyolin, isolated from
the roots of Codonopsis Radix, down-regulated the
glutamine metabolism, contributing to drug-induced
apoptosis and tumor growth inhibition. Lobetyolin
markedly reduces both mRNA and protein expression
of the amino acid transporter alanine-serine-cysteine
transporter 2. In Liu's study [32], 12 differentially
expressed genes (5 upregulated and 7 downregulated)
of Codonopsis pilosula treating HepG2 cells (a kind of
HCC cell) were identified. Ko et al. [33] showed that two
genes, GDF15 and HMOX1, could serve as biomarkers
in liver cells for identifying responses after treatment
with Codonopsis Radix and Astragali Radix. Acidic
polysaccharide (CPPA) from the roots of Codonopsis
Radix may be a potential candidate compound for the
prevention of tumor metastasis [34], presumably by
inhibiting invasion, migration, and adhesion of tumor
cells, as well as the CD44 expression on the tumor
cells.

Ganoderma, also known as Ling-zhi, is a type of
mushroom generally cultivated on oak trees and plum
trees, are commonly used in Chinese medicine, with
the thought that they are effective in energy enhance-
ment, stimulation of the immune system, and prolon-
gation of life [35]. Ganoderma lucidum polysaccharides
is the main bioactive component in the water-soluble
extracts of this mushroom. There are laboratory and
animal studies that show the immunomodulatory, anti-
inflammatory, hepatoprotective, anti-metastatic and
anti-angiogenic effects of G. lucidum extract [36—42].
Ganoderma Iucidum could be administered as an
alternative adjunct to conventional treatment in
consideration of its potential of enhancing tumor
response and stimulating host immunity [43]. No major
toxicity was observed across the studies.

Notoginseng Radix attracts attention and interest
due to its potential therapeutic effects not only on blood
diseases, but also other kinds of human chronic disor-
ders [44]. Notoginseng Radix is a multi-targeted agent
with anti-inflammatory properties in the adjuvant and
alternative treatment of chronic diseases in humans.
Zhong et al. [45] found that Notoginseng Radix sapo-
nins promote liver regeneration through activation of
the PI3BK/AKT/mTOR cell proliferation pathway and
upregulation of the AKT/Bad cell survival pathway in
mice. Liu et al. [46] found that Neutral Polysaccharide
from Notoginseng Radix has a potential antitumor ac-
tivity for the treatment of liver cancer combined with
cyclophosphamide.
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CONCLUSION

TCHM can effectively improve the
patient's symptoms and reduce adverse
reactions

This case underscores the potential of integrating
TCHM with contemporary oncological therapies in
treating primary liver cancer. By utilizing TCHM, we
observed not only an improvement in clinical symptoms
and biochemical markers but also a reduction in the
adverse effects commonly associated with conven-
tional cancer treatments. The potential principles [9, 10]
are that TCHM inhibits the proliferation and induces
apoptosis of liver cancer cells by blocking the cell cycle,
decreasing telomerase activity, affecting mitogen-
activated protein kinase, phosphatidylinositol-3-hydro-
xykinase/protein kinase B (PI3K/Akt), signal transduct-
ion and transcription activation factor 3, and activating
caspase containing cysteine. It can inhibit the invasion
and metastasis of liver cancer cells, reverse the drug
resistance of liver cancer cells, and enhance the im-
munity of the body by affecting the vascular endothelial
growth factor pathway, matrix metalloproteinases
pathway, and reactive oxygen species.

To sum up, TCHM has shown to have multi-level,
multi-targets, and coordinated intervention effects in
treating liver cancer. It is expected to become a prom-
ising pharmaceutical agent for hepatocellular carcinoma
treatment in the near future. Future research should
focus on elucidating the mechanisms of action of TCHM,
exploring its potential synergies with other treatments,
and defining strategies to minimize toxicity, thereby
enhancing the therapeutic landscape for liver cancer.
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