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Abstract: Primary liver cancer (PLC) often presents with subtle early symptoms, leading to most diagnoses at ad-
vanced stages, which negatively impacts treatment outcomes. This study evaluated the efficacy and safety of albu-
min-bound paclitaxel (nab-PTX) combined with Oxaliplatin (OXA) in the treatment of advanced PLC patients without 
surgical indications. A total of 126 patients with advanced PLC were divided into two treatment groups: the nab-PTX/
OXA group (n=66) and the sorafenib (Sor)/OXA group (n=60), with a treatment cycle of 21 days. Clinical response 
rates, sleep quality (SQ), quality of life (QoL), prognosis, and adverse reactions were compared between the two 
groups. The results indicated that, after treatment, the nab-PTX/OXA group demonstrated significantly higher objec-
tive response rate, sleep quality (PSQI score), and QoL (SF-36 score) compared to the Sor/OXA group (all P<0.05). 
Both groups demonstrated significant increases in Cluster of Differentiation 3-positive (CD3+) and CD4+ cell levels 
at Day 21 compared to Day 0 (P<0.05), with a greater increase observed in the nab-PTX/OXA group (P<0.05). Con-
versely, CD8+ cell levels were significantly decreased at Day 21 compared to Day 0 in both groups (P<0.05), with a 
more pronounced decrease in the nab-PTX/OXA group (P<0.05). Additionally, the CD4+/CD8+ ratio was significantly 
elevated at Day 21 compared to Day 0 in both groups (P<0.05), with a greater increase observed in the Sor/OXA 
group (P<0.05). Furthermore, the overall survival (OS) and progression-free survival (PFS) in the nab-PTX/OXA group 
were significantly longer than those in the Sor/OXA group (P<0.05). In the nab-PTX/OXA group, the incidence of 
abdominal pain and diarrhea, grade III-IV leukopenia, thrombocytopenia, and liver and kidney dysfunction was sig-
nificantly lower than that in the Sor/OXA group (P<0.05). In short, PTX combined with OXA demonstrated favorable 
efficacy in treating advanced PLC. This regimen not only improved SQ and QoL but also prolonged survival.
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Introduction

Primary liver cancer (PLC) is a relatively com-
mon malignant tumor, with an unclear patho-
genesis. It is associated with risk factors such 
as viral hepatitis, liver cirrhosis, and chemical 
carcinogens [1, 2]. Due to the subtle nature of 
clinical symptoms, most patients are diag-
nosed at advanced stages [3]. For patients with 
advanced liver cancer (LC), only palliative treat-
ment options are available, and the prognosis 
is generally poor [4]. 

Paclitaxel (PTX) is a broad-spectrum antitumor 
agent with proven therapeutic effects against 
various malignant tumors. However, its poor 
solubility in water results in significant side 
effects and limited clinical application [5].

Albumin-bound PTX (nab-PTX) effectively re- 
duces the cytotoxicity associated with conven-
tional PTX while enhancing drug concentration 
within tumors, thus exhibiting superior antitu-
mor activity [6]. Klein-Brill et al. demonstrated 
that nab-PTX plus gemcitabine greatly pro-
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performance status ≤3 [13]; 5) Expected sur-
vival of ≥3 months; 6) Normal blood counts, 
coagulation, liver, and kidney functions, with no 
contraindications to chemotherapy. 

Exclusion criteria: 1) Comorbidities such as car-
diovascular, cerebrovascular, bone marrow dys-
function, or endocrine diseases; 2) Allergy to 
the study drugs; 3) Previous liver surgery; 4) 
Psychiatric disorders, cognitive impairments, or 
poor compliance; 5) Inability to assess treat-
ment efficacy; 6) Changes in chemotherapy 
regimen during the study; 7) Incomplete medi-
cal records. 

This study was approved by the Ethics Com- 
mittee of The Affiliated Huai’an No. 1 People’s 
Hospital of Nanjing Medical University. The 
research process is shown in Figure 1.

Intervention methods

According to the treatment protocol, 126 
patients with advanced PLC were categorized 
into two groups: the albumin-bound PTX com-
bined with OXA group (nab-PTX/OXA), consist-
ing of 66 patients, and the sorafenib (Sor) com-
bined with OXA group (Sor/OXA), consisting of 
60 patients.

Patients in the nab-PTX/OXA group received 
albumin-bound PTX (Shijiazhuang Pharmaceu- 
tical Group, China) at a dose of 120 mg/m2 via 
intravenous infusion on days 1 and 8, in addi-
tion to OXA (Jiangsu Hengrui Medicine Co., 
China) at 85 mg/m2 administered over 2 hours 
on days 7 and 21. In contrast, patients in the 
Sor/OXA group received Sor (Bayer AG, Ger- 
many) at 400 mg per dose, twice daily from 
days 1 to 21, along with OXA at 85 mg/m2, 
administered over 2 hours on days 7 and 21.

Both groups underwent treatment cycles of 21 
days, with routine monitoring of blood counts, 
coagulation function, and liver and kidney func-
tions required for each cycle.

Data collection and outcome measurement

Primary indicators

Efficacy assessment: Treatment efficacy was 
evaluated regarding RECIST 1.1 criteria. Com- 
plete response (CR): Disappearance of all tar-
get lesions and no appearance of new lesions, 
maintained for at least four weeks; Partial 

longed the median survival of cancer patients 
[7]. Nakashima et al. reported that nab-PTX, as 
a second-line treatment after immune check-
point inhibitor failure, improved disease control 
rate and prolonged the median progression-
free survival [8]. Mu et al. found that, relative  
to conventional chemotherapy, nab-PTX plus 
Programmed Death 1 (PD-1)/Programmed De- 
ath Ligand 1 (PD-L1) inhibitors markedly im- 
proved survival rates in patients with refractory 
recurrent small cell lung cancer [9]. While nab-
PTX exhibits antitumor activity against various 
cancers, its efficacy in LC remains to be estab-
lished. Oxaliplatin (OXA), a platinum-based che-
motherapeutic agent, was initially utilized to 
treat colorectal cancer and has recently been 
explored for advanced PLC therapy [10]. In PLC 
patients, OXA is typically combined with other 
drugs to enhance efficacy and minimize side 
effects. For instance, the Folinic Acid, Fluo- 
rouracil, and Oxaliplatin (FOLFOX) regimen has 
shown efficacy in advanced hepatocellular car-
cinoma (HCC), significantly inhibiting tumor 
growth and improving patient quality of life 
(QoL). The potential of nab-PTX combined with 
OXA as a first-line treatment for advanced PLC, 
to enhance clinical efficacy and safety, remains 
to be further investigated.

This study compared the treatment efficacy 
and safety of nab-PTX + OXA regimen versus 
sorafenib (Sor) + OXA regimen as first-line ther-
apies for advanced PLC, aiming to provide new 
therapeutic options to improve clinical efficacy 
and extend survival in patients with advanced 
PLC.

Methods

Case selection

This retrospective study involved a total of 126 
patients with advanced PLC who received first-
line treatment at The Affiliated Huai’an No. 1 
People’s Hospital of Nanjing Medical University 
from June 2021 to June 2022 were recruited. 

Inclusion criteria: 1) Diagnosis of advanced PLC 
based on the Barcelona Clinic Liver Cancer 
(BCLC) staging system [11], confirmed by clini-
cal and pathological examination; 2) No prior 
chemotherapy or radiotherapy; 3) At least one 
measurable lesion as per the Response Eva- 
luation Criteria in Solid Tumors (RECIST) 1.1 
[12]; 4) Eastern Cooperative Oncology Group 
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response (PR): A reduction in the maximum 
diameter of target lesions by ≥30% from base-
line, maintained for at least 4 weeks; Stable 
disease (SD): A reduction in the maximum 
diameter of target lesions by <30% from base-
line; Progressive disease (PD): An increase in 
the maximum diameter of target lesions from 
baseline or the appearance of new lesions. 

Objective response rate (ORR) = (CR + PR)/total 
number of patients × 100%. 

Disease control rate (DCR) = (CR + PR + SD)/
total number of patients × 100%.

Serum tumor markers: Peripheral blood (5 mL) 
was collected from the patients’ elbow veins 
before and after chemotherapy. Serum levels 
of alpha-fetoprotein (AFP), carcinoembryonic 
antigen (CEA), carbohydrate antigen-199 (CA-
199), tissue polypeptide antigen (TPA), and  
vascular endothelial growth factor (VEGF) were 
measured using enzyme-linked immunosor-
bent assay (ELISA). All reagent kits were pro-
vided by Shanghai Sangon Bioengineering Co., 
Ltd., and the experimental procedures were 
performed in strict accordance with the kit 
instructions.

T lymphocyte subpopulation: Peripheral blood 
(5 mL) was collected from the patients’ elbow 
veins before and after chemotherapy. Serum 
levels of T lymphocyte subpopulations Cluster 

of Differentiation 3-positive (CD3+), CD4+,  
and CD8+ cells were measured using ELISA, 
and the CD4+/CD8+ ratio was calculated. All 
reagents were provided by Shanghai Sangon 
Bioengineering Co., Ltd., and experimental pro-
cedures were conducted strictly according to 
the kit instructions.

Secondary indicators

Sleep quality (SQ): Patient SQ was assessed 
using Pittsburgh SQ Index (PSQI) [14], compris-
ing 18 items covering aspects such as sleep 
quality, sleep duration, sleep efficiency, use of 
sleep medication, sleep disturbances, and day-
time dysfunction. Total PSQI score ranges from 
0 to 21, with higher scores implying poorer 
sleep quality.

Quality of life (QoL): Patient QoL was assessed 
using Medical Outcomes Study 36-Item Short 
Form Health Survey (SF-36) [15]. The scale 
includes dimensions of physical functioning, 
emotional functioning, role functioning, and 
general health perceptions. The total score 
ranges from 0 to 100, with higher scores imply-
ing better QoL.

Follow-up: After the completion of treatment, 
all study participants were followed up for 2 
years. Follow-up methods included telephone, 
WeChat, QQ, or outpatient clinic visits, up to 

Figure 1. Research scheme. Nab-PTX: albumin-bound paclitaxel; OXA: Oxaliplatin.
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Table 1. Patient baseline data (n)

Data nab-PTX/
OXA group

Sor/OXA 
group χ2 P

n 66 60
    Age (years old) 0.257 0.612
        ≤60 48 46
        >60 18 14
    Sex 0.014 0.905
        Male 50 46
        Female 16 14
    History of hepatitis 0.916 0.338
        Yes 48 48
        No 18 12
    History of liver cirrhosis 0.019 0.892
        Yes 36 32
        No 30 28
    Tumor diameter (cm) 0.099 0.753
        ≤5 26 22
        >5 40 38
    Child-Pugh grade 0.916 0.338
        A 48 48
        B 18 12
    ECOG score 0.745 0.689
        0 32 28
        1 20 22
        2 14 10
    Clinical stages 0.085 0.771
        III 10 8
        IV 56 52
Note: nab-PTX: albumin-bound paclitaxel; OXA: Oxaliplatin; Sor: sorafenib; ECOG: 
Eastern Cooperative Oncology Group.

June 2024 or until patient death. Overall sur-
vival (OS) and progression-free survival (PFS) 
were monitored for all participants. OS is the 
time from the start of treatment to either the 
patient’s death from any cause or the last fol-
low-up. PFS is the time from treatment initia-
tion to the patient’s death specifically due to 
tumor progression.

Adverse reactions (ARs): ARs during treatment 
were graded according to the National Cancer 
Institute Common Toxicity Criteria (NCI CTC) 
version 3.0 [16]. The grades are as follows: 0 
(none), I (mild), II (moderate), III (severe), or IV 
(life-threatening).

Statistical methods

Statistical analysis was performed using the 
Statistical Package for the Social Sciences 

Table 2 presents the clinical efficacy compari-
son between the nab-PTX/OXA group and the 
Sor/OXA group. In the nab-PTX/OXA group, the 
CR rate was 6.06% (4/66), the PR rate was 
48.48% (32/66), the SD rate was 33.33% 
(22/66), and the PD rate was 12.12% (8/66), 
achieving an ORR of 54.55% (36/66) and a 
DCR of 87.88% (58/66). In the Sor/OXA group, 
the CR rate was 0.00% (0/60), the PR rate was 
33.33% (20/60), the SD rate was 43.33% 
(26/60), and the PD rate was 23.33% (14/60), 
yielding an ORR of 33.33% (20/60) and a DCR 
of 76.67% (46/60). The ORR in the nab-PTX/
OXA group were significantly higher than those 
in the Sor/OXA group (both P<0.05). 

Comparison of serum tumor marker levels 
between the two groups

The differences in serum levels of tumor mark-
ers (AFP, CEA, CA-199, TPA, and VEGF) between 

(SPSS) 23.0. Categorical data 
were denoted as n (%) and 
were compared using the χ2 
test. Quantitative data with 
normal distribution were pre-
sented as (

_
x±s) and compar- 

ed using the t-test. OS or PFS 
was evaluated using Kaplan-
Meier survival curves, and 
inter-group comparisons were 
conducted using Log-Rank te- 
st. P<0.05 was considered sta-
tistically significant.

Results

Comparison of baseline data 
between the two groups

The baseline characteristics 
between nab-PTX/OXA group 
and Sor/OXA group were com-
pared (Table 1). Neglectable 
differences existed in age,  
gender, history of hepatitis, 
history of liver cirrhosis, aver-
age tumor diameter, Child-
Pugh classification, Eastern 
Cooperative Oncology Group 
(ECOG) performance status 
score, or clinical staging be- 
tween groups (P>0.05).

Comparison of clinical efficacy 
between the two groups
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cantly reduced in both groups (P<0.05), with a 
greater reduction observed in the nab-PTX/
OXA group (P<0.05). Conversely, the SF-36 
scores at Day 21 were significantly increased in 
both groups (P<0.05), with a greater improve-
ment seen in the nab-PTX/OXA group (P<0.05). 

Comparison of prognosis between the two 
groups

The differences in OS and PFS between the 
nab-PTX/OXA and Sor/OXA groups were com-
pared (Figure 6). Nab-PTX/OXA group had a 
mean OS of 19.51 ± 2.04 months and a mean 
PFS of 12.08 ± 1.15 months. In contrast, Sor/
OXA group had a mean OS of 14.20 ± 2.32 
months and a mean PFS of 9.32 ± 0.84  
months. Compared to the Sor/OXA group, pa- 
tients in the nab-PTX/OXA group had signifi-
cantly longer OS and PFS (both P<0.05). 

Comparison of Ars between the two groups

The differences in the grading of ARs between 
the nab-PTX/OXA and Sor/OXA groups were 
compared (Table 3). The ARs in both groups 
included nausea and vomiting, abdominal pain 
and diarrhea, leukopenia, thrombocytopenia, 
liver and kidney dysfunction, and peripheral 
neuropathy. No significant differences were 
observed between the two groups in terms of 
nausea and vomiting and peripheral neuropa-
thy (P>0.05). However, compared to the nab-
PTX/OXA group, the Sor/OXA group showed a 
significantly higher proportion of abdominal 
pain and diarrhea, grade III-IV leukopenia, 
thrombocytopenia, and liver and kidney dys-
function (P<0.05).

Discussion

Primary liver cancer (PLC) is a common malig-
nancy in clinical practice. PTX, an antitumor 
drug extracted from the bark of the Pacific yew 
tree, is renowned for its ability to inhibit tu- 
mor cell proliferation and metastasis [17, 18]. 
However, PTX is associated with a range of 
adverse effects, including allergic reactions, 
gastrointestinal discomfort, bone marrow sup-
pression, and neurotoxicity [19, 20]. OXA, a 
platinum-based chemotherapy drug, has em- 
erged as a treatment for advanced PLC. Unlike 
traditional fluoropyrimidine agents, OXA exerts 
its antitumor effects by inducing DNA cross-
links, thereby interfering with DNA replication 

Table 2. Clinical efficacy analysis (n (%))

Data nab-PTX/
OXA group

Sor/OXA 
group χ2 P

n 66 60
CR 4 (6.06) 0 (0.00) 3.756 0.053
PR 32 (48.48) 20 (33.33) 2.977 0.084
SD 22 (33.33) 26 (43.33) 1.333 0.248
PD 8 (12.12) 14 (23.33) 2.741 0.098
ORR 36 (54.55) 20 (33.33) 5.727 0.017
DCR 58 (87.88) 46 (76.67) 1.557 0.212
Note: nab-PTX: albumin-bound paclitaxel; OXA: Oxalipla-
tin; Sor: sorafenib; CR: Complete response; PR: Partial 
response; SD: Stable disease; PD: Progressive disease; 
ORR: Objective response rate; DCR: Disease control rate.

the nab-PTX/OXA and Sor/OXA groups, before 
and after treatment, are shown in Figure 2. 
Compared to baseline (Day 0), the levels of AFP, 
CEA, CA-199, TPA, and VEGF were significantly 
reduced at Day 21 in both groups (P<0.05), 
with a greater reduction observed in the nab-
PTX/OXA group (P<0.05). 

Comparison of serum T lymphocyte subsets 
levels between the two groups

The changes in T lymphocyte subpopulations 
(CD3+, CD4+, CD8+) and the CD4+/CD8+ ratio 
between the nab-PTX/OXA and Sor/OXA treat-
ment groups before and after treatment are 
illustrated in Figures 3 and 4. Compared to  
Day 0, the levels of CD3+ and CD4+ T lympho-
cytes were significantly increased at Day 21 in 
both groups (P<0.05), with greater increases 
observed in the nab-PTX/OXA group (P<0.05). 
Conversely, the levels of CD8+ T lymphocytes 
were significantly decreased at Day 21 com-
pared to Day 0 in both groups (P<0.05), with a 
more pronounced decrease in the nab-PTX/
OXA group (P<0.05). Additionally, the CD4+/
CD8+ ratio was significantly elevated at Day 21 
compared to Day 0 in both groups (P<0.05), 
with a greater increase observed in the Sor/
OXA group (P<0.05). 

Comparison of SQ and QoL between the two 
groups

The differences in SQ, as measured by the 
PSQI, and QoL, as assessed by the SF-36  
scale, between the nab-PTX/OXA and Sor/OXA 
groups were compared (Figure 5). Compared to 
Day 0, the PSQI scores at Day 21 were signifi-
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Figure 2. Comparison of serum tumor marker levels between two groups of patients before and after treatment. A: 
AFP levels; B: CEA levels; C: CA-199 levels; D: TPA levels; E: VEGF levels. AFP: alpha-fetoprotein; CEA: carcinoembry-
onic antigen; CA-199: carbohydrate antigen 199; TPA: tissue polypeptide antigen; VEGF: vascular endothelial growth 
factor; nab-PTX: albumin-bound paclitaxel; OXA: Oxaliplatin; Sor: sorafenib. Compared with the same group at day 0, 
*P<0.05; Compared with nab-PTX/OXA group, #P<0.05.

Figure 3. Comparison of serum T lymphocyte subset levels between two 
groups of patients before and after treatment. A: CD3+ levels; B: CD4+ 

levels; C: CD8+ level; D: CD4+/
CD8+ ratio. nab-PTX: albumin-
bound paclitaxel; OXA: Oxalipla-
tin; Sor: sorafenib; CD3+: Cluster 
of Differentiation 3-positive cells; 
CD4+: Cluster of Differentiation 
4-positive cells; CD8+: Cluster  
of Differentiation 8-positive cells; 
compared with the same group at 
day 0, *P<0.05; compared with 
nab-PTX/OXA group, #P<0.05.

and transcription [21, 22]. In 
patients with advanced PLC, 
OXA is commonly used in com-
bination with other drugs to 
enhance efficacy and minimize 
side effects.

This study compared the effi-
cacy of nab-PTX combined 
with OXA versus Sor combined 
with OXA in the treatment of 
advanced PLC, highlighting sig-
nificant advantages of the nab-
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Figure 4. Flow cytometry analysis of serum T lymphocyte subsets in patients after treatment. nab-PTX: albumin-
bound paclitaxel; OXA: Oxaliplatin; Sor: sorafenib; CD3+: Cluster of Differentiation 3-positive cells; CD4+: Cluster of 
Differentiation 4-positive cells; CD8+: Cluster of Differentiation 8-positive cells.

Figure 5. Comparison of SQ and QoL scores between two groups of pa-
tients before and after treatment. A: The PSQI score for SQ; B: The SF-36 
score for overall QoL. SQ: sleep quality; QoL: quality of life; PSQI: Pittsburgh 
Sleep Quality Index; SF-36: Quality of Life; nab-PTX: albumin-bound pacli-
taxel; OXA: Oxaliplatin; Sor: sorafenib; *P<0.05 vs. the same group at day 0; 
#P<0.05 vs. nab-PTX/OXA group.

PTX/OXA regimen across multiple key indica-
tors. The results showed that the nab-PTX/OXA 
group had significantly higher ORR compared  
to the Sor/OXA group, indicating that the nab-
PTX/OXA regimen not only more effectively 
inhibited tumor growth but also better con-

trolled disease progression, 
leading to improved clinical 
outcomes [23, 24]. In terms of 
QoL, the nab-PTX/OXA group 
demonstrated superior sleep 
quality (PSQI score) and over- 
all QoL (SF-36 score) compar- 
ed to the Sor/OXA group, sug-
gesting that this regimen not 
only combats the tumor more 
effectively but also significant- 
ly improves patients’ quality of 
life, alleviating both psychologi-
cal and physical burdens [25]. 
Immune function changes fur-
ther emphasized the unique 
advantages of the nab-PTX/
OXA regimen. At 21 days post-
treatment, CD3+ and CD4+ T 

cell counts increased from baseline in both 
groups, but the nab-PTX/OXA group exhibited  
a greater increase, suggesting more effective 
immune system activation and enhanced anti-
tumor immune responses [26]. Conversely, the 
CD8+ T cell count decreased in both groups, 
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Table 3. Adverse reactions of patients (n (%))
Data nab-PTX/OXA group Sor/OXA group χ2 P
n 66 60
    Nausea and vomiting grade 1.678 0.195
        0 34 (51.52) 24 (40.00)
        I-II 32 (48.48) 36 (60.00)
        III-IV 0 (0.00) 0 (0.00)
    Abdominal pain and diarrhea grade 13.508 0.001
        0 38 (57.58) 16 (26.67)
        I-II 28 (42.42) 42 (70.00)
        III-IV 0 (0.00) 2 (3.33)
    Leukocytopenia grade 7.595 0.022
        0 20 (30.30) 8 (13.33)
        I-II 38 (57.58) 36 (60.00)
        III-IV 8 (12.12) 16 (26.67)
    Thrombocytopenia grade
        0 62 (93.94) 36 (60.00) 21.327 0.001
        I-II 4 (6.06) 20 (33.33)
        III-IV 0 (0.00) 4 (6.67)
    Liver and kidney function damage grade 4.044 0.044
        0 36 (54.55) 22 (36.67)
        I-II 30 (45.45) 38 (63.33)
        III-IV 0 (0.00) 0 (0.00)
    Peripheral neuropathy grade 4.887 0.087
        0 36 (54.55) 24 (40.00)
        I-II 22 (33.33) 20 (33.33)
        III-IV 8 (12.12) 16 (26.67)
Note: nab-PTX: albumin-bound paclitaxel; OXA: Oxaliplatin; Sor: sorafenib.

Figure 6. Comparison of Kaplan-Meier survival curves between two groups of patients. A: OS; B: PFS. OS: Overall 
survival; PFS: Progression-free survival; nab-PTX: albumin-bound paclitaxel; OXA: Oxaliplatin; Sor: sorafenib.

with a more pronounced reduction in the nab-
PTX/OXA group, possibly enhancing anti-tumor 
immunity by reducing immunosuppressive cells 

[27]. These findings align with previous studies 
showing that immune checkpoint inhibitors like 
PD-1/PD-L1 antibodies can improve T cell func-
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tion and anti-tumor immunity [28]. While the 
CD4+/CD8+ ratio increased in both groups, the 
increase was more pronounced in the Sor/OXA 
group, suggesting that different treatment regi-
mens may have distinct effects on the immune 
system, warranting further investigation into 
the underlying mechanisms. This study also 
demonstrated that the OS and PFS in the nab-
PTX/OXA group were significantly longer than 
those in the Sor/OXA group, demonstrating the 
potential of the nab-PTX/OXA to extend patient 
survival and delay disease progression. In con-
clusion, nab-PTX combined with OXA shows 
comprehensive advantages over Sor combined 
with OXA in the treatment of advanced PLC. It 
not only improves treatment efficacy and safety 
but also significantly enhances patients’ QoL 
and survival prognosis. These findings provide 
new insights into personalized treatment strat-
egies for advanced PLC patients in future clini-
cal practice. 

In the nab-PTX/OXA group, the incidence of 
abdominal pain and diarrhea, grade III-IV leuko-
penia, thrombocytopenia, and liver and kidney 
dysfunction was significantly lower than that in 
the Sor/OXA group. These findings suggest that 
the nab-PTX/OXA regimen has a distinct advan-
tage in mitigating chemotherapy-related hema-
tologic toxicity and neurotoxicity. Specifically, 
nab-PTX, using human serum albumin as a car-
rier, not only enhances the solubility and bio-
availability of the drug but also improves its 
selective delivery to tumor tissues, reducing 
accumulation in normal tissues and thereby 
lowering severe side effects [29]. This targeted 
drug delivery mechanism allows nab-PTX to 
maintain high anti-tumor efficacy while minimiz-
ing damage to bone marrow hematopoietic 
function and the peripheral nervous system. In 
contrast, Sor, as a multi-target tyrosine kinase 
inhibitor, while effective in inhibiting tumor an- 
giogenesis, is associated with a higher risk of 
hematologic toxicity due to its broad pharma- 
cologic effects, including leukopenia and 
thrombocytopenia. Clinically, these toxicities 
manifest as increased infection risk and bleed-
ing tendencies [30, 31]. Furthermore, the use 
of Sor is often associated with skin toxicities 
such as hand-foot syndrome, which further 
impairs patients’ QoL [32]. In comparison, the 
nab-PTX/OXA regimen optimizes drug delivery, 
significantly reducing the incidence of these 
severe adverse events, which is critical for 

improving patient tolerance and compliance 
[33]. Studies have shown that nab-PTX, when 
used in the treatment of breast cancer, is asso-
ciated with lower hematologic and neurotoxici-
ties [34]. Other studies have shown that nab-
PTX can reduce severe side effects induced by 
chemotherapy, particularly neurotoxicity [35]. 
These consistent findings support the notion 
that nab-PTX is a safer and more effective  
chemotherapy option. While the nab-PTX/OXA 
regimen demonstrated favorable safety pro-
files in this study, close monitoring of hemato-
logic parameters and neurological status 
remains essential in clinical practice for the 
early detection and management of any poten-
tial adverse effects. Furthermore, future re- 
search should explore the optimal dosing regi-
mens and cycles to achieve the best balance 
between efficacy and safety, as well as assess 
the long-term safety of this treatment. 

Conclusion

The combination of nab-PTX and OXA as first-
line treatment for advanced PLC significantly 
improves clinical outcomes, with manageable 
adverse effects. This regimen also enhances 
patients’ sleep quality and overall quality of life 
while prolonging survival. However, this study 
has limitations, such as a small sample  
size. Future multi-center, large-scale random-
ized controlled trials are required to further 
evaluate the efficacy and safety of this treat-
ment regimen. Overall, these findings provide 
valuable insights for selecting first-line treat-
ment options for advanced PLC.

Disclosure of conflict of interest

None.

Address correspondence to: Hai Guo, Department 
of Traditional Chinese Medicine, The Affiliated 
Huai’an No. 1 People’s Hospital of Nanjing Medical 
University, No. 1, Huanghe West Road, Huai’an 
223300, Jiangsu, China. Tel: +86-0517-80872262; 
E-mail: guohaidoc@126.com

References

[1] Yin L, Chen L, Qi Z, Li J, Wang X, Ma K and Liu 
X. Gene expression-based immune infiltration 
analyses of liver cancer and their associations 
with survival outcomes. Cancer Genet 2021; 
254-255: 75-81.

mailto:guohaidoc@126.com


Liver cancer treatment with albumin-bound paclitaxel

1131 Am J Cancer Res 2025;15(3):1122-1132

[2] Rumgay H, Arnold M, Ferlay J, Lesi O, Cabasag 
CJ, Vignat J, Laversanne M, McGlynn KA and 
Soerjomataram I. Global burden of primary liv-
er cancer in 2020 and predictions to 2040. J 
Hepatol 2022; 77: 1598-1606.

[3] Maki H and Hasegawa K. Advances in the sur-
gical treatment of liver cancer. Biosci Trends 
2022; 16: 178-188.

[4] Sharma D, Thaper D, Kamal R and Yadav HP. 
Role of palliative SBRT in barcelona clinic liver 
cancer-stage C hepatocellular carcinoma pa-
tients. Strahlenther Onkol 2023; 199: 838-
846.

[5] Liu H. Effect of traditional medicine on clinical 
cancer. Biomedical Journal of Scientific & 
Technical Research 2020; 30: 23548-23551.

[6] Yamaguchi J, Yokoyama Y, Fujii T, Yamada S, 
Takami H, Kawashima H, Ohno E, Ishikawa T, 
Maeda O, Ogawa H, Kodera Y, Nagino M and 
Ebata T. Results of a phase II study on the use 
of neoadjuvant chemotherapy (FOLFIRINOX or 
GEM/nab-PTX) for borderline-resectable pan-
creatic cancer (NUPAT-01). Ann Surg 2022; 
275: 1043-1049.

[7] Klein-Brill A, Amar-Farkash S, Lawrence G, 
Collisson EA and Aran D. Comparison of FOL-
FIRINOX vs Gemcitabine Plus Nab-Paclitaxel as 
first-line chemotherapy for metastatic pancre-
atic ductal adenocarcinoma. JAMA Netw Open 
2022; 5: e2216199.

[8] Nakashima K, Umeda Y, Demura Y, Sonoda T, 
Tada T, Yamaguchi M, Anzai M, Kadowaki M, Oi 
M, Honjo C, Mitsui M, Waseda Y and Ishizuka T. 
Efficacy of nanoparticle albumin-bound pacli-
taxel (nab-PTX) monotherapy can be improved 
after treatment with immune checkpoint in-
hibitor in patients with non-small cell lung can-
cer: long-term follow-up and updated analysis 
of two previous prospective clinical studies. 
Oncology 2024; 102: 593-603.

[9] Mu F, Fan B, Li H, Qin W, Wang C, Zou B and 
Wang L. Impact of nab-paclitaxel plus PD-1/
PD-L1 inhibitor on chemorefractory relapsed 
small-cell lung cancer. Future Oncol 2023; 19: 
1367-1378.

[10] Zhang Y, Qin S, Chao J, Luo Y, Sun Y and Duan 
J. The in-vitro antitumor effects of AST-3424 
monotherapy and combination therapy with 
oxaliplatin or 5-Fluorouracil in primary liver 
cancer. Front Oncol 2022; 12: 885139. 

[11] Karagiannakis DS. Systemic treatment in inter-
mediate stage (Barcelona Clinic Liver Cancer-
B) hepatocellular carcinoma. Cancers (Basel) 
2023; 16: 51.

[12] Gouda MA, Janku F, Wahida A, Buschhorn L, 
Schneeweiss A, Abdel Karim N, De Miguel Per-
ez D, Del Re M, Russo A, Curigliano G, Rolfo C 
and Subbiah V. Liquid Biopsy Response Evalu-

ation Criteria in Solid Tumors (LB-RECIST). Ann 
Oncol 2024; 35: 267-275.

[13] Saad F, Clarke NW, Oya M, Shore N, Procopio 
G, Guedes JD, Arslan C, Mehra N, Parnis F, 
Brown E, Schlürmann F, Joung JY, Sugimoto M, 
Sartor O, Liu YZ, Poehlein C, Barker L, Del Ro-
sario PM and Armstrong AJ. Olaparib plus abi-
raterone versus placebo plus abiraterone in 
metastatic castration-resistant prostate can-
cer (PROpel): final prespecified overall survival 
results of a randomised, double-blind, phase 3 
trial. Lancet Oncol 2023; 24: 1094-1108. 

[14] Zitser J, Allen IE, Falgàs N, Le MM, Neylan TC, 
Kramer JH and Walsh CM. Pittsburgh Sleep 
Quality Index (PSQI) responses are modulated 
by total sleep time and wake after sleep onset 
in healthy older adults. PLoS One 2022; 17: 
e0270095.

[15] Di Berardino F, Nocini R, Ariotti B, Apa E, Gher-
pelli C and Monzani D. Validity of the Italian 
adaptation of the Hearing Handicap Inventory 
for the Elderly (HHIE-It). Acta Otorhinolaryngol 
Ital 2023; 43: 74-81.

[16] Peng X, Li Z, Pei Y, Zheng S, Liu J, Wang J, Li R 
and Xu X. Streptococcus salivarius K12 allevi-
ates oral mucositis in patients undergoing ra-
diotherapy for malignant head and neck tu-
mors: a randomized controlled trial. J Clin 
Oncol 2024; 42: 1426-1435.

[17] Barrera-Cortés RI, Rodriguez-Torres EE, Váz- 
quez-Mendoza E, Ruvalcaba-Ledezma JC, So-
ria-Jasso LE, Ortiz MI and Fernández-Martínez 
E. Liver cancer in Hidalgo State, Mexico: analy-
sis of the status, risk factors and regional pub-
lic health policy requirements: a cross-section-
al correlational study. Sao Paulo Med 2022; 
140: 574-582.

[18] Hengrui L. An example of toxic medicine used 
in Traditional Chinese Medicine for cancer 
treatment. J Tradit Chin Med 2023; 43: 209-
210. 

[19] Singal AG, Sanduzzi-Zamparelli M, Nahon P, 
Ronot M, Hoshida Y, Rich N, Reig M, Vilgrain V, 
Marrero J, Llovet JM, Parikh ND and Villanueva 
A. International Liver Cancer Association (ILCA) 
white paper on hepatocellular carcinoma risk 
stratification and surveillance. J Hepatol 2023; 
79: 226-239.

[20] He L, Peng X, Chen N, Wei Z, Wang J, Liu Y and 
Xiao J. Automated treatment planning for liver 
cancer stereotactic body radiotherapy. Clin 
Transl Oncol 2023; 25: 3230-3240.

[21] Kastenberg ZJ, Baertschiger RM, Cuenca AG, 
Galvan NTN, Lemoine CP, Roach JP, Walther 
AE, Dunn SP, Goss JA, Healey PJ, Karpelowsky 
J, Kim ES, Langham MR, Meyers RL, Superina 
RA, Tiao GM, Weldon CB, Bondoc AJ, Riehle KJ 
and Vasudevan SA. Critical elements of pediat-



Liver cancer treatment with albumin-bound paclitaxel

1132 Am J Cancer Res 2025;15(3):1122-1132

ric liver cancer surgery. Semin Pediatr Surg 
2023; 32: 151340.

[22] Qin S, Li J, Pan Z, Wang C and Zhang BF. Tar-
geted paclitaxel prodrug nanoassemblies to 
improve therapeutic effects for liver cancer. 
Colloids Surf B Biointerfaces 2023; 226: 
113285.

[23] Guo C, Zhang W, Zhang Q, Su Y, Hou X, Chen Q, 
Guo H, Kong M and Chen D. Novel dual CAFs 
and tumour cell targeting pH and ROS dual 
sensitive micelles for targeting delivery of pa-
clitaxel to liver cancer. Artif Cells Nanomed Bio-
technol 2023; 51: 170-179.

[24] Zhu H, Zhou W, Wan Y, Lu J, Ge K and Jia  
C. Light-activatable multifunctional paclitaxel 
nanoprodrug for synergistic chemo-photody-
namic therapy in liver cancer. Biofactors 2022; 
48: 918-925.

[25] Matsui Y, Yamada T, Morimoto K, Katayama Y, 
Hiranuma O, Shiotsu S, Tamiya N, Takeda T, 
Morimoto Y, Iwasaku M, Tokuda S and Takaya-
ma K. Efficacy and safety of paclitaxel/nab-
paclitaxel chemotherapy for patients with re-
lapsed small cell lung cancer. Anticancer Res 
2022; 42: 4921-4928.

[26] Jiang J, Han F, Cai K, Shen Q, Yang C, Gao A, Yu 
J, Fan X, Hao Y, Wang Z, Liu W, Shi Y and Liu Q. 
Synthesis and biological evaluation of cholic 
acid-conjugated oxaliplatin as a new prodrug 
for liver cancer. J Inorg Biochem 2023; 243: 
112200. 

[27] Li QJ, He MK, Chen HW, Fang WQ, Zhou YM, Xu 
L, Wei W, Zhang YJ, Guo Y, Guo RP, Chen MS 
and Shi M. Hepatic arterial infusion of oxalipla-
tin, fluorouracil, and leucovorin versus transar-
terial chemoembolization for large hepatocel-
lular carcinoma: a randomized phase III trial. J 
Clin Oncol 2022; 40: 150-160.

[28] Lyu N, Wang X, Li JB, Lai JF, Chen QF, Li SL, 
Deng HJ, He M, Mu LW and Zhao M. Arterial 
chemotherapy of oxaliplatin plus Fluorouracil 
versus sorafenib in advanced hepatocellular 
carcinoma: a biomolecular exploratory, ran-
domized, phase III trial (FOHAIC-1). J Clin Oncol 
2022; 40: 468-480.

[29] Suárez J, Amat I, Vera R, Balén E, Gómez M 
and Lera JM. Pathologic response of primary 
rectal cancer to oxaliplatin-based chemothera-
py. Clin Colon Rectal Surg 2011; 24: 119-24.

[30] Chen P, Dong Z, Zhu W, Chen J, Zhou Y, Ye Q, 
Liao X, Tan Y, Li C, Wang Y, Pang H, Wen C, Ji-
ang Y, Li X, Li B, Aimaier A, Lin L, Sun J, Hou J, 
Tang L, Hou J and Li Y. Noncanonical regulation 
of HOIL-1 on cancer stemness and sorafenib 
resistance identifies pixantrone as a novel 
therapeutic agent for HCC. Hepatology 2024; 
80: 330-345.

[31] Nakachi K, Ikeda M, Konishi M, Nomura S, Ka-
tayama H, Kataoka T, Todaka A, Yanagimoto H, 
Morinaga S, Kobayashi S, Shimada K, Taka-
hashi Y, Nakagohri T, Gotoh K, Kamata K, Shi-
mizu Y, Ueno M, Ishii H, Okusaka T and Furuse 
J; Hepatobiliary and Pancreatic Oncology 
Group of the Japan Clinical Oncology Group 
(JCOG-HBPOG). Adjuvant S-1 compared with 
observation in resected biliary tract cancer 
(JCOG1202, ASCOT): a multicentre, open-la-
bel, randomised, controlled, phase 3 trial. Lan-
cet 2023; 401: 195-203.

[32] Ito Y, Kobuchi S, Kawakita A, Tosaka K, Matsu-
naga Y, Yoshioka S, Jonan S, Amagase K, 
Hashimoto K, Kanda M, Saito T and Nakanishi 
H. Mobilization of circulating tumor cells after 
short- and long-term FOLFIRINOX and GEM/
nab-PTX chemotherapy in Xenograft mouse 
models of human pancreatic cancer. Cancers 
(Basel) 2023; 15: 5482.

[33] Zong Y, Yuan J, Peng Z, Lu M, Wang X, Shen L 
and Zhou J. Nab-paclitaxel plus S-1 versus 
nab-paclitaxel plus gemcitabine as first-line 
chemotherapy in patients with advanced pan-
creatic ductal adenocarcinoma: a randomized 
study. J Cancer Res Clin Oncol 2021; 147: 
1529-1536.

[34] Li S, Meng C, Hao Q, Zhou R, Dai L, Guo Y, Zhao 
S, Zhou X, Lou C, Xu J, Xu P, Yang J, Ding Y, Lv 
Y, Han S, Li S, Li J, Kang H, Xiao Z, Tan M, Ma X 
and Wu H. “On/off”-switchable crosslinked 
PTX-nanoformulation with improved precise 
delivery for NSCLC brain metastases and re-
strained adverse reaction over nab-PTX. Bio-
materials 2024; 307: 122537.

[35] Oi H, Matsuda T, Kimura T, Morise M, Yamano 
Y, Yokoyama T, Kataoka K and Kondoh Y. 
Weekly nanoparticle albumin-bound paclitaxel 
and paclitaxel for relapsed small cell lung can-
cer: a retrospective observational study. Medi-
cine (Baltimore) 2022; 101: e28863.


