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Summary

Purpose: This study aimed to investigate the efficacy of 
albumin-bound paclitaxel (nab-paclitaxel) in the treatment 
of advanced refractory breast cancer (BC) and its effect on 
serum resistin. 

Methods: A retrospective study was performed based on the 
clinical records of 95 patients with advanced refractory BC 
admitted to Weihai Central Hospital from March 2012 to 
May 2015. Thirty-four patients were treated with traditional 
paclitaxel and enrolled in the control group, while the other 
61 patients were treated with nab-paclitaxel and enrolled in 
the study group. The efficacy, toxicity and side effects, qual-
ity of life, and serum resistin levels were compared between 
the two groups. 

Results: The total response rate (RR) of the study group was 

much higher than that of the control group (p<0.05). The 
leukopenia level of the study group during the treatment was 
significantly lower than that of the control group (p<0.05). 
The level of serum resistin in the study group after treatment 
was significantly lower than in the control group (p<0.05). 
The improvement rate of quality of life in the study group 
was significantly higher than in the control group (p<0.05).

Conclusion: The results indicated that nab-paclitaxel is 
very effective in treating advanced refractory BC and reduces 
the level of serum resistin. It can improve the quality of life 
of patients and is worthy of clinical promotion.
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Introduction

 Breast cancer (BC) is a malignant tumor that 
occurs in the epithelial tissues of the breast [1]. It 
has increasingly high morbidity and tends to oc-
cure the younger populations. One in every 8 wom-
en in the United States will suffer from BC during 
her life [2]. At present, various treatment meth-
ods are used according to the grade of severity of 
BC and the patient’s physical condition, including 
surgery, chemotherapy, radiotherapy, etc. [3]. Pacli-
taxel (PTX) is a commonly used chemotherapy drug 
which is effective for early BC but not for treating 
advanced BC, not to mention its easily occurring 
toxicity and side effects such as chest tightness, 

lower blood pressure, and bronchospasm. Because 
of its poor water solubility, it is usually combined 
with cosolvents such as anhydrous ethanol and 
polyoxyethylene castor oil. Such cosolvents may 
cause allergic reactions, aggravate neurotoxicity 
and other adverse reactions, and impact the efficacy 
of PTX by limiting the intensity and dosage of the 
drug [4,5]. Therefore, the search for effective drugs 
in treating advanced BC is of great significance.
 Albumin-bound paclitaxel (nab-paclitaxel) is a 
novel formulation of PTX with human albumin as a 
drug carrier and stabilizer [6]. The albumin in nab-
paclitaxel works as a natural carrier of hydrophobic 
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molecules in the human body. It contributes to the 
more massive and faster distribution of paclitaxel 
in tumor cells and has a higher affinity with tissue 
and a better prevention against angiogenesis. Al-
bumin, as a delivery carrier for hydrophobic drugs, 
is satisfying since it prevents nab-paclitaxel from 
adverse reactions such as allergy caused by the 
complex solubilizer required by traditional PTX 
[7]. No pretreatment is required before the appli-
cation of nab-paclitaxel. The intravenous injection 
of traditional PTX costs several hours, while the 
injection time of nab-paclitaxel is as short as 30 
min. Besides, nab-paclitaxel is suitable for a higher 
dosage, free of the dose limitation of traditional 
PTX [8]. Theoretically, nab-paclitaxel is superior to 
traditional PTX formulations, but its application in 
BC patients is still rare due to its high price and a 
short time to market. This study was designed to 
compare the efficacy and prognosis between tradi-
tional PTX and nab-paclitaxel in detail.
 Resistin, an adipocyte-derived cytokine, is 
frequently studied in cancers related to inflamma-
tion and obesity [9]. The study made by Han et al 
showed a close relationship between serum resistin 
and the occurrence and development of BC [10]. 
Yuan et al [11] revealed in their study that serum 
resistin level is positively correlated with tumor 
stage, tumor size and lymph node metastasis in 
BC patients, and that they can induce epithelial-
mesenchymal transition (EMT) and increase the 
specificity of stem cells by activating TLR4/STAT3 
signaling in BC, thereby promoting the develop-
ment of BC. A study [12] has shown that resistin is 
highly expressed in the serum of patients with BC, 
and it is associated with clinicopathologic factors 
such as TNM staging, tumor size, lymph node inva-
sion, histological grade, etc. They also pointed out 
that resistin may have potential value in diagnos-
ing BC. These studies suggest that serum resistin 
may be a biomarker for BC diagnosis.
 This study will compare the efficacy and prog-
nosis between nab-paclitaxel and traditional PTX 
and analyze the changes of serum resistin levels 
in BC patients after two different PTX treatments, 
providing more useful information for the clinical 
diagnosis and treatment of BC. 

Methods 

Inclusion and exclusion criteria

 Inclusion criteria: patients diagnosed with advanced 
refractory BC by pathology, cytology or imaging [13]; 
patients aged 20-70 years; patients with complete clini-
cal records; patients with ECOG scores ranging from 0 
to 2 points; patients with an expected survival time of 
more than 3 months; patients whose important organ 

functions were basically normal; patients with normal 
routine blood test results before chemotherapy; patients 
with no chemotherapy contraindications.
 Exclusion criteria: Contradictions to drugs used in 
this study; history of PTX; patients with hematopoietic 
dysfunction; patients with severe mental illness; patients 
with poor treatment compliance.

General information

 Ninety-five patients with advanced refractory BC 
admitted to Weihai Central Hospital from March 2012 
to May 2015 were the research subjects. Thirty-four pa-
tients were treated with traditional PTX and enrolled in 
the control group, while the other 61 patients were treat-
ed with nab-paclitaxel and enrolled in the study group. 
The patients in the control group were 22-64 years old 
(mean 41.25±3.45). The control group was comprised of 
3 cases of lobular carcinoma, 3 cases of medullary car-
cinoma, 2 cases of adenocarcinoma, and 26 cases of in-
vasive ductal carcinoma. According to the postoperative 
histopathological receptor expression [14], 26 patients 
were classified as endocrine therapy-sensitive Luminal 
type (ER and/or PR positive, HER-2 negative), 4 patients 
were epidermal growth factor receptor 2 positive and 4 
had triple-negative type (ER, PR, and HER-2 negative). 
According to the chemotherapy situation, 12 patients 
were during the first-line chemotherapy, 22 patients 
were during second-line chemotherapy or more ad-
vanced chemotherapy. Patients in the control group were 
22-64 years old (mean 41.25±3.67). The control group 
was comprised of 5 cases of lobular carcinoma, 8 cases 
of medullary carcinoma, 4 cases of adenocarcinoma, and 
44 cases of invasive ductal carcinoma. According to the 
postoperative histopathological receptor expression [14], 
43 patients were classified as endocrine therapy sensi-
tive Luminal type (ER and/or PR positive, HER-2 nega-
tive), 8 patients were epidermal growth factor receptor 
2 positive and 10 were with triple-negative type (ER, PR, 
and HER-2 negative). According to the chemotherapy 
situation, 19 patients were during the first-line chemo-
therapy, 42 patients were during second-line chemother-
apy or more advanced chemotherapy. All the research 
subjects and their families signed the informed consent 
form after having a knowledge of this study which was 
approved by the ethics committee of the hospital.

Treatment methods

 Patients in the study group were treated with only 
nab-paclitaxel (Baiaolaibo, China, item number: KFS279) 
at a dose of 260 mg/m2 through 30 min intravenous in-
fusion, once every 3 weeks. No anti-allergic treatment 
was used before the administration, but a 5-HT3 recep-
tor antagonist (Shanghai Yiji, China, article number: 
BN65497964) was administered to prevent gastrointes-
tinal adverse reactions caused by chemotherapy drugs.
 The control group was given traditional PTX injec-
tion (Aladdin, China, item number: P106869). To avoid 
serious allergy, preventive medication was given before 
treatment. Patients were required to take oral adminis-
tration of 10 ml of dexamethasone acetate (SELLECK, 
USA, item number: S312450mgc) 6 h and 12 h before the 
injection of PTX. Then, an intramuscular injection of 25 
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ml of promethazine (TargetMol, USA, Cat. No. 60-87-7) 
was administered 30 min before the injection of PTX. 
Last, an intravenous injection of 300 ml of cimetidine 
(LGC, UK, item number: MM0020.00) was given before 
the injection of PTX. After the preventive medication, 
PTX was intravenously injected at a dose of 175 mg/m2 
for more than 3 h, once every 3 weeks. The treatment 
for both groups lasted for 6 months.

Evaluation of efficacy

 Efficacy evaluation was in accordance with the 
World Health Organization’s evaluation criteria for 
clinical treatment efficacy of BC [15], which divides the 
efficacy into four levels: complete response (CR) which 
means complete disappearance of tumor lesions, partial 
response (PR) which means a reduction more than 50% 
in tumor lesion volume, stable disease (SD) which means 
a reduction less than 50% in tumor lesion volume, and 
progressive disease (PD) which means an increase more 

than 25% in tumor lesion volume or appearance of new 
lesion(s). Total response rate (RR) = (CR case number + 
PR case number) / total case number × 100. Adverse reac-
tions during the treatment period of the control group 
and the study group were followed and registered. The 
main adverse reactions included neutropenia, thrombo-
cytopenia, soreness in muscle and joint, numbness at the 
ends of the hands and feet, nausea and vomiting, fatigue, 
increased ALT/AST levels, etc.
 The quality of life of patients after treatment was 
assessed according to the Karnofsky (KPS) score [16]. 
After treatment, an increase of over 10 points in KPS 
score was considered as an improvement in quality of 
life, an increase or decrease of no more than 10 points 
in KPS score was considered as stability of quality of 
life, a decrease of more than 10 points in KPS score was 
considered as deterioration of quality of life. Improve-
ment rate of quality of life = improvement case number 
+ stability case number / total case number × 100.

Group Control group (n=34)
n (%)

Study group (n=61)
n (%)

χ2/F p

Age, years 0.085 0.771

< 42 14 (41.18) 27 (44.26)

≥ 42 20 (58.82) 34 (55.74)

Smoking 0.031 0.860

Yes 10 (29.41) 19 (31.15)

No 24 (0.59) 42 (68.85)

Exercise habits 0.061 0.804

Yes 22 (64.71) 41 (67.21)

No 12 (35.29) 20 (32.79)

Place of residence 1.814 0.178

Urban area 18 (52.94) 39 (63.93)

Rural area 16 (47.06) 22 (36.07)

Nationality 0.111 0.739

Han nationality 24 (70.59) 45 (73.77)

Minority nationality 10 (29.41) 16 (26.23)

Educational level 0.028 0.867

< high school 15 (44.12) 28 (45.90)

≥ high school 19 (55.88) 33 (54.10)

Weight, kg 0.011 0.915

< 50 13 (38.24) 24 (39.34)

≥ 50 21 (61.76) 37 (60.66)

Marital status 2.330 0.312

Married 27 (79.41) 45 (73.77)

Unmarried 7 (20.59) 12 (19.67)

Widowed 0 4 (6.56)

Dietary preference 0.272 0.602

Light diet 17 (50.00) 33 (54.10)

Spicy diet 18 (50.00) 28 (45.90)

Alcohol abuse 0.041 0.840

Yes 9 (26.47) 15 (24.59)

No 25 (73.53) 46 (75.41)

Table 1. Baseline data of the study group and control group
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Serum resistin detection

 Before and after treatment, fasting brachial vein 
blood was taken from the two groups of patients in the 
morning and placed in 5 ml sterile blood collection tube. 
The blood was kept stand at room temperature for 30 
min and then centrifuged at 4500 r/min for 10 min. The 
serum was separated and stored in a freezer at 80°C for 
later use. Afterwards, the serum was placed in a refrig-
erator at 2-8°C to begin the dissolution, and then got 
completely dissolved at room temperature.
 ELISA was used to detect the expression of resistin 
in the serum and was carried out in strict accordance 
with the instructions of the kit. 

Statistics

 Statistical analyses were performed by SPSS 21.0 
software (EASYBIO), and the graphics were drawn us-
ing GraphPad Prism 7. The count data of the two groups 
were expressed by [n(%)] and were compared between 
the two groups by the chi-square test. The serum resistin 
levels before and after the treatment were expressed as 
mean±standard deviation and were compared between 
groups by the independent t-test. Paired t-test was used for 
comparison before and after treatment within the group. 
One-way ANOVA followed by Tukey HSD was used for 
comparison of measurement data between the two groups. 
The difference was statistically significant if p<0.05.

Results

Baseline data of the study and control group

 There was no significant difference between 
the study group and the control group in baseline 

data including age, smoking history, exercise hab-
its, place of residence, nationality, education level, 
weight, marital status, dietary preference, and al-
cohol abuse (p>0.05) (Table 1).

Clinical efficacy in the control and the study group

 In the control group, the treatment outcome 
was CR in 2 patients (5.88%), PR in 5 (14.71%), SD 
in 15 (44.12%), PD in 12 (35.29%), and the RR of 
the control group was 20.59%. In the study group, 
the treatment outcome was CR in 12 patients 
(19.67%), PR in 24 (39.34%), SD in 15 (24.95%), 
PD in 10 (16.39%), and the RR of the study group 
was 59.02%. The RR of the study group was much 
higher compared with the study group, and the 
difference was statistically significant (p<0.05) 
(Table 2).

Toxicity and side effects in the control and the study 
group

 Toxicity and side effects were observed in 
both groups, but allergies were not. In the control 
group, 12 patients developed thrombocytopenia 
(35.29%), 26 leukopenia (76.47%), 14 soreness in 
muscles and joints (41.18%), 25 numbness at the 
ends of the hands and feet (73.53%), 16 nausea 
and vomiting (47.06%), 17 fatigue (50.00%) and 8 
increased ALT/AST levels (23.53%). In the study 
group, 20 patients developed thrombocytopenia 
(32.79%), 22 leukopenia (36.07%), 21 soreness 
in muscles and joints (39.34%), 42 numbness at 

Group Control group (n=34)
n (%)

Study group (n=61)
n (%)

χ2 p

CR 2 (5.88) 12 (19.67) - -

PR 5 (14.71) 24 (39.34) - -

SD 15 (44.12) 15 (24.59) - -

PD 12 (35.29) 10 (16.39) - -

RR 7 (20.59) 36 (59.02) 5.396 0.020

Table 2. Clinical efficacy of the control group and the study group 

Group Control group n=(34)
n (%)

Study group (n=61)
n (%)

χ2 p

Thrombocytopenia 12 (35.29) 20 (32.79) 0.030 0.862

Leukopenia 26 (76.47) 22 (36.07) 4.422 0.036

Soreness in muscle and joint 14 (41.18) 21 (34.42) 0.428 0.654

Numbness at the ends of the hands and feet 25 (73.53) 42 (68.85) 0.039 0.843

Nausea and vomiting 16 (47.06) 27 (44.26) 0.026 0.872

Fatigue 17 (50.00) 27 (44.26) 0.105 0.746

Increased ALT/AST levels 8 (23.53) 13 (21.31) 0.199 0.842

Table 3. Adverse reactions of the control group and the study group
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the ends of the hands and feet (68.85%), 27 nau-
sea and vomiting (44.26%), 27 fatigue (44.26%) 
and 13 increased ALT/AST levels (21.31%). No 
statistically significant differences were detected 
during the treatment between the two groups in 
the incidence rates of the main adverse reactions, 
including thrombocytopenia, soreness in muscles 
and joints, numbness at the ends of the hands and 
feet, nausea and vomiting, fatigue, increased ALT/
AST levels, etc. The leukopenia level in the study 
group was significantly lower than in the control 
group during treatment (p<0.05) (Table 3).

Serum resistin levels before and after treatment in the 
control and the study group

 No significant difference in serum resistin lev-
els was detected between the two groups before the 
treatment (p>0.05). After treatment, serum resistin 
levels in both groups were significantly lower than 
before the treatment (p<0.05). The serum resistin 
levels in the study group were significantly lower 
than in the control group after treatment (p<0.05) 
(Figure 1). 

Quality of life in the control and the study group

 Thirty days after discharge, in the control 
group 5 patients showed improvement in the 
quality of life (14.71%), 19 stability (55.88%), 10 
deterioration (29.41%), and the improvement rate 
of quality of life was 70.59%. In the study group, 
17 patients showed improvement in the quality of 
life (27.87%), 40 stability (65.57%), 4 deterioration 
(6.56%), and the improvement rate of quality of 
life was 93.44%. The improvement rate of quality 
of life of the study group was significantly higher 
than that of the control group (p<0.05) (Table 4). 

Discussion

 More than 1,1 million women worldwide get 
BC each year, and among them more than 400,000 
die of this disease and its complications [17]. At 
present, an increasing number of patients have 
drug resistance to PTX due to the widespread use 
of this drug in BC clinical treatment. 
 According to Gradishar et al [18] who conduct-
ed a randomized controlled phase III clinical trial 
of 454 patients with advanced BC in 2005, the ob-
jective response rates for the nab-paclitaxel group 
and the conventional PTX group were 37% and 
19%, respectively, and the tumor progression time 
in the nab-paclitaxel group was significantly pro-
longed from 16.9 weeks to 23 weeks. Based on the 
results of this study, nab-paclitaxel was approved 
for the treatment of recurrent or metastatic BC. 
One previous study pointed out that nab-paclitaxel 
has an advantage in treatment efficacy compared 
with traditional PTX [19]. Xie et al [20] analyzed the 
clinical efficacy of nab-paclitaxel and traditional 
PTX and found that the RR of the nab-paclitaxel 
group (53.57%) was significantly higher than the 
traditional PTX group (25.00%). In this study, the 
total effective rate of the study group was signifi-
cantly higher than the control group, which was 
consistent with the above results, indicating that 
nab-paclitaxel has better efficacy than traditional 
PTX in patients with advanced BC.
 The toxic and side effects of nab-paclitaxel in-
clude thrombocytopenia, fatigue, nausea and vom-

Figure 1. Changes and comparison of resistin level in se-
rum in patients. After treatment, the serum resistin levels 
of the two groups of patients were significantly decreased, 
and the level of the study group was lower than that of the 
control group. *compared with the control group, p<0.05; 
acompared with before treatment in the same group, p<0.05

Group n Improvement
n (%)

Stability
n (%)

Deterioration
n (%)

Improvement rate

Control group 34 5 (14.71) 19 (55.88) 10 (29.41) 70.59

Study group 61 17 (27.87) 40 (65.57) 4 (6.56) 93.44

x2 - - - - 9.075

p - - - - 0.003

Table 4. Quality of life of the control group and the study group
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iting, and soreness in muscles and joints. Xie et al 
[20] found in their study that the incidence rates 
of toxic and side effects such as thrombocytopenia, 
soreness in muscle and joint pain, numbness at 
the tips of the hands and feet, nausea and vomit-
ing, fatigue, and increased ALT/AST levels between 
patients treated with nab-paclitaxel and patients 
treated with traditional PTX were not significantly 
different. Liu et al [21] reported the same results 
except that the leukopenia level in the study group 
was significantly lower than in the control group 
during the treatment. The results of our study were 
consistent with the results of the study by Liu et 
al, suggesting that nab-PTX has better tolerance 
and lower toxic and side effects than conventional 
PTX, making the administration of pretreatment 
needless. No patients in the study group showed 
allergies.
 Resistin is a newly discovered adipokine. It is a 
cysteine-rich polypeptide that contains 108 amino 
acids [22]. Resistin can regulate inflammation and 
insulin resistance, mediate metabolic disorders, 
and promote cell proliferation and tumor progres-
sion [23]. One study [24] showed that serum resis-
tin level is significantly increased in patients with 
BC. Also, it is closely related to the occurrence and 
development of BC and will increase the risk of 
incidence and metastasis of BC. The study by Lee et 
al [25] found that resistin can affect the expression 
of vimentin (a key molecule in the process of can-

cer cell invasion), and can promote metastasis of 
MDA-MB-231 BC cells through activation of Ezrin-
Radixin-Moesin (ERM). They stated that resistin is 
a key regulator of BC metastasis. A previous study 
[26] pointed out the association between resistin 
and the incidence, malignancy, and prognosis of 
BC. It also revealed the importance of resistin in 
the growth, invasion, and metastasis of BC cells. 
This study showed that the serum resistin levels 
in the two groups after the treatment were sig-
nificantly lower than those before treatment, and 
the serum resistin levels in the study group were 
significantly lower than in the control group, sug-
gesting that nab-paclitaxel shows good treatment 
efficacy by decreasing serum resistin levels.
 There is an increasing body of evidence that 
nab-paclitaxel has advantages over traditional PTX 
in drug tolerance and efficacy, and nab-paclitaxel 
has been well recognized as a treatment option for 
advanced BC [27,28]. In addition, our study found 
that the quality of life of the study group was sig-
nificantly higher than that of the control group. 
Given the optimistic results of several clinical stud-
ies about nab-paclitaxel, conventional PTX is losing 
ground to nab-paclitaxel and may even be totally 
replaced in the future. 
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