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Background and aim: Nanoparticle albumin-bound paclitaxel can have a higher response rate than paclitaxel in
women with metastatic breast cancer. Therefore, the present study was conducted to evaluate the clinical outcome
of nanoparticle albumin-bound paclitaxel on breast cancer treatment.

Material and methods: All articles published in international databases such as PubMed, Scopus, Science Direct,
ISI Web of knowledge, and Embase between March 2016 and August 2022 included. 95% confidence interval (Cl)
for odds ratio and risk ratio with fixed effect modal and Mantel-Haenszel were calculated. Data analysis was

Keywords: performed using STATA.V16 software.

Albumin-Bound Paclitaxel Results: In the initial review, the abstracts of 249 studies were reviewed, two authors reviewed the full text of 42
Breast studies, and finally, nine studies were selected. The odds ratio of the Overall response rate in breast cancer patients
Nanoparticles between nab-paclitaxel and the control group was 0.22 (95% Cl, 0.04 to 0.41; p=0.02) in breast cancer patients with
Paclitaxel been treated with neoadjuvant nab-paclitaxel, Overall response rate was higher.

Conclusions: Based on the findings of the present meta-analysis, complete pathological response and overall

response rate were higher for the neoadjuvant nab-paclitaxel than conventional taxane regimens.

1. Introduction

Breast cancer is the most common malignancy among women and one of
the most important causes of death worldwide.™! Neoadjuvant systemic
therapy can be mentioned among the treatments used to treat breast cancer;
According to the results of the studies, this treatment increases the survival
rate, of course, in patients who have achieved a pathological complete
response after the treatment.) Using taxanes in adjuvant breast cancer
treatment is necessary and helps the treatment process.! Among the taxanes
that are widely used in the field of breast cancer treatment is Paclitaxel.l!
Based on the findings of studies, Neoadjuvant Paclitaxel can increase the
survival rate.l Among the complications reported for Paclitaxel are toxicity
and long-term peripheral neuropathy, and its cause can be related to
polyethoxylated castor oil and its other compound ethanol, which is used as a
solvent to increase the drug's solubility.®? A novel delivery mechanism for
Paclitaxel to tumors is used in nanoparticle albumin-bound (nab) paclitaxel,
which is solvent-free.!% Based on the study findings, nab-paclitaxel can have
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a higher response rate than Paclitaxel in women with metastatic breast
cancer.[" 221 Based on preliminary trials, nab-paclitaxel has been approved;
more studies are needed to compare nab-paclitaxel and Paclitaxel to provide
stronger evidence.[> ) Most studies that have investigated and compared
nab-paclitaxel and Paclitaxel have a small sample size, different patient
groups, different drug doses, nab-paclitaxel drug combinations, and different
treatment plans, which needs to be done with the consensus of the results and
examining them will provide stronger evidence. In 2017, a systematic review
and meta-analysis study was conducted by Zong et al.,**which examined and
compared the efficacy and toxicity of nab-paclitaxel in the treatment of breast
cancer and examined studies between 2010 and 2016. The results showed that
nab-paclitaxel is an effective cytotoxic drug in the neoadjuvant breast cancer
treatment. In the present study, an attempt has been made to review newer
studies from 2016 to August 2022 to provide sufficient evidence in this field
by consensus of results and comparison with older studies. Therefore, the
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present study was conducted to evaluate the clinical outcome of nanoparticle
albumin-bound paclitaxel on breast cancer treatment.

2. Material and methods
Search strategy

The current study is a systematic review and meta-analysis based on
PRISMA qguidelines(16). It includes all publications published in
international databases such as PubMed, Scopus, Science Direct, IS Web of
Knowledge, and Embase between March 2016 and August 2022. Table 1
shows the response to PICO.

Tablel. PICO strategy.

PICO Strategy

Description

P Population: Breast cancer patients

| Intervention: nab-paclitaxel

C Comparison: conventional taxane regimens

(0] Outcome: clinical outcome

The following keywords were used to search:

((((((("Breast"[Mesh] OR "Inflammatory Breast Neoplasms"[Mesh] OR
"Breast Neoplasms, Male"[Mesh] OR "Carcinoma, Ductal, Breast"[Mesh]
OR "Breast Neoplasms"[Mesh]) OR ( "Breast
Neoplasms/classification"[Mesh] OR "Breast
Neoplasms/complications"[Mesh] OR "Breast Neoplasms/mortality”[Mesh]
OR "Breast Neoplasms/statistics and numerical data"[Mesh] OR "Breast
Neoplasms/therapy"[Mesh] )) OR "Neoplasms"[Mesh]) AND "taxane"
[Supplementary Concept]) AND “Neoadjuvant Therapy“[Mesh]) AND
"Paclitaxel"[Mesh]) AND "Albumin-Bound Paclitaxel"[Mesh]) AND
"Survival Rate"[Mesh].

Study selection, Data Extraction, and method of analysis

Studies data were reported by first author name, years, study design,
number of Breast cancer patients, mean of age, Receptor status, and Taxan
and Neoadjuvant Regimens. Using a tool developed by the Cochrane
Collaboration, the quality of the included randomized control trial studies was
assessed.” Low risk received a scale score of 1, while high and unclear risk
received a score of 0. The scale scores have a range of 0 to 6. A higher score
indicates higher quality. The Newcastle-Ottawa Scale (NOS)!® is used to

evaluate the quality of cohort studies and non-randomized research; With a
total of nine items, this scale evaluates three dimensions (selection, cohort
comparability, and outcome). Studies having NOS scores of 1-3, 4-6, and 7
were classified as low, medium, or high quality, respectively, in the analysis.
STATA.V16 software was used to analyze the data. The level of
heterogeneity was evaluated using the I? index test (I>< 50% = low levels,
50<I%< 75% = moderate and 1>>75% = high levels). Calculated odds and risk
ratio 95% confidence intervals (Cl) for fixed effect modal and Mantel-
Haenszel models.

3. Results

When the reviewed literature was searched using the studied keywords,
two hundred forty-nine studies were found. Duplicate studies were removed
from the initial review, which also reviewed the abstracts of 237 studies. One
hundred ninety-five studies were in the first stage removed because they did
not match the inclusion criteria, and in the second stage, two authors reviewed
the full texts of 42 studies. Thirty-three studies were excluded from the study
at this stage because of incomplete evidence, inconsistent study results, poor
studies, restricted access to full texts, or data that did not align with the study
objective. Finally, nine research were selected (Fig. 1).
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Fig. 1. PRISMA flowcharts.



INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN DENTAL AND MEDICAL SCIENCES 4 (2022) 127-133 129

Characteristics average age of 47.5 years (Table 2).
Four Non-Randomized controlled trials (RCT) studies and five
Randomized controlled trial studies have been included in the present article. Bias assessment
The number of Patients in the nab-paclitaxel group and conventional taxane According to the NOS instrument and Collaboration’s tool, the risk of

regimens was 1658 and 1671, respectively, and a total was 3329 with an bias was low in Non-RCT and RCT studies (Tables 3 and 4).

Table 2. Summary of demographic and clinical data of studies selected.

Na?k;)par_tlcle Liposom
Zhang et al., 20220 albumin-

al
bound :
paclitaxel paclitaxel

T-
DMI+L—T
80 mg/m2 qw
Patel et al., 2019121 E12 ! )
. DMI1+L+na
b-p

nab-
Gianni et al 125 mg/m2 w p— AC/EC/F
201812 eek 1,23, EC
qawa

100 mg/m2 d Docetaxe
Kuwaz):)aln;?2 5\]/vt al., 18,15, qdw*4 nab-p — FEC I>FEC

Matsuda et al., Non-
9 2016127 RCT 20 20 125mg, d1,8,15, g4w*4 54 54 EC—nab-P(H

Table 3. Bias assessment (NOS tool).

*=1 score; **= 2 score; -=0 score.
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Table 4. Risk of bias assessment (Collaboration’s tool).

e @000 00

Gianni et al., 2018

Kuwayama wt al., 2018

(Low (+), unclear (?), high (-)).

Pathological complete response

Odds ratio of Pathological complete response in breast cancer patients response between the two groups (p=0.00); in the intervention group, the
between nab-paclitaxel and control group was 0.41 (95% ClI, 0.25 to 0.57; pathological complete response rate was higher than the control group. These
p=0.00) (1><0%; P=0.78; low heterogeneity). According to Fig. 2, a findings show that the pathological complete response rate was higher in
statistically significant difference was observed in pathological complete breast cancer patients treated with neoadjuvant nab-paclitaxel.

Nab-paclitaxel Control Log Odds-Ratio  Weight
Study Yes No Yes No with 95% CI (%)
Untch et al., 2019 233 373 174 426 . 3 0.42[ 0.18, 0.67] 43.31
Patel et al., 2019 12 2 10 6 1.28[ -0.53, 3.09] 0.54
Xie etal., 2019 15 68 8 71 —_— 067[ -0.25, 1.59] 270
Gianni et al., 2018 78 268 65 284 — 0.24[ -0.13, 0.61] 20.17
Moebus et al., 2018 156 135 132 161 —- 0.34[ 002, 0.67] 24.56

Kuwayamawtal, 2018 13 62 9 68 046[ -0.46, 1.38] 295
Nahleh et al., 2016 35 63 24 89 —— 0.72[ 0.11,1.33] 577
Overall * 041[ 0.25, 0.57]

Heterogeneity: I° = -87.13%, H’ = 0.53
Test of 8 = 6; Q(6) = 3.21, p = 0.78
Testof 8 =0:z=15.02, p=0.00

-1

o
—_
N
w

Fixed-effects Mantel-Haenszel model
Fig. 2. Forest plot showed Pathological complete response in breast cancer patients.

Overall response rate

Odds ratio of Overall response rate in breast cancer patients between nab- (p=0.02); in the intervention group, the Overall response rate was higher than
paclitaxel and control group was 0.22 (95% ClI, 0.04 to 0.41; p=0.02) (1><0%; the control group. These findings show that the overall response rate was
P=0.55; low heterogeneity). According to Figure 3, a statistically significant higher in breast cancer patients treated with neoadjuvant nab-paclitaxel.
difference was observed in the Overall response rate between the two groups
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Nab-paclitaxel Control Log Odds-Ratio  Weight
Study Yes No Yes No with 95% ClI (%)
Zhang et al., 2022 56 75 42 75 —a— 0.29[ -0.22, 0.80] 12.48
Untch et al., 2019 495 111 475 125 —— 0.16 [ -0.12, 0.44] 42.96
Gianni et al., 2018 267 79 260 89 —i— 0.15[ -0.20, 0.49] 29.04
Kuwayama wt al., 2018 43 32 41 3B ———®——— 0.17[ -0.47, 0.81] 8.48
Nahleh et al., 2016 35 63 24 89 ———=——— 072 0.11,1.33] 7.04
Overall - 0.22[ 0.04, 0.41]

Heterogeneity: I = -31.78%, H* = 0.76
Test of 6, = 6 Q(4) = 3.04, p = 0.55
Testof 8 = 0: z=2.39, p =0.02

Fixed-effects Mantel-Haenszel model

0 5 1 1.5

Fig. 3. The Forest plot showed the Overall response rate in breast cancer patients.

4. Discussion

In this study, the effects of nab-paclitaxel versus conventional taxane
regimens were compared in treating breast cancer. Based on this meta-
analysis, it was determined that neoadjuvant nab-paclitaxel has a higher rate
than conventional taxane regimens in terms of pathological complete
response and overall response rate and is more effective; It also has reasonable
toxicity. The results of the present study were consistent with the informed
findings of the meta-analysis of Zong et al., 2017.1* Studies have shown that
the better efficacy of nab-paclitaxel can be due to drug retention, increased
penetration, and increased local concentration of the drug at the tumor site.®
21 Based on the findings of the selected studies, it was observed that
pathological complete response could be related to the characteristics of the
patient and the degree of illness. Therefore, according to the findings of the
studies, pathological complete response in HER2-positive patients was higher
for nab-paclitaxel. According to research, the rate of ballooning in this group
of patients can be due to the use of targeted treatment.® Also, the overall
response rate was higher in the nab-paclitaxel group, which corresponds to
the high rate in the metastatic environment of TNBC. % A systematic
review and meta-analysis reported similar findings to the present study.k"
Gianni et al., 2018 reported that the improved pathological complete response
rate after nab-paclitaxel was not statistically significant.?® Zhang et al.
20221 showed that Nab-paclitaxel might be superior to liposomal Paclitaxel
in the neoadjuvant systemic breast cancer treatment. Untch et al., 2019
reported a significantly higher pathologic complete response rate with Nab-
paclitaxel translated than solvent-based Paclitaxel.”® Patel et al., 2019
reported similar results.?*! Compared to conventional taxanes, nab-paclitaxel
is more cost-effective since it reduces the incidence of severe adverse events
and the costs associated with managing critical clinical situations. It is
supported by several clinical-economic studies.®* 3% The quality of the
selected studies was high, and the heterogeneity between the studies was very
low, which is an advantage for meta-analysis and shows that the results of the
present study can be relied upon. In the search conducted from 2016 to August
2022, few RCT and Non-RCT studies were found, and the sample size of
some studies was small, which can be one of the limitations of the present
study. Also, not all selected studies were RCTs, which could lead to potential
bias. Also, the dosage should be considered because it was not the same in the
studies; each of the studies reported different types of side effects, so a meta-
analysis was not performed; among the things that can cause bias was the
selection of studies that were published in English, and the full text was
available.

5. Conclusion

Based on the findings of the present study, it can be stated that in
comparing two groups of neoadjuvant nab-paclitaxel and conventional taxane
regimens in the treatment of breast cancer, pathological complete response
and overall response rate were higher for the neoadjuvant nab-paclitaxel
group and this difference is significant. More RCT studies with higher sample
sizes and follow-up periods are needed To confirm the current evidence. It is
also suggested that studies with the same doses be performed to provide
stronger results.
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