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Abstract. Background/Aim: This phase II trial evaluated
the efficacy and safety of neoadjuvant nab-paclitaxel plus
cyclophosphamide (CPA) plus trastuzumab (AbraC-HER) in
patients with early HER2-positive breast cancer. Patients
and Methods: This was a single-arm, open-label, single-
center prospective phase II study. The primary endpoint was
pathological complete response rate (pCR rate). The
secondary endpoints were clinical antitumor efficacy and the
frequency and severity of adverse events. Results: Fifty-nine
patients were enrolled in this study. pCR (ypT0/is ypN0) was
achieved in 29 patients (49%). The overall response rate was
88.1% (52/59) in all patients. Dose reductions because of
adverse events occurred in 3 patients (5.1%) and relative
dose intensity was 98%. Compared to Abra-HER, AbraC-
HER induced fewer adverse effects. Conclusion: Treatment
with nab-paclitaxel plus CPA plus trastuzumab was tolerable
and effective with a high pCR rate. This AbraC-HER
neoadjuvant therapy may be a feasible new treatment option
for patients with early HER2-positive breast cancer.

Breast cancer incidence has been increasing year by year and
is the leading cause of age-adjusted morbidity by cancer type
in Japan (1, 2). Breast cancer is considered a systemic disease
from a relatively early stage, and is therefore subject to
systemic multidisciplinary treatment, including chemotherapy

and endocrine therapy (3). The usefulness of preoperative
chemotherapy (neoadjuvant chemotherapy: NAC) in breast
cancer is based on several biological and clinical factors: 1)
Early initiation of systemic therapy can decrease breast
cancer mortality, 2) the effect of the drug can be evaluated
clinically, and 3) reduction in tumor size can enable breast-
conserving therapy (4). Because of its particularly effective
treatment of HER2-positive breast cancer, NAC including
anti-HER2 therapy is the standard care and currently
recommended for HER2-positive breast cancer (5, 6).

Taxanes are among the most important components of
adjuvant chemotherapy for early breast cancer (4-7). Nab-
paclitaxel is a nanoparticle albumin-bound paclitaxel using
a novel delivery mechanism that is solvent-free (8-12). In
neoadjuvant setting, the phase III GeparSepto trial showed a
significant increase in the pathological complete response
(pCR) rate for nab-paclitaxel compared with solvent-based
paclitaxel, especially in HER2-positive breast cancer (13,
14). In our previous phase II study, NAC with 260 mg/m2
nab-paclitaxel and trastuzumab (Abra-HER) had similar
efficacy compared with docetaxel and trastuzumab
conventional therapy (15). However, grade 3 or higher
peripheral neuropathy and hepatic dysfunction were observed
in around 30% of cases with Abra-HER. Therefore, in this
study, nab-paclitaxel was reduced from 260 mg/m2 to 220
mg/m2, and cyclophosphamide (CPA) was added in order to
maintain efficacy while improving safety. CPA is one of the
oldest drugs used in oncology; it is typically used as a
component of combination regimens such as AC
(doxorubicin and CPA), TC (docetaxel and CPA), and other
combination therapies (16, 17). In this phase II trial, we
evaluated nab-paclitaxel plus CPA plus trastuzumab (AbraC-
HER) as a neoadjuvant treatment for early HER2-positive
breast cancer in terms of both its efficacy (pCR rate) and
safety.
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Patients and Methods
Study design and patients. We conducted a single arm, open-label,
single-center phase II trial to evaluate the efficacy of neoadjuvant
nab-paclitaxel plus CPA plus trastuzumab (AbraC-HER) in patients
with early HER2-positive breast cancer. The study was carried out
at National Hospital Organization Takasaki General Medical Center,
Japan. The study protocol was approved by the Ethics Committee
(H27-46) of the National Hospital Organization Takasaki General
Medical Center. Written consent was obtained from all patients for
the use of their records and imaging in future studies.

Women aged 20-80 years old with a histological diagnosis of
HER2-positive breast cancer were considered eligible for the study.
Eligibility required an Eastern Cooperative Oncology Group
performance status (PS) (ECOG Scale) of 0 or 1, a body surface area
>1.25 m2, and HER2-positive stage I or higher, regardless of ER
positivity or negativity. In addition, to be eligible, patients were
required to be treatment-naïve, with no priory surgery, radiotherapy,
chemotherapy, endocrine therapy, or immunotherapy for breast
cancer, and to demonstrate intact major organ function according to
laboratory test values within 14 days prior to enrollment; white blood
cell count ≥4,000/mm3, neutrophil count ≥2,000/mm3, platelet count
≥100,000/mm3, hemoglobin ≥9.0 g/dl, AST ≤2.5 times the upper
limit of institutional normal, ALT ≤2.5 times the upper limit of
institutional normal, total bilirubin ≤1.5 mg/dl, creatinine ≤1.5 mg/dl
or less, and ejection fraction of 50% or more on echocardiography.
The expected efficacy rate of the attempted combination therapy was
30%, the threshold efficacy rate was 15%, the one-sided alpha was
0.05, and the power was 80%. Using the statistical tools of the
Southwest Oncology Group Statistical Center, the required number
of patients was calculated to be 47. Therefore, the sample size was
47 eligible cases although we were able to enroll more.

Patients with the following confounders were excluded: 1)
Patients with serious complications [e.g., difficult-to-control
diabetes mellitus, clinically problematic infectious diseases, cardiac
diseases (unstable angina, myocardial infarction within 6 months),
psychiatric symptoms]; 2) Patients with clear findings of interstitial
pneumonia or pulmonary fibrosis on simple chest radiographs; 3)
Patients with distant metastases, 4) Patients with a history of severe
drug allergy; 5) Patients with simultaneous multiple cancers or
multiple heterogeneous cancers with a disease-free interval of 5
years or less (not including intraepithelial or intramucosal
carcinoma considered curable by local treatment); 6) Patients with
inflammatory breast cancer; 7) Pregnant or possibly pregnant
patient; and 8) Patients otherwise judged as inappropriate by the
attending physician.

Treatment procedure. On the first day of treatment, nab-paclitaxel
was administered at a dose of 220 mg/m2, then CPA at a dose of
600 mg/m2, and trastuzumab at 8 mg/kg (for all remaining cycles,
the trastuzumab dose was 6 mg/kg). Three weeks later, the second
cycle was administered. Four 3-week cycles were followed by
surgery, performed 3 to 6 weeks later. Concomitant treatment that
might affect the evaluation of the study (other antitumor agents,
hormonal therapy, biochemical modulation, radiation and surgery,
bisphosphonates, etc.) was prohibited during the treatment period.
Symptomatic treatment of any adverse events was performed at the
discretion of the treating physician, and information on the drugs
used was recorded in the medical record. For all patients in this
study, an anthracycline regimen was given postoperatively.

For the second and subsequent courses of treatment, the
following criteria had to be met before administration of
chemotherapy; white blood cell count ≥3,000/mm3, neutrophil count
≥1,500/mm3, platelet count ≥100,000/mm3, hemoglobin ≥8.0 g/dl,
total bilirubin ≤1.5 mg/dl, peripheral neuropathy ≤grade 1, other
non-hematological toxicities (excluding alopecia, nausea and
vomiting) ≤grade 1. Patients underwent laboratory testing on the
scheduled administration day or no more than 1 day before. When
the laboratory test results did not meet the dosing criteria for round
2, dosing was postponed for 1 week. If, one week later, the patients
met the lab criteria, the planned dose was administered; otherwise,
it was postponed for another week. If the patient fulfilled the lab
criteria after two weeks of postponed and/or grade 3/4 adverse
events were observed during the previous course, the dose of nab-
paclitaxel may be reduced to 180 mg/m2. Adverse events were
defined as white blood cell count <1,000/mm3, neutrophil count
<500/mm3, platelet count <50,000/mm3, peripheral neuropathy
≥grade 3, and/or other non-hematological toxicity (excluding
alopecia, nausea, and vomiting). Once the dose was reduced, it was
not increased again, even if no toxicity was observed after the
reduction. After dose reduction, discontinuation of treatment was
allowed if reappearance of adverse events were observed.

Assessments. The primary endpoint was pCR rate. The pCR status
was defined as the absence of invasive cancer in the breast and
lymph nodes (ypT0/ypTis, ypN0). The secondary endpoints were
clinical antitumor efficacy, and frequency and severity of adverse
events. Clinical antitumor efficacy was assessed based on the
RECIST criteria for the evaluation of therapeutic efficacy in solid
tumors. The Kaplan–Meier approach was used to estimate the
median DFS value. The grade of adverse events was assessed with
the NCI-Common Toxicity Criteria Ver. 4.0. The incidence of
adverse events was calculated according to grade. Hematology and
biochemistry assessments, physical examinations, and periodic
measurements of vital signs were performed before the start of each
treatment cycle. 

Results

Patient characteristics. From January 2016 to March 2018,
a total of 59 patients were enrolled in this study at National
Hospital Organization Takasaki General Medical Center,
Japan. The characteristics of patients are summarized in
Table I. The median age was 58 years (range=32-74 years).
All patients were female and PS 0 at the onset of treatment.
In terms of TNM tumor stage, 18 patients were T1, 39 were
T2, and 2 were T3. In terms of TNM node stage, 42 were
N0, 14 were N1, and 3 were N2. In terms of HER2-
positivity, 10 patients were immunohistochemistry (IHC)-
2+/ISH-positive and 49 patients were IHC-3+. Twenty-five
patients comprising the luminal-HER2 group were both
hormonal receptor (HR)-positive (ER+ and/or PgR+) and
HER2-positive, while 34 had HER2-enriched tumors. 

Pathological tumor responses. Of the 59 patients, pCR
(ypTo/is ypN0) was achieved in 29 patients (49%). pCR was
observed in 6 patients (24.0%) of the luminal-HER2 group

ANTICANCER RESEARCH 41: 3899-3904 (2021)
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and 8 (47%) of the HER2-enriched group. The overall
clinical response was complete response (CR) in 16 (27.1%),
partial response (PR) in 36 (61.0%), stable disease (SD) in
7 (11.9%), and progressive disease (PD) in 0 (0%) patients.
The overall response rate (ORR) was 88.1% (52/59) in all
patients. In the luminal-HER2 group, the overall clinical
response was CR in 4 (16.7%), PR in 17 (70.8%), and SD in
3 (12.5%), for an ORR of 87.5%. In the HER2-enriched
group, the overall clinical response was CR in 12 (34.3%),
PR in 19 (54.3%), and SD in 4 (11.4%), for an ORR of
88.6%. The overall median follow-up period was 31.2
months (range=9.5-50.9 months). Fifty months disease-free
survival was 96.6%, with disease recurrence observed in
only 2 patients (Figure 1).

Safety. All patients were assessed for toxicities during the
treatment. The adverse events are shown in Table II.
Regarding hematologic toxicity, leukopenia occurred in 25
patients (42.4%), neutropenia in 23 (39.0%), anemia in one
(1.7%), and thrombocytopenia in one (1.7%). Grade 3/4
adverse events included leukopenia in 1 patient (1.7%) and
neutropenia in 5 patients (8.5%). In terms of non-
hematological toxicities, the most common adverse event
was peripheral neuropathy. All patients had some peripheral
neuropathy, with grade 3/4 events occurring in 5 patients
(8.5%). Elevation of serum aspartate aminotransferase
(AST), alanine aminotransferase (ALT), or γ-GTP was
observed in 20-32%, with grade 3/4 events presenting in 6

patients (10%). One patient had febrile neutropenia (1.7%).
Dose reductions because of adverse events occurred in 3
patients (5.1%). Treatment was discontinued because of
elevation of AST in one patient (1.7%). There was no
treatment-related mortality. The relative dose intensity (RDI)
in this treatment was 98%.  

Discussion

The efficacy of nab-paclitaxel in metastatic breast cancer is
well established (9-12). Recently, several studies have
reported nab-paclitaxel use in a neoadjuvant setting in early
breast cancer patients (11-15, 18-22). The phase III
neoadjuvant trial GeparSepto showed a significant increase
in the pCR rate for nab-paclitaxel compared with solvent-
based paclitaxel, especially in HER2-positive breast cancer
(13, 14). In that trial, patients were treated for 12 weeks with
a weekly dose of nab-paclitaxel. In the neoadjuvant ETNA
study, nab-paclitaxel 125 mg/m2 for 3 out of 4 weeks did not
show pCR-based efficacy compared with solvent-based
paclitaxel 90 mg/m2 on the same schedule (22). In terms of
frequency of administration and patient visits, a 3-week
regimen may be superior to a weekly regimen. In our
previous phase II study, a once-every-3-week regimen of
NAC with nab-paclitaxel 260 mg/m2 and trastuzumab (Abra-
HER) had similar efficacy compared with docetaxel and
trastuzumab therapy (15). Nab-paclitaxel was developed to
reduce the toxicity of taxane; however, grade 3 or higher
peripheral neuropathy and hepatic dysfunction were observed
in around 30% of patients in our Abra-HER study. Thus, in
the current phase II study, we reduced nab-paclitaxel from
260 mg/m2 to 220 mg/m2 and added CPA, aiming for better
safety with maintained efficacy. A previous adjuvant study
of nab-paclitaxel plus CPA plus trastuzumab revealed that
this combination therapy was feasible and well tolerated in
patients with HER2-positive breast cancer; however, patients
in this study were treated weekly (18). In the present study,
we conducted a phase II study that evaluated the neoadjuvant
therapy of nab-paclitaxel plus CPA plus trastuzumab (AbraC-
HER) given once every 3 weeks in terms of its feasibility
(pCR rate) and safety.

The pCR rate is considered a potential surrogate marker
of response to neoadjuvant therapy and overall survival (5,
6). The present study’s pCR rate was 49% in all patients,
24% in the luminal-HER2 group and 62% in the HER2-
enriched group. Most preoperative regimens contain an
anthracycline regimen, but we opted to hold anthracycline
until the postoperative period. In our previous phase II Abra-
HER study, the observed pCR was 35% in all patients, 21%
in the luminal-HER2 group and 50% in the HER2-enriched
group (15): essentially the same efficacy as that in the
present study. Given the improved safety, our results suggest
that triweekly nab-paclitaxel plus CPA plus trastuzumab

Ogino et al: Phase II Study of Νab-PTX, CPA and Trastuzumab for Early HER-2 Positive Breast Cancer
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Table I. Demographics and characteristics of patients (n=59).

Age median (range), (y.o.)                                           58 (32-74)

PS (n)                                                                                     
  0                                                                                  59 (100%)
  1                                                                                     0 (0%)
T factor                                                                                  
  T1                                                                               18 (30.5%)
  T2                                                                               39 (66.1%)
  T3                                                                                 2 (3.4%)
N factor                                                                                  
  N0                                                                              42 (71.2%)
  N1                                                                              14 (23.7%)
  N2                                                                                3 (5.1%)
Stage                                                                                      
  I                                                                                  16 (27.1%)
  Ⅱ                                                                                 38 (64.4%)
  Ⅲ                                                                                 5 (8.5%)
Subtype                                                                                  
  Luminal-HER2                                                          25 (42.4%)
  HER2-enriched                                                          34 (57.6%)
Ki-67, (n)                                                                               
  <20%                                                                            2 (3.4%)
  ≥20%                                                                          47 (79.7%)
  Unknown                                                                   10 (16.9%)



(AbraC-HER) is an effective neoadjuvant treatment option
for early HER-2 positive breast cancer.

AbraC-HER was well tolerated in this trial. We compared
adverse events to those in the previous Abra-HER trial, which
used a nab-paclitaxel dose of 260 mg/m2 (15). The most
common toxicity was peripheral neuropathy, which was
observed in all cases of both the Abra-HER and the AbraC-
HER trials. Grade 3 or higher peripheral neuropathy was
significantly improved, however, from 26% of patients in the
Abra-HER study to 8% in the present AbraC-HER study
(p=0.022). Grade 3/4 AST elevation was significantly
improved from 15% of patients in the Abra-HER study to 3%
in AbraC-HER (p=0.046). Grade 3/4 ALT elevation and γGTP
elevation were also significantly improved from 30% to 10%
(p=0.016) and 30% to 10% (p=0.016), respectively.
Compared to Abra-HER, AbraC-HER induced fewer adverse
effects. The hematological adverse events, including
leukopenia, neutropenia, anemia, and thrombocytopenia, were
not significantly different from those in the Abra-HER study.
Dose reductions occurred in 5 patients (5 with hepatic
dysfunction) in the Abra-HER study but only 2 patients (1
with peripheral neuropathy and 1 with hepatic dysfunction) in
the present AbraC-HER study. Dose postponement occurred
in 7 cases in the Abra-HER study (6 cases of hepatic
dysfunction and 1 case of fever up) but only 3 cases in the
present study (3 cases of hepatic dysfunction). The relative
dose intensity (RDI) was 93% in the Abra-HER study and
98% in this AbraC-HER study, indicating higher treatment
completion rate for AbraC-HER than Abra-HER. Less-toxic
treatments should be chosen as long as the treatment is
guaranteed to be effective. In light of these results, we suggest

that the combination neoadjuvant therapy of nab-paclitaxel
plus CPA plus trastuzumab (AbraC-HER) is a feasible and
tolerable regimen in terms of both efficacy and safety.

This study has potential limitations, the major one being
the small number of cases (n=59) and the involvement of a
single center. However, this is the first prospective clinical
trial to evaluate the efficacy and feasibility of nab-paclitaxel
plus CPA plus trastuzumab as NAC for early HER2-positive
breast cancer. The combination of docetaxel with
pertuzumab and trastuzumab as neoadjuvant treatment for
HER2-positive breast cancer was examined in the
APHINITY study and showed a significantly prolonged
disease-free survival and overall survival compared with the
placebo arm (docetaxel with placebo and trastuzumab). We
could not include pertuzumab in the present investigation

ANTICANCER RESEARCH 41: 3899-3904 (2021)
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Figure 1. Kaplan–Meier estimates of the disease-free survival. The overall median follow-up period was 31.2 months (range=9.5-50.9 months).
Disease-free survival was 96.6%, with disease recurrence observed in only 2 patients.

Table II. Common any-grade adverse events and grade 3/4 adverse
events.

Adverse events, (n)                            All Grade                     Grade 3/4

Leukopenia                                        25 (42.3%)                     1 (1.7%)
Neutropenia                                       23 (39.0%)                     5 (8.5%)
Anemia                                                 1 (1.7%)                             0
Platelet count decreased                      1 (1.7%)                             0
FN                                                        1 (1.7%)                       1 (1.7%)
Periferal neuropathy                          59 (100%)                     5 (8.5%)
Elevated AST                                     12 (20.3%)                     2 (3.4%)
Elevated ALT                                     19 (32.2%)                    6 (10.2%)
Elevated γGTP                                  15 (25.9%)                    6 (10.2%)
Rash                                                   14 (23.7%)                           0



because it had not yet been approved in Japan. Additional
research on larger numbers of patients is needed to explore
the addition of pertuzumab to nab-paclitaxel plus CPA plus
trastuzumab to confirm and compare the effects and safety
profiles of AbraC-HER with and without pertuzumab.

Conclusion

Treatment with tri-weekly nab-paclitaxel plus CPA plus
trastuzumab was tolerable and showed efficacy with a high
pCR rate. This AbraC-HER neoadjuvant therapy may be a
feasible new treatment option for patients with early HER2-
positive breast cancer. As the present study is a small. Open-
label, single center trial with no formal hypothesis testing,
further study is warranted to confirm the safety and efficacy
of AbraC-HER.

Conflicts of Interest
The Authors declare that they have no competing interests in
relation to this study.

Authors’ Contributions
TF and MO analysed data and wrote the initial draft of the
manuscript. MO, TF, YN, and DT collected data and were involved
in the initial study conception and design. TF, YK and KS
interpreted the results and were involved in drafting the work and
revising it critically for important intellectual content. TF approved
the final version to be published. All Authors have read and
approved the final manuscript.

Acknowledgements
The Authors would like to thank Ms. Fumie Takada and Ms. Harumi
Kanai for their secretarial assistance. FT and HK belong to the
Department of General Surgical Science, Gunma University
Graduate School of Medicine. Maebashi, Gunma, Japan.

References
1 Katanoda K, Hori M, Matsuda T, Shibata A, Nishino Y, Hattori

M, Soda M, Ioka A, Sobue T and Nishimoto H: An updated
report on the trends in cancer incidence and mortality in Japan,
1958-2013. Jpn J Clin Oncol 45(4): 390-401, 2015. PMID:
25637502. DOI: 10.1093/jjco/hyv002

2 Bray F, Ferlay J, Laversanne M, Brewster DH, Gombe Mbalawa
C, Kohler B, Piñeros M, Steliarova-Foucher E, Swaminathan R,
Antoni S, Soerjomataram I and Forman D: Cancer Incidence in
Five Continents: Inclusion criteria, highlights from Volume X
and the global status of cancer registration. Int J Cancer 137(9):
2060-2071, 2015. PMID: 26135522. DOI: 10.1002/ijc.29670

3 Harbeck N and Gnant M: Breast cancer. Lancet 389(10074):
1134-1150, 2017. PMID: 27865536. DOI: 10.1016/S0140-
6736(16)31891-8

4 Early Breast Cancer Trialists’ Collaborative Group (EBCTCG):
Long-term outcomes for neoadjuvant versus adjuvant chemotherapy

in early breast cancer: meta-analysis of individual patient data from
ten randomised trials. Lancet Oncol 19(1): 27-39, 2018. PMID:
29242041. DOI: 10.1016/S1470-2045(17)30777-5

5 Broglio KR, Quintana M, Foster M, Olinger M, McGlothlin A,
Berry SM, Boileau JF, Brezden-Masley C, Chia S, Dent S,
Gelmon K, Paterson A, Rayson D and Berry DA: Association of
pathologic complete response to neoadjuvant therapy in HER2-
positive breast cancer with long-term outcomes: A meta-analysis.
JAMA Oncol 2(6): 751-760, 2016. PMID: 26914222. DOI:
10.1001/jamaoncol.2015.6113

6 Cortazar P, Zhang L, Untch M, Mehta K, Costantino JP, Wolmark
N, Bonnefoi H, Cameron D, Gianni L, Valagussa P, Swain SM,
Prowell T, Loibl S, Wickerham DL, Bogaerts J, Baselga J, Perou
C, Blumenthal G, Blohmer J, Mamounas EP, Bergh J, Semiglazov
V, Justice R, Eidtmann H, Paik S, Piccart M, Sridhara R, Fasching
PA, Slaets L, Tang S, Gerber B, Geyer CE Jr, Pazdur R, Ditsch
N, Rastogi P, Eiermann W and von Minckwitz G: Pathological
complete response and long-term clinical benefit in breast cancer:
the CTNeoBC pooled analysis. Lancet 384(9938): 164-172, 2014.
PMID: 24529560. DOI: 10.1016/S0140-6736(13)62422-8

7 Bedard PL, Di Leo A and Piccart-Gebhart MJ: Taxanes:
optimizing adjuvant chemotherapy for early-stage breast cancer.
Nat Rev Clin Oncol 7(1): 22-36, 2010. PMID: 19997076. DOI:
10.1038/nrclinonc.2009.186

8 Gradishar WJ: Albumin-bound paclitaxel: a next-generation
taxane. Expert Opin Pharmacother 7(8): 1041-1053, 2006.
PMID: 16722814. DOI: 10.1517/14656566.7.8.1041

9 Gradishar WJ, Krasnojon D, Cheporov S, Makhson AN,
Manikhas GM, Clawson A and Bhar P: Significantly longer
progression-free survival with nab-paclitaxel compared with
docetaxel as first-line therapy for metastatic breast cancer. J Clin
Oncol 27(22): 3611-3619, 2009. PMID: 19470941. DOI:
10.1200/JCO.2008.18.5397

10 Lee H, Park S, Kang JE, Lee HM, Kim SA and Rhie SJ:
Efficacy and safety of nanoparticle-albumin-bound paclitaxel
compared with solvent-based taxanes for metastatic breast
cancer: A meta-analysis. Sci Rep 10(1): 530, 2020. PMID:
31953463. DOI: 10.1038/s41598-019-57380-0

11 Chirgwin J and Chua SL: Management of breast cancer with
nanoparticle albumin-bound (nab)-paclitaxel combination
regimens: a clinical review. Breast 20(5): 394-406, 2011. PMID:
21839635. DOI: 10.1016/j.breast.2011.06.004

12 Megerdichian C, Olimpiadi Y and Hurvitz SA: nab-Paclitaxel in
combination with biologically targeted agents for early and
metastatic breast cancer. Cancer Treat Rev 40(5): 614-625, 2014.
PMID: 24560997. DOI: 10.1016/j.ctrv.2014.02.001

13 Untch M, Jackisch C, Schneeweiss A, Conrad B, Aktas B,
Denkert C, Eidtmann H, Wiebringhaus H, Kümmel S, Hilfrich J,
Warm M, Paepke S, Just M, Hanusch C, Hackmann J, Blohmer
JU, Clemens M, Darb-Esfahani S, Schmitt WD, Dan Costa S,
Gerber B, Engels K, Nekljudova V, Loibl S, von Minckwitz G,
German Breast Group (GBG) and Arbeitsgemeinschaft
Gynäkologische Onkologie—Breast (AGO-B) Investigators:
Nab-paclitaxel versus solvent-based paclitaxel in neoadjuvant
chemotherapy for early breast cancer (GeparSepto-GBG 69): a
randomised, phase 3 trial. Lancet Oncol 17(3): 345-356, 2016.
PMID: 26869049. DOI: 10.1016/S1470-2045(15)00542-2

14 Untch M, Jackisch C, Schneeweiss A, Schmatloch S, Aktas B,
Denkert C, Schem C, Wiebringhaus H, Kümmel S, Warm M,
Fasching PA, Just M, Hanusch C, Hackmann J, Blohmer JU,

Ogino et al: Phase II Study of Νab-PTX, CPA and Trastuzumab for Early HER-2 Positive Breast Cancer

3903



Rhiem K, Schmitt WD, Furlanetto J, Gerber B, Huober J,
Nekljudova V, von Minckwitz G and Loibl S: NAB-paclitaxel
improves disease-free survival in early breast cancer: GBG 69-
GeparSepto. J Clin Oncol 37(25): 2226-2234, 2019. PMID:
31082269. DOI: 10.1200/JCO.18.01842

15 Nakazawa Y, Nakazawa S, Kurozumi S, Ogino M, Koibuchi Y,
Odawara H, Oyama T, Horiguchi J, Fujii T and Shirabe K: The
pathological complete response and secreted protein acidic and
rich in cysteine expression in patients with breast cancer receiving
neoadjuvant nab-paclitaxel chemotherapy. Oncol Lett 19(4): 2705-
2712, 2020. PMID: 32218821. DOI: 10.3892/ol.2020.11354

16 Jones S, Holmes FA, O’Shaughnessy J, Blum JL, Vukelja SJ,
McIntyre KJ, Pippen JE, Bordelon JH, Kirby RL, Sandbach J,
Hyman WJ, Richards DA, Mennel RG, Boehm KA, Meyer WG,
Asmar L, Mackey D, Riedel S, Muss H and Savin MA: Docetaxel
with cyclophosphamide is associated with an overall survival
benefit compared with doxorubicin and cyclophosphamide: 7-year
follow-up of US oncology research trial 9735. J Clin Oncol 27(8):
1177-1183, 2009. PMID: 19204201. DOI: 10.1200/JCO.2008.
18.4028

17 Yanai K, Fujii T, Horiguchi J, Nakazawa Y, Kurozumi S,
Obayashi S, Yajima R and Shirabe K: Phase II study of
sequential S-1 and cyclophosphamide therapy in patients with
metastatic breast cancer. BMC Cancer 20(1): 1068, 2020. PMID:
33158432. DOI: 10.1186/s12885-020-07550-5

18 Yardley D, Burris H 3rd, Peacock N, Raefsky E, Melnik M, Inhorn
R, Shipley D and Hainsworth J: A pilot study of adjuvant
nanoparticle albumin-bound (nab) paclitaxel and cyclophospha-
mide, with trastuzumab in HER2-positive patients, in the treatment
of early-stage breast cancer. Breast Cancer Res Treat 123(2): 471-
475, 2010. PMID: 20658263. DOI: 10.1007/s10549-010-1047-0

19 Robidoux A, Buzdar AU, Quinaux E, Jacobs S, Rastogi P,
Fourchotte V, Younan RJ, Pajon ER, Shalaby IA, Desai AM,
Fehrenbacher L, Geyer CE Jr, Mamounas EP and Wolmark N:
A phase II neoadjuvant trial of sequential nanoparticle albumin-
bound paclitaxel followed by 5-fluorouracil/epirubicin/
cyclophosphamide in locally advanced breast cancer. Clin Breast
Cancer 10(1): 81-86, 2010. PMID: 20133263. DOI: 10.3816/
CBC.2010.n.011

20 Kaklmani VG, Siziopikou K, Scholtens D, Lacouture M, Gordon
J, Uthe R, Meservey C, Hansen N, Khan SA, Jeruss JS, Bethke
K, Cianfrocca M, Rosen S, Roenn JV, Wayne J, Parimi V,
Jovanovic B and Gradishar W: Piot neoadjuvant trial in HER2
positive breast cancer with combination of nab-paclitaxel and
lapatinib. Breast Cancer Res Treat 132: 833-842, 2012. PMID:
21359953. DOI: 10.1007/s10549-011-1411-8

21 Tokunaga S, Takashima T, Kashiwagi S, Noda S, Kawajiri H,
Tokumoto M, Nishimura S, Nishimori T, Ikeda K, Ogawa Y,
Mizuyama Y, Sunami T, Tezuka K, Yamagata S, Ishikawa T,
Kudoh S, Takada M, Hirakawa K and Ohira M: Neoadjuvant
chemotherapy with nab-paclitaxel plus trastuzumab followed by
5-fluorouracil/epirubicin/cyclophosphamide for HER2-positive
operable breast cancer: A multicenter phase II trial. Anticancer
Res 39(4): 2053-2059, 2019. PMID: 30952749. DOI: 10.21873/
anticanres.13316

22 Gianni L, Mansutti M, Anton A, Calvo L, Bisagni G, Bermejo
B, Semiglazov V, Thill M, Chacon JI, Chan A, Morales S,
Alvarez I, Plazaola A, Zambetti M, Redfern AD, Dittrich C,
Dent RA, Magazzù D, De Fato R, Valagussa P and Tusquets I:
Comparing neoadjuvant nab-paclitaxel vs paclitaxel both
followed by anthracycline regimens in women with
ERBB2/HER2-negative breast cancer-The evaluating treatment
with neoadjuvant abraxane (ETNA) trial: A randomized phase 3
clinical trial. JAMA Oncol 4(3): 302-308, 2018. PMID:
29327055. DOI: 10.1001/jamaoncol.2017.4612

23 von Minckwitz G, Procter M, de Azambuja E, Zardavas D,
Benyunes M, Viale G, Suter T, Arahmani A, Rouchet N, Clark
E, Knott A, Lang I, Levy C, Yardley DA, Bines J, Gelber RD,
Piccart M, Baselga J and APHINITY Steering Committee and
Investigators: Adjuvant pertuzumab and trastuzumab in early
HER2-positive breast cancer. N Engl J Med 377(2): 122-131,
2017. PMID: 28581356. DOI: 10.1056/NEJMoa1703643

Received June 17, 2021
Revised June 24, 2021
Accepted June 28, 2021

ANTICANCER RESEARCH 41: 3899-3904 (2021)

3904



Instructions for Authors 2021
General Policy. ANTICANCER RESEARCH (AR) will accept original high quality works and reviews on all aspects of experimental
and clinical cancer research. The Editorial Policy suggests that priority will be given to papers advancing the understanding of cancer
causation, and to papers applying the results of basic research to cancer diagnosis, prognosis, and therapy. Each article should include a
concrete conclusion constituting a “new piece of knowledge” backed up by scientific evidence. AR will also accept the following for
publication: (a) Abstracts and Proceedings of scientific meetings on cancer, following consideration and approval by the Editorial Board;
(b) Announcements of meetings related to cancer research; (c) Short reviews (of approximately 120 words) and announcements of newly
received books and journals related to cancer, and (d) Announcements of awards and prizes.

AR provides for the prompt print and online publication of accepted articles, generally within 1-2 months from final acceptance.
Manuscripts will be accepted on the understanding that they report original unpublished works in the field of cancer research that are not
under consideration for publication by another journal, and that they will not be published again in the same form. Αll authors should
sign a submission letter confirming the approval of their article contents. All material submitted to AR will be subject to peer-review,
when appropriate, by two members of the Editorial Board and by one suitable outside referee. All manuscripts submitted to AR are urgently
treated with absolute confidence, with access restricted to the Managing Editor, the journal’s secretary, the reviewers and the printers.The
Editors reserve the right to improve manuscripts on grammar and style.

The Editors and Publishers of AR accept no responsibility for the contents and opinions expressed by the contributors. Authors should
warrant due diligence in the creation and issuance of their work.
NIH Open Access Policy. The journal acknowledges that authors of NIH-funded research retain the right to provide a copy of the
published manuscript to the NIH four months after publication in ANTICANCER RESEARCH, for public archiving in PubMed Central.  
Copyright. Once a manuscript has been published in ANTICANCER RESEARCH, which is a copyrighted publication, the legal ownership
of all published parts of the paper has been transferred from the Author(s) to the journal. Material published in the journal may not be
reproduced or published elsewhere without the written consent of the Managing Editor or Publisher.
Format. Two types of papers may be submitted: (i) Full papers containing completed original work (without supplementary data), and
(ii) review articles concerning fields of recognisable progress. Papers should contain all essential data in order to make the presentation
clear. Reasonable economy should be exercised with respect to the number of tables and illustrations used. Papers should be written in
clear, concise English. Spelling should follow that given in the “Shorter Oxford English Dictionary”.
Manuscripts. Submitted manuscripts exceeding 4 printed pages will be subject to excess page charges. The 4 printed pages correspond
approximately to twelve (12) document pages (~250 words per double-spaced typed page in Arial 12), including abstract, text, tables,
figures, and references. All manuscripts should be divided into the following sections: (a) First page including the title of the presented
work [not exceeding fifteen (15) words], full names and full postal addresses of all Authors, name of the Author to whom proofs are to be
sent, key words, an abbreviated running title, an indication “review”, “clinical”, “epidemiological”, or “experimental” study, and the date
of submission. (Note: The order of the Authors is not necessarily indicative of their contribution to the work. Authors may note their
individual contribution(s) in the appropriate section(s) of the presented work or before the Acknowledgements); (b) Abstract not exceeding
150 words, organized according to the following headings: Background/Aim – Materials and Methods/Patients and Methods – Results –
Conclusion; (c) Introduction; (d) Materials and Methods/Patients and Methods; (e) Results; (f) Discussion;  (g) Conflicts of Interest; (h)
Authors’ contributions; (i) Acknowledgements; (j) References. All pages must be numbered consecutively. Footnotes should be avoided.
Review articles may follow a different style according to the subject matter and the Author’s opinion. Review articles should not exceed
35 pages (approximately 250 words per double-spaced typed page) including all tables, figures, and references.
Figures (graphs and photographs). All figures should appear at the end of the submitted document file. Once a manuscript is accepted
all figures should be submitted separately in either jpg, tiff or pdf format and at a minimum resolution of 300 dpi. Graphs must be submitted
as pictures made from drawings and must not require any artwork, typesetting, or size modifications. Figures should be prepared at a width
of 8 or 17cm with eligible symbols, lettering and numbers. The number of each figure must be indicated. Pages that include color figures
are subject to color charges.
Tables. All tables should appear at the end of the submitted document file. Each table may have 2-10 vertical columns. Once a manuscript
is accepted, each table should be submitted separately, typed double-spaced. Tables should be numbered with Roman numerals and should
include a short title.
References. Authors must assume responsibility for the accuracy of the references used. Citations for the reference sections of submitted
works should follow the form below and must be numbered consecutively. In the text, references should be cited by number in parenthesis.
Examples: 1 Kenyon J, Liu W and Dalgleish A: Report of objective clinical responses of cancer patients to pharmaceutical-grade synthetic
cannabidiol. Anticancer Res 38(10): 5831-5835, 2018. PMID: 30275207. DOI: 10.21873/anticanres.12924. (PMIDs and DOIs only if

ANTICANCER RESEARCH 41: (2021)



applicable). 2 McGuire WL and Chamnes GC: Studies on the oestrogen receptor in breast cancer. In: Receptors for Reproductive Hormones.
O’ Malley BW, Chamnes GC (eds.). New York, Plenum Publ Corp., pp 113-136, 1973. 3 Global Health Estimates 2015: Disease Burden
by Cause, Age, Sex, by Country and by Region, 2000-2015. Geneva, World Health Organisation, 2016. Available at
http://www.who.int/healthinfo/global_burden_disease/estimates/en/index2.html. Last accessed on 3rd April 2018. (The web address should
link directly to the cited information and not to a generic webpage).

Nomenclature and Abbreviations. Nomenclature should follow that given in “Chemical Abstracts”, “Index Medicus”, “Merck Index”,
“IUPAC -IUB”, “Bergey’s Manual of Determinative Bacteriology”, The CBE Manual for Authors, Editors and Publishers (6th edition,
1994), and MIAME Standard for Microarray Data. Human gene symbols may be obtained from the HUGO Gene Nomenclature Committee
(HGNC) (http://www.gene.ucl.ac.uk/). Approved mouse nomenclature may be obtained from http://www.informatics.jax.org/. Standard
abbreviations are preferable. If a new abbreviation is used, it must be defined on first usage.

Clinical Trials. Authors of manuscripts describing clinical trials should provide the appropriate clinical trial number in the correct format
in the text.

For International Standard Randomised Controlled Trials (ISRCTN) Registry (a not-for-profit organization whose registry is administered
by Current Controlled Trials Ltd.) the unique number must be provided in this format: ISRCTNXXXXXXXX (where XXXXXXXX
represents the unique number, always prefixed by “ISRCTN”). Please note that there is no space between the prefix “ISRCTN” and the
number. Example: ISRCTN47956475.

For Clinicaltrials.gov registered trials, the unique number must be provided in this format: NCTXXXXXXXX (where XXXXXXXX
represents the unique number, always prefixed by ‘NCT’). Please note that there is no space between the prefix ‘NCT’ and the number.
Example: NCT00001789.

Ethical Policies and Standards. ANTICANCER RESEARCH agrees with and follows the “Uniform Requirements for Manuscripts
Submitted to Biomedical Journals” established by the International Committee of Medical Journal Editors in 1978 and updated in October
2001 (www.icmje.org). Microarray data analysis should comply with the “Minimum Information About Microarray Experiments
(MIAME) standard”. Specific guidelines are provided at the “Microarray Gene Expression Data Society” (MGED) website. Presentation
of genome sequences should follow the guidelines of the NHGRI Policy on Release of Human Genomic Sequence Data. Research
involving human beings must adhere to the principles of the Declaration of Helsinki and Title 45, U.S. Code of Federal Regulations,
Part 46, Protection of Human Subjects, effective December 13, 2001. Research involving animals must adhere to the Guiding Principles
in the Care and Use of Animals approved by the Council of the American Physiological Society. The use of animals in biomedical
research should be under the careful supervision of a person adequately trained in this field and the animals must be treated humanely
at all times. Research involving the use of human foetuses, foetal tissue, embryos and embryonic cells should adhere to the U.S. Public
Law 103-41, effective December 13, 2001.

Submission of Manuscripts. Please follow the Instructions for Authors regarding the format of your manuscript and references.
Manuscripts must be submitted only through our online submission system at: http://www.iiar-submissions.com/login.html
In case a submission is incomplete, the corresponding Author will be notified accordingly. Questions regarding difficulties in using the
online submission system should be addressed to: email: journals@iiar-anticancer.org

Galley Proofs. Unless otherwise indicated, galley proofs will be sent to the corresponding Author of the submission. Corrections
of galley proofs should be limited to typographical errors. Reprints, PDF files, and/or Open Access may be ordered after the
acceptance of the paper. Authors of online open access articles are entitled to a complimentary online subscription to Anticancer
Research for the current year and all previous digital content since 2004 (upon request to the Subscriptions Office). Galley proofs
should be returned corrected to the Editorial Office by email (iiar@iiar-anticancer.org) within two days.

Specific information and additional instructions for Authors
1. Anticancer Research (AR) closely follows the new developments in all fields of experimental and clinical cancer research by (a)

inviting reviews on topics of immediate importance and substantial progress in the last three years, and (b) providing the highest
priority for rapid publication to manuscripts presenting original results judged to be of exceptional value. Theoretical papers will only
be considered and accepted if they bear a significant impact or formulate existing knowledge for the benefit of research progress.

2. Anticancer Research will consider the publication of conference proceedings and/or abstracts provided that the material submitted
fulfils the quality requirements and instructions of the journal, following the regular review process by two suitable referees.

3. An acknowledgement of receipt, including the article number, title and date of receipt is sent to the corresponding author of each
manuscript upon receipt. If this receipt is not received within 5 days from submission, the author should contact the Editorial Office
to ensure that the manuscript (or the receipt) was not lost in the mail or during electronic submission.

ANTICANCER RESEARCH 41: (2021)



4. Each manuscript submitted to AR is sent for peer-review in confidence to two-three suitable referees with the request to return the
manuscript with their comments to the Editorial Office within 12 days from receipt. If reviewers need a longer time or wish to send the
manuscript to another expert, the manuscript may be returned to the Editorial Office with a delay. All manuscripts submitted to AR, are
treated in confidence, without access to any person other than the Managing Editor, the journal’s secretary, the reviewers and the printers.

5. All accepted manuscripts are carefully corrected in style and language, if necessary, to make presentation clear. (There is no fee for this
service). Every effort is made (a) to maintain the personal style of the author’s writing and (b) to avoid change of meaning. Authors will
be requested to examine carefully manuscripts which have undergone language correction at the pre-proof or proof stage.

6. Authors should pay attention to the following points when writing an article for AR:
• The Instructions to Authors must be followed in every detail.
• The presentation of the experimental methods should be clear and complete in every detail facilitating reproducibility by other scientists.
• The presentation of results should be simple and straightforward in style. Results and Discussion should not be combined into one section.
• Results given in figures should not be repeated in tables.
• Photographs should be clear with high contrast, presenting the actual observation described in the legend and in the text. Each legend should

provide a complete description, being self-explanatory, including technique of preparation, information about the specimen and magnification.
• Statistical analysis should be elaborated wherever it is necessary. Simplification of presentation by giving only numerical or % values

should be avoided.
• Fidelity of the techniques and reproducibility of the results, should be points of particular importance in the discussion section. Authors

are advised to check the correctness of their methods and results carefully before writing an article. Probable or dubious explanations
should be avoided.

• Authors should not cite results submitted for publication in the reference section. Such results may be described briefly in the text with
a note in parenthesis (submitted for publication by… authors, year).

• References. Each article should address, list and discuss the entire spectrum of current publications relevant to its field.
• By following these instructions, Authors will facilitate a more rapid review and processing of their manuscripts and will provide the

readers with concise and useful papers.
7. Following review and acceptance, a manuscript is examined in language and style, and galley proofs are rapidly prepared. Second

proofs are not sent unless required.
8. Authors should correct their galley proofs very carefully and preferably twice. An additional correction by a colleague always proves

to be useful. Particular attention should be paid to chemical formulas, mathematical equations, symbols, medical nomenclature etc.
Any system of correction marks can be used in a clear manner, preferably with a red pen. Additions or clarifications are allowed
provided that they improve the presentation but do not bring new results (no fee).

9. Articles submitted to AR may be rejected without review if:
• they do not fall within the journal's policy.
• they do not follow the instructions for authors.
• language is unclear.
• results are not sufficient to support a final conclusion.
• results are not objectively based on valid experiments.
• they repeat results already published by the same or other authors before the submission to AR.
• plagiarism is detected by plagiarism screening services.

(Rejection rate (2020): 68%).
10. Authors who wish to prepare a review should contact the Managing Editor of the journal in order to get confirmation of interest in the particular

topic of the review. The expression of interest by the Managing Editor does not necessarily imply acceptance of the review by the journal.
11. Authors may inquire information about the status of their manuscript(s) by calling the Editorial Office at +30-22950-53389, Monday

to Friday 9.00-16.00 (Athens time), or by sending an e-mail to journals@iiar-anticancer.org
12. Authors who wish to organize and edit a special issue on a particular topic should contact the Managing Editor.
13. Authors, Editors and Publishers of books are welcome to submit their books for immediate review in AR. There is no fee for this service.
(This text is a combination of advice and suggestions contributed by Editors, Authors, Readers and the Managing Editor of AR).

Copyright© 2021 – International Institute of Anticancer Research (G.J. Delinasios). All rights reserved (including those of translation
into other languages). No part of this journal may be reproduced, stored in a retrieval system, or transmitted in any form or by any means,
electronic, mechanical, photocopying, microfilming, recording or otherwise, without written permission from the Publisher.

ANTICANCER RESEARCH 41: (2021)


