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Purpose: To assess the overall survival (OS) of early human epidermal growth factor
receptor 2 (HER2)-enriched breast cancer patients after receiving neoadjuvant trastuzumab
(NAT) compared to adjuvant trastuzumab (AT) treatment and the difference in local-regional
relapse (LRR) rate with this tumor and treatment between women after mastectomy and
women after breast-conserving therapy (BCT).

Methods: Articles were retrieved from PubMed, Embase, Web of Science, and Cochrane
Library. A pooled odds ratio (OR) with a 95% confidential interval (CI) was calculated. The
StataSE version 12.0 software was employed for meta-analysis.

Results: Twelve available clinical studies containing 2366 subjects were included. The OS of NAT
compared with that of AT was not significantly different (pooled OR=1.04; 95% CI, 0.47-2.33).
There was a significantly lower LRR rate for patients with mastectomy compared to those with BCT
(pooled OR=0.58; 95% ClI, 0.38-0.89); however, subgroup analysis revealed that the significant
advantage of LRR for mastectomy compared to BCT was only represented in women without
trastuzumab treatment (pooled OR=0.52; 95% ClI, 0.31-0.88) compared to those who received
trastuzumab treatment (pooled OR=0.71; 95% CI, 0.34—1.49).

Conclusion: Early stage HER2-overexpression breast cancer patients benefit with an
equivalent OS from NAT treatment compared to AT. Patients who underwent mastectomy
and BCT experienced a similar LRR rate if they received anti-HER2 targeted therapy of
trastuzumab, but the LRR rate was discernibly reduced in patients who received mastectomy
compared to BCT if they did not also receive trastuzumab treatment.

Keywords: human epidermal growth factor receptor 2, trastuzumab, mastectomy, breast
conserving therapy, breast cancer

Introduction

Neoadjuvant systematic chemotherapy in breast cancer is a preoperative treatment,
which is initially applied locally to advanced tumors to downgrade primary tumor and
regional lymph nodes and enable their removal by operation. Currently, neoadjuvant
chemotherapy is widely used in early resectable disease, mainly to allow breast-
conserving therapy (BCT).' Adjuvant chemotherapy is postoperative and attenuates
breast cancer mortality by at least 15%.* Many randomized clinical trials and meta-
analyses confirm the equivalent overall survival (OS) of breast cancer women after
receiving preoperative chemotherapy compared to those who undergo postoperative
chemotherapy;” ™ however, these studies are imperfect, as they all failed to perform the
subgroup analysis on different molecular subtypes of breast cancer.
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In the period before 1980, the modified radical mastectomy
was the standard surgical method for breast cancer. In the early
1980s, two published randomized trials reformed this standard
modality and confirmed that the survival benefits from BCT
were equivalent to those of mastectomy.'®'" The Early Breast
Cancer Trialists” Collaborative Group carried out a large-scale
meta-analysis that further pooled the results from both rando-
mized trials, finding the equality of OS and disease-free survi-
val (DFS) between mastectomy and BCT.'? Currently, instead
of mastectomy, BCT has become the appropriate and preferred
treatment for most early stage breast cancer patients,* and it
prevents the physical and psychological burden of sacrificing
breast on women as much as possible.'*

Human epidermal growth factor receptor 2 (HER2)-over-
expression breast cancer accounts for approximately 15—
25% of the primary breast tumors.'> Trastuzumab is cur-
rently indispensable for treating HER2-positive breast can-
cer. Prior to treatment with the anti-HER?2 targeted drug, the
local-regional recurrence (LRR) of this cancer molecular
subtype is significantly greater than that of other phenotypes
of disease, specifically Luminal A.'® Voduc et al'® found that
the LRR rate of HER2-enriched breast cancer patients with-
out trastuzumab treatment who underwent BCT and those
who received trastuzumab was 21% and 17% at 10 years,
respectively. After receiving trastuzumab, there is discernible
reduction in the high LRR rate of HER2-positive breast
tumors; a study from Debled et al'’ showed that those
women treated with BCT or mastectomy had a significantly
reduced 4-year LRR rate of 2.9% or 0%, respectively.
However, the LRR rates between these two surgical strate-
gies in treating HER2-amplified breast carcinoma were not
compared in these studies. Therefore, the aim of our article
was to separately pool all clinical studies that concomitantly
documented the OS outcomes of early HER2-overexpression
breast cancer patients who received neoadjuvant trastuzumab
(NAT) and adjuvant trastuzumab (AT) and that concurrently
described the LRR rate of those women undergoing mastect-
omy and BCT. We aimed to identify the more applicable and
preferably primary treatment strategy for this subtype of
breast tumor. We included women treated with NAT or
mastectomy as the study cohort and those with AT or BCT
treatment as the control cohort.

Methods

Search strategy
Based on the PRISMA-IDP Statement,'® electronic searches
were performed in PubMed, Embase, Web of Science, and

Cochrane Library using the following retrieval strategy:
((HER2 OR (Human epidermal growth factor receptor 2))
AND ((“Breast Neoplasms”’[Mesh]) OR (Breast cancer) OR
(Breast tumour) OR (Breast tumour) OR (Breast carcinoma)
OR (Breast Neoplasm))) AND ((((Neoadjuvant therapy) OR
(Neoadjuvant treatment)) AND ((Adjuvant therapy) OR
(Adjuvant treatment)) AND (Trastuzumab OR Herceptin)
AND (Overall Survival)) OR (Mastectomy AND ((Breast
conservation surgery) OR (Breast conserving surgery) OR
(Breast preservative surgery) OR (Breast preservation sur-
gery) OR (Breast preserving surgery) OR (Breast preserva-
tive surgery) OR (Breast conservation therapy) OR (Breast
conserving therapy) OR (Breast preservative therapy) OR
(Breast preservation therapy) OR (Breast preserving therapy)
OR (Breast preservative therapy) OR (Breast conservation
treatment) OR (Breast conserving treatment) OR (Breast
preservative treatment) OR (Breast preservation treatment)
OR (Breast preserving treatment) OR (Breast preservative
treatment)) AND ((Local-regional relapse) OR (Local-regio-
nal recurrence) OR (Local relapse) OR (Local recurrence)))).
No restrictions were required during the retrieval. The
searching of citation was terminated as of 28th May 2019.

Inclusion criteria

e Early HER2-enriched breast cancer patients;

e English publications which covered the number or
the rate of event and the total sample size;

e Clinical trials which concurrently documented the
data of LRR after BCT and that after mastectomy
or OS after NAT and that after AT. LRR referred to
the first recurrence of tumor in the ipsilateral breast,
the chest wall or regional lymphatics, without evi-
dence of distant metastasis. The definition of BCT
was a combination of radiotherapy and surgery strat-
egy involving lumpectomy, segmental mastectomy,
quadrantectomy, or wedge resection. The methods
of mastectomy included simple mastectomy and
modified radical mastectomy. OS ranged from the
date of diagnosis to the date of death or loss to
follow-up.

Exclusion criteria
Trials published in non—English;

e Patients with moderate-to-advanced stage disease;

Male patients;
e Reviews, case reports, and conference papers;

Other details that did not meet the inclusion criteria.
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Two co-authors (Qian Wu and Jing Xiong) independently
screened the retrieved citations and reserved the pertinent
studies according to the titles, abstracts, and full-text arti-
cles. If some disagreements surfaced, they were resolved
by the third reviewer (Zhumin Su).

Data abstraction

The following information was abstracted using Microsoft
Excel version 2016 (Microsoft Corporation, Redmond,
Washington, USA) by two authors (Jing Xiong and
Zhumin Su): first author, publication year, study duration,
original nation, median age, median follow-up, whether
patients received trastuzumab treatment, the number of
patients undergoing BCT or mastectomy and how many
of them developed LRR, and the number of women who
received NAT or AT and how many died from either
treatment paradigms. Provided that there were any incon-
sistencies, they were resolved by discussion.

Statistical analysis

The included clinical studies were discussed by their dif-
ferences of eligible criteria, chemotherapy strategy, and
implementation of radiotherapy, as well as the risk of
bias of study evaluation using the new version of the
Cochrane tool. The crude odds ratio (OR) with its 95%
confidence interval (CI) of LRR with respect to mastect-
omy compared to BCT or OS regarding NAT versus AT in
each trial was calculated and then pooled together. If the
event number was not shown in the publication, it was
computed based on the end point percentages of LRR and
OS or other information. A heterogeneity Chi® test with a
significance level of P<0.1 was used to estimate the het-
erogeneity among different studies;'’ when it was not
significant (P>0.1), a fixed-effect Mantel-Haenszel model
was utilized to pool the data, otherwise, a random-effect
Mantel-Haenszel model was applied.'” The publication
bias was assessed by creating a Begg’s funnel plot with
95% CI and Egg’s test with a significance level of P<0.05.
All statistical tests were performed in StataSE version 12.0
(Stata Corporation, College Station, TX, USA).

Results

Search results

After systematic retrieval in the databases described earlier,
3078 citations were obtained. After deleting the duplicates
(n=903), citations categorized as reviews (n=244), confer-
ence papers (n=702), and case reports (n=34), 1195 records

were remained for the title and abstract screening. An addi-
tional 1139 citations were removed by this step, and 56
articles qualified for full-text article assessment; we excluded
the nonmatched documents that were reviews (n=8) or cov-
ered non-HER2-overexpression breast tumors (n=9) as well
as those with no valid control cohort (n=12) or no prognosis
(n=15). Ultimately, 12 satisfactory studies'®'”**%}
involved in the meta-analysis. The PRISMA flow diagram

were
of selecting qualified clinical trials is outlined in Figure 1.

Characteristics of included studies

The original nations of the included articles were USA
(n=2), France (n=1), Canada (n=3), the Netherlands (n=1),
Spain (n=1), the UK (n=1), India (n=1), China (n=1), and
Japan (n=1). The sample size ranged from 43 to 748
(median: 81.5), with a total number of 2366 subjects.
The year range of included studies was 2008 to 2018.
The other details including study duration, whether trastu-
zumab was received or absent, chemotherapy strategy, and
which cohort (study cohort or control cohort) received
radiotherapy are presented in Table 1.

Meta-analysis results

Four eligible trials with 960 subjects were included to
analyze the OS between NAT and AT. As shown in
Figure 2, the pooled data indicated that there was no
significant difference in the OS of HER2-overexpressing
breast tumors after receiving NAT compared to AT (pooled
OR=1.04; 95% CI, 0.47-2.33).

There were 8 valid studies with 1406 patients who were
collected to investigate the comparison of the LRR rate
between mastectomy and BCT in treating HER2-amplified
breast cancer. The data analysis suggested that women with
this tumor undergoing mastectomy benefited from a lower
LRR rate than those in the treatment of BCT (pooled
OR=0.58; 95% CI, 0.38-0.89) (Figure 3A). We further
divided the included trials into subgroups based upon
whether trastuzumab administration to patients was docu-
mented. Interestingly, the subgroup with absent trastuzumab
still showed a lower LRR rate with mastectomy than with
BCT (pooled OR=0.52; 95% CI, 0.31-0.88), while the LRR
rate between these two surgical interventions was not sig-
nificantly different in the subgroup that received trastuzu-
mab (pooled OR=0.71; 95% CI, 0.34-1.49) (Figure 3B).

Risk of bias in analyzed studies
All included trials referencing the OS of NAT versus AT and
the LRR of mastectomy versus BCT were combined to judge
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Records identified via PubMed
and Web of Science retrieval
(n=1045)

/Additional records identified via
embase and Cochrane Library

(n=2033)

Citations after reduplication
removed (n=2175)

Records excluded:
Conference paper (n=702)
Review (n=244)

Case report (n=34)

Citations for title and abstract
screening (n=1195)

Records excluded:
Title (n=520)
Abstract (n=619)

Full-text articles assessed
for eligibility (n=56)

Full-text articles excluded:
Review (n=8)

No control group (n=12)
No prognosis (n=15)

Non-HER2+ breast cancer (n=9)

H
H
H

Studies included for
Meta-analysis (n=12)

Figure | The study selection procedure.
Abbreviation: HER2, human epidermal growth factor receptor 2.

each risk of bias domain. The risk of bias summary and the
risk of bias graph are presented in Figure 4A and B,
respectively.

Publication bias

In the Begg’s funnel plots of the OS of NAT versus AT and
the LRR of mastectomy versus BCT, data were uniformly
arranged above and below the axis. Consistently, their
publication bias in light of Egg’s test was not statistically
significant (p=0.844 and 0.515, respectively), suggesting
that the moderate heterogeneity in the OS of NAT versus
AT was not by virtue of bias (Figure S1 and S2 in
Supplementary, page 1 and 2).

Discussion

HER2-positive breast cancer necessitates at least 1 year of
continuous trastuzumab treatment to achieve optimal ther-
apeutic efficacy. Our results demonstrate that the early
stage HER2-enriched breast tumor patients who receive
NAT have a comparative OS to those who undergo AT.

Additionally, greater local-regional control is attained in
those who receive mastectomy compared to those who
receive BCT before the era of trastuzumab administration;
nevertheless, women with this disease who receive trastu-
zumab treatment derive an equivalent LRR rate with the
two surgical approaches.

In agreement with our results, some trials ascertain no
differences between patients with early HER2-positive
breast cancer following treatment with NAT compared to
AT in the local relapse-free survival, event-free survival,
relapse-free survival as well as breast cancer-specific
survival.?*?® However, the study of Chatterjee et al**
indicated that the DFS of patients in AT cohort was sig-
nificantly longer than that in NAT cohort. Trastuzumab
emtansine (T-DM1) is an antibody-cytotoxic drug conju-
gate of trastuzumab and the cytotoxic agent emtansine; it
has efficacious antitumor effects in trastuzumab-sensitive
and trastuzumab-resistant HER2-amplified breast tumors
and was initially approved for advanced HER2-positive

breast cancer patients who have previously received
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NAT AT .
Study ID Odds ratio OR (95% Cl) Weight (%
v Event Total Event Total M-H, Random, 95% CI (95% C1) ght (%)
Gonzalez-Angulo (2015) 11 109 27 480 T+ 1.88 (0.90, 3.92) 32.59
Chatterjee (2016) 6 38 3 37 — 2.13(0.49,9.22) 17.97
Palmieri (2015) 16 98 36 138 — 0.55(0.29, 1.07) 34.46
Yang (2018) 2 22 6 38 — 0.53 (0.10,2.90) 14.98
Overall (?=0.0%; P=0.91) 35 267 72 693 —.— 1.04 (0.47, 2.33) 100.00
I ] L] 1
N N N
QQ Q- '\Q '\QQ
. Favour (NAT) Favour (AT) g

Figure 2 The comparison of overall survival between neoadjuvant trastuzumab and adjuvant trastuzumab.

Abbreviations: NAT, neoadjuvant trastuzumab; AT, adjuvant trastuzumab.

trastuzumab treatment.””*® The articles of Hurvitz* and
Minckwitz,*® respectively, assessed the tumor response
and the survival prognosis of early stage HER2-enriched
subtype of breast tumors after treatment with T-DM1 and
trastuzumab. Their findings demonstrated that women with
this disease subset who received T-DM1 had significantly
superior DFS and distant relapse-free survival and reduced
pathological complete response (pCR) rates compared to
those who received trastuzumab, but the OS was not sig-
nificantly different. The mechanisms of action of T-DM1
eradicating HER2-positive breast tumor foci contrast to
those of trastuzumab. T-DMI1 activates caspase-3/cas-
pase-7 to induce apoptotic cell death and releases the
intracellular enzyme adenylate kinase which contributes
to the cellular lysis. Trastuzumab antagonizes the consti-
tutive growth-signaling properties of the HER2 system,
mobilizes immune cells to kill the tumor target, and rein-
forces chemotherapy-induced cytotoxicity.*”-*

For breast cancer patients with the HER2-enriched
subtype, there are two distinct eras determined by the
usage of trastuzumab in the adjuvant setting. In the period
preceding the use of anti-HER2 targeted therapy, the LRR
rate of this tumor ranges from 4% to 15%.'®*' The natural
process of this phenotype of breast cancer has been posi-

tively influenced by trastuzumab.’> Yin et al’’

analyzed
six relevant studies and indicated that trastuzumab reduced
the LRR rate of HER2-positive breast cancer by 50%. This

conclusion was supported by a retrospective study

performed by Panoff and colleagues,34 which found that
the LRR rate of women with this disease who underwent
mastectomy plus trastuzumab was 1.7%. Our article finds
the different LRR rates between HER2-amplified breast
tumors undergoing mastectomy and those undergoing
BCT before the application of trastuzumab coupled with
the identical LRR rate among both surgical scenarios after
its administration, which mirrors the trastuzumab-adjusted
alteration of the natural course of this disease.

There is a viewpoint suggesting that the prognosis of
HER2-enriched breast cancers primarily depends on the
biological characteristics of the disease rather than the
content of surgical approach.>> Nevertheless, it may be
somewhat confined and not comprehensive. A study
enrolled 618 breast cancer patients that underwent either
BCT or mastectomy, 92 of whom were classified as the
HER2 subtype.”' In the BCT cohort, HER2 subtype of
breast cancer and lymph node positivity were independent
prognostic factors associated with high-risk of LRR. This
cancer subset was not associated with increased risk of
LRR in the mastectomy cohort. Similarly, our results reaf-
firm that the different extents of surgery may be related to
the prognosis of HER2-overexpression breast carcinoma
devoid of trastuzumab treatment.

There are some limitations of this article that deserve
mention. First, despite the absence of publication bias,
only English literature was included which might give
rise to selection bias. Second, the included studies in
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Study ID Y 0dds ratio OR (95% Cl)  Weight (%)
Event  Total Event Total M-H, fixed, 95% CI
Voduc (2010) 35 147 27 80 —H 0.61(0.34,1.12)  49.31
Gabos (2010) 6 61 7 27 —— 0.31(0.09,1.04)  16.19
lhemelandu (2008) 0 21 1 13 0.19 (0.01, 5.13) 3.32
Tanioka (2010) 3 23 5 20 — 0.45 (0.09, 2.19) 8.41
Straver (2010) 1 23 2 33 Em—— 0.70 (0.06, 8.26)  2.91
Peterson (2014) 4 326 6 422 — 0.86 (0.24, 3.08) 9.56
Herrero-vicent (2016) 4 21 5 27 —— 1.04 (0.24,4.45)  6.55
Debled (2015) 0 44 3 108 0.34 (0.02, 6.69) 3.74
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Mastectom BCT :
Study ID Al Qdds ratio OR (95% CI)  Weight (%)
Event Total Event Total M-H, fixed, 95% CI
Transtuzumab absent
Voduc (2010) 35 147 27 80 —H 0.61(0.34,1.12)  49.31
Gabos (2010) 6 61 7 27 —a— 0.31 (0.09, 1.04) 16.19
lhemelandu (2008) 0 21 1 13 0.19 (0.01, 5.13) 3.32
Subgroup (?=0.0%; P=0.51) 41 229 35 120 - 0.52(0.31,0.88)  68.82
Transtuzumab received
Tanioka (2010) 3 23 5 20 — & 0.45 (0.09, 2.19) 8.41
Straver (2010) 1 23 2 33 —] 0.70 (0.06, 8.26)  2.91
Peterson (2014) 4 326 6 422 — 0.86 (0.24,3.08)  9.56
Herrero-vicent (2016) 4 21 5 27 s 1.04 (0.24, 4.45) 6.55
Debled (2015) 0 44 3 108 0.34 (0.02, 6.69) 3.74
Subgroup (P=0.0%; P=0.94) 12 437 21 611 —- 0.71(0.34, 1.49)  31.18
Overall (?=0.0%; P=0.91) 53 666 56 731 B 0.58 (0.38, 0.89)  100.00
I ) 1 1
N N Q \}
Q.Q Q- N N '\Q
Favour (Mastectomy) Favour (BCT)

Figure 3 The comparison of local-regional relapse between mastectomy and BCT. (A) Whole group analysis; (B) Subgroup analysis.

Abbreviation: BCT, breast-conserving therapy.

partial meta-analyses were limited, which might lead to

result bias. More importantly, we did not investigate other

factors that might affect the outcome of LRR in women

because of insufficient information provided by the pub-

lications, such as chemotherapy regimen,

mode, and dose of radiotherapy.

fractionated
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Figure 4 The assessment of risk of bias by the new Cochrane tool. (A) The risk of bias summary; (B) The risk of bias graph.

Conclusion

The OS of HER2-amplified breast tumor patients treated
with NAT is equivalent to those with AT treatment. The
LRR rate of those women who undergo mastectomy
compared to BCT is identical in the absence of trastu-
zumab treatment, but mastectomy reduces the LRR rate
compared to BCT in women who receive trastuzumab

treatment.

Ethics approval and consent to
participate

This article does not contain any studies with human
participants or animals performed by any of the authors.
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Begg’s funnel plot with pseudo 95% confidence limits
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Figure S| The Begg'’s funnel plot with a 95% confidence interval was created to assess the presence of publication bias OS of neoadjuvant therapy versus adjuvant therapy.
p=0.844 according to the Egg’s test.

Begg’s funnel plot with pseudo 95% confidence limits
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Figure S2 The Begg's funnel plot with a 95% confidence interval was created to assess the presence of publication bias in LRR of mastectomy versus breast-conserving
therapy. p=0.515 according to the Egg’s test.

References

—_

N

W

. Herrero-Vicent C, Guerrero-Zotano A, Gavila-Gregori J, et al.A prog-

nostic index for locoregional recurrence after neoadjuvant chemother-
apy. Ecancermedicalscience. 2016;10:647.

. Themelandu CU, Naab TJ, Mezghebe HM, et al. Treatment and survi-

val outcome for molecular breast cancer subtypes in black women.
Ann Surg. 2008;247(3):463-469.

. Gabos Z, Thoms J, Ghosh S, et al. The association between

biological subtype and locoregional recurrence in newly diagn-
osed breast 2010;124(1):
187-194.

cancer. Breast Cancer Res Treat.

wn

N

~

. Debled M, MacGrogan G, Breton-Callu C, et al. Surgery following

neoadjuvant chemotherapy for HER2-positive locally advanced
breast cancer. Time to reconsider the standard attitude. Eur J
Cancer. 2015;51(6):697-704.

. Straver ME, Rutgers EJT, Rodenhuis S, et al. The relevance of breast

cancer subtypes in the outcome of neoadjuvant chemotherapy. Ann
Surg Oncol. 2010;17(9):2411-2418.

. Voduc KD, Cheang MC, Tyldesley S, Gelmon K, Nielsen TO,

Kennecke H. Breast cancer subtypes and the risk of local and regio-
nal relapse. J Clin Oncol. 2010;28(10):1684—1691.

. Tanioka M, Shimizu C, Yonemori K, et al. Predictors of recurrence in

breast cancer patients with a pathologic complete response after
neoadjuvant chemotherapy. Br J Cancer. 2010;103(3):297-302.

8052

Dove

Cancer Management and Research 2019:1 |


http://www.dovepress.com
http://www.dovepress.com

Dove He et al

8. Peterson DJ, Truong PT, Sadek BT, et al. Locoregional recurrence 11. Yang H, Zhou L, Wang S, et al. Retrospective analysis of concurrent

and survival outcomes by type of local therapy and trastuzumab use docetaxel and epirubicin neoadjuvant versus adjuvant chemotherapy:
among women with node-negative, HER2-positive breast cancer. Ann Which leads to better outcomes for different subtype breast cancer
Surg Oncol. 2014;21(11):3490-3496. patients? Medicine. 2018;97(40):¢12690.

9. Chatterjee S, Arunsingh M, Agrawal S, et al. Outcomes following a 12. Palmieri C, Macpherson IR, Yan K, et al. Neoadjuvant chemotherapy
moderately hypofractionated adjuvant radiation (START B Type) and trastuzumab versus neoadjuvant chemotherapy followed by post-
schedule for breast cancer in an unscreened non-caucasian popula- operative trastuzumab for patients with HER2-positive breast cancer.
tion. Clin Oncol. 2016;28(10):e165—e172. Oncotarget. 2016;7(11):13209-13220.

10. Gonzalez-Angulo AM, Parinyanitikul N, Lei X, et al Effect of adju-
vant trastuzumab among patients treated with anti-HER2-based
neoadjuvant therapy. Br J Cancer. 2015;112(4):630-635.

Cancer Management and Research 2019:1 | submit your manuscript 8053
Dove


http://www.dovepress.com
http://www.dovepress.com

He et al

Dove

Video abstract

Point your SmartPhone at the code above. If you have a
QR code reader the video abstract will appear. Or use:
https://youtu.be/NIW I HV69ESk

Cancer Management and Research

Publish your work in this journal

Cancer Management and Research is an international, peer-reviewed
open access journal focusing on cancer research and the optimal use of
preventative and integrated treatment interventions to achieve improved
outcomes, enhanced survival and quality of life for the cancer patient.

Dove

The manuscript management system is completely online and includes
a very quick and fair peer-review system, which is all easy to use.
Visit http://www.dovepress.com/testimonials.php to read real quotes
from published authors.

Submit your manuscript here: https://www.dovepress.com/cancer-management-and-research-journal

8054 submit your manuscript

Dove

Cancer Management and Research 2019:1 |


http://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com
http://www.dovepress.com

