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Abstract:  

In the last decade there has been a rise in the use of neoadjuvant chemotherapy for treatment of cancer 
patients due to undergo surgery. Although neoadjuvant therapy can reduce tumor size to non-
distinguishable levels it does not improve overall patient survival (Rastogi, Anderson et al. 2008, Gianni, 
Baselga et al. 2009). This paradox is answered by new findings from Karagiannis and collaborators 
(Karagiannis, Pastoriza et al. 2017), and Chang and colleagues (Chang, Jalgaonkar et al. 2017) who show 
that though neoadjuvant chemotherapy reduces tumor size, they also increase breast tumor metastasis. 
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Neoadjuvant chemotherapy has been widely 
used in the last decade for pre-operative 
tumors. Recent published work by Karagiannis 
and collaborators (Karagiannis, Pastoriza et al. 
2017), and Chang and colleagues (Chang, 
Jalgaonkar et al. 2017) show that though 
neoadjuvant chemotherapy reduces tumor size, 
they also increase breast tumor metastasis. 

Karagiannis, et al. using intra-vital imaging show 
that paclitaxel treated mice have greater 
vascular leakage and tumor cell dissemination, 
which occurs from specific site, which they 
define as the tumor microenvironment of 
metastasis (TMEM) site. The mechanism which 
they believe leads to more disseminated tumors 
is through expression of the invasive isoform of 
the actin binding protein mammalian enabled 
(Mena) called MenaINV. Greater MenaINV 
expression in primary tumor indicates a more 
aggressive form of breast cancer. The authors 
after knocking down MENA in mice were able to 
prevent chemotherapy induced tumor cell 
dissemination. Next, the authors also show that 
the effects are not only limited to paclitaxel, but 
to a variety of neoadjuvant therapies. Last, the 
authors demonstrate that the data obtained 
from mice correlated with patients: 
neoadjuvant treated patients showed higher 
TMEM score and higher MenaINV levels in 
tissues and in biopsy samples. 

Chang and colleagues also show that paclitaxel 
increases TMEM numbers (tumor disseminating 
sites) and vascularization, as well as lung 
metastatic seeding and colonization of breast 
cancer cells. They show that paclitaxel-
mediated increased metastasis is dependent on 
Atf3 a stress inducible gene, and the knockout 
of Atf3 gene was able to prevent chemotherapy 
induced tumor cell dissemination, lung 
metastatic seeding and colonization. Next, they 
demonstrate that Atf3 upregulation increases 
CCL2 expression in lungs leading to increased 
inflammatory macrophage infiltration and 
further inducing metastasis in the lung. Last, the 
authors used cancer patient samples to further 
correlate neoadjuvant chemotherapy’s role in 
increased Atf3 expression, and in increasing 
tumor metastasis. 

The authors comment that it is still early to 
remove neo-adjuvant chemotherapy from 
clinic; a reduction of its use in pre-operative 
patients with small breast tumor size could be 
practiced. Overall, these findings make a case 
for caution with the use of neoadjuvant 
therapies in treatment of breast cancer 
patients. It is still too early to predict the effect 
of neo-adjuvant chemotherapy on other cancer 
types.  

 

mailto:chinmay.surve@einstein.yu.edu


47  Journal of Postdoctoral Research September 2017:46-47 

 

References: 

Chang, Y. S., S. P. Jalgaonkar, J. D. Middleton 
and T. Hai (2017). "Stress-inducible gene Atf3 
in the noncancer host cells contributes to 
chemotherapy-exacerbated breast cancer 
metastasis." Proc Natl Acad Sci U S A. 
https://doi.org/10.1073/pnas.1700455114 

Gianni, L., J. Baselga, W. Eiermann, V. G. Porta, 
V. Semiglazov, A. Lluch, M. Zambetti, D. 
Sabadell, G. Raab, A. L. Cussac, A. Bozhok, A. 
Martinez-Agulló, M. Greco, M. Byakhov, J. J. L. 
Lopez, M. Mansutti, P. Valagussa and G. 
Bonadonna (2009). "Phase III Trial Evaluating 
the Addition of Paclitaxel to Doxorubicin 
Followed by Cyclophosphamide, Methotrexate, 
and Fluorouracil, As Adjuvant or Primary 
Systemic Therapy: European Cooperative Trial 
in Operable Breast Cancer." Journal of Clinical 
Oncology 27(15): 2474-2481. 
https://doi.org/10.1200/JCO.2008.19.2567 
PMid:19332727 

 

Karagiannis, G. S., J. M. Pastoriza, Y. Wang, A. S. 
Harney, D. Entenberg, J. Pignatelli, V. P. 
Sharma, E. A. Xue, E. Cheng, T. M. D'Alfonso, J. 

 

G. Jones, J. Anampa, T. E. Rohan, J. A. Sparano, 
J. S. Condeelis and M. H. Oktay (2017). 
"Neoadjuvant chemotherapy induces breast 
cancer metastasis through a TMEM-mediated 
mechanism." Sci Transl Med 9(397). 
PMid:28679654 PMCid:PMC5592784 

Rastogi, P., S. J. Anderson, H. D. Bear, C. E. 
Geyer, M. S. Kahlenberg, A. Robidoux, R. G. 
Margolese, J. L. Hoehn, V. G. Vogel, S. R. Dakhil, 
D. Tamkus, K. M. King, E. R. Pajon, M. J. Wright, 
J. Robert, S. Paik, E. P. Mamounas and N. 
Wolmark (2008). "Preoperative Chemotherapy: 
Updates of National Surgical Adjuvant Breast 
and Bowel Project Protocols B-18 and B-27." 
Journal of Clinical Oncology 26(5): 778-785. 
https://doi.org/10.1200/JCO.2007.15.0235 
PMid:18258986 

 

 

https://doi.org/10.1073/pnas.1700455114
https://doi.org/10.1200/JCO.2008.19.2567
https://doi.org/10.1200/JCO.2007.15.0235

