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Case Report 
 
A 52-year-old postmenopausal woman underwent a screening 
mammogram which revealed architectural distortion of the left 
breast. Subsequent diagnostic mammogram and ultrasound 
demonstrated a 21 mm mass in the upper outer quadrant of the 
left breast.  Biopsy revealed grade 2 invasive ductal carcinoma, 
Estrogen Receptor (ER) positive, Progesterone Receptor (PR) 
positive, ki67 high at 50%, HER 2 positive at 3+ by immuno-
histochemistry (IHC). Subsequent MRI of the breast confirmed 
a 22 mm mass in the left breast upper outer quadrant. She was 
felt to have clinical stage IIA T2N0M0 breast cancer. 
 
This patient was treated with neoadjuvant docetaxel, carbo-
platin, trastuzumab and pertuzumab (TCHP) for 6 cycles. 
Subsequently she chose to undergo bilateral mastectomies and 
was found to have residual 1.8 cm low grade invasive ductal 
carcinoma with chemotherapy effect seen. Three sentinel nodes 
were removed, none involved with carcinoma- residual 
ypT1cN0M0 disease. Her systemic therapy then continued with 
ado-trastuzumab emtansine (T-DM1) and anastrazole. 
 
Discussion 
 
Neoadjuvant therapy is often used in the setting of HER2 posi-
tive breast cancer due to high rates of clinical and pathologic 
response to the combination of chemotherapy and HER 2 
blocking agents. Neoadjuvant therapy was used in this patient 
to allow her time to make a decision about her surgical options, 
and also to guide adjuvant therapy decisions based on her 
pathologic response to neoadjuvant treatment. In addition, if 
she had undergone mastectomy as her first treatment and was 
found to have nodal involvement, she likely would have 
undergone an axillary node dissection. Therefore neoadjuvant 
therapy can potentially minimize nodal surgery by clearing 
microscopic nodal involvement.  
 
The combination of chemotherapy and HER2 blockade is stan-
dard neoadjuvant treatment for most stages of HER 2 positive 
disease. In September 2013, the FDA granted accelerated 
approval to pertuzumab as neoadjuvant therapy in combination 
with trastuzumab and docetaxel for stage II or higher breast 
cancer based on the NeoSphere Trial.1 In this trial, patients 
received 4 cycles of neoadjuvant docetaxel with trastuzumab, 
pertuzumab, or both, and patients in one additional arm of the 
trial received the antibodies alone, trastuzumab and pertuzu-
mab, without docetaxel. The addition of pertuzumab to  

 
 
docetaxel and trastuzumab resulted in a higher  pathologic 
complete response rate (pCR)- 46% versus 29%. Patients 
receiving pertuzumab and trastuzumab without docetaxel had a 
pCR rate of only 17%, demonstrating the importance of 
chemotherapy in the treatment of HER2 positive breast cancer. 
Based on the results of the NeoSphere trial, pertuzumab is 
routinely incorporated into the neoadjuvant treatment of stage 
II or higher HER2 positive breast cancer. 
 
An additional multi-arm trial, the TRYPHAENA trial,2 
evaluated neoadjuvant TCHP, as well as chemotherapy with an 
anthracycline-containing chemotherapy regimen combined 
with trastuzumab and pertuzumab initiated either concurrently 
or after the anthracycline. The results demonstrated pCR rates 
exceeding 55% on all arms, with the TCHP regimen resulting 
in a 64% pCR, although this study was not powered for com-
parison between the arms. The non-anthracycline containing 
TCHP regimen has been adopted by many oncologists as 
standard of care, felt to be equally effective but less toxic than 
anthracycline-based regimens. 
 
In an attempt to improve on outcomes with neoadjuvant therapy 
in HER2 positive disease, the Kristine Trial3 compared 
neoadjuvant T-DM1 plus pertuzumab to TCHP. Although the 
T-DM1 combination therapy was better tolerated with fewer 
serious adverse events, the pathologic response rate to TCHP 
exceeded that of the T-DM1 arm (55.7 vs 44.4%) and therefore 
chemotherapy combined with HER2 blockade remains the 
standard of care in the neoadjuvant setting. 
 
In contrast to the Kristine Trial, the adjuvant use of T-DM1 
compared to trastuzumab on the Katherine Trial4 did show an 
improvement in 3-year invasive disease free survival with T-
DM1 (88 vs 77%) in women with HER2-positive early breast 
cancer with residual invasive disease after neoadjuvant  chemo-
therapy and trastuzumab. Therefore current standard of care is 
to give T-DM1 postoperatively if the patient does not achieve a 
pCR following TCHP or other neoadjuvant therapy, while 
trastuzumab with or without pertuzumab is recommended treat-
ment after a pCR. 
 
Patients presenting with stage I HER 2 positive breast cancer, 
were evaluated in a phase II study5 of weekly paclitaxel for 12 
weeks in combination with 1 year of trastuzumab. This resulted 
in excellent 7-year disease free survival rates of 94.6% in 



  
 
hormone receptor positive patients and 90.7% in hormone 
negative patients. Therefore, for clinical stage I disease, 
although neoadjuvant therapy can be implemented as it does 
give prognostic information and can potentially change 
adjuvant therapy, surgery as the first treatment modality is also 
an option. If the disease is truly stage I, the well-tolerated and 
effective adjuvant regimen of paclitaxel and trastuzumab alone 
can be used. 
 
For the patient discussed above, T-DM1 was administered 
postoperatively as she did not achieve a pCR after neoadjuvant 
therapy.  In addition, she will also be treated with an aromatase 
inhibitor for her hormone receptor positive breast cancer. 
 
REFERENCES 
 
1. Gianni L, Pienkowski T, Im YH, Tseng LM, Liu MC, 

Lluch A, Starosławska E, de la Haba-Rodriguez J, Im 
SA, Pedrini JL, Poirier B, Morandi P, Semiglazov V, 
Srimuninnimit V, Bianchi GV, Magazzù D, McNally V, 
Douthwaite H, Ross G, Valagussa P. 5-year analysis of 
neoadjuvant pertuzumab and trastuzumab in patients with 
locally advanced, inflammatory, or early-stage HER2-
positive breast cancer (NeoSphere): a multicentre, open-
label, phase 2 randomised trial. Lancet Oncol. 2016 
Jun;17(6):791-800. doi: 10.1016/S1470-2045(16)00163-7. 
Epub 2016 May 11. PubMed PMID: 27179402. 

2. Schneeweiss A, Chia S, Hickish T, Harvey V, Eniu A, 
Hegg R, Tausch C, Seo JH, Tsai YF, Ratnayake J, 
McNally V, Ross G, Cortés J. Pertuzumab plus 
trastuzumab in combination with standard neoadjuvant 
anthracycline-containing and anthracycline-free chemo-
therapy regimens in patients with HER2-positive early 
breast cancer: a randomized phase II cardiac safety study 
(TRYPHAENA). Ann Oncol. 2013 Sep;24(9):2278-84. 
doi: 10.1093/annonc/mdt182. Epub 2013 May 22. PubMed 
PMID: 23704196. 

3. Hurvitz SA, Martin M, Symmans WF, Jung KH, 
Huang CS, Thompson AM, Harbeck N, Valero V, 
Stroyakovskiy D, Wildiers H, Campone M, Boileau JF, 
Beckmann MW, Afenjar K, Fresco R, Helms HJ, Xu J, 
Lin YG, Sparano J, Slamon D. Neoadjuvant trastuzumab, 
pertuzumab, and chemotherapy versus trastuzumab 
emtansine plus pertuzumab in patients with HER2-positive 
breast cancer (KRISTINE): a randomised, open-label, 
multicentre, phase 3 trial. Lancet Oncol. 2018 Jan;19(1): 
115-126. doi: 10.1016/S1470-2045(17)30716-7. Epub 
2017 Nov 23. PubMed PMID: 29175149.  

4. von Minckwitz G, Huang CS, Mano MS, Loibl S, 
Mamounas EP, Untch M, Wolmark N, Rastogi P, 
Schneeweiss A, Redondo A, Fischer HH, Jacot W, 
Conlin AK, Arce-Salinas C, Wapnir IL, Jackisch C, 
DiGiovanna MP, Fasching PA, Crown JP, Wülfing P, 
Shao Z, Rota Caremoli E, Wu H, Lam LH, Tesarowski 
D, Smitt M, Douthwaite H, Singel SM, Geyer CE Jr; 
KATHERINE Investigators. Trastuzumab Emtansine for 
Residual Invasive HER2-Positive Breast Cancer. N Engl J 
Med. 2019 Feb 14;380(7):617-628. doi: 10.1056/ 

NEJMoa1814017. Epub 2018 Dec 5. PubMed PMID: 
30516102. 

5. Tolaney SM, Guo H, Pernas S, Barry WT, Dillon DA, 
Ritterhouse L, Schneider BP, Shen F, Fuhrman K, 
Baltay M, Dang CT, Yardley DA, Moy B, Marcom PK, 
Albain KS, Rugo HS, Ellis MJ, Shapira I, Wolff AC, 
Carey LA, Overmoyer B, Partridge AH, Hudis CA, 
Krop IE, Burstein HJ, Winer EP. Seven-Year Follow-
Up Analysis of Adjuvant Paclitaxel and Trastuzumab Trial 
for Node-Negative, Human Epidermal Growth Factor 
Receptor 2-Positive Breast Cancer. J Clin Oncol. 2019 Aug 
1;37(22):1868-1875. doi: 10.1200/JCO.19.00066. Epub 
2019 Apr 2. PubMed PMID: 30939096. 

 
 


