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Case Report

Pathological complete response after neoadjuvant cyclin-dependent kinase 4/6 
inhibitor and neoadjuvant endocrine therapy in locally advanced hormone 
receptor-positive breast cancer
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Breast cancer (BC) comprises various phenotypic and 
genotypic factors that contribute to its complexity in 
the treatment. With the recent advances in molecular 

pathology, different molecular subtypes have been identified as 
receptors such as estrogen receptor, progesterone receptor, and 
human epidermal growth factor 2 (HER2). According to St. 
Galen’s consensus, four major molecular subtypes are identified 
for BC, namely, luminal A, luminal B, HER2 enriched, and basal 
type [1]. These molecular subtypes help in prognosticating and 
selection of adjuvant therapy. For hormone receptor-positive 
(HR+) BC, endocrine therapy was the only adjuvant systemic 
therapy available until the introduction of cyclin-dependent 
kinases 4/6 (CDK 4/6) inhibitors in the armamentarium. CDK 
4/6 inhibitors work at the checkpoint of G1-S phase of the cell 
cycle and prevent the progression of cell cycle, thus leading to 
cell death [2]. At present, CDK 4/6 inhibitors are approved for 

advanced HR+ BC [3,4]. For locally advanced BC, systemic 
chemotherapy is the treatment of choice as neoadjuvant therapy. 
However, for patients who decline or are ineligible for systemic 
chemotherapy, CDK 4/6 inhibitors show a promising alternative.

Here, we present a case report of neoadjuvant CDK 4/6 
inhibitors for focally advanced BC.

CASE REPORT

A postmenopausal female in her early 70 s presented with a 
complaint of a lump in the right breast for 1 year which was 
gradually progressive in nature and associated with intermittent 
dull aching pain. She is a known hypertensive and diabetic 
on regular oral medications for the past 10 years. She has no 
significant past history and no family history of cancer.

On clinical examination, she is average built with fair 
general condition having eastern cooperative oncology group 
performance status 2 (ECOG PS 2). There is a 3 × 3 cm fixed, 
firm mass in the right upper outer quadrant of the breast with 
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nipple retraction and overlying skin involvement. A single 1 × 
1 cm free, mobile right axillary node was also palpable. A rest of 
the systemic examinations were within normal limits.

The patient was evaluated for breast malignancy. Whole-body 
fluorodeoxyglucose (FDG) positron emission tomography (PET) 
computed tomography (CT) showed multiple FDG avid enhancing 
soft-tissue lesions in the right upper outer quadrant, largest 1.2 
× 1.3 cm, standardized uptake value (SUV) max 4.8 with FDG 
avid right axillary lymph node level I and II, 14 × 7 mm, SUV 
1.4. Histopathological evaluation from the breast mass showed 
invasive duct carcinoma, Grade 3. Immunohistochemistry 
showed lesions to be Estrogen Receptor/Progesterone Receptor 
(ER+/PR-) and HER2 negative with Ki67 (MIB1- 30%) 
(Fig. 1). Baseline hematological workup showed no significant 
abnormalities. The patient was diagnosed as locally advanced BC 
(cT4B N1 M0) (HR+) stage IIIB.

The patient was counseled regarding systemic chemotherapy 
as a neoadjuvant treatment. However, the patient refused systemic 
chemotherapy in view of advanced age, low ECOG status, and 
multiple comorbidities. After discussing with the family members, 
she was started on tablet letrozole 2.5 mg and tablet palbociclib 
125 mg. CDK 4/6 inhibitor was tolerated well by the patient 
without any need for dose modifications. Post 6 months of therapy 
assessment, FDG PET CT was done which showed an interval 
decrease in size, number, and metabolic activity of the primary 
breast lesion which was suggestive of a favorable partial response.

The patient was then advised for surgical evaluation for 
which she underwent a modified radical mastectomy with the 
right axillary lymph node dissection. The post-operative period 
was uneventful. The post-operative histopathological report 
showed a complete pathological response (ypT0N0) (Fig. 2). 
She received post-mastectomy radiotherapy: Hypofractionated 
regime 40Gy/15# which she tolerated well.

The patient is now on endocrine therapy (Tab letrozole 2.5 mg) 
and adjuvant CDK 4/6 inhibitor (Tab palbociclib 125 mg) for the 
past 8 months and doing well till now with no significant adverse 
events (disease-free interval of 8 months).

DISCUSSION

BC is a heterogenous group encompassing a varied array 
of different subtypes. With the recent advances in systemic 

chemotherapy and immunotherapy, we are now increasing the 
overall survival of the BC warriors. Multiple targeted receptors 
have been identified for their therapeutic uses such as ER/PR 
and HER2 receptors. Systemic chemotherapy as a neoadjuvant 
therapy plays a key role in HER2-enriched and triple-negative 
BC [5,6]. This neoadjuvant chemotherapy increases the 
pathological complete response (pCR) and rates of breast 
conservation surgeries in HER2-enriched and triple-negative 
BC [7]. This increase in pCR translates to improved survival of 
these subtypes of BC. Studies have shown that the HR+ subtype 
of BC is less responsive to neoadjuvant systemic chemotherapy. 
For these subsets of populations, other modalities like endocrine 
therapy can be additionally considered as a treatment option. 
Systemic chemotherapy is associated with its own set of adverse 
events such as myelosuppression, alopecia, gastrointestinal 
toxicities, and neurological abnormalities. A systematic review 
of neoadjuvant endocrine therapy versus systemic chemotherapy 
showed no statistical difference in response rate between the two 
giving the need for patient-tailored neoadjuvant therapy [8]. Many 
of the retrospective data utilizing neoadjuvant endocrine therapy 
comprised more geriatric population with multiple comorbidities 
versus patients receiving systemic chemotherapy. Long-term data 
show no significant survival difference in the two arms [9].

With the advent of CDK 4/6 inhibitors such as palbociclib, 
ribociclib, and abemaciclib, the combination treatment of 
endocrine therapy and CDK 4/6 inhibitors has again shown a 
promising result. Initially up till now, these combinations are 
approved in metastatic settings but many phase 2/3 trials are 
going on in the early breast and locally advanced HR+ BC [10]. 
The NeoPalAna study utilizing neoadjuvant palbociclib and 
anastrozole in stage II/III HR+ BC showed an increase in complete 
cell cycle arrest, thus showing its anti-proliferative action. In the 
PALLET study, neoadjuvant palbociclib with letrozole was given 
showing a significant reduction in Ki 67 in them [11]. In the 
CORALLEN study, neoadjuvant ribociclib with letrozole were 
given for postmenopausal HR+ BC, here also there is evidence of 
molecular downstaging of the tumor [12]. In the NeoMONARCH 
trial, neoadjuvant abemaciclib showed a greater reduction in 
Ki67 with an acceptable adverse events profile [13]. Neoadjuvant 
letrozole and palbociclib showed encouraging clinical response 
in high-risk luminal BC [14]. Safety-wise, CDK 4/6 inhibitors are 
well tolerated with most common side effects include diarrhea, 

Figure 1: Left side shows H/E stained invasive duct carcinoma, Grade 3. Right-sided images show immunohistochemistry; (a) estrogen receptor 
(positive); (b) progesterone receptor (negative); (c) human epidermal growth factor receptor 2 (negative); and (d) MIB1: 30%
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neutropenia, fatigue, anemia, and thrombocytopenia [15]. Meta-
analysis shows that neoadjuvant CDK 4/6 inhibitors have a 
similar efficacy and lesser toxicity than neoadjuvant systemic 
chemotherapy [16].

Thus, considering the different variants of BC, a patient-
tailored treatment which includes its staging and molecular 
profiling along with the patient’s performance status and 
comorbidities has to be taken into account for the management.

CONCLUSION

With the advent of endocrine therapy and CDK 4/6 inhibitors, HR+ 
BC now has more targeted treatment options. These new therapies 
are less toxic than the currently approved systemic chemotherapy. 
Although currently matured overall survival data are still lacking 
for a direct head-to-head comparison between neoadjuvant CDK 
4/6 inhibitors and neoadjuvant systemic chemotherapy, CDK 
4/6 inhibitors can be utilized on an individual basis for patient 
directed tailored treatment.

ACKNOWLEDGMENT

We would like to express our sincere gratitude to the patient and 
her attendants along with all the support staff of Department of 
Radiation Oncology, AIIMS Bhubaneswar for this case report. 
Their cooperation and assistance have been instrumental in 
shaping the content of this report.

AUTHORS’ CONTRIBUTIONS

Dr. Ankur Mahajan, Dr. Saroj Kumar Das Majumdar: Data 
Collection, Manuscript preparation and editing; Dr. Sandip 
Kumar Barik, Dr. Deepak Kumar Das, Dr. Dillip Kumar Parida: 
Manuscript editing; Dr. Rashmi Patnayak, Dr. Manas Baisakh: 
Pathological assessments. All the authors read and approved the 
final version of the manuscript.

REFERENCES

1. Falck AK, Fernö M, Bendahl PO, Rydén L. St Gallen molecular subtypes 
in primary breast cancer and matched lymph node metastases-aspects on 
distribution and prognosis for patients with luminal a tumours: Results from 

a prospective randomised trial. BMC Cancer 2013;13:558.
2. Shah M, Nunes MR, Stearns V. CDK4/6 Inhibitors: Game changers in 

the management of hormone receptor-positive advanced breast cancer? 
Oncology (Williston Park N) 2018;32:216-22.

3. Finn RS, Martin M, Rugo HS, Jones S, Im SA, Gelmon K, et al. Palbociclib 
and letrozole in advanced breast cancer. N Engl J Med 2016;375:1925-36.

4. Hortobagyi GN, Stemmer SM, Burris HA, Yap YS, Sonke GS, Hart L, et al. 
Overall survival with ribociclib plus letrozole in advanced breast cancer. 
N Engl J Med 2022;386:942-50.

5. Gianni L, Pienkowski T, Im YH, Roman L, Tseng LM, Liu MC, et al. 
Efficacy and safety of neoadjuvant pertuzumab and trastuzumab in women 
with locally advanced, inflammatory, or early HER2-positive breast cancer 
(NeoSphere): A randomised multicentre, open-label, phase 2 trial. Lancet 
Oncol 2012;13:25-32.

6. Sikov WM, Berry DA, Perou CM, Singh B, Cirrincione CT, Tolaney SM, 
et al. Impact of the addition of carboplatin and/or bevacizumab to 
neoadjuvant once-per-week paclitaxel followed by dose-dense doxorubicin 
and cyclophosphamide on pathologic complete response rates in stage II to 
IIi triple-negative breast cancer: CALGB 40603 (Alliance). J Clin Oncol 
2015;33:13-21.

7. Cortazar P, Zhang L, Untch M, Mehta K, Costantino JP, Wolmark N, et al. 
Pathological complete response and long-term clinical benefit in breast 
cancer: The CTNeoBC pooled analysis. Lancet 2014;384:164-72.

8. Spring LM, Gupta A, Reynolds KL, Gadd MA, Ellisen LW, Isakoff SJ, et al. 
Neoadjuvant endocrine therapy for estrogen receptor-positive breast cancer. 
A systematic review and meta-analysis. JAMA Oncol 2016;2:1477-86.

9. Thornton M, Williamson H, Westbrook K, Greenup R, Plichta J, 
Rosenberger L, et al. Neoadjuvant endocrine therapy versus neoadjuvant 
chemotherapy in node-positive invasive lobular carcinoma. Ann Surg Oncol 
2019;26:3166-77.

10. Ploumaki I, Triantafyllou E, Koumprentziotis IA, Karampinos K, 
Drougkas K, Karavolias I, et al. Cyclin-dependent kinase 4/6 inhibitors as 
neoadjuvant therapy of hormone receptor-positive/HER2-negative early 
breast cancer: What do we know so far? Clin Breast Cancer 2024;24:e177-85.

11. Johnston S, Puhalla S, Wheatley D, Ring A, Barry P, Holcombe C, et al. 
Randomized phase ii study evaluating palbociclib in addition to letrozole 
as neoadjuvant therapy in estrogen receptor-positive early breast cancer: 
PALLET Trial. J Clin Oncol 2019;37:178-89.

12. Prat A, Saura C, Pascual T, Hernando C, Muñoz M, Paré L, et al. Ribociclib 
plus letrozole versus chemotherapy for postmenopausal women with 
hormone receptor-positive, HER2-negative, luminal B breast cancer 
(CORALLEEN): An open-label, multicentre, randomised, phase 2 trial. 
Lancet Oncol 2020;21:33-43.

13. Hurvitz S, Abad MF, Rostorfer R, Chan D, Egle D, Huang CS, et al. Breast 
cancer, early stage Interim results from neoMONARCH: A neoadjuvant 
phase II study of abemaciclib in postmenopausal women with HR+/HER2-
breast cancer (BC). Ann Oncol 2016;27:vi552.

14. Cottu P, D’Hondt V, Dureau S, Lerebours F, Desmoulins I, Heudel PE, et al. 
Letrozole and palbociclib versus chemotherapy as neoadjuvant therapy of 
high-risk luminal breast cancer. Ann Oncol 2018;29:2334-40.

15. Barroso-Sousa R, Shapiro GI, Tolaney SM. Clinical development of the 
cdk4/6 inhibitors ribociclib and abemaciclib in breast cancer. Breast Care 
(Basel) 2016;11:167-73.

16. Hong K, Yao L, Sheng X, Ye D, Guo Y. Neoadjuvant therapy of cyclin-
dependent kinase 4/6 inhibitors combined with endocrine therapy in HR+/
HER2-breast cancer: A systematic review and meta-analysis. Oncol Res 
Treat 2021;44:557-67.

Funding: Nil; Conflicts of interest: Nil.

How to cite this article: Mahajan A, Majumdar SK, Barik SK, 
Das DK, Parida DK, Patnayak R, et al. Pathological complete 
response after neoadjuvant cyclin-dependent kinase 4/6 inhibitor and 
neoadjuvant endocrine therapy in locally advanced hormone receptor-
positive breast cancer. Indian J Case Reports. 2024;10(10):322-324.

Figure 2: (a) Breast tissue showing hyalinization without any 
evidence of tumor (post-operative) and (b) lymph node showing 
histiocytes without tumor component (post-operative)
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