
1 © 2022 Annals of Medical and Health Sciences Research 

 Original Article Research Article

Abstract
Locally Advanced Breast Cancer (LABC) is a heterogenous disease not amenable for primary 
surgery. Neoadjuvant therapy has been shown to improve outcomes in patients with inoperable 
de novo Hormone Receptor-positive/Human Epidermal Growth factor receptor 2-negative 
(HR+/HER2-) locally advanced breast cancer.

An Italian retrospective single-center study included 23 de novo HR+/HER2-LABC patients, 
treated with first-line ribociclib plus letrozole. The clinical response was analyzed both at 
biological and clinical level. At baseline, 15 (65.2%) women had stage IIIA ductal carcinoma; 
median Ki-67 expression was 15% (range: 10-80%) and 13 patients (56,5%) had Ki-67 under 20%. 
After treatment, 68.5% of patients achieved overall response with 1 clinical complete response; 
73.9% were eligible for surgery. Following surgery, 88% experienced TNM downstaging and 
56% obtained Ki-67 regression. At a median follow-up of 18 months, all patients were alive. 

Thus, a Cyclin-Dependent Kinase (CDK) 4/6 inhibitor (ribociclib) in combination with a 
nonsteroidal aromatase inhibitor (letrozole) represents an effective strategy to reduce tumor 
volume and to facilitate conservative surgery also in those patients initially considered 
inoperable. To our knowledge, this is the first real-world observational report of ribociclib plus 
letrozole in this setting.
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Introduction
Locally Advanced Breast Cancer (LABC) is a heterogenous 
disease without an univocal definition. It represents an important 
clinical issue, since it is still not so well characterized from both 
biological and clinical point of view, so far. Some authors used 
to consider LABC a disease not amenable for primary surgery, 
including those tumors of ≥ 5 cm, or involving the chest wall, 
muscle, or skin, or with satellite nodules or with an extensive 
nodal involvement [1]. Neoadjuvant chemotherapy is an 
established multimodality protocol for the treatment of LABC, 
reducing the tumor burden and increasing the likelihood of R0 
resection [2]. The opportunity of a breast conserving surgery 
and the feasibility to follow individual tumor response are 
some advantages of this therapy. However, only 1 in 5 patients 
achieves pathological Complete Response (pCR), a surrogate 
endpoint associated to a favorable prognosis. In addition, 
resistance and safety issues may occur, so that research for 
alternatives is needed, especially in elderly and frail patients. 
To overcome this issue, authors evaluated various lines of 
evidence from previous studies which highlighted the role of 
the combination of the neoadjuvant treatment with an Endocrine 
Therapy (ET), the backbone of HR+/HER2-advanced BC 
treatment [3]. Basically, endocrine therapy strategies are based on 
the inhibition of the production of estrogen, by using Aromatase 
Inhibitors (AI) or by directly targeting estrogen receptor [4]. 
Several clinical trials extensively investigated the administration 
of CDK4/6 inhibitors as neoadjuvant drug in patients with HR+/
HER2-negative genomic profile. Addition of selective cyclin-
dependent kinase 4/6 inhibitors, like palbociclib, ribociclib and 
abemaciclib, to ET has provided remarkable results in patients 
with distance metastasis [3,5–12]. Ribociclib has shown a good 

activity in the treatment of metastatic breast cancer in peri/
premenopausal women. The small molecule is given per os and 
plays an important role in regulating cell cycle progression and 
cellular proliferation. The combination of CDK inhibitors plus 
ET displayed a similar efficacy with a more favorable safety 
profile, compared to chemotherapy alone [13]. Albeit most are 
single-arm phase 2 trials with limited sample size, preliminary 
findings showed high antiproliferative effect (as measured by 
Ki-67 levels<2.7% (i.e., complete cell cycle arrest, CCCA) and 
a good safety profile [14]. 

Here we present data from a neoadjuvant therapy, ribociclib plus 
letrozole, used as a first-line treatment in patients presenting 
inoperable de novo HR+/HER2-LABC without evidence of 
distant metastases. 

Patients and Methods
The present Italian retrospective single-center study enrolled 
twenty-three women between September 2018 and January 
2021.

The patients included in the study fulfilled the following 
eligibility criteria: (i) diagnosed with HR+/HER2-LABC; (ii) 
not amenable for surgery; (iii) aged ≥ 18 years; (iv) in pre-e 
post-menopausal condition. Patients were treated with ribociclib 
600 mg/die (3 weeks on/1 week off) plus letrozole (2.5 mg/die 
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continuously) upfront. Pre-menopausal women received also 
goserelin. After surgery, patients continued endocrine therapy 
alone as adjuvant therapy [15]. 

All procedures were performed in accordance with the principles 
of the Declaration of Helsinki and with the regulations and 
guidelines governing medical practice and ethics in Italy. All 
patients provided written informed consent before participating 
in the study. 

Assessments 
Clinical and radiological evaluations were performed every 
12 weeks. Radiological response was assessed with ultrasound, 
resonance and computed tomography scan according to the Response 
Evaluation Criteria in Solid Tumors 1.1 (RECIST 1.1) criteria [16]. 

Estrogen Receptor (ER), Progesterone Receptor (PgR), HER2 
and Ki-67 were classified on the basis of the St. Gallen and 
American Society of Clinical Oncology-College of American 
Pathologists guidelines [17]. A cut-off of positively stained cells 
of 20% was used to classify the expression of Ki-67 and PgR as 
high (≥ 20%) or low (<20%) [18]. Luminal cases were classified as 
A if PgR was ≥ 20% and Ki-67 <20% or B if PgR was <20% and/
or Ki-67 was ≥ 20%. HER2 was assessed using the HercepTest 
(DAKO Corporation, Carpinteria, CA, USA): Samples scored 
as 3+ were considered HER2+. In case of equivocal results (2+), 
we performed fluorescence in situ hybridization.

Toxicities were graded using the National Cancer Institute 
Common Terminology Criteria for Adverse Events version 4.0[19].

Statistical analyses
For Ki-67 regression, a Chi-square test for univariate 
dichotomous variables was performed. Other clinical and 
pathological variables were presented as descriptive analysis. 
Data were expressed as frequencies (n (%)), median (range), 
and mean ± Standard Deviation (SD).

Results
A total of 23 patients were treated with ribociclib plus letrozole. 
Baseline characteristics of patients are the following: (i) median 
age was 58 years (range 41-88); (ii) 16 (69.6%) women were post-
menopausal; (iii) 15 (65.2%) had stage IIIA ductal carcinoma; (iv) 
7 (69.6%) reported a complex nipple-areola abnormality. 

The median level of specific biomarkers was measured. ER, 
PgR and Ki-67 expression was 90% (range: 70%-90%), 80% 
(range: 0%-90%) and 15% (range: 10%-80%), respectively. 14 
patients (60.9%) had luminal B LABC. All these informations 
are summarized in Table 1.

Table 1: Patient characteristics at baseline and after treatment 
(pharmacological and surgical). Data are expressed as 

frequencies (n [%]) or median (range). 

Parameter Baseline
After treatment 

(pharmacological and surgical) 
Age, years 58 (41-88)

Menopausal status
   Pre 7 (30.4%)

   Post 16 (69.6%)
Histology

    Ductal/NST 
carcinoma

22 (95.7%)

    Lobular 1 (4.3%)
Tumor size (n=23) (n=16)

   T1 3 (13.0%) 10 (62.5%)
   T2 9 (39.1%) 5 (31.3%)
   T3 5 (21.7%) 1 (6.3%)
   T4 6 (26.1%) 0 (0.0%)

Nodal status (n=23) (n=16)
   N0 0 (0.0%) 6 (37.5%)
   N1 5 (21.7%) 8 (50.0%)
   N2 18 (78.3%) 2 (12.5%)
   N3 0 (0.0%) 0 (0.0%)

Clinical Stage (n=23) (n=17)
   I 0 (0%) 6 (34.0%)

   IIA 0 (0%) 6 (37.5%)
   IIB 2 (8.7%) 3 (18.7%)
   IIIA 15 (65.2%) 2 (12.5%)
   IIIB 6 (26.1%) 0 (0.0%)

Grading, (n=20) (n=16)
   G1 3 (15.0%) 6 (37.5%)
   G2 10 (50.0%) 7 (43.8%)
   G3 7 (35.0%) 3 (18.8%)

Ki-67 expression (n=23)  (n=16)
   <20% 13 (56.5%) 14 (87.5%)
   ≥ 20% 10 (43.5%) 2 (12.5%)

HR expression (n=23) (n=16)
   ER, median 

(range)
90 (70-90) 90 (70-95)

      1-89% 3 (13.0%) 7 (43.8%)
    ≥ 90% 20 (87.0%) 9 (56.3%)

   PgR, median 
(range) 

80 (0-90) 0 (0-80)

0% 2 (8.7%) 11 (68.8%)
      1-19% 3 (13.0%) 2 (12.5%)
    ≥ 20% 18 (78.3%) 3 (18.7%)
Luminal (n=23)

   A 9 (39.1%)

   B 14 (60.9%)

Multifocality (n=23)

   Unifocal 20 (87.0%)

   Multifocal 3 (13.0%)
Complex 

nipple-areola 
abnormalities

(n=23)

   Yes 7 (69.6%)

   No 16 (30.4%)
Radiological 
Response

(n=19)

   CR 1 (5.3%)

   PR 12 (63.2%)

   SD 6 (31.6%)

Surgery (n=16)

   Conservative 1 (6.3%)

   Radical 15 (93.8%)
Adjuvant 

Radiotherapy
(n=18)

   Yes 13 (72.2%)
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   No 5 (27.8%)

Adjuvant therapy (n=16)

   Chemotherapy 3 (18.8%)
   Endocrine 

therapy
13 (81.3%)

Unless otherwise specified, data refer to all 23 patients. Baseline and 
post-treatment features were not available for all patients enrolled. 
Each subsection specifies the number of patients analyzed; NST: 
No Special Type, HR: Hormone Receptor; ER: Estrogen Receptor; 
PgR: Progesterone Receptor; CR: Complete Response; PR: Partial 
Response; SD: Stable Disease

The clinical response in patients was documented with 
ultrasound, resonance, and computed tomography scan. The 
median number of treatment cycles, whose range was 1-20, was 
measured as 6. Overall, 19 (83%) patients were evaluable for 
clinical response: 13 (68.5%) achieved an objective response 
(OR, Complete Response–CR + Partial Response-PR), with both 
clinical and radiological evidence of tumor shrinkage (Table 
1). One patient (5.3%) had a clinical CR and refused surgery, 
while 16 (69.6%) underwent surgery (radical mastectomy with 
lymph-nodes removal in most cases (93.8%)). The y-TNM 
stage of disease was I, IIA, IIB and IIIA in 6 (34%), 6 (37%), 
3 (19%) and 2 (13%) cases, respectively. Stage IIIB disease 
was not documented. No pathologic CR (pCR) was reported 
but, including one patient with a clinical CR, 15 (88%) patients 
experienced a TNM-stage regression Figure 1. 

The clinical response was then evaluated also through 
ImmunoHistoChemistry (IHC) analysis. After surgery, the 
proportion of Ki-67, ER, and PgR positively stained cells 
was 10% (range 1%-30%), 90% (range 70%-95%) and 0% 
(range 0%-80%), respectively. HER2 was negative in all 
patients. However, patients who experienced Ki-67 regression 
reported a higher Objective Response Rate (ORR) compared 
to patients who did not report a Ki-67 regression (77.8% vs. 

42.9%, HR=4.66, 95% CI 0.53–40.88, P=0.164) (Figure 2). 
After performing a Chi-square test for Ki-67 regression, none 
clinicopathological features showed a significant correlation 
except for clinical T, even with a trend toward significance 
(Ki-67 regression was reported in T1-T2 vs. T3-4 in 77.8% vs. 
22.2% of cases, P=0.061). 

At the time of this analysis, after a median follow-up of 18 
months, all patients were alive.

In general, safety results showed that treatment with ribociclib 
and letrozole was well tolerated. The most common grade 3 
adverse events were neutropenia and leukopenia: For 6 (26%) 
patients, the interval between cycles was in median 10 days 
longer than the standard (i.e., 7 days) to permit hematological 
recovery. In 1 (4%) patient the dose was reduced to 400 mg/die 
for grade 2 nausea, and in 1 for prolonged grade 3 neutropenia. 
Ten (43%) patients did not experience any toxicity.

Discussion
Following the success of ET plus CDK4/6 inhibitors in ABC, 
the pre-operatory treatment strategy has become very attractive. 
Hence, we retrospectively analyzed the data of 23 patients with 
de novo inoperable HR+/HER2-LABC who received ribociclib 
and letrozole upfront [6]. The ORR was 68.5%, with 1 clinical 
CR; 73.9% of patients were eligible for surgery. After surgery, 
88% of cases displayed TNM downstaging and 56.3% Ki-67 
regression. After a median time of 18 months, all patients were 
alive.

NeoPalAna is a phase 2 single-arm trial with 50 patients stage 
II-III HR+/HER2-BC that received hormonal therapy with 
anastrozole for 28 days, followed by the addition of palbociclib 
for 4 cycles. Serial biopsies at baseline, C1D1, C1D15, and 
surgery were analyzed for Ki-67, gene expression and mutation 
profiles. The authors reported as primary endpoint complete 
cell cycle arrest (CCCA: central Ki-67<2.7%). They observed 
an CCCA rate significantly higher after adding palbociclib to 
anastrozole (C1D15 87% vs. C1D1 26%, p<0.001) [20].

In the prospective randomized PALLET trial, were randomized 
to letrozole monotherapy or letrozole plus palbociclib for 14 wk. 

Figure 1. Results of TNM staging at baseline and after surgery 
(evaluable patients, n=17). Bold lines indicate 2 patients..

Figure 2. Results of Ki-67 evaluation at baseline and post-treatment 
(evaluable patients N=17). The lines overlap in 5 cases with a level of 
expression of 10 at baseline that did not change, and in 2 decreasing 

from 15 to 5.
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In this trial CDK 4/6 inhibitor palbociclib in combination with 
letrozole did not increase the clinical response rate compared to 
letrozole alone. However, malignant cell proliferation measured 
by Ki-67 expression analyses revealed significant suppression 
after adding palbociclib to letrozole treatment in the neoadjuvant 
setting [21].

The optimal duration of treatment with CDK4/6 inhibitors 
plus hormonal therapy is a much-debated issue because, 
although prolonging neoadjuvant ET increases the possibility 
of clinical response and breast conservation, there is no proof 
that it improves pCR rates. A phase IV clinical trial suggested 
that neoadjuvant letrozole administered for 7.5 mo was more 
effective at achieving beneficial shrinkage in tumor volume and 
facilitating conservative surgery than a 4-mo treatment [22].

In the neoadjuvant setting, ribociclib plus letrozole was tested in 
two phase 2 studies. MONALEESA-1 included 14 patients and 
a change in Ki-67 levels was documented in 96% and 92% of 
patients treated with 400 and 600 mg of ribociclib plus letrozole 
vs. 69% with letrozole alone. The CORALEEN trial enrolled 
106 patients, and at the time of surgery 46.9% of patients treated 
with ribociclib plus letrozole and 46.1% with chemotherapy 
attained low-risk-of-relapse disease [23]. Moreover, a complete, 
long-lasting remission was documented in a patient with de 
novo ABC with axillary lymph node involvement and both-
sided pulmonary metastases treated with ribociclib plus 
letrozole in first-line, with few side effects and no specific 
restrictions in daily activities [24]. Before treatment, Ki-67 was 
strongly expressed in>90% of cells [25]. Although the analysis 
could not be repeated, the authors speculated that aggressive 
tumor growth as measured by Ki-67 predict clinical response 
to ribociclib plus letrozole. In our analysis, the patient which 
obtained a CR had a Ki-67 expression level of 15% and both 
patients with higher and lower levels responded to ribociclib 
therapy. More data are needed to clarify this issue. 

Several studies are currently ongoig (PREDIX LumA 
(NCT02592083) e PREDIX LumB (NCT02603679) 
NEOLETRIB (NCT05163106) to evaluate CDK4/6 inhibitors 
plus hormonal therapy as neoadjuvant therapy for LABC. 
Preliminary results showed that, compared to chemotherapy, 
palbociclib and abemaciclib provided similar rates of response, 
cell proliferation and conservative breast surgery, but with 
a better safety profile. Further investigations are needed to 
confirm these data and to verify whether this benefit translates 
into survival advantage.

Conclusion
Although our results are encouraging, the limited sample size 
and the retrospective design do not allow to draw definitive. To 
our knowledge, this is the first real-world study of ribociclib 
plus letrozole in de novo inoperable HR+/HER2-LABC. 
Ribociclib plus letrozole therapy has proven to be effective and 
well tolerated, with a high rate of both clinical response and 
tumor downstaging. Results of the ongoing phase 3 clinical 
trials with large sample size are awaited. 
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