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Correlation between breast and axillary pathologic complete response after neoadjuvant chemotherapy
in breast cancer

AIM: The aim of this study was to evaluate the correlation of the pathological response in breast tissue and the axilla
of patients with breast cancer who underwent surgery following neoadjuvant chemotherapy.
Method: This retrospective cohort study included patients with T1-4, N1-3, M0 breast cancer who underwent surgery
following neoadjuvant chemotherapy at Gaziosmanpasa Training and Research Hospital between 2013 and 2022. The
response of the breast tissue to chemotherapy was evaluated with the Miller-Payne grading system, and the response of
the axillary lymph nodes to chemotherapy was evaluated with the Pinder grading system. The patients were grouped
histopathologically as luminal A, luminal B, Her-2 enriched, or triple negative breast cancer (TNBC). 
RESULTS: The study was completed with 140 patients. Pathological complete response (pCR) was seen in the breast in
40 patients and in the axilla in 34. Of the patients with pCR in the breast, pCR was also determined in the axilla
in 45%. In the patients with pCR in both the breast and axilla, Her-2 enriched subtype, estrogen receptor negativity,
progesterone receptor negativity, Her-2 neu positivity, and Ki-67 level >25% were determined to be effective (p<0.05).
Her-2 neu positivity was evaluated as statistically significant in the development of pCR in both the breast and axilla
(OR: 4.06, 95% CI:1.2-13.6, p=0.023).
CONCLUSION:  The development of pCR in the breast, especially in the Her-2 enriched subgroup, can be accepted as a
predictive factor for the evaluation of axillary response in patients with breast cancer. The least compatibility was seen
in the luminal A subgroup. 
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tumor, the early response to systemic treatment can also
be evaluated 1,2. Following NAC, pathological complete
response (pCR) is seen at higher rates in Her-2 enriched
and triple negative breast cancer (TNBC) than in
patients with hormone receptor positivity.
This is an important marker of both disease-free survival
(DFS) and mean overall survival (OS). 
It has been reported that DFS and OS are significant-
ly better in patients who develop pCR than in those
who do not 3-5. Taking all patients into consideration,
the pCR rates after NAC have been reported as 25-30%
in breast tissue and 40% in the axilla. 
While pCR for the breast increases to 65% in TNBC,
when Her-2 neu blockers are added to the treatment in

Introduction

Neoadjuvant chemotherapy (NAC) is the preferred ini-
tial treatment in locally advanced breast cancer (LABC).
While NAC allows less extensive surgery by reducing the



Her-2 enriched patients, pCR has been shown to increase
to 69% in the breast and 74% in the axilla 6-8. 
As for all other malignancies, studies of de-escalation in
surgical treatment for breast cancer are ongoing.
Increasing pCR rates have led to research of whether or
not there is a group for which surgical treatment could
be avoided. Therefore, studies have been conducted to
attempt to predict the radiological response to NAC in
the breast and to permit less intervention to the axilla 9. 
There is also research about whether or not with radio-
logical evaluation after NAC, the pathological response
can be reliably identified by taking a biopsy from the
tumor bed in the breast. 
These studies have aimed to define pCR without surgery
with sufficient biopsy in suitable patients. It has been
reported that especially in breast cancer patients with
clip placement first, not accompanied by ductal carci-
noma in-situ, and not multicentric, the presence of resid-
ual cancer in the breast can be more accurately dis-
counted with vacuum-assisted biopsy without the need
for surgery 10. It has also been shown that magnetic res-
onance imaging (MRI)-guided biopsy can predict pCR
with 95% accuracy 11. 
When the studies on this subject increase and adequate
definitions are made, perhaps the watch and wait
approach performed in rectal cancer can be defined in
breast cancer after some time 12. 
Following these studies, evaluation of the response in the
axilla without surgical grading can be considered in
patients developing pCR in the breast, and thus the mor-
bidity of axillary surgery can be avoided. There are sev-
eral studies in current literature which have compared
the response in the breast and axilla after NAC, and
have shown that there is a correlation. It has been
demonstrated in those studies that the axillary residual
burden decreased in patients with pCR in the breast,
and increased rates of axillary pCR rates. When the
increase in pCR rates in the axilla after NAC is con-
sidered in patients in different molecular subgroups who
develop pCR in the breast, this suggests that there could
be a de-escalation in the surgical approach to the axilla
in the future 13-15. 
The aim of this study was to investigate whether the
correlation between treatment response in the breast and
the axilla in patients with axillary involvement who
received NAC, can be used as a guide for the axillary
approach, and to determine whether or not axillary pCR
can be predicted in a specific patient group who devel-
op pCR in the breast. 

Materials and Method

STUDY DESIGN AND PATIENT POPULATION

Approval for this retrospective cohort study was grant-
ed by the Ethics Committee of Gaziosmanpasa Training
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and Research Hospital (decision no:368, dated:
24.11.2021). As the data were anonymous and used ret-
rospectively, the requirement for patient informed con-
sent was waived. 
The data were retrospectively screened of 512 patients
who underwent surgery in our hospital because of breast
cancer. All the patients included were aged >18 years,
classified as T1-4, N1-3, with axillary metastasis proven
before NAC. The study exclusion criteria were defined
as known distant metastasis at the time of diagnosis,
receiving neoadjuvant endocrine treatment, receiving
neoadjuvant radiotherapy, or having abandoned chemo-
therapy before completion. 
The demographic, clinical, radiological, and pathological
data of the patients, the NAC regime administered, and
the surgical technique used were reviewed retrospective-
ly from the medical records. 
The clinical stage was determined from the physical
examination and imaging at the time of diagnosis.
Tumor diameter before NAC was measured on ultra-
sonography, and in multicentric tumors, the measure-
ment of the largest mass was used as the tumor diam-
eter. 

HISTOPATHOLOGICAL EVALUATION BEFORE NAC

From patients diagnosed with breast cancer with a tru-
cut biopsy taken from the mass in the breast, and
thought to have metastasis in the axilla from physical
examination and/or imaging, a fine-needle aspiration
biopsy (FNAB) was taken under USG guidance. 
The tru-cut biopsy material was evaluated in respect of
histological-nuclear grade, Ki-67 level, estrogen receptor
(ER), progesterone receptor (PR), and Her-2 neu status. 
In the evaluation of hormone receptors, positivity was
accepted as nuclear reaction >1% for ER and PR. In
the Her-2 neu evaluation, negativity was accepted as
score 0 and score 1 (<10% incomplete reaction) and
positivity was accepted as score 3 (>10% strong reac-
tion). Materials with a score of 2 (>10% moderate reac-
tion) were re-evaluated with fluorescent in-situ hybridi-
sation (FISH).
Clinicopathological definitions of breast cancer subtypes
were made as follows16. 
Luminal A: ER positive, PR positive (>20%), Ki-67 low,
Her-2 neu negative. 
Luminal B: ER positive, PR low (<20%), or ER posi-
tive, Her-2 neu positive, any PR. Ki-67 value or low
PR may be used to distinguish between Luminal A and
Luminal B.
Her-2 enriched: ER and PR negative, Her-2 neu posi-
tive 
TNBC: ER, PR and Her-2 neu negative.
In the histological grading, the Bloom-Richardson grad-
ing system was used17. The presence of atypical cells in
the axillary biopsy was accepted as malignancy.



Chemotherapy and surgery

All the patients included in the study received 4 cycles
of AC+T (doxorubicin and cyclophosphamide followed
by paclitaxel) as the NAC regimen, and for patients with
Her-2 neu positivity, trastuzumab was added to the treat-
ment. The surgical treatment was performed as segmen-
tal mastectomy or mastectomy with sentinel lymph node
biopsy or axillary lymph node dissection.

HISTOPATHOLOGICAL EVALUATION OF THE RESPONSE
TO CHEMOTHERAPY

The response to NAC was evaluated using the Miller-
Payne grading system in breast tissue, and the Pinder
system in the axilla18,19. 
According to this Miller-Payne scoring system, evalua-
tion has been defined as following:
– Grade 1, no reduction in overall cellularity (patho-
logical no response, pNR);
– Grade 2, a minor loss of tumor cells (up to 30%
loss); 
– Grade 3, an estimated reduction between 30% and
90% in tumor cells; 
– Grade 4, marked the disappearance of tumor cells
(more than 90% loss); 
– Grade 5 is defined as no identifiable malignant cells,
although ductal carcinoma in situ may be present (patho-
logical complete response, pCR)18. In the statistical eval-
uations of the breast tissue, comparisons were made by
accepting Miller-Payne Grade 5 as pCR, Grades 2, 3,
and 4 as pathological partial response (pPR), and Grade
1 as pathological no response (pNR). 

According to Pinder pathological scoring system, evalu-
ation has been defined as following 
1. Pathological complete response: No evidence of
metastatic disease and no evidence of changes in the
lymph nodes.
2. Metastatic tumor not detected but evidence of response
⁄ down-staging, e.g., fibrosis.
3. Metastatic disease present but also evidence of response,
such as nodal fibrosis.
4. Metastatic disease present with no evidence of response
to therapy19.
In the statistical evaluations of the axilla, comparisons
were made by accepting Pinder Grade 1 as pCR, Grades
2 and 3 as pPR, and Grade 4 as pNR. 

STATISTICAL ANALYSIS

Data obtained in the study were analyzed statistically
using SPSS vn. 21 and MedCalc software. Conformity
of continuous variables to normal distribution was
assessed with the Shapiro Wilk test. 
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Groups of variables with normal distribution were com-
pared with One-Way ANOVA, those not showing nor-
mal distribution with the Mann Whitney U-test, and
more than two groups with the Kruskal Wallis test. The
Chi-square test was applied  to categorical data. In the
evaluation of pathological response and radiological
response to predict each other, diagnostic coefficients
were calculated. Receiver Operating Characteristic
(ROC) curve analysis was used to determine the cutoff
value of Ki-67 according to those with a complete
response in both tests, and to determine the factors
affecting complete response, a Multivariate Logistic
Regression analysis model was formed. The level of sta-
tistical significance was accepted as 0.05. The predictive
values of breast pCR  as a diagnostic test for identify-
ing concurrent axillary pCR were evaluated with diag-
nostic tests including sensitivity, specificity, positive pre-
dicted value (PPV), negative predicted value (NPV) and
accuracy 20.

Results

Evaluation was made of a total of 140 patients with a
mean age of 55.17±11.61 years (range, 29-87 years). 
The mean tumor diameter was determined to be
36.11±18.41 mm (range, 10-90mm) before treatment
and 19.68±21.72 mm (range, 0-105mm) after treatment.
A diagnosis of invasive ductal cancer was made in 120
(85.7%) patients, of which 42 (30%) were grade 2A, 63
(45%) grade 2B, 26 (18.6%) grade 3A, 3 (2.1%) grade
3B, and 6 (4.3%) grade 3C. Multicentric tumor was
observed in 21 (15%) patients. 
The subtypes were determined as luminal A in 7%, lumi-
nal B in 30%, Her-2 enriched in 24.3%, and TNBC
in 10% of the patient population. As the patients with
no axillary metastasis  in the TNBC and Her-2 enriched
subgroups were excluded from the study, the number of
patients in the luminal A and B subgroups was higher
than expected. 
Following treatment, pCR was determined in the breast
in 40 (28.6%) patients and in the axilla in 34 (24.3%)
patients. BCS was performed in 102 (73.4%) patients.
ALND was performed in 126 (90%) patients, and axil-
lary pCR was seen in 19 (15.8%) patients who under-
went dissection. In the patient group with pCR, of those
who underwent ALND, there was initially N2 or peri-
operative sentinel lymph node could not be identified. 

Breast and Axillary Pathological Response

In the evaluation made according to the pathological
response in the breast and axilla, pre-treatment tumor
diameter in the patient group with pCR in the breast
was determined to be smaller than in the groups with
pNR and pPR (27.95±11.16, 42.39±19.55, 38.72±19.82,
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respectively, p=0.005). The response to treatment was
evaluated as better in patients with a small tumor size.
The postoperative tumor size was calculated as signifi-
cantly smaller in the groups that developed pCR in the
breast and in the axilla compared to the groups with
pPR and pNR (p<0.001, p=0.006, respectively). No pCR
was seen in the breast or axilla in any patient with mul-
ticentric tumor (p<0.05). 
The mean age of patients was 55.32±11.01 years in those
with pCR in breast tissue and 53.15±10.47 years in those
with pCR in the axilla.
According to the Miller-Payne grading system, pCR was
seen in the breast tissue of 40 (28.6%) patients, pPR in
82 (58.6%), and pNR in 18 (12.9%).
According to the Pinder grading system, pCR was seen
in the axilla in 34 (24.3%) patients, pPR in 91 (65.0%),
and pNR in 15 (10.7%). 
When the evaluations of response to NAC were made
according to tumor subtypes, pCR was determined at
the rates of 50% in the breast and 42.85% in the axil-
la in TNBC. These pCR rates were 44.12% for the
breast and 32.59% for the axilla in the Her-2 enriched
group, 26.19% for the breast and 23.80% for the axil-
la in Luminal B, and 14% for the breast and 12% for
the axilla in Luminal A. The distribution according to
subtypes of the patients who developed pCR in the breast
and axilla was determined as 17.5-17.6% Luminal A,
27.5-29.4% Luminal B, 37.5-35.3% Her-2 enriched, and
17.5-17.6% TNBC. The group with the highest pCR
rate was TNBC, and when the distribution was exam-
ined of patients with pCR, the most patients with pCR
in both the breast and axilla were seen to be in the Her-
2 enriched subgroup, and the most patients with pNR
were in the luminal B subgroup (p=0.025, p=0.003,
respectively). The distribution of patients with pCR
according to molecular subtypes is shown in Fig. 1. The
rates of response of the subtypes are shown in Fig. 2. 
ER positivity was determined in 114 (81.4%) patients.

When the correlation was examined between pathologi-
cal response and ER, there was seen to be ER positivi-
ty in 88.9% of the group with pNR in the breast and
in 62.5% in the pCR group. ER positivity was deter-
mined in 93.3% of the group with pNR in the axilla
and in 64.7% in the pCR group. In both groups, ER
negativity was seen to increase the pCR rates (p=0.001,
p=0.012, respectively).
Her-2 neu positivity was determined in 43 (30.7%)
patients. Her-2 neu negativity was seen in 83% of the
patients with pNR in the breast and in 93.3% of patients
with pNR in the axilla. In the patients with Her-2 neu
negativity, the rates of pPR and pNR were higher in
both the breast and the axilla (p=0.019, p=0.014, respec-
tively).
No correlation was observed between nuclear grade and
stage and the pathological response in either the breast
or axilla (p>0.05).
The clinicopathological data of the patients are shown
in Table 1. 
In the univariate analysis evaluation, Her-2 enriched sub-
type, ER negativity, PR negativity, Her-2 neu positivi-
ty, and Ki-67 level >25% were found to be effective in
the development of pCR in both the breast and the axil-
la, and tumor diameter, age, nuclear grade and stage
were determined not to have any effect.
In the multivariate analysis, Her-2 neu positivity was
found to be 4-fold significant (OR: 4.06, 95%CI:1.2-
13.6, p=0.023) in the determination of pCR in the breast
and axilla together. 

RELATIONSHIPS BETWEEN BREAST AND AXILLARY PCR

When the relationship between the pathological response
in the breast and axilla was examined, pCR was seen in
the axilla of 45% of the patients with pCR in the breast.
Of the 34 patients with pCR in the axilla, pCR was

Fig. 1: Distribution of pCR rates according to molecular subtypes. Fig. 2: Breast and Axilla pCR Rates for Moleculer Subtypes.
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determined in the breast in 52.9%. The relationships
between breast and axillary pathological response are
shown in Table II.
When evaluations were made in respect of the accuracy
values of the breast and axilla to predict each other, they
were determined to be significant for pCR, pPR, and
pNR. When the sensitivity values were examined, there
was no significance for the prediction of pCR in the
axilla in the group with pCR in the breast. In the par-
tial response group, sensitivity and PPV values were high
for response in the breast to predict response in the axil-
la. The sensitivity, specificity, PPV, PNV, and accuracy
values of the breast and axilla to predict response in each
other are shown in Table III. 
When evaluations were made according to molecular
subtype, no significant differences were observed. The
highest sensitivity of pCR in the breast as a diagnostic
test in the prediction of axillary pCR was observed in
TNBC (57.14%). PPV was high in the Her-2 enriched

and TNBC groups (66.67%). The highest sensitivity of
pCR in the axilla as a diagnostic test in the prediction
of pCR in the breast was observed in the Her-2 enriched
and TNBC groups (66.7%), and PPV was high in
TNBC. 
Although the findings seemed to have an effect on the
diagnostic test results, there was no statistical significance.
The results are shown in Tables IV(A)(B).

Discussion

The results of this study showed that the mean pCR
rate in patients with T1-4, N1-3, M0 breast cancer who
underwent surgery after NAC was 28.6% in the breast
and 24.3% in the axilla. There was seen to be pCR in
the axilla of 45% of the patients with pCR in the breast
and pCR in the breast of 52.9% of patients with pCR
in the axilla. Unlike previous studies, the patients includ-

Table II - The relationship between breast and axillary pathological response.

Breast pathological response category (Miller PayneStaging System)

Axillary pathological response category pCR (n=40) pPR (n=82) pNR (n=17) Total (n=140) P value

 (Pinder Staging System) n % n % n % n %  

pCR (n=34) 18 45,0 12 14,6 4 22,2 34 24,3

0,006pPR (n=91) 20 50,0 60 73,2 11 61,1 91 65,0

pNR (n=15) 2 5,0 10 12,2 3 16,7 15 10,7

Axillary pathological response category (PinderStaging System)

Breast pathological response category pCR (n=34) pPR (n=91) pNR (n=15) Total (n=140) P value

(Miller Payne Staging System) n % n % n % n %  

pCR (n=40) 18 52,9 20 22,0 2 13,3 40 28,6

0,006pPR (n=82) 12 35,3 60 65,9 10 66,7 82 58,6

pNR (n=17) 4 11,8 11 12,1 3 0,2 17 12,2

pCR= Pathological complete response; pPR= Pathological partial response; pNR= Pathological no response; p=Chi-Squared test
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ed at the beginning of this study were those with cN1-

3 and axillary involvement proven with biopsy, and the
comparisons between breast and axillary pCR were con-
ducted on this cohort. 
The first study in literature on this subject was proba-
bly the study by Kuerer et al. in 1998. In that study,
pCR was determined in the axilla in 60.3% of the
patients with complete response in the breast after NAC,
and it was reported that pCR in the breast following
NAC in LABC predicted axillary pCR with a high prob-
ability 21. 
There are few studies in current literature that have
researched the breast and axillary response after NAC in
breast cancer patients and that have reported that pCR
in the breast strongly predicts the response in the axil-
la 13,14,22-24.
In a study by Tadros et al. of N0-1 patients before NAC,
it was reported that of the patients who developed pCR
in the breast, pCR was seen in the axilla in 89.6% of
the group with initial axillary lymph node involvement22.
Lim et al. reported pCR at 29.1% in the breast and
41.2% in the axilla. The highest pCR rates in that study
were calculated as 66.7% in the breast and 84.2% in
the axilla in the Her-2 enriched subgroup. A strong cor-
relation was shown between node positivity and breast
and axillary pCR in the Her-2 enriched and TNBC sub-
types, and pCR in the breast was reported to have 90%
PPV in identifying axillary pCR14.
In a study that evaluated the long-term results of
ACOSOG Z1071, the pCR rates were found to be

33.5% for the breast and 40.9% for the axilla. Complete
response was obtained in 27.8% of the patients in both
the breast and the axilla. In the TNBC subgroup, the
pCR rate in the breast was 51.2% and axillary pCR was
seen in 82% of these patients. In the Her-2 enriched
subtype, the pCR rate in the breast was 50.5% and axil-
lary pCR was determined in 89.3% of these patients. In
the hormone receptor positive Her-2 neu negative sub-
group, although pCR in the breast was only seen in
15.5%, pCR in the axilla was seen in 74.2% of these
patients23. 
In a study by Vugts et al., of the patients with initial
axillary involvement, pCR was determined in the breast
in 31.4%, in the axilla in 40.9% and in both the breast
and axilla in 24.5%. The development of pCR in the
breast was reported to be a strong predictor of pCR in
the axilla (OR: 10.89, 95% CI: 4.20-28.22). In the same
study, Her-2 enriched and TNBC subtypes were seen to
be predictors for pCR in the breast, and Her-2 neu pos-
itivity was seen to be a predictor for axillary pCR13.
Similarly, in a study by Barron et al., pCR for the breast
was found to be at the rate of 43.3% in the Her-2
enriched subgroup, and the rate of residual axillary dis-
ease was seen to be 12.4% in these patients with pCR
in the breast. In other words, axillary pCR was found
at the rate of 87.6% in patients with breast pCR. 
In hormone receptor positive, Her-2 neu negative
patients, pCR in the breast was found to be 12.7% and
pCR in the axilla was determined in 69.5% of these
patients24.   

Table III - Sensitivity, specificity, PPV, NPV and accuracy in predicting each other for breast and axilla

Axillary pathological response category (Pinder Staging System)
Pathological Complete Response

Breast pathological 
response category 
(Miller-Payne Staging 
System)

Breast Sensitivity 
(%) 

Axillary PPV (%)

Breast Specificity (%) 
Axillary NPV (%)

Breast PPV  (%)  
Axillary Sensitivity (%)

Breast NPV (%)  
Axillary Specificity (%)

Accuracy
(%)

Pathological Complete 
Response 

52,94 
(35,13-70,22)

79,25
(70,28-86,51)

45,00
(33,42-57,15)

84,00 
(78,39-88,37)

72,86 
(64,69-80,02)

Pathological Parsiyel Response 

Breast Sensitivity 
(%) Axillary PPV 
(%)

Breast Specificity (%)  
Axillary NPV (%)

Breast PPV (%)  
Axillary Sensitivity (%)

Breast NPV (%)  
Axillary Specificity (%)

Accuracy (%)

Pathological Parsiyel 
Response 

65,93 
(55,25-75,55)

55,10 
(40,23-69,34)

73,14 
(65,92-79,36)

46,55 
(37,23-56,06)

62,14 
(53,56-70,20)

Pathological No Response 

Breast Sensitivity (%) 
Axillary PPV (%)

Breast Specificity (%)  
Axillary NPV (%)

Breast PPV (%)  
Axillary Sensitivity (%)

Breast NPV (%)  
Axillary Specificity (%)

Accuracy (%)

Pathological No 
Response 

20,00 
(4,33-48,09)

88,00 
(80,98-93,13)

16,67 
(6,14-37,95)

90,16 
(87,59-92,25)

80,71 
(73,20-86,89)

PPV: Positive predictive value, NPV: Negative predictive value.
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Samiei et al. evaluated T1-3 N0-1 patients and reported
low rates of both breast and axillary pCR in T3 and ER
positive Her-2 negative groups.  Of the patients with
initial axillary involvement, pCR in the axilla was seen
in 45% of the patients with pCR in the breast after
NAC, and this rate was lower than those reported in
other studies 15.
In a recently published study, the 10-year records of the
Korean Breast Cancer Society were examined, and it was
reported that pCR developed in the breast of 21.6% and
in the axilla of 59.7% of patients who received NAC.
Of the patients with initial node positivity, pCR in the
axilla was determined in 86.6% of the patients with pCR
in the breast. In TNBC and Her-2 neu positive breast
cancer patients with initial clinical N0 or N1 who devel-
oped pCR in the breast there was reported to be a low
risk of nodal metastasis after treatment 25. 
In a study by Choi et al, pCR in the breast was found
to be at the rate of 28.2% and axillary pCR at 51.9%
after NAC, and pCR in the axilla was determined in
87.1% of those with pCR in the breast. This study
emphasized the strong correlation between breast and
axillary pCR and biological tumor subtype, clinical grade
and initial node involvement 26.
Wang et al. reported that in patients with initial node
positivity whose treatment was  started with NAC, clin-
ical T stage, primary tumor response, and ER and PR
status were effective in predicting axillary response, and
a nomogram was developed for this 27.
Also, Qiu et al. found pCR in the breast as 6.6% and
in the axilla as 18.9% in hormone receptor-positive
patients receiving NAC. They developed a prediction
model to predict axillary pCR in hormone receptor pos-
itive patients 28.

In a study that was conducted using the Shanghai Jiao
Tong University Breast Cancer Database, breast pCR was
found to be 24.2% in N1 disease, and 19.3% in LABC,
and the axillary pCR rates for these were 39.7% and
33.6%, respectively. In those with breast pCR, axillary
pCR was 74.3% in the patient group with initial clin-
ical N1 and 66.1% in LABC. The development of axil-
lary pCR in patients with breast pCR was determined
most in the Her-2 neu positive subtype. According to
the multivariate analysis, the initial clinical grade, PR
status, Her-2 neu status, and molecular subtype were
determined to be factors affecting axillary response in
the group that developed pCR in the breast. Advanced
stage and PR positivity had a positive effect on residual
nodal disease, and Her-2 neu positivity had a negative
effect 29. 
In the current study, pCR was observed in the breast
at the rate of 44.12%, and axilla at 35.3% in Her-2
enriched subtype, and in the breast at 50% and in the
axilla at 42.85% in TNBC. Her-2 enriched subtype, ER
negativity, PR negativity, Her-2 neu positivity and Ki-
67 level >25% were found to have an impact on the
development of pCR in the breast and axilla. In patients
with pCR in the breast, the rate of pCR in the axilla
was 45%, and this compatibility was seen most in the
Her-2 enriched subgroup. When pCR was seen in both
the breast and axilla, Her-2 neu positivity was deter-
mined to be 4.062-fold significant (OR:4.062,
95%CI:1.2-13.6, p=0.023). Unlike previous studies, eval-
uation was made of the accuracy values of the breast
and axilla in the prediction of each other, and they were
found to be significant both for pCR and pPR and pNR.
However, when the sensitivity, specificity, PPV and NPV
values were examined in the group that developed pCR

Table IV (A) - Diagnostic parameters of breast pCR  as a diagnostic test for identifying concurrent axillary pCR.

Breast pCR (n=40) Prevalence of 
axillary pCR

Sensitivity Specificity PPV NPV Accuracy

Luminal A (n=7) 0 (0,0%) 0 (0-40,96) 86,05 (72,07-94,70) 0 84,09 (82,41-85,64) 74,00 (59,65-85,37)

Luminal B (n=11) 6 (54,5%) 54,55 (23,38-83,25) 87,10 (70,17-96,37 60,00 (34,16-81,27) 84,38 (73,60-91,27) 78,57 (63,18-89,70)

Her-2 enriched (n=15) 8 (53,3%) 53,33 (26,59-78,73) 78,95 (54,44-93,95) 66,67 (42,61-84,35) 68,18 (54,32-79,43) 67,65 (49,47-82,61)

TNBC (n=7) 4 (57,1%) 57,14 (18,41-90,10) 71,43 (29,04-96,33) 66,67 (38,47-88,38) 62,50 (38,59-81,55) 64,29 (35,14-87,24)

Table IV (B) - Diagnostic parameters of axillary pCR  as a diagnostic test for identifying concurrent breast pCR.

Axillary pCR (n=34) Prevalence of 
breast pCR

Sensitivity Specificity PPV NPV Accuracy

Luminal A (n=6) 0 (0,0%) 0 (0-45,93) 84,09 (69,94-93,36) 0 86,05 (84,43-87,52) 74,00 (59,65-85,37)

Luminal B (n=10) 6 (60,0%) 60 (26,24-87,85) 84,38 (67,21-94,73) 54,55 (31,67-75,65) 87,10 (75,69-93,60) 78,57 (63,18-89,70)

Her-2 enriched (n=12) 8  (66,7%) 66,67 (34,88-90,08) 68,18 (45,13-86,14) 53,33 (35,49-70,36) 78,95 (61,59-89,76) 67,65 (49,47-82,61)

TNBC (n=6) 4 (66,7%) 66,67 (22,28-95,67) 62,5 (24,9-91,48) 57,14 (31,63-79,35) 71,43 (41,67-89,74) 64,29 (35,14-87,24)

TNBC: Triple negative breast cancer, Her-2: Human epidermal growth factor receptor-2, pCR: Pathological complete response, PPV: Positive 
predictive value, NPV: Negative predictive value.



in the breast, they were not significant for the predic-
tion of pCR in the axilla. 
LIMITATIONS: The primary limitations of this study can
be considered to be the retrospective design and the rel-
atively low number of patients as it was a single-center
study. However, being conducted in a single center
allowed full and detailed access to the patient data. The
most important factor that reduced the number of
patients was that patients with axillary involvement only
were excluded from the study, and therefore the research
question of to what extent the development of pCR in
the breast can predict axillary response could be exam-
ined in detail, which was the aim of the study. Despite
the determination of clinical differences in the multi-
variate analysis, as this was conducted with a low num-
ber of patients who developed pCR in both the breast
and axilla at the same time, the sample was not suffi-
cient for statistical significance to be determined. 
CONCLUSION: The results of this study demonstrated com-
patibility between the pathological responses in the breast
and axilla following NAC in patients with initial clini-
cal node positivity. The pathological response in the
breast was significant in respect of the accuracy values
in predicting the axillary response. This accordance was
higher in patients in the Her-2 enriched subtype in par-
ticular. These results suggest that there could be de-esca-
lation in axillary surgery in the future in the patient
group where there is a high probability of pCR in the
axilla, with complete response considered radiologically
and pCR in the breast determined with image-guided
biopsy. 

Learning Points
– pCR in the breast and axilla is most common in
TNBC and Her2 enriched subtypes.
– pCR was seen in the axilla of 45% of the patients
with pCR in the breast.
– Her-2 neu positivity is significant in the detection of
– pCR in breast and axilla together.

Riassunto 

Lo scopo di questo studio era di valutare la correlazione
della risposta patologica nel tessuto mammario e nell’as-
cella di pazienti con carcinoma mammario sottoposti a
intervento chirurgico dopo chemioterapia neoadiuvante.
Nello studio, di tipo retrospettivo, sono state incluse
pazienti con carcinoma mammario T1-4, N1-3, M0 che
sono state sottoposte a intervento chirurgico dopo
chemioterapia neoadiuvante presso l’Ospedale XXX tra
il 2013 e il 2022.
La risposta del tessuto mammario alla chemioterapia è
stata valutata con la classificazione Miller-Payne, e la
risposta dei linfonodi ascellari alla chemioterapia è stata
valutata con il sistema di classificazione Pinder. I pazi-
enti sono stati raggruppati istopatologicamente come car-
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cinoma mammario luminale A, luminale B, Her-2 arric-
chito o triplo negativo (TNBC).
RISULTATI: Lo studio è stato completato con 140 pazi-
enti. La risposta patologica completa (pCR) è stata osser-
vata nella mammella in 40 pazienti e nell’ascella in 34.
Delle pazienti con pCR nella mammella, la pCR è sta-
ta determinata anche nell’ascella nel 45%. Nelle pazien-
ti con pCR sia nella mammella che nell’ascella, il sot-
totipo arricchito di Her-2, la negatività del recettore degli
estrogeni, la negatività del recettore del progesterone, la
positività di Her-2 neu e il livello di Ki-67 >25% sono
risultati efficaci (p<0,05) . La positività di Her-2 neu è
stata valutata come statisticamente significativa nello
sviluppo di pCR sia nel seno che nell’ascella (OR: 4,06,
IC 95%: 1,2-13,6, p=0,023).
CONCLUSIONE: Lo sviluppo di pCR nel seno, specialmente
nel sottogruppo arricchito di Her-2, può essere accetta-
to come fattore predittivo per la valutazione della rispos-
ta ascellare in pazienti con carcinoma mammario. La
minore compatibilità è stata osservata nel sottogruppo
luminale A.
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