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Abstract
Purpose: To identify clinicopathological factors associated with pathological complete response (pCR) after 
neoadjuvant chemotherapy (NAC) in patients with triple-negative breast cancer (TNBC). 
Matherials and methods: A retrospective study of 51 women with stage I–III TNBC who received NAC between 
January 2019 and December 2024 at Antalya Training and Research Hospital. Binary logistic regression was 
used to determine independent predictors of pCR.
Results: The median age was 49 years (range: 28-79), and 28 patients (54.9%) achieved pCR. Patients 
aged ≥60 were significantly less likely to achieve pCR (OR: 0.22; 95% CI: 0.05-0.98; p=0.048*). No significant 
associations were found for carboplatin or pembrolizumab use.
Conclusion: This real-world cohort confirms that pCR rates are consistent with literature. Advanced age was 
a significant negative predictor, emphasizing the importance of personalized approaches in elderly patients.
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Öz
Amaç: Üçlü negatif meme kanseri (TNBC) hastalarında neoadjuvan kemoterapi (NAK) sonrası patolojik tam 
yanıt (pTY) ile ilişkili klinikopatolojik faktörleri belirlemektir.
Gereç ve yöntem: Ocak 2019 - Aralık 2024 tarihleri arasında Antalya Eğitim ve Araştırma Hastanesi'nde NAK 
almış evre I–III TNBC tanılı 51 kadın hastanın verileri retrospektif olarak incelendi. pTY'yi öngören bağımsız 
değişkenleri belirlemek amacıyla ikili lojistik regresyon analizi yapıldı.
Bulgular: Ortanca yaş 49 (28-79) idi ve 28 hastada (%54,9) pTY elde edildi. Yaş ≥60 olan hastalarda pTY elde 
etme olasılığı anlamlı şekilde düşüktü (OR: 0,22; %95 GA: 0,05-0,98; p=0,048*). Karboplatin ve pembrolizumab 
kullanımı ile pTY arasında istatistiksel olarak anlamlı ilişki bulunmadı.
Sonuç: Gerçek yaşam verilerine dayanan bu çalışmada, pTY oranı literatürle uyumluydu. Yaşlı hastalarda pTY 
oranının düşük olması, kişiselleştirilmiş tedavi yaklaşımlarının gerekliliğini vurgulamaktadır.

Anahtar kelimeler: Üçlü negatif meme kanseri, neoadjuvan tedavi, patolojik tam yanıt.

Ulukal Karancı E, Güzel HG, Öztürk B. Üçlü negatif meme kanserinde neoadjuvan tedavi sonrası patolojik tam 
yanıtın öngörülmesi: tek merkez deneyimi. Pam Tıp Derg 2026;19:237-242.

237

Pamukkale Medical Journal
doi:https://dx.doi.org/10.31362/patd.1707522Research Article 

Received:30.05.2025 		                                                                                      Accepted:22.08.2025



238

Pamukkale Medical Journal 2026;19(2):237-242 Ulukal Karanci et al.

Introduction

Triple-negative breast cancer (TNBC) 
constitutes approximately 10-15% of all breast 
cancer cases and is defined by the absence of 
estrogen receptor (ER), progesterone receptor 
(PR), and human epidermal growth factor 
receptor 2 (HER2) expression. This subtype 
is associated with a more aggressive clinical 
course, higher recurrence rates, and poor 
survival outcomes, particularly in the absence 
of targeted therapies [1, 2]. Given its biological 
aggressiveness and lack of hormone-driven 
targets, NAC remains the mainstay of treatment 
for early-stage TNBC. It enables assessment 
of tumor responsiveness and may eradicate 
potential micrometastatic disease [3].

Achieving pCR after NAC is a robust 
surrogate for improved disease-free and overall 
survival (OS) in TNBC [4]. Standard NAC 
regimens typically consist of anthracycline- and 
taxane-based combinations. In recent years, the 
incorporation of carboplatin into these regimens 
has significantly improved pCR rates, with 
meta-analyses reporting an absolute increase 
of approximately 13-19% [5]. Furthermore, the 
addition of immune checkpoint inhibitors such as 
pembrolizumab has shown promising efficacy. 
The KEYNOTE-522 trial demonstrated that 
pembrolizumab combined with chemotherapy 
significantly improved pCR, event-free survival, 
and OS in early-stage TNBC, supporting its 
inclusion in clinical guidelines [6].

Despite these advances, real-world data on 
predictors of pCR remain limited. Factors such 
as age, tumor grade, Ki-67 index, BRCA status, 
and clinical stage have been proposed, but 
results across studies vary [7]. This study aims 
to explore clinicopathological predictors of pCR 
in TNBC patients treated with NAC at a single 
tertiary oncology center.

Materials and methods

Study population and data collection

This retrospective observational study was 
conducted at Antalya Training and Research 
Hospital, a high-volume tertiary oncology 
center. The study included women aged ≥18 
years who were diagnosed with stage I–III 
TNBC and received NAC between January 
2019 and December 2024. Patients with 
distant metastasis at diagnosis or those who 

underwent primary surgery without prior NAC 
were excluded. Patients lost to follow-up or with 
incomplete data were also excluded. Out of 65 
patients initially screened, 14 were excluded 
due to having undergone surgery prior to NAC. 
Ultimately, 51 patients were eligible for final 
analysis.

Clinical and pathological data were extracted 
from electronic medical records and patient 
follow-up files. Collected data included age at 
diagnosis, tumor size (T stage), nodal status (N 
stage), tumor grade, Ki-67 index, pathological 
response, BRCA germline mutation status, 
and NAC regimen details (including use of 
carboplatin and/or pembrolizumab). Staging 
was performed according to the 8th edition 
of the American Joint Committee on Cancer 
(AJCC). pCR was defined as the absence of 
residual invasive carcinoma in both breast and 
axillary lymph nodes (ypT0/Tis, ypN0) based on 
postoperative pathology.

The study was approved by the Scientific 
Ethics Committee for Medical Research of 
Antalya Training and Research Hospital 
(approval date: 17.04.2025 and approval 
number: 7/10) and conducted in accordance 
with the Declaration of Helsinki.

Statistical analysis

All statistical analyses were performed using 
IBM SPSS Statistics version 24.0. Descriptive 
statistics were expressed as medians (range) 
and frequencies. Categorical variables were 
compared using Pearson’s Chi-square test. 
Binary logistic regression was conducted to 
identify independent predictors of pCR. Odds 
ratios (ORs) with 95% confidence intervals 
(CIs) were reported. Due to the high proportion 
of missing data, BRCA status was excluded 
from the regression model. A p-value <0.05 was 
considered statistically significant.

Results

A total of 51 female patients with TNBC who 
received NAC were included in the study. The 
median age at diagnosis was 49 years (range: 
28-79). pCR was achieved in 28 patients 
(54.9%). Clinical T3-T4 disease was noted in 15 
patients (29.4%), and 13 (25.5%) were clinically 
node-negative at diagnosis. Regarding tumor 
grade, 24 patients (47.1%) had grade 2 tumors, 
and 25 (49.0%) had grade 3 tumors. A high 
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Ki-67 index (>40%) was seen in 35 patients 
(68.6%). BRCA germline testing was available 
for 15 patients, with pathogenic mutations 
found in 3 (5.9% of the entire cohort); due to the 
limited availability, this variable was excluded 
from further analysis.

Carboplatin was included in the NAC regimen 
for 36 patients (70.6%), while pembrolizumab 
was administered to 6 patients (11.8%). 
Comparison between pCR and non-pCR groups 
showed no statistically significant differences in 
clinicopathological characteristics (Table 1).

Table 1. Comparison of clinical and pathological characteristics according to pathological response

Complete Pathological 
Response Group (n=28)

Non-Pathological Complete 
Response Group (n=23) p 

Age (Years), n (%)
0.168
(χ²=1.901)<60 23 (82.1) 15 (65.2)

≥60 5 (17.9) 8 (34.8)

T stage, n (%)
0.167
(χ²=1.910)T1-2 22 (78.6) 14 (60.9)

T3-4 6 (21.4) 9 (39.1)

N stage, n (%)
0.168
(χ²=1.901)Negative 5 (17.9) 8 (34.8)

Positive 23 (82.1) 15 (65.2)

Histological Grade, n (%) *

0.674
(χ²=0.177)

1 0 (0.0) 0 (0.0)

2 12 (46.2) 12 (52.2)

3 14 (53.8) 11 (47.8)

c-ERBB2 (IHC Score), n (%)
0.896
(χ²=0.017)0 19 (67.9) 16 (69.4)

1-2 9 (32.1) 7 (30.4)

Ki-67 index, n (%) ¥
0.668
(χ²=0.184)≤40 6 (23.1) 6 (28.6)

>40 20 (76.9) 15 (71.4)

Affected Breast Side, n (%)
0.642
(χ²=0.216)Left 14 (50.0) 13 (56.5)

Right 14 (50.0) 10 (43.5)

Breast Cancer Family History, n (%)
0.439
(χ²=0.599)No 27 (96.4) 21 (91.3)

Yes 1 (3.6) 2 (8.7)

BRCA 1-2 Analysis, n (%)

0.653
(χ²=0.852)

Wild 6 (21.4) 6 (26.1)

Mutated 1 (3.6) 2 (8.7)

Unknown 21 (75.0) 15 (65.2)

Carboplatin Administration, n (%)
0.637
(χ²=0.223)No 9 (32.1) 6 (26.1)

Yes 19 (67.9) 17 (73.9)

Pembrolizumab Administration, n (%)
0.136
(χ²=2.223)No 23 (82.1) 22 (95.7)

Yes 5 (17.9) 1 (4.3)

IHC: Immunohistochemistry, *: Histological grade was not available for two patients, ¥ : Ki-67 index was not available for four patients
χ²: Chi-Square test; *p<0.05
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In binary logistic regression analysis, age ≥60 
years was significantly associated with reduced 
likelihood of achieving pCR (OR: 0.22; 95% 
CI: 0.05-0.98; p=0.048*). Use of carboplatin 

(OR: 1.28; 95% CI: 0.25-6.69; p=0.764) and 
pembrolizumab (OR: 3.45; 95% CI: 0.31-39.04; 
p=0.316) did not reach statistical significance 
(Table 2).

Table 2. Clinicopathological effectors of pathological complete response

Risk Factor OR (95% CI) p

Age (years)

<60 (Ref.)
0.22 (0.05-0.98) 0.048*

≥60

T stage

T1-2 (Ref.)
0.38 (0.1-1.51) 0.170

T3-4

N stage

Negative (Ref.)
2.94 (0.65-13.21) 0.160

Positive

Histological Grade 

Grade 2 (Ref.)
0.62 (0.13-3.03) 0.554

Grade 3

c-ERBB2 (IHC score)

0 (Ref.)
1.27 (0.29-5.58) 0.750

1-2

Ki-67 index

≤40 (Ref.)
1.45 (0.29-7.17) 0.647

>40

Affected Breast Side

Left (Ref.)
1.68 (0.44-6.45) 0.450

Right

Carboplatin Administration

No (Ref.)
1.28 (0.25-6.69) 0.764

Yes

Pembrolizumab Administration

No (Ref.)
3.45 (0.31-39.04) 0.316

Yes

CI: Confidence Interval, IHC: Immunohistochemistry, OR: Odds ratio, *p<0.05
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Discussion

In this single-center, real-world cohort, a 
pCR rate of 54.9% was observed, aligning 
closely with published data on TNBC. Age ≥60 
years was significantly associated with a lower 
likelihood of achieving pCR (OR: 0.22; 95% 
CI: 0.05-0.98), consistent with previous multi-
institutional and pooled analyses that report a 
negative correlation between increasing age 
and pCR outcomes [6, 8].

Verdial et al. [9] evaluated 1,383 breast 
cancer patients (29% with TNBC) and noted a 
progressive decline in pCR rates—from 52% in 
patients ≤40 years to 29% in those ≥61 years—
after adjusting for subtype, grade, and BRCA 
status. Additionally, older patients frequently 
experience unplanned dose reductions, 
treatment delays, or therapy interruptions due 
to toxicity or comorbidities. Real-world data 
suggest that over 40% of women aged ≥70 
years receive attenuated NAC, a practice 
linked to both reduced pCR rates and worse 
survival outcomes [9, 10]. These observations 
underscore the necessity for geriatric-adapted 
yet dose-intense treatment regimens.

Biological mechanisms proposed to explain 
diminished treatment response in older 
individuals include immunosenescence-related 
lymphocyte exhaustion, reduced DNA damage 
repair (DDR) capability, and age-related 
pharmacokinetic alterations that may result in 
subtherapeutic drug levels in tumor tissue [11].

In contrast to existing literature, the 
incorporation of carboplatin into NAC regimens 
did not yield a statistically significant benefit in 
our cohort. This finding diverges from studies 
such as the BrighTNess trial, which reported a 
17% absolute improvement in pCR and a long-
term event-free survival (EFS) benefit. Similarly, 
the CALGB 40603 study demonstrated a 13% 
increase in pCR with carboplatin [12, 13]. A 
meta-analysis of 11 randomized trials also 
reported a pooled pCR benefit of 13-19% [14]. 
The lack of significant findings in our analysis 
likely reflects the small sample size and resulting 
limited statistical power.

Only six patients (11.8%) in our cohort 
received pembrolizumab, precluding meaningful 
conclusions about its efficacy. In contrast, 
the KEYNOTE-522 trial showed a 15-18% 

improvement in pCR and a 37% reduction in 
EFS hazard with the addition of pembrolizumab 
to chemotherapy. A recent update also 
confirmed a 4.9% absolute improvement in 
overall survival in the pembrolizumab arm [6]. 
These results have led to its incorporation into 
current treatment guidelines.

This study has several limitations. Its 
retrospective nature, relatively small sample 
size, potential selection bias, and incomplete 
molecular profiling limit the generalizability of 
findings. Nevertheless, the study population 
likely reflects a typical TNBC cohort in middle-
income countries where financial barriers limit 
the routine use of pembrolizumab.

In conclusion these findings partially align 
with prior research emphasizing the role of 
age as a determinant of treatment response in 
TNBC. The absence of statistically significant 
associations for carboplatin and pembrolizumab 
likely reflects sample size limitations and 
treatment heterogeneity. Our data highlight 
the importance of personalized strategies to 
optimize treatment compliance and outcomes 
in elderly patients. Such strategies may include 
the integration of geriatric assessments, 
prophylactic G-CSF support, and nutritional 
interventions.

Ultimately, precise identification of factors 
associated with pCR can facilitate individualized 
treatment planning, enhance outcomes, and 
inform clinical decision-making in the context of 
precision oncology.
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