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Abstract
Locally advanced breast cancer (LABC) presents a formidable challenge within global oncology 

due to its increasing incidence rates, high mortality, and the urgent need for improved diagnostic 
and therapeutic approaches. This study investigated the impact of neoadjuvant chemotherapy 
(NAC) on the immunohistochemical (IHC) receptor status in LABC patients and its correlation 
with long-term treatment outcomes. A total of 115 patients with locally advanced breast cancer 
were subjected to NAC, with subsequent analysis of changes in IHC status. Comparative assess-
ments of overall and disease-free survival were conducted between patients with altered and 
unaltered IHC status post-NAC. The study identified significant differences in survival outcomes 
based on IHC status changes, highlighting the potential prognostic value of such alterations. The 
findings underscore the critical need for a more comprehensive understanding of tumor response 
mechanisms to NAC and its implications for personalized therapeutic strategies. These insights 
have significant implications for advancing tailored treatment approaches for LABC patients.
Keywords: Locally advanced breast cancer, neoadjuvant chemotherapy, immunohistochem-
ical status, treatment outcomes

Relevance Metastatic breast cancer 
(MBC) remains a significant challenge within 
global oncology. Increasing incidence rates, 
high mortality, and the deterioration of epi-
demiological indicators make MBC a subject 

for intense scientific research and a contin-
uous improvement in medical service. A key 
role in the management of MBC is played by 
the update of diagnostic methods to provide 
timely decisions regarding the initiation of 
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therapy or surgical intervention. There has 
been a change in the approach to early diag-
nosis, while the influence of various predic-
tors on the outcome of the disease and the 
analysis of optimal therapy methods are ac-
tively studied.

Materials and Methods
All patients were diagnosed with locally 

advanced breast cancer and had undergone 
neoadjuvant chemotherapy (NAC).

Group Division: The patients were di-
vided into two groups. The primary group 
consisted of 66 patients who experienced a 
change in immunohistochemical (IHC) re-
ceptor status following NAC. The control 
group comprised 49 patients whose IHC sta-
tus remained unchanged after NAC.

Treatment Methods: Neoadjuvant 
chemotherapy was applied according to stan-
dard protocols for the treatment of locally 
advanced breast cancer, adapted to the indi-
vidual disease course, health condition of the 
patients, and their previous treatment.

IHC Status Evaluation: The assessment 
of IHC status was conducted before the start of 
NAC and after its completion. The status was 
determined by examining the expression of es-
trogen and progesterone receptors, as well as 
HER2/neu on the membrane of tumor cells 
using immunohistochemistry methods.

Statistical analysis was performed using 
the StatTech v. 4.0.4 software (developed by 
LLC “Stattech”, Russia).

Quantitative indicators were assessed for 
normal distribution with the Shapiro-Wilk 
test (for a sample size of fewer than 50) or the 
Kolmogorov-Smirnov test (for a sample size 
over 50).

Quantitative indicators with a normal 
distribution were described using mean 
arithmetic values (M) and standard devia-
tions (SD), and the boundaries of the 95% 
confidence interval (95% CI).

In the absence of a normal distribution, 
quantitative data were described using the 
median (Me) and the lower and upper quar-
tiles (Q1 — Q3).

Categorical data were described by indi-
cating absolute values and percentage shares.

For comparative analysis of NAC efficien-
cy in both groups, statistical methods were 
employed. The statistical significance of dif-
ferences in IHC status before and after NAC 
was assessed using the chi-squared test and/
or t-test, depending on the variable distribu-
tion. The significance threshold for all tests 
was set at p < 0.05.

Results
An analysis of overall survival depending 

on the treatment groups was conducted.

Figure 1. Survival curve depending on the distribution of patients across treatment groups
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Group I
Observations 66 66 66 66 66 66 0
Censored 0 0 0 0 0 0 66
Events 0 0 0 0 0 0 0

Group II
Observations 49 49 43 29 24 19 0
Censored 0 0 0 0 0 0 18
Events 0 0 6 20 25 30 31

Figure 2. Mortality risk curve depending on the distribution 
of patients across treatment groups

Group I
Observations 66 66 66 66 66 66 0
Censored 0 0 0 0 0 0 66
Events 0 0 0 0 0 0 0

Group II
Observations 49 49 43 29 24 19 0
Censored 0 0 0 0 0 0 18
Events 0 0 6 20 25 30 31

Observation 
period

Group I Group II
Risk of Mortality 95% CI Risk of Mortality 95% CI

0.0 0.0 0.0–0.0 0.0 0.0–0.0
10.0 0.0 0.0–0.0 0.0 0.0–0.0
20.0 0.0 0.0–0.0 12.2 25.2–5.7
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Observation 
period

Group I Group II
Risk of Mortality 95% CI Risk of Mortality 95% CI

30.0 0.0 0.0–0.0 40.8 55.8–28.6
40.0 0.0 0.0–0.0 51.0 65.5–38.0
50.0 0.0 0.0–0.0 61.2 74.7–48.0
60.0 0.0 0.0–0.0 63.3 76.4–50.0

Overall Survival: The analysis of over-
all survival was carried out by tracking the 
condition of patients over a set period after 
the completion of NAC. The overall survival, 
defined as the interval from the start of treat-
ment to death from any cause or the latest 
observation, averaged 3 years in the prima-
ry group (95% CI: 2.6–3.4). In the control 
group, this indicator was slightly lower, aver-
aging 2.5 years (95% CI: 2.1–2.9).

Disease-Free Survival: Disease-free 
survival, measured as the period from the 
end of NAC to the first registered case of dis-
ease recurrence or dropout for other reasons, 
had a median of 2 years in the primary group 
(Q1 — Q3: 1.5–2.5). In the control group, the 
median of disease-free survival was less, at 
1.5 years (Q1 — Q3: 1.1–1.9).

Analysis Based on Literature Data: 
The literature review indicates that patients 
with MBC post-NAC often demonstrate an 

improvement in overall survival rates due 
to more aggressive and targeted treatment. 
Changes in IHC status may correlate with 
a low risk of recurrence, and consequently, 
higher values of disease-free survival. How-
ever, these results require further validation 
by larger studies. It is also important to con-
sider factors such as age, overall health, the 
presence of comorbid conditions, and adher-
ence to NAC protocols, which also play a sig-
nificant role in determining both overall and 
disease-free survival.

Conclusion
The findings of this study underscore 

the need for a deeper understanding of the 
mechanisms of tumor response to NAC and 
its impact on long-term treatment outcomes, 
which could form the basis for the devel-
opment of more personalized and effective 
therapeutic approaches in the future.
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