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Despite the existence of a significant number of studies devoted to individual aspects of morphology, immunohis-
tochemical profile, and molecular subtypes of breast cancer, the problem of their integrated assessment in terms of
their impact on the choice of neoadjuvant systemic therapy remains insufficiently studied, especially in the context
of everyday clinical practice. The aim of this study was to comprehensively assess the significance of morphological
characteristics, immunohistochemical parameters, and the molecular profile of breast cancer in selecting and eval-
uating the effectiveness of neoadjuvant systemic therapy, as well as to determine their prognostic significance for
surgical tactics and local control.

The study established and demonstrated that the dominant morphological forms of breast cancer in the analyzed
cohort are tubular carcinoma and invasive carcinoma of nonspecific type, which together account for more than 60%
of cases. At the same time, the significant prevalence of HER2-positive and triple-negative breast cancer (21.2% and
18.2%, respectively) creates the conditions for an expectedly high level of complete pathomorphological response
when standardized therapy is administered. The Ki-67 index has demonstrated high discriminatory power in dis-
tinguishing between tumors with low and high proliferative activity, has significant prognostic value, and directly
influences the choice of treatment tactics. At the same time, HER2-positive and triple-negative subtypes are charac-
terized by the highest levels of proliferation (median Ki-67 of 32% and 42%, respectively), consistent with their clini-
cal and biological characteristics and confirming a high probability of response to intensive systemic chemotherapy.
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Connection of the publication with planned
research work.

This scientific work is part of the research work of
the Department of Oncology and Medical Radiology
of Dnipro State Medical University on the topic:
“Improvement of the principles of personalized diagnosis
of diseases and comprehensive treatment of malignant
tumors and precancerous conditions,” state registration
number 0122U201536.

Introduction.

An important component of the comprehensive
treatment of patients with breast cancer (BC) is
neoadjuvant systemic therapy (NAST), which is aimed
at reducing the size of the primary tumor, eradicating
micrometastatic disease, and creating conditions for
breast-conserving surgery [1-3].

Traditionally, the choice of treatment strategy was
based on clinical parameters, including TNM stage,
the presence of regional lymph node involvement,
and tumor size and localization. Currently, however,
the key determinants of the optimal therapeutic
approach are the tumor’s morphological characteristics,
immunohistochemical profile, and molecular subtype —
parameters that reflect the biology of the tumor process,
its degree of aggressiveness, and its potential sensitivity
to specific types of systemic therapy [4, 5].

Molecular subtypes of breast cancer, including
luminal types (A and B), HER2-positive breast cancer, and
triple-negative breast cancer (TNBC), have become the
foundation of a personalized treatment approach. These
subtypes determine not only prognosis but also the

likelihood of achieving a pathological complete response
(pCR) following neoadjuvant treatment regimens [6, 7].

The morphological features of the tumor -
including the degree of differentiation, the type of
invasive component, the presence of microsatellites,
multifocality, growth patterns, and others — also play a
significant role in determining the therapeutic strategy.
In certain cases, morphological characteristics may serve
as independent predictors of treatment response or act
as markers of a less aggressive disease course [8].

The immunohistochemical (IHC) profile of the
tumor is of particular importance and is primarily
defined by markers such as estrogen receptor (ER) and
progesterone receptor (PR) status, HER2 expression, and
the Ki-67 proliferation index. The combined assessment
of these parameters enables the determination of the
molecular subtype and allows prediction of sensitivity
to chemotherapy, hormone therapy, targeted agents, or
immunotherapeutic regimens [9, 10].

In contemporary clinical practice, neoadjuvant
systemic therapy is not only a treatment modality but
also functions as an in vivo test of tumor sensitivity
to pharmacological intervention [11]. Evaluation of
pathological complete response (pCR) makes it possible
to assess the effectiveness of the selected therapeutic
approach and provides a basis for further prognostic
stratification. In this context, there is a clear need
for precise patient stratification based on thoroughly
characterized tumor biology, which is essential for
improving the efficacy of NAST and optimizing surgical
strategies.
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Despite the substantial body of research addressing
individual aspects of breast cancer morphology,
immunohistochemical  profiling, and  molecular
subtypes, the issue of a comprehensive assessment
of their combined impact on the selection of
neoadjuvant systemic therapy remains insufficiently
explored, particularly in real-world clinical settings.
Therefore, conducting a study aimed at analyzing
the interrelationships between tumor morphological
characteristics, immunohistochemical profile, and
molecular subtype in the context of neoadjuvant
therapy selection represents an important step toward
improving personalized treatment strategies for breast
cancer and enhancing therapeutic efficacy.

The aim of the study.

To comprehensively evaluate the role of
morphological characteristics, immunohistochemical
parameters, and the molecular profile of breast cancer
in the selection and effectiveness of neoadjuvant
systemic therapy, as well as to determine the prognostic
significance of these parameters in the context of
surgical strategy and regional disease control.

Object and research methods.

The study was conducted in accordance with
the principles of the Declaration of Helsinki, Ethical
Principles for Medical Research Involving Human
Subjects, approved by the Bioethics Committee of
DSMU, and after obtaining written informed consent
from all patients.

The study included 66 women with primary breast
cancer who received treatment at a specialized
oncology center. Inclusion criteria were: female sex;
morphologically confirmed diagnosis of breast cancer
(histological and immunohistochemical verification);
administration of neoadjuvant systemic therapy
(chemotherapy and/or targeted therapy); and the
presence of a marked lymph node (clip) placed at the
time of initial diagnosis. Exclusion criteria comprised:
absence of written informed consent; decompensated
comorbid conditions; and lack of complete clinical or
morphological data.

Ultrasound examination of the breasts and axillary
region was performed using a SONOLINE Elegra system
(Siemens).

Mammographic imaging in the craniocaudal and
mediolateral projections was carried out using a
MAMMODIAGNOST US mammography unit (Philips).

The expression level of the proliferation marker
Ki-67 was assessed by immunohistochemical staining
with anti-Ki-67 antibodies using the Ventana BenchMark
ULTRA immunostainer.

Pathomorphological examination was performed
in accordance with the recommendations of the
American Society of Clinical Oncology / College of
American Pathologists, including assessment of the
tumor histological type, degree of differentiation,
presence of invasive and/or in situ components, and the
extent of lymph node involvement (micrometastases,
macrometastases, isolated tumor cells). Morphological
classification was based on the 5th edition of the WHO
Classification of Tumours of the Breast (2019) [12].

Statistical analysis was conducted using the
STATISTICA software package, version 6.1 (StatSoft, USA)
(license No. AGAR 909 E415822FA). For quantitative
variables, the median and interquartile range (IQR)

were calculated. Data normality was assessed using the
Shapiro-Wilk test. Group comparisons were performed
using the nonparametric Mann-Whitney U test.
Associations between variables were evaluated using
Spearman’s rank correlation coefficient (r). A p-value
<0.05 was considered statistically significant [13].

Research results and their discussion.

Before starting therapy, clinical, anthropometric, and
instrumental indicators were assessed in all 66 patients.
The median age was 55 years (IQR 48-63), which is
consistent with the typical demographic characteristics
of women with breast cancer. The median body
mass index was 27.0 kg/m? (IQR 25-30), indicating a
predominance of overweight individuals, a factor that
can significantly affect sensitivity to antitumor therapy.

Ultrasound measurements of the primary tumor
showed a predominance of medium-sized tumors with
a median length of 25 mm (IQR 20.5-28) and width of
19 mm (IQR 15-26.5). In 13 patients (19.7%), a second
tumor focus was detected: the median length of the
latter was 12 mm (IQR 11-23.5), and the width was
8 mm (IQR 7-17).

According to CT/MRI with contrast, the mean
maximum lesion size was 25 mm (IQR 22-29). However,
in some cases, significantly larger tumors were recorded
—up to 60 mm, which indicates the heterogeneity of the
sample and possible variants of aggressive course. In
general, CT/MRI showed slightly larger lesion sizes than
ultrasound, which may be due to better visualization of
tumor boundaries, detection of multifocal components,
and less tissue compression.

According to the results of trephine biopsy, the
vast majority of patients (57/66, 86.4%) had invasive
carcinoma, which is typical for the population of patients
with BC who are prescribed neoadjuvant therapy. Ductal
carcinoma was diagnosed in 10.6% of cases, and solid
and neuroendocrine carcinoma in 1.5% each.

The median maximum size of regional lymph nodes
generally corresponded to moderately enlarged nodes
characteristic of the N1 category, and according to
ultrasound examination, it was 14.0 mm (IQR 11.25-
18.0) for the first measurement and 11.0 mm (IQR 8.0-
15.75) for the second measurement.

During mammography, microcalcifications were
detected in 19.7% of patients, and macrocalcifications
in 6.1%, indicating a predominance of invasive forms
without a significant DCIS component.

According to CT/MRI results, there was significant
variability in the number of visualized LNs in the study
cohort. Most often (39 episodes/59.1%), there was no
involvement of lymph nodes in the pathological process.
In 8 patients (12.1%), 1 to 3 enlarged LNs were detected,
while 4 to 9 lesions were detected in 19 cases (28.8%). In
general, these data indicate a predominance of mild to
moderate lymphatic involvement.

All patients underwent trephine biopsy/fine needle
aspiration biopsy (TB/FNAB) of regional lymph nodes.
The median number of verified LNs was 1 (IQR 1-1), and
the mean was 1.38+0.89; in isolated cases, the maximum
number reached 5. According to the results of TB/FNAB,
adenocarcinoma (40.9%) and solid carcinoma (34.8%)
were most frequently detected. Low-grade carcinoma
was observed in 10.6% of patients, while sclerosing
and adenogenic types were less common (4.5% each).
Metatypical carcinoma was found in 1.5% of cases.
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the clinical characteristics of
patients and the selection
criteria  for neoadjuvant
therapy.

Analysis of proliferative
activity (Ki-67) and its
relationship with molecular
subtypes and treatment
strategies  showed  that
the level of Ki-67 differed
statistically significantly
across the four breast cancer
molecular subtypes (Kruskal-
Wallis  test, p<0.0001),
consistent with established
biological characteristics of
these groups. The lowest
Ki-67 values were observed

HER2+ Tuminal B

Luminal A

TNBC

in the Luminal A subtype

Figure 1 — Level of proliferative activity (Ki-67, %) and its correlation with molecular subtypes

of breast cancer.

In most patients, one lymph node (83.3%) and one
tumor (87.9%) were marked. The median number of
marked structures was 1 (IQR 1-1) for both lymph nodes
and tumors. The maximum number of marked LNs was
2, while the maximum number of marked tumors was 3.

Withinthestudy,astandardizedimmunohistochemical
analysis (ER, PR, HER2/neu, Ki-67) was performed for
all 66 patients, followed by classification of molecular
subtypes according to the St. Gallen International Expert
Consensus recommendations.

Positive expression of estrogen receptors (ER) was
recorded in 52.9% of samples. ER-negative tumors
accounted for 42.6%, and 4.4% of tumors had low (within
1-9%) expression of estrogen receptors. The median
ER was 47% (IQR 0-91%), demonstrating a bimodal
distribution between hormone receptor-negative
tumors and high-ER-positive, hormone-dependent
forms of estrogen receptors.

Progesterone receptors (PR) were negative in 50% of
tumors, positive in 47%, and low in 3%. The median PR
was 37% (IQR 0-91%).

HER2 3+ status according to IHC was detected in
23.5% of patients. HER2 2+ was found in 17.6%, of which
5 samples were FISH-positive, and 3 were FISH-negative;
HER2 0 and 1+ were found in 39.7% and 19.1% of cases,
respectively. The overall proportion of HER2-positive
tumors (IHC 3+ or 2+/FISH+) was 30.9%.

The median Ki-67 was 29% (IQR 22-42%) with
a minimum of 10% and a maximum of 70%. High
proliferative activity (>30%) was determined in 53% of
tumors.

Analysis of the molecular profile of 66 tumors
revealed a predominance of the luminal B subtype
(53.0%), characterized by high proliferative activity.
The second most common subtype was HER2-positive
cancer (21.2%), while triple-negative breast cancer
(TNBC) accounted for 18.2%; the least represented was
the luminal A subtype (7.6%), which is expected for
cohorts where the need for intensive systemic treatment
dominates.

In general, the structure of molecular subtypes in
the sample indicates a predominance of biologically
aggressive forms of breast cancer, which correlates with

(median 17%), which is fully
consistent with its biology as
a hormone-dependent, low-
proliferative, and clinically favorable tumor. Luminal B
neoplasms (median 30%) demonstrated the expected
higher proliferative activity, which is one of the criteria
for their classification into this subtype according to
the St. Gallen recommendations. The HER2+ and TNBC
subtypes showed the highest Ki-67 values (median 32%
and 42%, respectively), confirming their aggressive
phenotype, rapid cell growth rate, and high likelihood
of response to intensive systemic chemotherapy (fig. 1).

Dunn post-hoc analysis (Dunn test with correction
for multiple comparisons) showed that triple-negative,
HER2+, and Luminal B subtypes had significantly higher
Ki-67 scores compared to Luminal A (p<0.05), while the
difference between TNBC and HER2+, as well as between
Luminal B and HER2+, was statistically insignificant.

Correlation analysis showed that Ki-67 is not
significantly associated with the number of NAST courses,
as in clinical practice, the duration of neoadjuvant
chemotherapy is determined by standardized protocols,
and even for low-proliferative tumors, full treatment
regimens are prescribed when clinically indicated.

Correlation analysis revealed a moderate positive
correlation between Ki-67 and the number of courses of
targeted therapy TT (r=0.41, p<0.01) (fig. 2).

However, the Kruskal-Wallis test did not reveal
statistically significant differences in Ki-67 between
groups with different numbers of TT courses (H=3.91,
p=0.418), and further Dunn post-hoc analysis with
Bonferroni correction also did not show significant
intergroup differences. This suggests that the number
of targeted therapy courses is determined primarily by
HER2 status rather than Ki-67 level, which, although
associated with HER2 positivity, is not in itself a criterion
for intensifying targeted treatment.

Breast cancer remains the leading oncological
pathology among women worldwide, characterized by
significantclinicalandbiological heterogeneity. Important
baseline characteristics that influence prognosis and
response to treatment include age, menopausal status,
and anthropometric parameters. In our study, as in
most modern cohort studies, postmenopausal women
who are overweight or obese predominate, which
is associated with a higher risk of developing breast
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cancer, a poorer response
to systemic therapy, and a
lower frequency of complete
pathological response
(pCR), and thus affects
the interpretation of the
effectiveness of surgical and
neoadjuvant approaches.
Preoperative assessment
of the primary tumor and
lymph node status is based on
a combination of ultrasound
diagnostics and tomographic
methods. Despite the general
consistency of data between
these methods, existing
studies emphasize significant
individual variability in tumor
size and discordance in
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[14, 15]. This discrepancy is
most common in patients
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with a heterogeneous breast
structure, after neoadjuvant
therapy, or in the presence
of invasive forms of cancer,
which highlights the need for a multimodal approach to
preoperative staging.

Multifocality and multicentricity of breast cancer are
important prognostic characteristics that occur in 10-
30% of cases according to the literature, more often in
younger patients and in aggressive biological subtypes.
In the study cohort, their frequency was about 20%,
which is consistent with global data and influences
surgical tactics, particularly the choice of surgical type
and approaches to assessing residual tumor burden
after neoadjuvant therapy [16, 17].

Assessment of regional lymph nodes remains a key
component of breast cancer staging. The absence of
massive lymphatic involvement (N2—N3) in the analyzed
cases corresponds to the patient population selected
for organ-preserving approaches or combined axillary
strategies. Current recommendations from ESMO,
NCCN, and St. Gallen [18, 19] increasingly emphasize
the advisability of minimizing the extent of surgical
intervention in the axillary region, especially after
neoadjuvant therapy, if accurate staging can be ensured.

The high technical reproducibility of the technique,
with predominantly one node and one primary tumor
marked, is consistent with data from other researchers
on the precise targeting of pathological structures [20]
and ensures accurate determination of residual tumor
burden, avoiding excessive lymph node dissection.

The molecular structure of the sample was
characterized by the predominance of the luminal B
subtype (53%), which is fully consistent with the profile
of patients referred for neoadjuvant antitumor therapy.
This subtype is characterized by reduced hormone
sensitivity combined with increased proliferative activity,
which determines its more aggressive clinical course
and sensitivity to chemotherapeutic regimens [21].
In recent studies, luminal B has emerged as the most
common category among those receiving neoadjuvant
antineoplastic therapy, confirming the validity of the
study cohort’s structure.

Figure 2 — Correlation between proliferative activity (Ki-67, %) and the number

of targeted therapy courses.

The increased proportion of HER2-positive tumors
(21.2%) exceeds the average epidemiological data (10-
15%) and is indicative. This is explained by the targeted
referral of patients with HER2-positive breast cancer
to neoadjuvant therapy, since it is in this regimen that
targeted drugs (trastuzumab, pertuzumab) demonstrate
maximum efficacy and a significant frequency of pCR
[22]. The sample thus reflects clinical practice, where
aggressive biological forms predominate among patients
who are scheduled for preoperative systemic therapy.

The increased frequency of the triple-negative
subtype (18.2%) is also consistent with its usual 10-12%
prevalence. TNBC is characterized by extremely high
proliferative activity, rapid progression, and sensitivity to
anthracycline-platinum and taxane-containing regimens
[23]. The high proportion of triple-negative breast
cancer in the sample reflects a characteristic trend:
this subtype is more often than others an indication for
neoadjuvant therapy to achieve pCR, which correlates
with an improved long-term prognosis.

The low representation of the luminal A subtype
(7.6%) is expected, since classic luminal A breast
cancer is characterized by a good response to hormone
therapy, low proliferative activity, and limited need for
neoadjuvant therapy [24]. According to international
guidelines (NCCN, ESMO) [18], patients with this subtype
are rarely considered candidates for preoperative
chemotherapy, which supports the low prevalence
observed in the study cohort.

The Ki-67 proliferation index demonstrates the
expected differences between subtypes and clearly
distinguishes between biologically favorable and
aggressive forms of cancer. The results obtained indicate
that Ki-67 is a powerful discriminator between low- and
high-proliferative tumors, has prognostic value, and
influences decisions regarding the choice of treatment
tactics. Thus, high Ki-67 values in HER2-positive and
triple-negative tumors are consistent with their clinical
and biological profile and justify the need for intensive
therapeutic strategies. At the same time, the duration of
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neoadjuvant antitumor therapy did not depend on the
Ki-67 level, which is consistent with the current clinical
paradigm: decisions regarding the scope and duration of
treatment are based on standardized protocols rather
than individual biomarkers [25].

Conclusions.

1. Analysis of clinical and instrumental data of
patients prior to treatment shows that the sample is
representative of a typical group of patients with invasive
breast cancer who are prescribed neoadjuvant therapy
followed by targeted biopsy and lymphadenectomy.

2.The most common morphological variants of breast
cancer in the studied cohort are tubular carcinoma and
invasive carcinoma of nonspecific type, which together
account for more than 60% of cases.

3. A significant proportion of HER2+ and triple-
negative breast cancer (21.2% and 18.2%, respectively)
provides a basis for a predicted high frequency
of complete pathomorphological response under
standardized treatment conditions.

DOI 10.29254/2077-4214-2025-4-179-370-380
YOK 618.19-006.6-07
PomaHyxa K. I, 3aeizioH B. ®.

4. Ki-67 is a powerful discriminator between
low-proliferative and high-proliferative tumors, has
prognostic value, and influences treatment decisions.

5. HER2+ and TNBC subtypes have the highest
proliferative activity (median Ki-67 32% and 42%,
respectively), which corresponds to their clinical and
biological profile and confirms a high probability of
response to intensive systemic chemotherapy.

6. Ki-67 does not affect the duration of NAST, as the
decision on its scope is based on clinical standards and
the stage of the disease.

7. The number of courses of targeted therapy is
determined by HER2 status, not Ki-67 level, although
there is a certain correlation between them.

Prospects for further research.

A promising direction is the introduction of a sample
dominated by biologically aggressive tumors, while
logically explaining the increased proportion of patients
with high Ki-67, which corresponds to the practice of
including such cases in neoadjuvant treatment programs,
which is useful for optimizing breast cancer treatment.

MOP®O/IONYHI TA IMYHOTICTOXIMIYHI XAPAKTEPUCTUKU | MONTEKYNAPHUN
NMPO®I/1Ib PAKY MOJIOYHOI 3A/103U: PO/1b Y BUBOPI | PE3Y/IbTATUBHOCTI
HEOAZ’FOBAHTHOI CUCTEMHOI TEPANII TA NPOrHOCTUYHE 3HAYEHHA

[OHIiNpoBCbKMii pep>kaBHUI MeauuHuii yHiBepcuTeT (M. [iHinpo, YKpaiHa)
shynkarenkokateryna@gmail.com

Monpu HaAsHicmMb 3HAYHOI KinbKOoCmMi 0O0CniOHeHb, MPUCBAYEHUX OKpemMuM acrnekmam Mopghonoaii,
iMyHo2icmoximiyHo20 npoginto ma MonekyaapHUX Niomurnie paxky Moso4YHoi 3aa103u, Npobaema ixHboi iHmezpanbHoi
OUiHKU 3 no3uyili snausy Ha 8ubip MAKMUKU Heoad’to8aAHMHOI cucmeMHoI mepanii 3aauwWaemMosca He00CMAMHbLO
gus4YeHo, 0cobsuso 8 yMOBaAX MOBCAKOEHHOI KaiHiYHOI npakmuKku. Memow 0aHo20 00Cni0XeHHA cmana
KOMIMAEKCHA OYiHKA 3HaYeHHA MOPhO02iYHUX XapaKmMepUCMuK, iMyHO2icmoxiMidHUX MOKA3HUKI8 | MOAEeKyAapHo20
npoginto paky Mosao4YHoi 3as103u rnpu subopi ma oyiHyi echekmusHocmi Heoad’to8aHMHoOI cucmemHoi mepanii, a
MAKOM BU3HAYEHHA IXHEO20 MPO2HOCMUYHO20 3HA4YEeHHA W,000 XipypaiyHOi MaKmMuKU ma KOHMpPOoso perioHapHo20
npoyecy.

Y x00i 0ocnidieHHA 8CMAHOB8/EHO Ma ap2yMeHmMOo8aHO, W,0 OOMIHYHOYUMU MOPEOI02IYMHUMU hOPMAMU PAKY
MOJI0YHOI 307103U 8 AHANI308aHIl Ko2opmi € mybynapHa KAPUUHOMA Ma iHBA3UBHA KAPYUHOMA HecreyugpiyHo2o
muny, CyKynHa 4acmka Aaxkux nepesuwye 60%. BooHoyac cymmesa nowupeHicme HER2-no3umusHo2o0 ma mpuns-
HeaamueHo20 paky Mos104HoI 3an03u (21,2% ma 18,2% 8idnogidHo) hopmye nepedymosu 015 04iKy8aHO BUCOKO20
pigHA nosHoi namomopgonoziyHoi 8i0nosidi 3a ymosu rnposedeHHA cmaHOapmu3osaHoi mepanii. [TokasHuk Ki-67
npodemMoHcMpys8as 8UCOKY OUCKPUMIHAUiliHY 30amHicmb w000 PO3Mery8aHHA NyX/AUH i3 HU3bKOK Ma 8UCOKOKO
nponighepamusHoOO AKMUBHICMIO, MAE 8a20Me MPO2HOCMUYHe 3HaYeHHA ma 6e3rnocepedHbo 8nausae Ha subip
nikysanbHoi makmuku. BoOHouyac HER2-no3umusHuli i mpuna-HezamusHull niomunu Xapakmepusyromsca
Halisuwumu pisHamu nponigpepauii (mediaHa Ki-67 — 32% ma 42% 8i0nosiOHO), W0 y3200HYEMbCA 3 iX KAIHIKO-
bionoziyHUMU ocobausocmAmMU ma niOomeepoxcye BUCOKY UMogipHicmb 8i0rnosidi Ha iHMeHCUsHy cucmemHy
Ximiomepariro.

Knro4voei cnoea: pak Moa0YHOI 3a/103U, MOPEOI02IYHA XaPAKMEPUCMUKA MyXAUH, iMyHo2icmoximiyHul aHanis,
Ki-67, maKmMuKa niky8aHHA.

38’A30K ny6niKauii 3 n1aHOBUMM HAyKOBO-A0CAIA-
HUMU poboTamu.

HaykoBa pobota € ¢parmeHtom HAP kadenpu on-
Kosorii Ta mepgpagionorii [JHiNpOBCbKOro Aep*KaBHOro
MEANYHOrO YHiBEPCUTETY HA Temy: «YAOCKOHaNeHHA
NPMHUMNIB NepcoHidikoBaHOi AiarHOCTUKM 3axBoOpto-
BaHb Ta KOMMJIEKCHOTO NiKyBaHHA 3/I0AKICHUX NYX/IMH Ta
nepeanyxJMHHUX CTaHIB», HOMep AepKaBHOI peecTpauii
0122U201536.

Bctyn.

BaxknuBe Micue y KOMMNAEKCHOMY JiKyBaHHi XBO-
pUX Ha pak Mono4Hoi 3an03u (PM3) nocigae Heoaa'to-
BaHTHa cuctemHa Tepania (HACT), ska cnpsamoBaHa Ha
3MEHLUEHHA PO3MIpPiB MEPBUHHOI NYXIMHU, epagnKaL,ito
MiKpOMEeTacTaTU4YHOro NPoLecy Ta CTBOPEHHA YMOB AN1A
opraHo3bepiratoumx BTpy4YaHb [1-3].

TpagumuiiHo BMGIp TAaKTUKKM NiKyBaHHA I'PyHTyBaBCA
Ha KNiHiYHUX aaHmx (TNM-cTagia, HaaBHICTb ypayKeHHA
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perioHapHUx NimpoBy3AiB, pOo3Mipy Ta NoKani3aLis nyx-
JIMHK). HUHI K1oYOBUMKM daKTOpamu, WO BM3HAYAOTb
ONTUMAaNbHY TepaneBTUYHY CTpaTerito, € MopPdONOriyHi
XapPaKTEPUCTUKU NYyXAUHW, Ti iIMyHOFICTOXIMIYHMIA npo-
dinb Ta MONEKYNAPHUI NiATMN — NapameTpu, fAKi Bigo-
6parkatoTb H6ioNOrito NYXIMHHOIO NPOoLLecy, CTyNiHb arpe-
CMBHOCTI Ta MOTEHLUilAHY YyTAMBICTb 4O NEBHUX BUAIB
CMUCTEeMHOrO NikyBaHHsA [4, 5].

MonerynapHi niatunn PM3, sKi BKAOYAOTb JIFOMI-
HanbHi dopmu (A Ta B), HER2-Nno3nUTUBHUI Ta TPUNA-He-
raTUBHUI pak Mo04HOI 3a103u (THPMS3), ctanu dyHaa-
MEHTOM NepCcoHasi3oBaHOro Niaxoay. BoHn Bu3HavatoTb
He Znwe NPOrHo3, a 1 iIMOBIPHICTb AOCATHEHHA MOBHOI
natomopdonoriyHoi Bignosiai (pCR) Npu BUKOPUCTaHHI
Heoa toBaHTHUX pexumis [6, 7].

MopdonoriuHi ocobamnsocTi NyximMHM (cTyniHb ande-
PEeHL,it0OBaHHA, TUN iHBAa3MBHOIO KOMMOHEHTA, HAABHICTb
MiKpOCaTeniTiB, My/AbTUPOKA/bHICTb, MATEPHU POCTY
TOLLLO) TAaKOK BiAirpatoTb 3Ha4YHY PO/b Y BUOBOPI TAaKTUKMK
NiKyBaHHA. Y AeAKMX BMMaAKax MOpdOaoridyHi o3Haku
MOYTb BUCTYNaTU HE3aNEXHUMWN NPeanKTOpamm Tepa-
neBTMYHOI BigNoBiAi abo B6yTM MmapKepamu MeHW arpe-
cMBHOro nepebiry [8].

OcobnvBe 3HaYyeHHs Ma€e imyHoricToximiuHuin (IFX)
npodinb NyXIUHKW, OCHOBY AKOrO CTAHOBAATbL TaKi Map-
Kepu, fK peuentopu ectporeHy (ER), nporectepoHy
(PR), ekcnpecia HER2, iHaeKkc nponidepaduii Ki-67. Came
NOEAHAHHA UMX NapamMeTpiB A03BOJIAE BU3HAYUTU MO-
NeKyNApHUI NiATUA Ta NPOrHO3yBaTW YYTAMBICTb 4O Xi-
MmioTepanii, ropMmoHoTepanii, TapreTHUx abo imyHoTepa-
neBTUYHUX cxem [9, 10].

Heoan'toBaHTHa cucTemHa Tepania B CydYacHil Kni-
HiYHIM npakTuui € He nvwe 3acobom NiKyBaHHA, a
CBOEPIAHWM in Vivo TECTOM YYTIMBOCTI NYXJIMHU A0 Me-
AVKameHTo3Horo snamsy [11]. AHani3 gocarHeHHs pCR
[03BONAE OLIHUTM edeKTUBHICTL 0bpaHoro niaxoay, a
TakoX GOopMye MiAFPYHTA ANA MOAANbWOrO MPOrHoO3y-
BaHHsA nepebiry 3axBoptoBaHHA. Y 3B’A3KY 3 UMM BUHU-
Kae notpeba B YiTKil cTpaTUdiKaLii NaLieHTOK Ha OCHOBI
[eTaNbHO BMBYEHUX BIONOMYHMX XapaKTePUCTUK MyX-
JIVHW, WO € KAOYeM [0 NiABULLEHHA pe3yNbTaTUBHOCTI
HACT Ta ontumisauii XipypriyHux nigxoais.

HesBarkatoum Ha [OCTATHIO Ki/IbKiCTb [0CHIAMKEHD,
LLLO BUCBIT/IOIOTb OKpeMi acnektn mopdonorii, IFX-npo-
dinto Ta MonekynapHux nigTunis PM3, nuTaHHA KOMIM-
JIEKCHOi OULiHKKM iX BMJIMBY HA TaKTUKY MNpPU3HAYEHHA
HACT noTtpebye noaanblioro BUBYEHHSA, 0CO06/MBO B
peanbHUX KAiHIYHMX ymoBax. Biatak npoBeaeHHA [0-
CRifXeHHA, CNPAMOBAHOrO Ha aHani3 B3aEMO3B’A3KIB
MiX MOpbONOriYHUMK 0COBNMBOCTAMM MYXAUHW, i iMy-
HOTFICTOXIMIYHMM npodisiem i MONEeKYAAPHUM NiATUNOM
Y KOHTEKCTi NMpuM3HayYeHHs HeoaA 'toBaHTHOI Tepanii, €
BaXX/IMBMM KPOKOM Yy BAOCKOHaIEHHI MepPCOHaNi3oBaHmX
TAKTUK NiKyBaHHA PaKy MOJIOYHOI 321031 Ta NiABULLEHHI
1oro epeKTUBHOCTI.

MeTta pgocnigKeHHs.

KomnieKcHO ouiHUTK posib MOPGONOTIYHUX XapaK-
TEPUCTUK, iIMYHOTICTOXIMIYHMX MOKa3HWMKIB Ta MONEKy-
NAPHOro npodinto paky MoAo4YHOI 331034 y BMbOpI Ta
pe3ynbTaTMBHOCTI Heoaa toBaHTHOT cMCTEMHOI Tepanii, a
TaKOX BM3HAYMTU NPOrHOCTUYHE 3HAYEHHA LMX Napame-
TPiB Y KOHTEKCTI XipypriyHOT TAaKTUKM Ta KOHTPOJILO perio-
HapHOro Npouecy.

O6’eKT i meTOaM AOCNiAXKEHHA.

[ocnigXeHHA BMKOHAHO BiANOBIAHO A0 BMMOr
[enbCiHCbKOI geKnapauii «ETUYHI NpUHUMAIN MeanyYHMX
OOCNiAXeHb 3@ Y4acTio MII0ANHKU Yy AKocTi 06’ekTa ao-
CNigyKeHHA», KoMmicii 3 nuTaHb 6ioeTnkn AAMY Ta nicns
OTPMMaHHSA NMCbMOBOT iIHPOPMOBaHOI 3roam Big, ycix na-
LLIEHTOK.

Y pocnigrKeHHi 6pano yyacTtb 66 KiHOK i3 NepBUHHUM
PaKOM MOJNIOYHOI 3a7103M, AKI NPOXOAUAN NiKYBaHHA Y
cneujianizaoBaHOMY OHKONOriYHOMY LeHTpi. Kputepiamu
BK/IIOYEHHA BYNK: KiHOYa cTaTb; mopdonorivyHa (ricto-
NoriyHa, imyHoricToximiuHa) Bepudikauisa giarHosy PM3;
npoBseaeHHA Heoaa toBaHTHOI cUCTeMHOT (Ximio- Ta/abo
TapreTHol) Tepanii; HasBHiICTb MiyeHOro nimdpaTuyHoro
By3na (Kniny) nicna nepsuMHHOI AiarHocTuKK. Kputepii
BUK/IIOYEHHA — BiACYTHICTb NMMCbMOBOT iHGOpPMOBaHOI
3roam; CynyTHi 3aXBOPKOBAHHA B CTagii AeKOMMeHca-
Lii; BiACYTHICTb NOBHUX KANiHIYHMX ab0 MopdONorivYHMX
OaHWX.

YnbTpasBykoBe gocnigkeHHa (Y3[) MonoYHMX
337103 Ta MaxBoBOi 06/1aCTi BMKOHyBasnocA Ha anaparti
«SONOLINE Elegra» («Siemens»).

PeHTreHonoOriYHe pocnigKeHHA B KpaHioKayaanb-
Hil | BOKOBIN NpoeKLUiax NPoBOAMAM Ha MamorpadidHin
ycTaHoBLi «MAMMODIAGNOST US» («Philips»).

PiBeHb eKkcnpecii mapkepa nponipepaTMBHOI aKTUB-
HocTi Ki-67 BM3Ha4yanM B iMyHOTICTOXiMIYHIN peakuii 3
aHTuTinammn o Ki-67 3 BMKOPUCTAHHAM iIMMYHOTICTO-
cTteliHepa Ventana BenchMark ULTRA.

MaTomopdonoriyHe AOCNIAMKEHHA NPOBOAWAN 3riA-
HO 3 peKkomeHZauiaMn AMEpPUKAHCbKOro TOBApPUCTBA
KNiHIYHOT OHKonorii / Koneasky amepuKaHCbKMX naTo-
JIOTiB 3 OL,iHKOHO TiCTO/IONIYHOIO TUMNY NYX/IMHU; CTYNEHIO
AndepeHuiauii; HaasHOCTI iHBa3MBHOro Ta/abo in situ
KOMMOHEHTA; CTYMEHI0 ypaxkeHHA NimdaTUyHMX By3NiB
(mikpomeTacTasmM, MaKpomeTacTasu, i30/1bOBaHi Myx-
JIUHHI KNiTuHK). Ona mopdonoriyHmx Knacudikauii Bu-
KopucTaHo 5-Te BugaHHa WHO classification of tumors
of the breast (2019) [12].

CTaTUCTUYHUI aHani3 NPOBOANAM 3 BUKOPUCTAHHAM
nakety nporpam STATISTICA v.6.1 (StatSoft, CLUA) (niueH-
3iiHMIA Homep AGAR 909 E415822FA). Ans KinbKicHMX
3MiHHWX PO3paxoByBa/M MejjaHy Ta iIHTEPKBaPTUAbHUIM
po3max (interquartile range, IQR). MepeBipKy HOpMab-
HOCTi 3ailicHOBanu 3a Kputepiem LLanipo-Yinka. OnAa
NMOPIBHAHHA TPyn 3aCTOCOBYBA/M HeMapameTpPUYHUN
KpuTepit MaHHa-YiTHi (U). B3aemo3B’A30K MixK 03HaKa-
MU OLiHIOBaNM 3a KoedilieHTom Kopensauii CnipmeHa (r).
CTaTMCTMYHO 3HAYMMMM BBaXKanu piseHb p<0,05 [13].

Pe3ynbTatu gocnigKeHHA Ta ix 06roBopeHHs.

[o nouyaTky Tepanii 6yno 34iMCHEHO OLHKY K/iHiy-
HUX, aHTPOMOMETPUYHUX Ta IHCTPYMEHTA/IbHMX MOKa3-
HWKIB y BCix 66 nauieHTOK. MegaiaHHWI BiK cTaHOBMB 55
pokis (IQR 48-63), Wo y3roaKyeTbca 3 TUNOBUMU AEMO-
rpadivHMMM XapaKTEPUCTUKAMM KIHOK i3 paKOM MOI0Y-
HOi 3an03u. MegiaHa iHOEKCY macu Tina gopiBHIOBana
27,0 kr/m? (IQR 25-30), o cBig4MTb NPO NepesaxKaHHsA
ocib i3 HagMipHOO Macoto Tifla — GaKToOpPOM, AKMIA MOXKe
CYTTEBO BMNAMBATM HA YYT/IMBICTb A0 NPOTUMYXIMHHOI Te-
panii.

YNbTpa3BYKOBI PO3MipN NEPBUHHOIO OCepeaKy CBia-
UYMW NPO NepeBarKaHHA MyXJUH CepeaHboro Po3mipy
3 MeZiaHot A0BXKMHM 25 mm (IQR 20,5-28) Ta WKpUHM
19 mm (IQR 15-26,5). Y 13 nauieHToK (19,7%) BuABneHo
OPYTUin NYXAMHHUIA OocepesoK: mefiaHa LOBMXKWMHWU OC-
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TaHHbOro gopisHoBana 12 mm (IQR 11-23,5), wupuHm
-8 mm (IQR 7-17).

3a gaHummn KT/MPT 3 KOHTpacTyBaHHAM, cepeaHii
MaKCUMMabHUIA PO3Mip yparkeHHa cTaHoBmB 25 mm (IQR
22-29). NMpoTe B oKpeMux BunagKax GikcyBanncs sHau-
HO 6inblUi NyXAnMHK — 4o 60 MM, WO CBIAYUTbL NPO reTe-
POreHHICTb BUBIPKM Ta MOXK/INBI BapiaHTX arpecuBHOrO
nepebiry. B uinomy, KT/MPT nopiBHAHO 3 y/NbTPa3ByKo-
BOIO METOAMKOIO AEMOHCTPYBaO Aelo 6inbLi po3mipu
ypaxKeHHs, Wo moxe 6yTM NoB’A3aHO 3 KpaLoo Bidya-
ni3auiero mex NyXaAnHW, BUABAEHHAM MYNbTUHOKaNbHUX
KOMMOHEHTIB, @ TaKOX MEHLMM BMAMBOM Kommpecii
TKaHWH nopiBHAHO 3 Y3/,

3a pesynbTaTamu TpenaH-bioncii, y nepeBa)KHOI
6inbwocTi nauieHToK (57/66, 86,4%) BMABNEHO iHBa3UB-
HY KapuMHOMY, LLO € TUMOBUM AAA MNONYyAALIT XBOPUX
Ha PM3, akMm npu3HayaloTb Heoas toBaHTHY Tepanito.
MpPOTOKOBW TN HOBOYTBOPEHHA BYyB AiarHOCTOBaHUI y
10,6% Bunaakis, conigHa Ta HEMPOEHAOKPUHHA KapLu-
Homa —y 1,5% KoHa.

MegiaHHWUN MaKCUManbHUI PO3Mip perioHapHux J1B
3arasiom BignoBigaB NomipHo 36inblueHMM By3nam, Xa-
pakTepHum gna N1-kateropii, i 32 LaHMMK yAbTPa3BYKO-
BOro AoChifyKeHHs ctaHosms 14,0 mm (IQR 11,25-18,0)
ana nepworo Ta 11,0 mm (IQR 8,0-15,75) — apyroro Bu-
mipy.

B npoueci mamorpadiyHOro AoCniaMKeHHA MiKpo-
KanbUMHATK BUABAAAUCA Yy 19,7%, MaKpOKaNbLMHATU —
y 6,1% nauieHTOK, WO CBIAYMTb NPO NepeBarkaHHA iHBa-
31MBHUX dopm 6e3 3HauHoro KomnoHeHTy DCIS.

Ak ceiguaTtb pesynbtatn KT/MPT, B gocnigxysaHiii
KOropTi cnocTepiranaca 3HayHa BapiabenbHicTb KiNbKo-
cTi BisyanisosaHux J1B. Haluactiwe (39 enisogis/ 59,1%)
cnocTepiranaca BiACYTHICTb 3anyyeHHA nimdaTUyHMX
BY3/iB Y MmaTosoriyHnin npouec. Y 8 nauieHToK (12,1%)
BuaABAeHo Big 1 Ao 3 36inbweHnx J1B, ToAi AIK yparkeHHA
4-9 —vy 19 BMnazaKax (28,8%). 3arasiom Taki AaHi ceigyaTb
npo nepeBaKaHHA NErkoro Ta NOMIPHOro CTyMeHA Nim-
baTUYHOTO ypaskeHHs.

B ycix naujieHTOK npoBeaeHO npoueaypy TpenaH-6i-
oncii/ToHKoronkoBoi  acnipauiiHoi  6ioncii  (TE/TAB)
perioHapHux nimdaTnyHux By3niB. MegiaHa KinbKocTi
BepudikoBaHux J1B ctaHoBuna 1 (IQR 1-1), cepegHe 3Ha-
yeHHA — 1,38+10,89; y NOOAMHOKMUX BMMAZKAX IX MaKCU-
MasibHa KiNbKicTb gocarana 5. 3a pesynstatamu T/TAB,
HaWyacTiwe BuABAANacAa ageHokapumHoma (40,9%) Ta
conigHa KapumHoma (34,8%). HusbkogndepeHuiiosaHa
KapumHoma cnoctepiranaca y 10,6% nauieHTOK, Toai AK
CKiIPO3HUI Ta afeHOreHHUN TMNKN ByNN BUABNEHI pigwe
(no 4,5% KokeH). MeTatTuniyHa KapuMHOMA BCTaHOBAE-
Hay 1,5% sunagkis.

Y 6inbwocTi NauieHToK 6yB MAapKOBAHWUIN OAUH Nim-
datmuHnin Byson (83,3%) Ta oaHa nyxnauHa (87,9%). Me-
AiaHa KiNbKOCTi MapKoBaHMUX CTPYKTyp cknagana 1 (IQR
1-1) sk gna nimdosysnis, Tak i 4NA NyXAnH. MaKkcMmanb-
Ha KiNbKiCTb MapKoBaHux JIB ctaHoBUWAA 2, TOAi AK Map-
KOBaHUX NyX/MH focAarana 3.

Y merax focnigKeHHA aaa BCix 66 nauieHTok 6yno
npoBeAeHO CTaHAAPTM30BaHUM  IMYHOTICTOXiMIYHMIA
aHanis (ER, PR, HER2/neu, Ki-67) i3 noganbLioo Knacu-
diKauielo MoekynAPHMX NiATUNIB BiANOBIAHO A0 peKo-
meHpaauil St. Gallen International Expert Consensus.

Mo3nTnBHa eKcnpecia ecTporeHoBMX peuenTopis
(ER) 6yna 3adikcoBaHa y 52,9% 3paskiB. ER-HeraTMBHU-
MW Buasuauca 42,6%, a 4,4% nyxanMH manu HU3bKY (B

mexkax 1-9%) ekcnpecito ecTporeHoBuMX peuenTopis. Me-
fiaHa ER ctaHoBuna 47% (IQR 0-91%), wo AeMOoHCTpye
6iMoanbHICTb PO3MOAINY MidK rpynamum ropmoHasibHUX
peuenTop-HeraTMBHUX MyXAWHWU i BUCOKO-ER-no3uTme-
HUX TOPMOHO3aNEXHMX GOpPM eCTPOreHOBUX peLenTo-
piB.

MporectepoHoBi peuentopu (PR) BusBMAUCA Hera-
TMBHUMK ¥ 50%, nosntnsHuMn —y 47% nyxnuH, a 3%
HOBOYTBOPEHb Mann HU3bKY ekcnpecito. MegiaHa PR
cknana 37% (IQR 0-91%).

Cratyc HER2 3+ 3a IHC BuasneHo y 23,5% naLi€HTOK.
HER2 2+ 3yctpivaBca y 17,6%, 3 Akux 5 3paskis 6ynu
FISH-no3ntnsHummn ta 3 — FISH-HeratusHummn; HER2 0 Ta
1+ BcTaHoBneHo y 39,7% Ta 19,1% Bunazakis BignosigHo.
3aranbHa YacTka HER2-nosutnsHMx nyxauH (IHC 3+ abo
2+/FISH+) ctaHoBuna 30,9%.

MegiaHa Ki-67 ctaHoBuna 29% (IQR 22-42%) 3 MiHi-
MaNbHMM MOKa3HUKOM 10% Ta makcMmanbHuUm — 70%.
Bucoka nponidepatmBHa akTUBHICTb (>30%) 6yna BM3Ha-
yeHa y 53% nyxnuH.

AHani3z monekynapHoro npodinto 66 NyxaMH NoKasas
nepeBakaHHA AtoMiHanbHoro B nigtuny (53,0%), akui
XapaKTepPU3YETbCA BMCOKOK MpPonidpepaTMBHOK aKTMB-
HicTio. Opyrum 3a yactototo niatunom 6ys HER2-nosu-
TUBHUI pak (21,2%), a TpunA-HeraTMBHUM PM3 (THPM3)
CTaHOBMB 18,2%; HalMeHLe NpeacTaBAeHUM byB NHoMi-
HanbHKUI A nigTvn (7,6%), WO € oYiKyBaHMM 418 KOTOPT,
e fomiHye notpeba B iHTEHCMBHOMY CUCTEMHOMY JTiKY-
BaHHI.

3araniom CTPYKTypa MOIEKYASPHUX NiATMNIB Yy BUBIp-
Ui CBifYMTb NPO nepeBaxaHHA 6ioNOriYHO arpecnBHUX
bopm paKy MOMIOYHOT 3271031, LLLO KOPEOE 3 KAIHIYHK-
MW XapaKTepUCTMKaMM NALLEHTOK Ta CTaHZApPTamu Bia-
6opy Ha Heoa'OBaHTHY Tepanito.

AHani3z nponidepatmuBHoi aktmsHocTi (Ki-67) Ta ii
B33aEMO3B'A3KY 3 MOIEKYAAPHUMM MigTUNaMKU i Niky-
Ba/IbHOI TAaKTUKOI NPOAEMOHCTPYBAB, WO piBEHb Npo-
nidepauii biomapkepa CTaTUCTUMYHO 3Hauylle Biapis-
HABCA MiXK YOTMPMA MONEKYNIAPHUMM NIATUNAMU PaKy
MO/I04YHOT 3an03K (KpuTepin Kruskal-Wallis, p<0.0001),
O Y3roAMKYETbCA 3 YCTaNIeHUMM BiONOrYHUMK XapaK-
TEPUCTMKAMU UmMx rpyn. HalHuk4i nokasHuku Ki-67
cnoctepiranucb y nigtuny Luminal A (megiaHa 17%), wo
NoBHICTIO BignoBsigae Moro Gionorii AK ropMoHoO3anex-
HOi, HM3bKONpoNiPepaTUBHOI Ta KAIHIYHO CNPUATAIMBOI
nyxanHu. HosoyTtBopeHHa Luminal B (meaiaHa 30%)
NPOAEMOHCTPYBaAN O4iKyBaHO BULLY nponidepaTusHy
AKTMBHICTb, WO € O4HMM i3 KPUTEPIiB iX BigHECEHHA A0
Lboro MmigTnny 3a pekomeHgauiamu St. Gallen. MigTnnn
HER2+ i THPM3 nokasanu HalBuLLi 3HayeHHA Ki-67 (me-
AiaHa 32% i 42% BigNoBIAHO), WO NiATBEPANKYE IX arpe-
CUBHUI GEHOTUM, WBUAKUA TeMM KAITUHHOFO POCTYy Ta
BMCOKY MMOBIPHICTb BiANOBIAj Ha IHTEHCMBHY CUCTEMHY
ximioTepanito (puc. 1).

Dunn post-hoc aHani3 (Dunn test i3 KopeKLieo Ha
MHOMMHHI MOPIBHAHHA) MOKa3aB, O TPUMNI-HeraTus-
HuI, HER2+ Ta Luminal B nigTvnn manmn gocToBipHO BULL,i
nokasHukn Ki-67 nopisHaHo 3 Luminal A (p<0,05), Toai
AK pisHUUA Mixk THPM3 1a HER2+, a Tako mix Luminal
B Ta HER2+ 6yna CTaTUCTUYHO HE3HAYYLLOHO.

KopenauitHnin aHani3 npogemoHcTpyBsas, wo Ki-67
He Mae 3HauyLloro 3B’A3Ky 3 KinbkicTio Kypcis HACT,
OCKIZIbKM Y KNiHIYHIM NpaKTULi TPMBAICTb HEOaA, OBaHT-
HOi XimioTepanii BW3HAYaAETbCA CTAHOAPTU30BAHMMM
NPOTOKONAaMM i HaBiTb ANA HU3bKoNposidepaTUBHUX
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NyX/IMH MNPU3HAYalTb MOBHI
CXeMW NiKyBaHHA 32 HAABHOCTI 70+ o
BiANOBIAHUX KIHIYHUX MOKa-
3aHb.

Mpn nposBeaeHHi Kopena-
LifHOro aHanisy BMABMEHO MO-
MIpHWUIA MO3UTUBHWUIA 3B’A30K 50}
miX Ki-67 Ta KinbKicTio Kypcis
TapreTtHoi Tepanii TT (r=0.41,
p<0,01) (puc. 2).

Mpote TecT Kruskal-Wallis
He 3adikcyBaB  CTaTUCTUY- 30
HO 3HauyywMx BiAMiIHHOCTEN
Ki-67 mix rpynamu 3 pisHoto
KinbKicTio Kypcis TT (H=3.91, 201
p=0,418), a noganblumii Dunn
post-hoc aHanis i3 kopekui- | .| e
€to BOHpeppoHi TaKoXK He j
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NPOAEMOHCTPYBAB  3HAYYyLLMX
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nii BM3HAYaETbCA Nepeaycim
HER2-cTtatycom, a He piBHEM
Ki-67, AKMIA x04a 1 acoOLLiItOETb-
¢ 3 HER2-No3nTUBHICTIO, anie cam no cobi He € Kputepi-
€M iHTeHCMbiKaLii TapreTHOro NikyBaHHA.

Pak MONOYHOI 3271031 3a/IMLIAETHCA MPOBIAHOIO OH-
KOJIOMYHOK NATO/OTIED cepes, XKIiHOK Yy CBIiTi, XapaKre-
PU3yHUMNCb 3HAYHOIO KNiIHIYHO Ta BionoriuyHo retepo-
FeHHICTIO. BaXAMBUMU BUXIAHUMUM XapaKTEPUCTUKAMMU
NaLEHTOK, WO BM/AMBAOTb HA MPOrHO3 i BigMNoBiAb Ha
NiKyBaHHA, € BiK, MEHOMNay3a/bHUI CTaTyC Ta aHTPOMO-
MEeTPUYHI NOKa3HUKK. AK y HaoMmy, Tak i y 6inbLiocTi cy-
YaCHUX KOTOPTUYHUX OOCAIAMKEHb NepeBakatoTb XKiHKK
B NOCTMEHOMNAy3i 3 HaAMiIPHOI Macoto Tina abo OXKUpiH-
HAM, LLLO aCOLLIOETHCA 3 BULLLUM PU3MKOM PO3BUTKY PM3,
ripwoto BiAMNOBIAA HAa CUCTEMHY Tepanito M MeHLIO
yacToToto NoBHOI NnatomopdosoriyHoi Bignosiai (pCR), a
BiATaK BN/IMBAE Ha iHTepnpeTayito epeKTUBHOCTI Xipyp-
riYHUX Ta HeoaZ tOBAHTHUX MiAXOAiB.

PucyHoK 1 — PiseHb nponidpepaTtusHoi akTuBHocTi (Ki-67, %) Ta iioro B3aemo3ss’a3ok
3 MONIEKYAAPHUMM MIATUNAMM PaKy MOJIOYHOI 3a103U.

MynbTMdOKaNnbHICTb Ta MyNbTULLEHTPUYHICTE PM3 —
BaK/IMBI MPOrHOCTUYHI XapaKTePUCTUKM, LLLO TPANAAOTb-
ca y 10-30% sunagKis 3a gaHMMmK niTepaTypu, yacTiwe
— Y MOJIOALWMNX NaLiEHTOK Ta NPU arpecnsBHUX Gionoriy-
HUX nigTvnax. Y gocniasKysaHili KoropTi ix YacTtoTa cTa-
HoBWANa 6113bKo 20%, LLLO BiANOBIAAE CBITOBUM AaHUM i
BMN/IMBAE Ha XipypriuyHy TaKTUKY, 30Kpema Ha BMbBip Tuny
onepauy,jii Ta Ha NigXxoau 40 OLIHKM pe3nayanbHOro nyx-
JIMHHOTO HaBaHTa)KeHHSA nicia Heoan toBaHTHOI Tepanii
[16, 17].

OujHKa CTaHy perioHapHUX NiMpaTUYHMX BY3/iB 3a-
JIMLLAETBLCA KAOYOBOK CK/1IaA0BOK cTajitoBaHHA PMS3.
BiacyTHicTb macuBHOro fimdpaTnyHOro ypaskeHHa (N2—
N3) y npoaHanisoBaHUx BMNaZKax BiAMNOBIAAE CTPYKTY-
pi nauieHTOK, BigibpaHux AnAa opraHosbepiratoumx nig-
xoaiB abo KoMbBiHOBAHOI akcuaApHOI cTpaTerii. CyyacHi
pekomeHaaujii ESMO, NCCN Ta St. Gallen [18, 19] aenani

MepeponepauiiHa OLjiH-
Ka MNepBMHHOI NyXJAWMHW Ta
CTaHy ANiMmdaTUYHUX BY3NiB
IPYHTYETbCA HA MNOEAHAHHI
YAbTPa3BYKOBOI AiarHOCTUKMU
Ta TOomorpadiyHux meToaiB.
Monpu 3aranbHy BiANOBIA-
HICTb AAHUX MiX LUMMU METO-
OMKAMM, HAABHI A0CNiAXKeH-
HA NiOKPEeCNoTb  3HAYHY
iHoMBiAyanbHy  Bapiabenb-
HiCTb pO3MipiB NyXAUHK 1
OMCKOPAAHTHICTb Y  BU3Ha-
YyeHHi Ti mex [14, 15]. Taka
HeBiANOBiAHICTL  HaMBINbLL
XapaKTepHa ANA NALEHTOK i3
HEOAHOPIAHOK CTPYKTYpPOHO
MOI0MHOT 331031, MNicna He-
oapn’toBaHTHOI Tepanii abo 3a
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yacTile nNiAKPecatolTb AOLUINbHICTL MiHiMi3aLji obcary
XipypriyHoOro BTpy4YaHHA B MaxBOBiM AinAHLi, 0cob6anBO
nicns Heoan'toBaHTHOI Tepanii, AKWO MOXIMBO 3abes-
NeyYnTn TOUHICTb CTaAit0BaHHA.

BMCOKa TexHi4yHa BiATBOPIOBAHICTb METOANKN 3 Map-
KYBaHHAM MepeBaHO OAHOro By3na Ta OAHIEI NepBUH-
HOI NYXJIMHWU Y3rOAXKYETbCA 3 AAaHUMM iHLWWX AOCNIgHN-
KiB LWOA0 TOYKOBOI TapreTnsaLlii NaToNorivyHMUX CTPYKTYP
[20] i 3abe3neyye TOYHICTb BU3HAYEHHA pe3nayasibHOro
NYX/IMHHOTO HaBaHTAXXEHHA, [O03BONAKYM  YHUKHYTU
HaaMipHoT nimdoanceKLii.

MoneKynapHa CTpyKTypa BUBIpKKU XxapaKkTepusysana-
CA AOMiHYBaHHAM tomMiHanbHoro B nigtmny (53%), wo
NOBHICTIO BigNoBigae NpodiNto NaLiEHTOK, HanpaBaeHUX
Ha HeoaZ'tOBaHTHY NPOTMNYXAWHHY Tepanito. Ans uboro
niaTMnNy npuTamaHHa 3HUXKEHa FOPMOHOYYT/IMBICTb Y
NOEAHAHHI 3 NigBULLEHOI NPosidepaTUBHOI aKTUBHIC-
TIO, WO 06yMOB/IOE 110ro 6inbll arpecuBHUN KNiHIYHUI
nepebir Ta YyTAUBICTb A0 XiMiOTEepPaNeBTUUHUX PEXUMIB
[21]. ¥V cyyacHUX pocnigKeHHAX came NtoMiHANbHUI B
bopMyeTbCcA AK HaMbINbW YMCNeHHA KaTeropia cepep
TUX, XTO OTPUMYE HEOAZ OBAHTHY MPOTUNYXJIMHHY Tepa-
nito, WO NiATBEPANKYE BaNiAHICTb CTPYKTYPU OOCAIONKY-
BaHOI KOropTu.

MokasoBoto € 3b6inblweHa Yactka HER2-no3utnsHMX
nyxanH (21,2%), Wwo nepeBuLLYE cepeaHi enigaemiono-
riynHi gaHi (10-15%). Lle noACHIOETbCA LiNecnpsmoBaHUM
HanpaBAeHHAM NaLieHTOK i3 HER2-no3ntnsHmum PM3 Ha
Heoaa'toBaHTHY Tepanito, aAKe came B LbOMY PEeXUMI
TapreTHi npenapatu (TpacTysymab, nepTyaymab) AemoH-
CTPYIOTb MaKCMMasibHy ePeKTUBHICTb Ta 3HAYHY YacToOTy
pCR [22]. BubipKa Takmm YMHOM Bigobparkae KAiHiYHY
NPaKTUKY, Ae arpecusHi bionoriyHi ¢opmm nepesaka-
I0Tb cepef, MaLiEHTOK, AKMM MJIAHYETbCA Mepeaonepa-
LiMHa cuctemHa Tepanis.

36inbWeHa 4acToTa TPUNA-HEFAaTUBHOIO MiATUNY
(18,2%) TakoK 3aKOHOMIipPHa, OCKiNbKM Y NoNyAAL,ii BOHa
3a3BMYan cTtaHoBuUTb 10-12%. THPM3 BMpi3HAETbCA
HaZ3BMYaNHO BUCOKOI MponidepaTUBHO aKTUBHICTIO,
WBUAKUM MNPOrpecyBaHHAM Ta YYTAMBICTIO A0 aHTpa-
LUMKNIH-NNATUHOBUX Ta TaKCaHBMICHMX pexumis [23].
BucoKa yacTka Tpuna-HeratueHoro PM3 y Bubipui Bigo-
bparkae xapaKTepHy TeHAEHLi0: came Lei NiaTMN YacTi-
e 3a iHWi € NOKa3aHHAM ANA Heoak toBaHTHOI Tepanii
3 MeTor gocArHeHHA pCR, WO KOpestoe 3 NOAINWeHHAM
[0BrOCTPOKOBOTO MPOrHO3y.

Hu3bka npeacTaBAeHiCTb tOMiHanbHOrO A niaTuny
(7,6%) € ouikyBaHO, OCKiNbKM KnacuyHuii Luminal A
PM3 xapaKTepu3yeTbCA XOPOLIOK BiAMOBIAA HA rop-
MOHOTepanito, HM3bKO NPOoNiPepPaTUBHOK AaKTUBHICTIO
Ta obmexkeHow noTpeboto B Heoas toBaHTHIN Tepanii
[24]. Y miHapoaHux perkomeHgauiax (NCCN, ESMO)
[18] nmaujieHTKM 3 UMM MNIATMNOM PiIAKO PO3MNAAAKTHCA
AK KaHAMAOATM 4NA nepegonepauinHoi ximiotepanii, wo
nigTBEpPAXKYE NOTiYHICTb MOro HEeYMCNEeHHOCTI B A0Chi-
[OKYBaHii Koropri.

MponidepaTnBHUit iHAeKc Ki-67 AeMOHCTPYE OYiKy-
BaHi BiAMIHHOCTI MiX NigTMNAMM Ta YiTKO PO3MEXKOBYE
6ionoriyHO CNPUATAUBI Ta arpecuBHi popmu paky.
OTpumaHi pesynbratv ceigyatb, wo Ki-67 € noTyxHUm
ONCKPUMMIHAaTOPOM MiX HW3bKO- Ta BMCOKonponidepa-
TUBHUMW MYXJIMHAMM, MAE MNPOrHOCTUYHE 3HAYEHHSA Ta
BM/IMBAE Ha PilleHHA WoA0 BMOOPY TAKTUKM NiKyBaH-
HA. TaK, BMCOKi 3HayeHHA Ki-67 y HER2-no3nTnBHMX Ta
TPUNA-HEraTUBHUX MYX/IMHAX Y3rOAXKYKTbCA 3 iX KAiHi-
Ko-6ionoriyHnm npodinem i obrpyHTOBYIOTL MNOTPeby
B iHTEHCMBHUX TepaneBTUYHUX cTpaTeriax. BogHouac
TpMBanNicTb HeoaA tOBaHTHOI MPOTUNYXANHHOIT Tepanii He
3as1exKana Big pisHA Ki-67, Wo Bignosigae cyyacHin Kni-
HiYHIM mapaaurmi: piweHHA woao obcAris i TpMBanocTi
NiKyBaHHA IPYHTYETbCA HA CTaHAAPTM30BaHMX MPOTOKO-
J1ax, a He Ha okpemux Biomapkepax [25].

BucHoBKM.

1. AHani3 KAiHIYHMX Ta IHCTPYMEHTaNbHUX AaHUX
NaLieHTOK A0 NiKyBaHHA AEMOHCTPYE, Wo BMbipKa € pe-
Npe3eHTaTUBHOK A/18 TUNOBOrO KOHTUHIEHTY XBOPUX Ha
iHBA3MBHUI paK MOJIOYHOI 3271031, AKUM NPU3HAYAETb-
€S HeoaZ'tOBaHTHA Tepanisf 3 NoAasblUMM BUKOHAHHAM
TapreTHoi 6ioncii Ta nimbageHeKkToMil.

2. HaiuacTtiwmmu mopdonorivHMmmM BapiaHTamm
paKy MOJIOYHOI 3a/103M B AOCNIAMXKEHIN KOropTi € Tyby-
NAPHa KapuuHOMa Ta iHBa3MBHA KapuMHOMa Hecneuu-
¢divyHOro TMNy, AKi pasom cknagatoTb noHas 60% sunaa-
KiB.

3. 3HayHa yactka HER2+ Ta Tpunn-HeratusHoro PM3
(21,2% i 18,2% BignoBsigHO) CTBOPIOE NiAFPYHTA 418 NPO-
rHO30BaHO| BUCOKOT YacTOTK NOBHOT NaToMopdo/1oriyHOT
BigNOBIAi 32 YMOB CTAaHAAPTU30BAHOIO NiKyBaHHA.

4. Ki-67 € NOTYXHUM OUCKPUMIHATOPOM MiXK HU3b-
KonponidepaTMBHMMM Ta BUCOKoMponipepaTMBHUMM
NyXJIMHAMKM, MA€E MPOrHOCTUYHE 3HAYEHHA Ta BMJIMBAE
Ha PilUeHHA WoA0 BMOOPY TAaKTUKM NiKYBaHHS.

5. HER2+ ta THPM3 nigTvnu matoTb HaMBULLY NPoi-
depaTnBHY aKTMBHICTb (MeaiaHa Ki-67 32% i 42% siano-
BigHO), LLLO BigNoBiAaE ix KAiHiko-6ionoriyHomy npodinto
Ta NiATBEPAKYE BUCOKY MMOBIPHICTb BiANOBIAI Ha IHTEH-
CMBHY CUCTEMHY XimioTepanito.

6. Ki-67 He BnavBae Ha Tpmsanictb HACT, ocKinbKku pi-
LWeHHA npo il 0bcAr 6a3yeTbecs Ha KAIHIYHUX CTaHAAPTax
Ta CTafii 3aXBOPOBAHHSA.

7. KinbKicTb KypciB TapreTHoi Tepanii BU3HAYa€TbCA
HER2-cTaTycom, a He piBHem Ki-67, xo4a MiX HUMM iCHYE
neBHa Kopenau,ia.

MepcnekTMBM NOAANBLUNX [OCNIAMXKEHD.

MepcnekTMBHMM HanpPAMOM € BMPOBAAXKEHHA BW-
GipKM 3 AOMiHYBaHHAM Bi0NI0MYHO arpecuBHUX NyXAUH,
npu LLbOMY JIOTIYHO NMOACHIOKOTL NiABULLEHY YACTKy NnaLli-
€HTOK i3 BUCOKMM Ki-67, W0 BiANOBIAAE NPAKTULL BKIO-
YeHHA TAaKMX BMNAAKIB 40 Mporpam Heoas toBAaHTHOrO
NiKYBaHHA., WO € KOPUCHUM ANA ONTUMI3aLLT NiKyBaHHA
PaKy MOIOYHOT 3a/103M.
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MOP®ONONYHI TA IMYHOTICTOXIMIYHI XAPAKTEPUCTUKU | MOJIEKYIAPHUIA MPO®IIb PAKY MOJIOYHOI
3A/103U: POJIb Y BUBOPI | PE3YNILTATUBHOCTI HEOAL’FOBAHTHOT CUCTEMHOT TEPANIT TA NPOrTHOCTUYHE
3HAYEHHA

PomaHyxa K. I'., 3aBi3ioH B. ®.

Pe3tome. He3Baxkatloum Ha AOCTATHIO KiNbKICTb AOCAIAMEHD, WO BUCBITIIOIOTL OKPEeMi acnekTn mopdonorii, imy-
HOTiCTOXiMIYHOTO NPOdiNt0 Ta MONEKYNAPHUX NIATUMIB PaKy MOJIOYHOI 3a/103M, MUTAHHA KOMIMJIEKCHOI OLHKM iX
BM/IMBY HAa TAaKTMKY NPU3HAYEHHA Heoaa toBaHTHOT CUCTEMHOI Tepanii noTpebye Noaabloro BUBYEHHS, 0cobAMBO B
peanbHUX KNiHIYHUX ymoBax. MeToto AoCniaAKeHHA By10 KOMMNAEKCHa OLiHKa poJii MOPdONOTiYHUX XapaKTEPUCTUK,
iMYHOFICTOXiMIYHMX NOKa3HWKIB Ta MONEKYNAPHOro Npodinto paky MOAOYHOI 331031 y BUBOpi Ta pe3ybTaTUBHOCTI
Heoaz toBaHTHOI CMCTEMHOT Tepanii, @ TaKoX BU3HAYEHHA NPOrHOCTUYHOIO 3HAYEHHS LUX NapaMeTpiB Y KOHTEKCTI
XipypriyHOi TAaKTUKM Ta KOHTPO/O perioHapHoro npouecy. Y aociigxeHHi 6pano yyactb 66 KiHOK i3 NEPBUHHUM
PaKOM MOIOYHOI 3a0103M, AKI NPOXOANAN NiIKYBAHHA Y CNeLianisoBaHOMY OHKOAOTYHOMY UeHTpi. [Jo gocnigKeHHa
3a/ly4EHO XKIHOK Y AKUX BignoBigHWI AiarHo3 6yno BepudikoBaHO MopdooriYyHo (ricTonoriyHo Ta iMyHoricToximiy-
HO), NpoBoAMAaca Heoad'0BaHTHA cucTeMHa (ximio- Ta/abo TapreTHa) Tepanis Ta 6yB HaABHUIM MiYeHUIt nimdaTny-
HUI BY30A (KNin) nicnsa NnepBMHHOIT AiarHOCTUKM.

Moka3aHo Ta 06rPYHTOBAHO, WO HaNYaCTIWMMKU MOPGONOTIYHUMK BapiaHTaMM PaKy MOIOYHOT 3271031 B A0OCAI-
OXKeHil KoropTi € TybynsapHa KapuMHOMA Ta iHBa3MBHA KapuMHOMA HecneundiyHoro TMny, AKi pasom CKAafaoTb
noHapa 60% BunagKiB. TakoXK 3HayHa YacTka HER2+ Ta Tpuna-HeratueHoro PM3 (21,2% i 18,2% BianoBiaHo) cTBOPHOE
niarpyHTA 418 NPOrHO30BaHOI BMCOKOT YacTOTU NOBHOT MaTtomopdo/1orivyHOI BigNoBiAi 3a yMOB cTaHAAPTU30BaHOrO
NikyBaHHA. OTKe, Ki-67 € NOTYKHUM OUCKPUMIHATOPOM MiXK HU3bKONponibepaTUBHUMM Ta BUCOKoNponidepaTns-
HUMU NYXJMHAMM, MAE NPOFHOCTUYHE 3HAYEHHSA TA BMN/IMBAE HA PiLEHHA WoA0 BUMOOPY TaKTUKK NiKyBaHHA. B cBoto
yepry HER2+ t1a THPM3 niatunu matoTb HaliBuLLy nponidepaTUBHY aKTUBHICTb (MeaiaHa Ki-67 32% i 42% Bignosig-
HO), WO BiaNoBigae ix KNiHiko-6ionorivHoMmy Npodinto Ta NiaTBEPAMKYE BUCOKY MMOBIPHICTb BiAMNOBiAi HA iIHTEHCUBHY
CUCTEMHY XimioTepanito.

Kno4oBi cnioBa: pak MoJI0YHOI 331031, MOPdONOTiIYHA XapaKTEPUCTUKA NYXANH, IMyHOTiCTOXIMiYHWMI aHani3, Ki-
67, TaKTUKA NiKyBaHHA.

MORPHOLOGICAL AND IMMUNOHISTOCHEMICAL CHARACTERISTICS AND MOLECULAR PROFILE OF BREAST
CANCER: ROLE IN THE CHOICE AND EFFECTIVENESS OF NEOADUVANT SYSTEMIC THERAPY AND PROGNOSTIC
SIGNIFICANCE

Romanukha K. H., Zavizion V. F.

Abstract. Despite a substantial body of studies addressing individual aspects of morphology, immunohistochem-
ical profiles, and molecular subtypes of breast cancer, the issue of a comprehensive assessment of their impact on
decision-making regarding neoadjuvant systemic therapy remains insufficiently explored, particularly in real-world
clinical practice. The aim of the study was a comprehensive assessment of the role of morphological characteristics,
immunohistochemical indicators and molecular profile of breast cancer in the selection and effectiveness of
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neoadjuvant systemic therapy, as well as determining the prognostic value of these parameters in the context of
surgical tactics and control of the regional process. The study included 66 women with primary breast cancer who
were treated at a specialized oncology center. Women were enrolled if the diagnosis had been morphologically
verified (histologically and immunohistochemically), neoadjuvant systemic therapy (chemotherapy and/or targeted
therapy) had been administered, and a marked lymph node (clip) was present following the initial diagnosis.

Itis shown and substantiated that the most frequent morphological variants of breast cancer in the studied cohort
are tubular carcinoma and invasive carcinoma of a non-specific type, which together account for more than 60%
of cases. Also, a significant proportion of HER2+ and triple-negative breast cancer (21.2% and 18.2%, respectively)
creates the basis for the predicted high frequency of complete pathomorphological response under standardized
treatment conditions. Thus, Ki-67 is a powerful discriminator between low-proliferative and high-proliferative
tumors, has prognostic value and influences decisions on the choice of treatment tactics. In turn, HER2+ and TNBC
subtypes have the highest proliferative activity (median Ki-67 32% and 42%, respectively), which is consistent with
their clinicobiological profile and confirms the high probability of response to intensive systemic chemotherapy.

Key words: breast cancer, morphological characteristics of tumors, immunohistochemical analysis, Ki-67, treat-
ment tactics.
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