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CLINICAL RELEVANCE OF HORMONAL
RECEPTOR EXPRESSION IN BREAST CANCER:
AN IMMUNOHISTOCHEMICAL STUDY
FROM TRIPOLI, LIBYA

Background. Breast cancer (BC) is the most frequently diagnosed malignancy among women in Libya; however, limited
data are available on the immunohistochemical (IHC) profiles of BC in the region. This study aimed to characterize BC
cases in Western Libya based on clinical, pathological, and THC features. Materials and Methods. Thirty formalin-fixed
paraffin-embedded BC tissue samples were collected from the patients at the National Cancer Institute in Sabratha,
Libya, between January and April 2024. THC staining for estrogen receptor (ER), progesterone receptor (PR), human
epidermal growth factor receptor 2 (HER2), and Ki-67 was performed. Results. Patients’ age ranged from 24 to 63 years
(mean 44.60 + 10.23), with the 44—53-year group being the most frequent (33%). Invasive ductal carcinoma was the
most common subtype (74%), especially grade 3 (47%). Most tumors were ER-positive (78.6%), PR-positive (67.9%),
and HER2-negative (67.9%), with low Ki-67 expression in 53.6% of cases. HER2 score 0 was most prevalent (40%). Mean
PR expression was the highest in grade 2 tumors (53.0 + 32.2), whereas Ki-67 in grade 3 tumors (51.1 + 29.7). Significant
associations were found between ER status and mean corpuscular hemoglobin (p = 0.039) and mastectomy status and
mean cell hemoglobin concentration (p = 0.031). Conclusion. The findings highlight the predominance of hormone
receptor-positive and HER2-negative tumors in this Libyan cohort.
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Breast cancer (BC) is the most commonly diag-
nosed malignancy and the leading cause of cancer-
related mortality among women worldwide, ac-
counting for approximately 2.3 million new cases
and 685,000 deaths in 2020 [1]. Its heterogeneity in
morphology, molecular characteristics, and clinical
behavior necessitates precise diagnostic and clas-
sification techniques to guide effective treatment
planning and prognostication.

Immunohistochemistry (IHC) has emerged as
a cornerstone in the pathological assessment of
BC, providing crucial insights into tumor biology
through the detection of key biomarkers such as
estrogen receptor (ER), progesterone receptor
(PR), and human epidermal growth factor recep-
tor 2 (HER2). These markers form the basis for
classifying BC into molecular subtypes — lumi-
nal A, luminal B, HER2-positive, and triple-nega-
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tive — which are pivotal in determining therapeu-
tic strategies [2, 3].

Beyond its diagnostic utility, IHC also serves as
a predictive and prognostic tool. For instance, ER
and PR positivities indicate potential responsive-
ness to hormone therapy, while HER2 overexpres-
sion may qualify patients for targeted anti-HER2
treatments [4]. Triple-negative BC (TNBC), char-
acterized by the absence of ER, PR, and HER2, pos-
es a clinical challenge due to its aggressive nature
and lack of targeted therapy options [5, 6].

In low- and middle-income countries, including
those in North Africa and the Middle East, access to
standardized IHC testing remains limited, often due
to resource constraints, lack of trained personnel,
and infrastructural challenges. Consequently, unde-
rutilization of IHC contributes to diagnostic delays,
suboptimal treatment decisions, and poorer patient
outcomes [7—9]. Strengthening IHC capabilities in
these regions is therefore essential to improve diag-
nostic accuracy and align local BC management
practices with international standards [10].

This study aims to evaluate the diagnostic rele-
vance of [HC in BC cases within a regional context,
emphasizing its role in tumor classification and the
identification of molecular subtypes. By addressing
local challenges and analyzing biomarker expression
profiles, the research contributes to a broader un-
derstanding of BC biology and supports the ad-
vancement of personalized oncology in under-re-
sourced settings.

Materials and Methods

Patient selection and sample collection. A total of
30 BC tissue samples were collected from female
patients at the National Cancer Institute, Sabratha,
Libya, after obtaining informed consent. The sam-
ples were collected between January and April
2024. The patients’ ages ranged from 24 to 63 years.
All patients underwent comprehensive clinical
evaluations, including magnetic resonance imaging
(MRI), computed tomography (CT) scan, ultra-
sound, sonomammography, and digital mammog-
raphy. The diagnostic and therapeutic procedures
followed the standard protocols for cancer patients
as approved by the Libyan Ministry of Health un-
der Order No.564. Sample collection and acquisi-
tion of clinical data were conducted in strict accor-
dance with the ethical principles outlined in the
Declaration of Helsinki.
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Immunohistochemical analysis. IHC analysis
was conducted on formalin-fixed, paraftin-embed-
ded (FFPE) BC tissue sections using the fully auto-
mated Ventana Benchmark XT staining system
(Ventana Medical System, Inc., USA). The analysis
targeted the expression of ER, PR, HER2, and pro-
liferation marker Ki-67. The following ready-to-use
monoclonal antibodies and clones were employed:
anti-ER (clone SP1), anti-PR (clone 1E2), anti-
HER?2 (clone 4B5), and anti-Ki-67 (clone 30-9), all
supplied by Ventana/Roche Diagnostics.

The staining protocol followed the manufacturer’s
guidelines, with built-in quality control procedures.
Each run included appropriate positive and negative
controls to validate the assay performance. Slides
were independently reviewed by two experienced
pathologists. ER and PR expression levels were as-
sessed using the Allred scoring system, while HER2
was evaluated according to the ASCO/CAP 2018
guidelines. Ki-67 proliferation index was determined
by calculating the percentage of positively stained
tumor nuclei in at least 500 invasive carcinoma cells
in hotspot areas. All IHC procedures were per-
formed at Attassami Medical Laboratory, a certified
private pathology facility located in Tripoli, Libya.

Statistical analysis. Statistical analysis was per-
formed using SPSS (Version 26, IBM corp.). Con-
tinuous variables with normal distribution were ex-
pressed as mean * standard deviation (SD), includ-
ing hematological parameters and IHC marker
expression levels. Categorical variables such as pa-
tient demographics (age groups), clinical character-
istics (disease duration), and treatment history were
presented as frequencies and percentages. One-way
analysis of variance (ANOVA) was used to compare
the mean expression levels of ER, PR, HER2, and Ki-
67 across BC subtypes. Additionally, the Chi-square
(x?) test was employed to assess statistical associa-
tions between categorical variables. This included
evaluating the relationship between ER and PR sta-
tus and the selected clinical parameters, as well as
the association between the positive/negative ex-
pression status of all IHC markers and tumor sub-
types. A p-value < 0.05 was considered statistically
significant.

Results

Patient demographic and clinical characteristics.
The demographic and clinical data of the study pop-
ulation were systematically collected and analyzed
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to provide a comprehensive overview of the patients’
baseline profiles. The variables included age at diag-
nosis, duration of disease, and year of initial diagno-
sis. These parameters were extracted from medical
records and patient interviews. The age distribution
of BC patients ranged from 24 to 63 years, with a
mean age of 44.60 + 10.23 years. The most frequent
BC was recorded in 44—52-year-old patients, ac-
counting for 33% of the cases, followed closely by the
34—43-year-old group at 30%. In contrast, younger
patients (24—33 years) represented only 13% of the
cohort. Overall, approximately 63% of patients were
between 34 and 53 years old, indicating that middle-

Table 1. Clinical, pathological,
and diagnostic features of BC patients

Number of cases
Characteristics
N %
Sample
Left breast mass 10 33
Right breast mass 15 50
Whole breast 5 17
Tumor Type
Invasive ductal carcinoma (grade 2) 8 27
Invasive ductal carcinoma (grade 3) 14 47
Fibroadenoma 2 7
Ductal carcinoma in situ 4 13
Invasive lobular carcinoma 2 7
Malignant tumor 28 93
Benign tumor 2 7
Symptoms
Normal nipple 21 70
Nipple discharge 2 7
Bloody nipple 5 17
Nipple retraction 2 7
Examination Test
Histopathological exam 30
CT scan 19
ECHO-mammographic 8
MRI 3
Digital mammography 1
Ultrasound 1
Mastectomy
Yes 8 27
No 22 73
340

aged women formed the majority of the affected
population in this study. These findings are consis-
tent with the commonly reported age range for BC
incidence in similar regional and global studies. Ad-
ditionally, the duration of illness among the patients
was also identified. The majority (43%, n = 13) had
a duration of illness of 2—4 years, with a mean dura-
tion of 3.61 + 2.09 years.

Clinical and diagnostic features of the study
population. A detailed summary of the clinical pre-
sentations, diagnostic modalities, and pathological
findings of the BC patients is presented in Table 1.
Most of the biopsy samples were obtained from the
right breast mass (50%). Invasive ductal carcinoma
was the most common histopathological subtype,
accounting for 74% of all BC cases in this cohort.
Fibroadenoma was also identified in 7% of patients.
The nipple appeared normal in 70% of cases, while
bloody nipple discharge was observed in 16%.

BC diagnosis was established using several diag-
nostic tools, the most significant of which was the
histopathological examination, performed in all
patients (47%). In addition, the table outlines the
complications encountered during disease progres-
sion and therapeutic interventions, including surgi-
cal procedures such as mastectomy. This compre-
hensive overview provides critical insights into
clinical variability and management strategies
among the studied cohort.

General laboratory parameters. Various inves-
tigations, including complete blood count, eryth-
rocyte sedimentation rate, blood glucose levels, liv-
er enzymes, and tumor markers, were conducted as
a part of disease monitoring and therapy (Table 2).

IHC receptor status. The expression status of
ER, PR, and HER2 was determined by IHC. Table
3 summarizes the distribution of these markers
among the study population, presented as both fre-
quency and percentage. The results were catego-
rized into positive and negative expression for each
marker based on the established clinical cut-off val-
ues. These biomarkers play a critical role in BC
classification and in guiding therapeutic decisions,
particularly concerning hormonal and targeted
therapies. Among the IHC markers, ER-positive
expression was the most frequent, observed in
78.6% of the cases, followed by PR-positive expres-
sion and HER2-negative status, accounting for
67.9% of the analyzed cases each. It is important to
note that the total number of patients assessed for
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each marker varied slightly due to the differences
in tissue availability and staining quality.

These findings indicate that the majority of tu-
mors in this cohort belong to the hormone receptor-
positive subtype, which is consistent with global BC
trends. Hormone receptor-positive tumors, particu-
larly those expressing ER, are typically associated
with a better prognosis and a favorable response to
endocrine therapy. The predominance of HER2-
negative cases further supports the prevalence of lu-
minal-like subtypes, which are less aggressive com-
pared to HER2-positive or TNBC.

Quantitative expression levels of ER, PR, and Ki-
67. The IHC expression of ER, PR, and the proli-
feration marker Ki-67 was further classified into
three categories: low, moderate, and high, based on
the percentage of positively stained tumor cells. As
shown in Table 4, the majority of cases exhibited low
expression across all three markers. Low Ki-67 ex-
pression was observed in 53.6% of the analyzed ca-
ses, indicating a predominance of tumors with a rel-
atively lower proliferative index and potentially more
favorable prognosis. These stratified results offer a
more nuanced understanding of receptor activity be-
yond binary positive /negative classification.

HER?2 IHC scoring distribution. The THC ex-
pression of HER2 was assessed and scored accord-
ing to the ASO/CAP 2018 guidelines, using a stan-
dardized scale from 0 to 3+. As summarized in Ta-
ble 5, the highest proportion of cases fell into the
score 0 category, accounting for 42.9% of the study
population. This indicates a predominance of
HER2-negative BC, which are not eligible for anti-
HER?2 targeted therapy. Lower frequencies were ob-
served in the intermediate (1+ and 2+) and overex-
pressed (3+) categories. These findings align with
the overall hormone receptor-dominant phenotype
observed in this cohort.

Expression profiles of ER, PR, HER2, and Ki-67.
The mean + SD expression levels of ER, PR, HER?2,
and Ki-67 across different BC subtypes are present-
ed in Table 6. The highest mean ER expression was
observed in invasive ductal carcinoma grade 3, and
PR expression was in invasive ductal carcinoma
grade 2. HER2 expression analysis revealed the
highest mean value in ductal carcinoma in situ, fol-
lowed by invasive ductal carcinoma grade 3 and
invasive ductal carcinoma grade 2. Notably, inva-
sive lobular carcinoma showed no detectable HER2
expression. For the Ki-67 proliferation index, the
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Table 2. Laboratory and tumor marker
results among BC patients

Laboratory analysis N %
ESR
High 30 100
WBC
Low 5 16.7
Normal 25 83.3
Lymphocytes
Low 3 10.0
Normal 23 76.7
High 4 13.3
Neutrophils
Low 1 33
Normal 29 96.7
RBC (normal) 30 100
HB
Low 30.0
Normal 21 70.0
HCT
Low 17 56.7
Normal 12 43.3
High 1 33
MCV
Low 5 16.7
Normal 25 83.3
MCH
Low 18 60.0
Normal 11 36.7
High 1 33
MCHC
Low 9 30.0
Normal 21 70.0
Platelets
Low 3 10.0
Normal 23 76.7
High 4 13.3
Blood Glucose
Normal 27 90.0
High 3 10.0
Urea (normal) 30 10
AST
Normal 29 96.7
High 1 33
ALT
Normal 29 96.7
High 1 33
CEA (normal) 30 100
CA15.3 (normal) 30 100

Notes: ESR — erythrocyte sedimentation rate; WBC —
white blood cells; RBC — red blood cells; HB — hemo-
globin; HCT — hematocrit; MCV — mean cell volume;
MCH — mean cell hemoglobin; MCHC — mean cell he-
moglobin concentration; AST — alanine aminotransferase;
ALT — alanine aminotransferase; CEA — carcinoembryonic
antigen; CA 15.3 — cancer antigen 15.3.
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highest mean expression was observed in invasive
ductal carcinoma grade 3, followed by invasive lob-
ular carcinoma, invasive ductal carcinoma grade 2,
and ductal carcinoma in situ. Meanwhile, no sig-
nificant differences between the expression of tu-

Table 3. IHC expression status of ER, PR,
and HER2 receptors (positive vs. negative)

Variables Number of cases (%)
ER Negative 6(21.4)
Positive 22 (78.6)
PR Negative 9 (32.1)
Positive 19 (67.9)
HER2 Negative 19 (67.9)
Positive 9 (32.1)

Table 4. Stratified expression levels of ER, PR, and Ki-67

Marker Expression level Frequency lzflsct:;z;lt(lt;:)l
ER Low 15 53.6
Moderate 7 25.0
High 214
PR Low 19 67.9
Moderate 5 17.8
High 4 14.3
Ki-67 Low 15 53.6
Moderate 21.4
High 7 25.0

Table 5. HER2 scoring profile based
on frequency and percentage

HER?2 score Number of cases (%)
0 12 (42.9)
1 7 (25.0)
2 1(3.5)
3 8 (28.6)

mor subtypes for any of the markers were observed
using one-way ANOVA (p > 0.05). Additionally,
the association between categorical marker expres-
sion status (positive vs. negative) and tumor sub-
types was assessed using the Chi-square test. The
analysis revealed no significant relationship for ER,
PR, HER?2, and Ki-67 (all p > 0.05), supporting the
findings observed in the continuous variable anal-
ysis through ANOVA.

While statistical significance was not achieved in
the comparison of mean biomarker expression lev-
els, particularly for PR and Ki-67, between grade 2
and grade 3 invasive ductal carcinoma subtypes,
the observed trends suggest biologically relevant
differences. PR expression appeared higher in
grade 2 tumors, whereas Ki-67 levels tended to in-
crease with tumor grade, consistent with more ag-
gressive behavior. These findings, although not sta-
tistically conclusive, align with the previous litera-
ture and underscore a pattern, which warrants
turther investigation. The absence of statistical sig-
nificance may reflect limitations related to sample
size and heterogeneity rather than a lack of real bio-
logical variation.

Statistically significant associations between
hormonal receptors and laboratory findings. Sta-
tistical analysis revealed several significant associa-
tions between clinical and laboratory parameters in
BC patients. ER status showed a significant asso-
ciation with mean corpuscular hemoglobin (MCH)
levels (p = 0.039). Moreover, undergoing mastec-
tomy was significantly associated with mean cor-
puscular hemoglobin concentration (MCHC) le-
vels (p = 0.031), suggesting a potential link between
surgical intervention and erythrocyte hemoglobin
concentration.

Discussion

This study presents a comprehensive clinicopatho-
logical and THC analysis of 30 BC patients treated
in Libya, offering one of the few detailed investiga-

Table 6. Distribution of ER, PR. HER2, and Ki-67 expression levels among tumor subtypes

Tumor subtype ER (M + SD) PR (M £ SD) HER2 (M + SD) Ki-67(M + SD)
Invasive ductal carcinoma (grade 2) 43.75 + 31.48 53.00 + 32.24 1.12 +0.99 28.75 + 24.89
Invasive ductal carcinoma (grade 3) 49.37 £38.21 29.28 +24.39 1.21+14 51.07 £ 29.68
Ductal carcinoma in situ 45.00 = 31.09 33.33 £32.14 1.75+ 1.5 22.50 + 11.90
Invasive lobular carcinoma 45.00 + 7.01 30.00 £ 0.01 0 45.00 + 21.21
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tions of this kind in the region. The findings shed
light on demographic trends, tumor characteristics,
and associations between clinical features and bio-
marker expression, contributing valuable insight to
the local and regional understanding of BC presen-
tation and behavior.

The analysis of the mean age of BC patients is
consistent with regional data indicating a younger
median age of BC onset compared to western pop-
ulations, where breast incidence often peaks in
women aged 55 and older [11, 12]. The relatively
high proportion of younger women may reflect ge-
netic, environmental, or healthcare access-related
differences in the Libyan population.

The most common histological type was invasive
ductal carcinoma grade 3 (46%), while invasive
lobular carcinoma and fibroadenoma represented
only 7% each. The data are consistent with the
global predominance of invasive ductal carcinoma
[9, 13]. A majority of tumors were located in the
right breast (50%), with bilateral involvement in
17% of cases. This pattern aligns with published
data suggesting a slight predominance of right-sid-
ed breast cancers [14], although laterality remains
largely incidental.

ER-positivity was observed in 78.6% of tested
cases, and PR in 67.9%. These proportions closely
resemble the global averages reported concerning
large cohorts (e.g., the SEER database), supporting
the notion that hormone receptor-positive tumors
are common among Libyan women [15]. Notably,
half of the ER and PR cases showed low expression
percentages, which may impact therapeutic re-
sponse, especially to hormone therapy. HER2 scor-
ing showed that 42.9% of cases had a score of 0,
while 28.6% were scored as +3, suggesting that a
minority of patients may benefit from HER2-tar-
geted therapy. This finding highlights the impor-
tance of accurate HER?2 testing to guide treatment
decisions [16]. Ki-67 showed low expression in
53.6% of cases, with higher expression in invasive
ductal carcinoma grade 3, supporting its role as a
proliferation marker in aggressive tumors [17].

Mean PR expression was the highest in invasive
ductal carcinoma grade 2, while ER expression
peaked in ductal carcinoma in situ. Ki-67 showed
the highest average in grade 3 invasive ductal car-
cinoma, indicating a more aggressive biological be-
havior. HER2 expression remained low across all
subtypes. Despite observable trends in biomarker
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distribution across histological subtypes, no signif-
icant associations were found. The absence of sta-
tistically significant differences in the expression of
ER, PR, HER2, and Ki-67 across BC subtypes may
be attributed to the small sample size, which limits
statistical power and should not rule out potential
clinical relevance.

ER status was significantly associated with MCH
levels (p = 0.039), potentially reflecting systemic
hematological changes influenced by tumor biol-
ogy [18, 19]. Undergoing mastectomy showed a
significant relationship with MCHC (p = 0.031),
which may suggest the presence of anemia or al-
tered red cell indices in patients undergoing inva-
sive interventions. These findings underscore the
complex interplay between systemic health mark-
ers and tumor characteristics, a field warranting
further investigation [20].

Most routine blood and biochemical tests were
within normal limits for the majority of patients,
though 57% had low hematocrit and 63% had low
MCH. These results might reflect the chronic dis-
ease impact or nutritional deficiencies.

The high ESR values in a considerable propor-
tion of the study population could indicate an ac-
tive inflammatory milieu in BC patients in Libya,
meriting further investigation into its prognostic
value in future local or regional studies [21—23].

Interestingly, tumor markers such as CEA and
CA15-3 were normal in 100% of tested patients,
echoing previous reports on their limited sensiti-
vity for BC diagnosis at early or non-metastatic
stages [24].

Although this cross-sectional study did not di-
rectly assess overall survival (OS), several findings
have established prognostic implications that may
correlate with OS according to existing literature.
The high prevalence of ER-positive and PR-posi-
tive BC cases suggests a favorable prognosis, as
such tumors typically respond well to endocrine
therapy [25—27]. Conversely, the predominance
of HER2-negative tumors indicates a subset less
likely to benefit from HER2-targeted therapies,
which may influence survival in specific patient
groups [28]. The observation that more than half
of cases exhibited low Ki-67 expression implies a
lower proliferative index, often associated with less
aggressive tumor behavior and potentially longer
than OS [29]. Additionally, the correlations bet-
ween ER positivity and MCH values and between
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mastectomy status and MCHC may reflect system-
ic hematological responses that are increasingly
recognized for their prognostic significance [30].
While these interpretations are exploratory, they
align with existing data suggesting that molecular
and clinical markers play a critical role in deter-
mining BC prognosis and long-term survival [25,
27, 31]. Future prospective studies incorporating
follow-up data will be essential to validate these
observations in the Libyan population.

The study represents one of the first comprehen-
sive attempts to analyze BC biomarker profiles and
clinical correlations in a Libyan cohort, providing
baseline data that could inform local oncological
practice. The integration of clinical, histological,
and hematological data enhances the value and ap-
plicability of the findings. These findings fill a cri-
tical knowledge gap in the Libyan oncology land-
scape and underscore the importance of integrating
immunohistochemical analysis into routine diag-
nostic protocols. Ultimately, the work serves as a
foundation for future research into region-specific
tumor biology and supports efforts to align Libyan
diagnostic and treatment strategies with interna-
tional standards of personalized oncology.

The findings also align with regional trends ob-
served in neighboring countries. For instance, a
comparative study from Tunisia and Algeria re-
ported high rates of ER positivity (80.8% and
85.1%, respectively), and notably higher HER2 ex-
pression in Tunisian cases (30.4%) compared to Al-
gerian ones (15.6%) [32]. In Jordan, luminal A was
the most common molecular subtype identified via
IHC, accounting for 60% of cases [33]. A study
from western Saudi Arabia highlighted varying ex-
pression patterns of ER, PR, and HER2, possibly
due to genetic, demographic, or procedural diffe-
rences [34]. Lebanese data reported a lower HER2
expression rate and a mean tumor size of 2.2 cm at
diagnosis, reflecting the impact of early detection
strategies [35]. Meanwhile, Egypt’s National Cancer
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Kadenpa mennko-nmaboparopunx Hayk, pakyabreT
MeUYHMX TeXHOJOTil, yHiBepcuteT Tpunomni, JIiBisa

KJITHIYHA 3HAYYIIICTh EKCIIPECII TOPMOHAJIBHIX
PEILIEIITOPIB ITPU PAKY MOJIOYHOT 3AJIO3U:
IMYHOTICTOXIMIYHE HOCIII>XEHHA B TPUITOJII, JIIBIA

Bcryn. Pak MO/I0OYHOI 3271031 € Half9acTille [iarHOCTOBAaHMUM 37I05IKiCHMM HOBOYTBOPEHHAM cepefl XKiHOK y JIiBii; omHaK
maui po imysoricroximiuni (IFX) mpodini manieHTiB y pboMy perioHi 3anuuraorses ooMexxeHnMu. e focmimKeHHs
MaJIo Ha MeTi OXapaKTepu3yBaTy BUMA/IKM PaKy MOJIOYHO] 3a/1031 B 3axifiHili JIiBii Ha 0CHOBI K/IiHiYHNX, TATOOTiYHMX
ta IT'X xapakrepuctuk. MaTepiamu ta Metopgu. 3ibpani 30 3pa3kiB TKAHMHU PAaKy MOJIOYHOI 3271031 Biff marjieHTok Ha-
1ioHanbHOTO IHCTUTYTY paKy B Cabpari (JIiBist) i3 ciuns mo kBitTeHb 2024 poKy ¢ikcyBanu y popmaniti Ta 3anmuBanu
y napadin. ITX-dap6ysanns Ha ectporeHoBuit perenitop (ER), mporecreponosnit penentop (PR), pererntop emizep-
MajbHOro ¢axropa pocry momgyuu 2 (HER2) ta Ki-67 BukoHaHO 3a JOIIOMOTOX aBTOMAaTM30BaHOI cucTeMn Ventana
Benchmark XT. Kriniuni Ta mabopatopHi gaHi npoaHanisoBaHo cTatucTYHO. Pe3ynbraTu. Bik maljieHTOK KonuBaBcs
Bif 24 o 63 pokis (cepenHit — 44,60 £ 10,23), nmpyu uboMy HaitbinbIo0 O6ya rpyna 44—53 poxu (33%). InBasuBHa
IIPOTOKOBA KapIMHOMA BYSIBIIACH HANomupeHimuM migrunoM (74%), ocobmuso 111 crymnens (47%). Binpuricts myx-
mmH 6ymu ER+ (78,6%), PR+ (67,9%) ta HER2- (67,9%), i3 Hu3bkoro excrpeciero Ki-67 y 53,6% Bunankis. CepenHii
piBenb excrpecii PR 6yB HailBUIINMM Y IyX/IMHAX MOMDKHOTO CTyIeHs AudepeHuioBanusa (53,0 + 32,2), a Ki-67 —
y HUSBKO AudepeHIiifoBaHnx HOBOyTBOpeHH:X (51,1 + 29,7). BusBneHo craTucTuYHO 3Havymi acorianii Mx PR-
cTaTycoM i faroro miarosy (p = 0,038), mokasHukom ekcrpecii PR i gatoro giarxHosy (p = 0,039), ER-crarycom i MCH
(p=0,039), a Takox Mixx cTatrycoM MacTekromii Ta MCHC (p = 0,031). BinbIuicTh IOKasHMUKIB KJIiHIYHOTO aHAi3y KPO-
Bi Ta 6ioximMiuyHMX MapKepiB IepebOyBamyu y Mexxax HopMu. Excrpecis iMmyHoricToxiMiuHuX MapkepiB He Bifjpi3HsAmach
CYTTEBO cepell pisHMX mipTumiB myxmuH (p > 0,05). BucHoBok. OTpuMaHi pe3y/IbTaTyl MiIKpecIolTh epeBaXKaHHA
TOpMOH-pelenTop-no3suTuBHNX i HER2-HeraTMBHMX NyX/IMH B JOC/iIKEHIi MiBiJICbKill KOTOPTi, 10 MOXKe BKa3yBaTuU
Ha IIOTeHLIITHO CpMATINBUI NporHo3. le fociimpkeHHA € BayX/IMBUM KPOKOM Y PO3yMiHHI MOJIEKY/IAPHOTO Ipodinio
paky MorouHoi 3anosu B JIiBii Ta migkpecnioe ninnicTh BmodeHHs IT'X npodinoBaHHs K0 pyTHHHOI AiarHOCTUKY Ta
IPUITHATTSA TepaleBTUYHMX PillleHb.

Knro4uoBi cmoBa: pak Mo/Io4YHOI 371031, iMyHOTiCcTOXiMifA, ropMoHanbHi penentopu, HER2, Ki-67, JliBis.
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