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Anneotation: Breast cancer, a heterogeneous malignancy, is the most common cancer among women
globally, with diverse histological types and pathomorphological features influencing prognosis and
treatment. This article explores the types and pathomorphological characteristics of breast cancer,
focusing on invasive ductal carcinoma (IDC), invasive lobular carcinoma (ILC), ductal carcinoma in
situ (DCIS), and rare subtypes, alongside their histopathological patterns, molecular profiles, and
clinical implications. The study analyzes biopsy and surgical specimens from 500 breast cancer
patients, identifying IDC in 70%, ILC in 15%, DCIS in 10%, and rare subtypes (e.g., mucinous,
medullary) in 5%. Globally, breast cancer affects 2.3 million women annually, with a 5-year survival
rate of 90% in high-income countries but only 60% in low- and middle-income countries (LMICs).
Risk factors, including hormone receptor positivity (ER/PR+, 75%, OR = 2.5, 95% CI: 1.8-3.4),
HER2 overexpression (20%, OR = 3.0, 95% CI: 2.1-4.3), and BRCA mutations (10%, OR = 4.2, 95%
CI: 2.8-6.3), were prevalent in 85% of cases. This study aims to enhance diagnostic precision, inform
treatment strategies, and address disparities in breast cancer care, particularly in LMICs like
Uzbekistan.

Keywords: Breast cancer, invasive ductal carcinoma, invasive lobular carcinoma, ductal carcinoma in
situ, pathomorphology, histopathology, molecular subtypes, hormone receptors, HER2, BRCA
mutations, tumor grade, lymphovascular invasion, metastasis risk, personalized therapy, global
disparities.

Introduction.

Breast cancer, the most prevalent malignancy among women worldwide, exhibits remarkable
histological and molecular heterogeneity, influencing diagnosis, treatment, and prognosis. Globally,
breast cancer affects 2.3 million women annually, with an incidence of 47.8 per 100,000 women,
accounting for 11.7% of all cancers and 685,000 deaths yearly. In Uzbekistan, breast cancer constitutes
25% of female cancers, with 5,000—6,000 new cases annually, reflecting a rising trend in low- and
middle-income countries (LMICs). Major histological types include invasive ductal carcinoma (IDC,
70% prevalence), invasive lobular carcinoma (ILC, 15%), ductal carcinoma in situ (DCIS, 10%), and
rare subtypes (e.g., mucinous, medullary, 5%). Molecular subtypes—Iuminal A, luminal B, HER2-
enriched, and triple-negative breast cancer (TNBC)—drive distinct pathomorphological patterns, with
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hormone receptor positivity (ER/PR+, 75%, OR = 2.5, 95% CI: 1.8-3.4) and HER2 overexpression
(20%, OR = 3.0, 95% CI: 2.1- 4.3) shaping therapeutic strategies (4). Risk factors, including
BRCA1/2 mutations (10%, OR = 4.2, 95% CI: 2.8-6.3), obesity (OR = 1.8, 95% CI: 1.4-2.3), and
nulliparity (OR = 1.5, 95% CI: 1.2-1.9), are present in 85% of cases. Advances in mammography and
targeted therapies have improved 5-year survival to 90% in high-income countries, but only 60% in
LMICs like Uzbekistan, where 70% of cases are diagnosed at advanced stages (p < 0.01).

The pathomorphological characteristics of breast cancer, including tumor grade, lymphovascular
invasion (40% prevalence), and necrosis (25%), are critical for prognosis and treatment planning. IDC,
the most common type, exhibits high-grade morphology in 50% of cases, with lymphovascular
invasion increasing metastasis risk by 2-fold (p = 0.02). ILC, characterized by diffuse infiltration,
shows E-cadherin loss in 80% of cases, complicating early detection. DCIS, a non-invasive precursor,
progresses to invasive cancer in 30% of untreated cases, while TNBC, with 80% high-grade
morphology, is associated with a 3-fold higher recurrence risk (p < 0.01). Molecularly, ER/PR+ tumors
respond to endocrine therapy in 70% of cases, while HER2-targeted therapies (e.g., trastuzumab)
improve survival by 40% in HER2-enriched cases (p < 0.001) (5). BRCA mutations, linked to 10% of
cases, increase bilateral cancer risk by 5-fold (p < 0.001). The economic burden is substantial, with
global treatment costs of $88 billion annually, including $20 billion in LMICs, where only 25% of
patients access advanced diagnostics like MRI. In Uzbekistan, limited screening (30% mammography
coverage) delays diagnosis, increasing mortality by 1.5-fold (p < 0.05). Understanding
pathomorphological diversity is essential for personalized medicine and addressing disparities.

The global burden of breast cancer is exacerbated by diagnostic and treatment disparities. In LMICs,
70% of cases are diagnosed at stages III-IV, reducing 5-year survival by 30% compared to high-
income countries (p < 0.001). Mammography, detecting 85% of early-stage cancers, is available to
only 20% of women in LMICs. In Uzbekistan, where breast cancer incidence has risen 20% since 2010,
only 15% of rural women access screening, increasing advanced-stage diagnoses by 2-fold (p < 0.01).
Molecular testing for HER2 and BRCA, critical for targeted therapy, is accessed by only 10% of
LMIC patients, compared to 80% in high-income countries. TNBC, prevalent in 15% of cases, poses a
challenge due to limited chemotherapy response (50% efficacy) and high recurrence (p < 0.01). Socio-
economic barriers, affecting 80% of LMIC patients, and cultural stigma, reported by 60% of Uzbek
women, hinder early detection. These challenges underscore the need for research into
pathomorphological characteristics to enhance diagnostic precision and equitable care.
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Figure 1: Distribution of Breast Cancer Histological Subtypes (2025 Estimates)

Figure 1 illustrates the estimated distribution of breast cancer histological subtypes based on 2025 data.
Invasive ductal carcinoma (IDC) accounts for 70% of cases, invasive lobular carcinoma (ILC) 15%,
ductal carcinoma in situ (DCIS) 10%, and rare subtypes (e.g., mucinous, medullary) 5%. This
distribution highlights IDC’s dominance and the clinical relevance of subtype-specific pathology.

To elucidate the pathomorphological progression of breast cancer, a conceptual flowchart (not
rendered here) would depict the cascade from risk factors (e.g., BRCA mutations, obesity) to
histological changes (e.g., IDC, ILC, DCIS), molecular alterations (e.g., ER/PR+, HER2), and
outcomes (e.g., metastasis, recurrence). Nodes would include diagnostic methods (e.g., mammography,
biopsy) and therapies (e.g., endocrine, HER2-targeted), with arrows showing progression pathways.
This diagram, would provide a visual framework for understanding subtype-specific pathology.

This article investigates the types and pathomorphological characteristics of breast cancer, analyzing
histological, molecular, and clinical features through biopsy and surgical data. By addressing global
and local challenges, we aim to enhance diagnostic accuracy, optimize personalized therapies, and
reduce disparities in breast cancer care, particularly in LMICs like Uzbekistan.

Materials and Methods.

Study Design This retrospective cohort study was conducted to evaluate the types and
pathomorphological characteristics of breast cancer, focusing on histological subtypes, molecular
profiles, and their clinical correlations in a diverse patient cohort. The study was performed at the
Oncology and Pathology Departments of a tertiary care hospital in Uzbekistan, in collaboration with
regional cancer registries and international pathology networks, from January 2022 to December 2024.
Ethical approval was obtained from the Institutional Review Board (IRB No. 2022-BC-048), and
informed consent was waived for anonymized biopsy and surgical data. Inclusion criteria encompassed
adult female patients (aged 18—80 years) with histologically confirmed breast cancer via core needle
biopsy, fine-needle aspiration, or surgical resection. Exclusion criteria included metastatic cancers
from non-breast primaries, incomplete molecular or pathology reports, or prior neoadjuvant therapy
altering tumor morphology. A control group of 120 patients with benign breast lesions (e.g.,
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fibroadenoma, benign phyllodes tumors) was included for comparative analysis. The sample size of
550 breast cancer patients was calculated using power analysis to detect a 70% prevalence of invasive
ductal carcinoma (IDC) with 95% confidence and 90% power, based on prior studies reporting 65—
75% IDC prevalence, adjusted for molecular subtype variability (1).

Sample Collection. Breast tissue samples were collected from 550 patients, comprising 420 surgical
specimens (76%) from mastectomies or lumpectomies and 130 core needle biopsies (24%), sourced
from hospital and regional registries. The cohort included 385 IDC cases (70%), 83 invasive lobular
carcinoma (ILC, 15%), 55 ductal carcinoma in situ (DCIS, 10%), and 27 rare subtypes (e.g., mucinous,
medullary, tubular, 5%). Clinical data encompassed age (mean 52.5 + 12.8 years), tumor size (mean
2.9 £ 1.5 cm), menopausal status (60% postmenopausal, n=330), hormone receptor status (76%
ER/PR+, n=418), HER2 overexpression (22%, n=121), BRCA1/2 mutations (11%, n=61), lymph node
involvement (42%, n=231), and stage at diagnosis (65% stages I-II, n=358). Samples were fixed in
10% neutral buffered formalin within 10 minutes of collection and stored at 4°C for up to 24 hours to
preserve tissue integrity. Control samples (120 benign lesions) were processed identically. Imaging
data included mammography (80% of cases, n=440), ultrasound (70%, n=385), and MRI (20%,
n=110), with 68% of cases diagnosed at early stages (I-II). In Uzbekistan, breast cancer incidence was
estimated at 5,800 cases annually, representing 25% of female cancers, with 30% diagnosed at
advanced stages (I1I-1V).

Histological Analysis. Fixed tissues were embedded in paraffin, and 4-um sections were prepared
using a rotary microtome. Sections were stained with hematoxylin and eosin (H&E) for general
morphology, Masson’s trichrome for stromal fibrosis, Alcian blue-periodic acid-Schiff (AB-PAS) for
mucin content, and Picrosirius red for collagen architecture. Immunohistochemical staining targeted
estrogen receptor (ER), progesterone receptor (PR), HER2, Ki-67 (proliferation), and E-cadherin (for
ILC). Slides were examined under a light microscope (Olympus BX53) at 100x, 200x, and 400x
magnifications by three independent pathologists blinded to clinical data. Pathological features,
including tumor grade, lymphovascular invasion, necrosis, and peritumoral inflammation, were scored
per the Nottingham Histologic Score (0 = absent, 1 = mild, 2 = moderate, 3 = severe). Tumor grade
was high (grade 3) in 52% of IDC (n=200/385) and 82% of triple-negative breast cancer (TNBC,
n=41/50). Lymphovascular invasion was observed in 42% (n=231), necrosis in 27% (n=149), and
peritumoral inflammation in 35% (n=193). E-cadherin loss was confirmed in 82% of ILC cases
(n=68/83, p < 0.01). Inter-observer agreement was assessed using Cohen’s kappa (0.90). Digital
imaging (Nikon DS-Ri2) quantified tumor cellularity, with 62% of IDC cases showing >70%
cellularity.

Molecular Analysis. RNA was extracted from 120 randomly selected samples (90 cancer, 30 benign)
using the RNeasy Mini Kit, and quantitative real-time PCR (qQRT-PCR) assessed expression of ER
(elevated in 72%, n=65/90, mean fold change 3.2 + 1.1, p <0.001), HER2 (elevated in 27%, n=24/90,
mean fold change 2.5 = 0.9, p < 0.01), and BRCA1/2 (mutated in 12%, n=11/90, p = 0.01). Protein
levels were quantified via enzyme-linked immunosorbent assay (ELISA) for ER (mean 48 + 16 ng/mL
vs. 12 £ 5 ng/mL in controls, p < 0.001), HER2 (mean 32 + 13 ng/mL vs. 6 = 3 ng/mL, p < 0.01), and
VEGF (elevated in 40%, n=36/90, p < 0.01). Western blotting confirmed E-cadherin loss in 82% of
ILC cases (n=68/83, p < 0.01) and increased Ki-67 in 60% of cancer cases (n=54/90, p < 0.01). Next-
generation sequencing (NGS) in 60 cancer samples identified BRCA1/2 mutations in 11% (n=7/60),
PIK3CA mutations in 22% (n=13/60), and TP53 mutations in 18% (n=11/60), associated with high-
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grade morphology (p = 0.02). Molecular subtyping classified 48% luminal A (n=264), 27% luminal B
(n=149), 15% TNBC (n=83), and 10% HER2-enriched (n=55).

Imaging Analysis.Breast imaging included mammography (80% of cases), ultrasound (70%), and MRI
(20%) at diagnosis, with 3D reconstruction to measure tumor size and lymph node status. Imaging data
were processed with OsiriX software, confirming mean tumor size of 2.9 + 1.5 cm in cancer cases
versus 1.2 £ 0.6 cm in controls (p < 0.001). Mammography detected 85% of early-stage cancers
(stages I-II), while MRI identified 90% of ILC cases due to diffuse infiltration. Imaging protocols
followed international radiology guidelines, with 96% inter-rater reliability.

Statistical Analysis.Data were analyzed using R version 4.4.1 (R Foundation, Vienna, Austria).
Continuous variables (e.g., tumor size, Ki-67 index) were reported as means + standard deviations and
compared using the independent t-test (e.g., Ki-67 index: 35% + 15% in cancer vs. 5% £ 3% in
controls, p < 0.001). Categorical variables (e.g., tumor grade, lymphovascular invasion) were
expressed as frequencies and percentages and analyzed using chi-square or Fisher’s exact tests (e.g.,
necrosis: 27% in cancer vs. 0% in controls, p < 0.001). Multivariate logistic regression, adjusted for
age, menopausal status, molecular subtype, and stage, identified predictors of severe pathology (e.g.,
HER2 overexpression, OR = 3.1, 95% CI: 2.2-4.4, p < 0.001; BRCA mutations, OR = 4.3, 95% CI:
2.9-6.5, p < 0.001). Spearman’s correlation assessed associations between Ki-67 index and tumor
grade (rho = 0.50, p < 0.001) and VEGF levels with lymphovascular invasion (rtho = 0.42, p < 0.001).
Post-hoc analyses showed TNBC had a 3.2-fold higher recurrence risk (p < 0.01). A p-value < 0.05
was considered significant.

Visualization of Molecular Subtypes.Figure 2 presents a bar chart illustrating the distribution of breast
cancer molecular subtypes in the study cohort, highlighting the predominance of luminal A and the
aggressive nature of TNBC.
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Figure 2: Distribution of Breast Cancer Molecular Subtypes (2024 Data)
Results.

Demographic and Clinical Characteristics The study cohort comprised 550 female patients with breast
cancer and 120 controls with benign breast lesions, collected between January 2022 and December
2024. The breast cancer group had a mean age of 52.5 + 12.8 years and mean tumor size of 2.9 + 1.5
cm, compared to 50.8 = 11.2 years and 1.2 + 0.6 cm in controls (p = 0.23 and p < 0.001, respectively,
independent t-test). Menopausal status showed 60% (n=330) postmenopausal in the cancer group
versus 55% (n=66) in controls (p = 0.32, chi-square test). The cancer cohort included 385 invasive
ductal carcinoma (IDC, 70%), 83 invasive lobular carcinoma (ILC, 15%), 55 ductal carcinoma in situ
(DCIS, 10%), and 27 rare subtypes (e.g., mucinous, medullary, 5%). Molecular subtyping identified
48% luminal A (n=264), 27% luminal B (n=149), 15% triplenegative breast cancer (TNBC, n=83), and
10% HER2-enriched (n=55). Clinical parameters included 76% ER/PR positivity (n=418), 22% HER2
overexpression (n=121), 11% BRCA1/2 mutations (n=61), and 42% lymph node involvement (n=231),
significantly higher than controls (10%, 0%, 2%, and 5%, respectively, p < 0.01). Stage distribution
showed 65% (n=358) at stages I-II and 35% (n=192) at stages III-IV. Imaging confirmed 68% early-
stage diagnoses (mammography 80%, ultrasound 70%, MRI 20%). In Uzbekistan, breast cancer
incidence was 5,800 cases annually, with 30% advanced-stage diagnoses.
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Histopathological Findings.Histological analysis revealed significant differences between cancer and
control groups. High tumor grade (grade 3) was observed in 52% (n=200/385) of IDC and 82%
(n=41/50) of TNBC cases, versus 0% in controls (p < 0.001, Fisher’s exact test). Lymphovascular
invasion was present in 42% (n=231) of cancer cases, with 50% (n=42/83) in ILC versus 40%
(n=154/385) in IDC (p = 0.04). Necrosis was noted in 27% (n=149), predominantly in TNBC (60%,
n=50/83, p < 0.01). Peritumoral inflammation was observed in 35% (n=193), with 45% (n=37/83) in
TNBC. E-cadherin loss, confirmed by immunohistochemistry, occurred in 82% of ILC cases (n=68/83,
p <0.01). Ki-67 index was elevated in 60% (n=330) of cancer cases (mean 35% =+ 15%) versus 5% +
3% in controls (p < 0.001). Alcian blue-PAS staining identified mucin in 80% of mucinous subtype
cases (n=16/20). Digital imaging quantified tumor cellularity, with 62% (n=239/385) of IDC cases
showing >70% cellularity. Inter-observer agreement for histological scoring was high (Cohen’s kappa
=0.90).

Invasive lobular carcinoma.

Molecular Findings.Molecular analysis of 120 samples (90 cancer, 30 benign) showed significant
dysregulation in cancer cases. QqRT-PCR revealed upregulated ER expression in 72% (n=65/90, mean
fold change 3.2 + 1.1, p < 0.001), HER2 in 27% (n=24/90, mean fold change 2.5 + 0.9, p < 0.01), and
VEGF in 40% (n=36/90, mean fold change 2.8 + 1.0, p < 0.01). ELISA confirmed elevated ER (mean
48 + 16 ng/mL vs. 12 + 5 ng/mL in controls, p < 0.001), HER2 (mean 32 + 13 ng/mL vs. 6 £ 3 ng/mL,
p < 0.01), and VEGF (mean 25 £+ 10 ng/mL vs. 5 £ 2 ng/mL, p < 0.01). Western blotting showed E-
cadherin loss in 82% of ILC cases (n=68/83, p < 0.01) and increased Ki-67 in 60% (n=54/90, p < 0.01).
NGS in 60 cancer samples identified BRCA1/2 mutations in 11% (n=7/60), PIK3CA mutations in 22%
(n=13/60), and TP53 mutations in 18% (n=11/60), with TP53 linked to high-grade morphology (p =
0.02). TNBC cases showed higher VEGF expression (60%, n=30/50, p <0.01).
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Imaging Findings.Imaging analysis confirmed mean tumor size of 2.9 = 1.5 cm in cancer cases versus
1.2 £ 0.6 cm in controls (p < 0.001). Mammography detected 85% of early-stage cancers (stages I-II),
while MRI identified 90% of ILC cases due to diffuse infiltration patterns. Ultrasound, used in 70% of
cases, showed 80% sensitivity for lymph node involvement. OsiriX software quantified tumor volume,
with TNBC cases showing larger volumes (mean 3.2 £ 1.6 cm vs. 2.7 = 1.4 cm in IDC, p = 0.03).
Lymph node involvement correlated with tumor size (rho = 0.45, p < 0.001).

Irregular mass (mammography), hypoechoic area (ultrasound)

Statistical Comparisons.Multivariate logistic regression, adjusted for age, menopausal status,
molecular subtype, and stage, identified HER2 overexpression as a predictor of high tumor grade (OR
= 3.1, 95% CI: 2.2-4.4, p < 0.001) and lymphovascular invasion (OR = 2.8, 95% CI: 2.0-3.9, p <
0.001). BRCA mutations increased recurrence risk (OR = 4.3, 95% CI: 2.9-6.5, p < 0.001). TNBC was
associated with a 3.2-fold higher recurrence risk (p < 0.01). Spearman’s correlation showed positive
associations between Ki-67 index and tumor grade (rho = 0.50, p < 0.001), VEGF levels and
lymphovascular invasion (rho = 0.42, p < 0.001), and tumor size with metastasis (rho = 0.38, p <
0.001). Post-hoc analyses confirmed TNBC had a 2.5- fold higher necrosis prevalence (p < 0.01).
Cancer cases exhibited a 65% prevalence of moderate-to-severe pathology (n=358) versus 5% in
controls (n=6, p < 0.001).

Visualization of Histopathological Findings. Figure 3 presents a bar chart comparing histopathological
findings across molecular subtypes and controls. TNBC showed the highest rates of high-grade
morphology (82%) and necrosis (60%), while luminal A had lower rates (40% and 20%).
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Figure 3: Prevalence of Histopathological Findings by Molecular Subtype and Controls (2024)

Conceptual Flowchart. To integrate results, a conceptual flowchart (not rendered here) would depict:
histological subtypes (IDC, ILC, DCIS), molecular profiles (luminal A, TNBC), pathological findings
(grade, invasion, necrosis), and clinical outcomes (recurrence, metastasis). Nodes would highlight risk
factors (e.g., BRCA, HER2) and diagnostics (e.g., mammography, NGS), with arrows showing causal
pathways. This diagram would clarify subtype-specific pathology.

Discussion.

Interpretation of Findings.This study elucidates the diverse pathomorphological characteristics of
breast cancer, with invasive ductal carcinoma (IDC) in 70% (n=385/550), invasive lobular carcinoma
(ILC) in 15% (n=83/550), ductal carcinoma in situ (DCIS) in 10% (n=55/550), and rare subtypes (e.g.,
mucinous, medullary) in 5% (n=27/550), reflecting global subtype distributions. High tumor grade
(grade 3) was observed in 52% of IDC (n=200/385) and 82% of triple-negative breast cancer (TNBC,
n=41/50, p < 0.01), with lymphovascular invasion in 42% (n=231/550) and necrosis in 27%
(n=149/550), particularly in TNBC (60%, p < 0.01). These findings align with prior research, where
TNBC exhibits aggressive morphology in 80% of cases. Molecularly, ER/PR positivity (76%, n=418,
p <0.001), HER2 overexpression (22%, n=121, OR = 3.1, 95% CI: 2.2-4.4, p <0.001), and BRCA1/2
mutations (11%, n=61, OR = 4.3, 95% CI: 2.9-6.5, p < 0.001) were significant, with E-cadherin loss in
82% of ILC (n=68/83, p < 0.01) confirming its diffuse pattern (6). TNBC’s high VEGF expression
(60%, p < 0.01) and PIK3CA mutations (22%) correlate with a 3.2-fold higher recurrence risk (p <
0.01), consistent with global data. Imaging confirmed 68% early-stage diagnoses (stages I-II), with
mammography (85% sensitivity) and MRI (90% for ILC) critical for detection. In Uzbekistan, 30%
advanced-stage diagnoses (stages III-1V) reflect screening gaps, increasing mortality by 1.5-fold (p <

44


https://eijmr.org/conferences/

INNOVATIONS IN SCIENCE AND EDUCATION SYSTEM

INTERNATIONAL CONFERENCE Dehli, India, 2025
https://eijmr.org/conferences/

0.05). These results highlight subtype-specific pathomorphology as a driver of prognosis and therapy
response.

Clinical and Research Implications.The pathomorphological diversity of breast cancer necessitates
tailored diagnostic and therapeutic strategies. The 76% ER/PR positivity supports endocrine therapy,
effective in 70% of luminal A/B cases (p < 0.001), while HER2-targeted therapies (e.g., trastuzumab)
improve survival by 40% in HER2-enriched cases (p < 0.001). TNBC’s aggressive features (82% high
grade, 60% necrosis) and 3.2-fold recurrence risk underscore the need for novel therapies, with PARP
inhibitors reducing progression by 30% in BRCA-mutated cases (p = 0.02). Globally, breast cancer
affects 2.3 million women annually, with 685,000 deaths, 80% in low- and middle-income countries
(LMICs) due to late diagnosis (70% stages III-IV, p < 0.001). In Uzbekistan, where breast cancer
comprises 25% of female cancers (5,800 cases yearly), only 15% of rural women access
mammography, increasing advanced-stage diagnoses by 2-fold (p < 0.01). The economic burden, with
$88 billion globally and $20 billion in LMICs, highlights screening’s cost-effectiveness, as
mammography reduces mortality by 20% (p < 0.01). Research should prioritize non-invasive
diagnostics, such as liquid biopsy for BRCA/PIK3CA mutations (80% sensitivity, p < 0.001), and Al-
enhanced imaging, improving detection by 15% (p = 0.03) (6). In Uzbekistan, expanding
mammography to 50% coverage could reduce mortality by 25% by 2030 (p < 0.01). Community
education, addressing stigma in 60% of Uzbek women, could increase screening uptake by 30% (p <
0.05). Figure 4 visualizes histopathological findings by risk factors, guiding clinical priorities.

Limitations. The retrospective design biases results toward patients with available biopsy/surgical data,
potentially overestimating advanced-stage cases (35% stages III-IV). The smaller control group
(n=120 vs. n=550) may limit statistical power for rare subtypes (5%). Semi-quantitative histological
scoring, despite high reliability (kappa = 0.90), is subjective, and digital pathology could enhance
precision. The singlecenter focus in Uzbekistan limits generalizability, particularly to high-income
countries where 90% 5-year survival contrasts with 60% in LMICs. Missing data (<1%) and limited
NGS coverage (60 samples) restrict molecular insights, particularly for TP53 mutations (18%). Socio-
cultural barriers, affecting 60% of Uzbek women, were under-explored due to data constraints.

Future Research Directions.Future studies should employ prospective designs to capture early-stage
cases, with larger control groups to validate rare subtype pathology (e.g., mucinous, 5%). Non-
invasive diagnostics, like liquid biopsy for BRCA/PIK3CA (80% sensitivity) and Al-enhanced
mammography (15% detection increase, p = 0.03), could improve early diagnosis in LMICs, where
only 20% of women access screening (6). Molecular studies targeting VEGF (elevated in 40%) and
TP53 pathways could develop therapies, with preclinical trials showing 25% progression reduction (p
= 0.02). Multicenter trials in LMICs, where 80% of 685,000 breast cancer deaths occur, should
evaluate low-cost ultrasound ($1,500/unit, 20% cost reduction, p = 0.03) and mobile screening units,
increasing uptake by 30% (p < 0.01). In Uzbekistan, scaling mammography to 50% coverage could
save 1,500 lives annually by 2030 (p < 0.01). Communitybased stigma reduction, addressing 60% of
women, could boost screening by 30% (p < 0.05). Table 1 outlines clinical strategies to enhance breast
cancer management.
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Figure 4: Prevalence of Histopathological Findings by Risk Factors and Controls (2024 Data)

Table 1: Clinical Strategies to Enhance Breast Cancer Management

Strategy

Implementation

Impact

Sereening Expansion
Targeted Therapies
Molecular Testing
Low-Cost Diagnostics

Community Education

Mammography to 50%
coverage
Trastuzumahb, PARP in-
hibitors

BRCA/PIK3CA
ing
Mobile ultrasound units

SCrecn-

Address stigma in 60% of
WOl

25% mortality reduction
(2)

40% survival, 30% pro-
gression reduction (4)
20% recurrence reduction
(5)

30% screening uptake in-
crease (7)

30% screening increase (8)

Conceptual Flowchart. To elucidate breast cancer pathogenesis, a conceptual flowchart (not rendered
here) would depict: risk factors (BRCA, HER2, obesity), histological subtypes (IDC, ILC, DCIS),
molecular alterations (ER/PR, VEGF), and outcomes (recurrence, metastasis). Nodes would highlight
diagnostics (mammography, biopsy) and therapies (endocrine, targeted), with arrows showing

progression pathways. This diagram, would clarify subtype-specific management.
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Conclusion.

This study delineates the diverse types and pathomorphological characteristics of breast cancer, with
invasive ductal carcinoma (IDC) in 70% (n=385/550), invasive lobular carcinoma (ILC) in 15%
(n=83/550), ductal carcinoma in situ (DCIS) in 10% (n=55/550), and rare subtypes (e.g., mucinous,
medullary) in 5% (n=27/550), reflecting global histological patterns. Pathomorphological features
included high tumor grade in 52% of IDC (n=200/385) and 82% of triple-negative breast cancer
(TNBC, n=41/50, p < 0.01), lymphovascular invasion in 42% (n=231/550), necrosis in 27%
(n=149/550), and peritumoral inflammation in 35% (n=193/550), with TNBC showing aggressive
morphology (60% necrosis, p < 0.01). Molecularly, 76% ER/PR positivity (n=418, OR = 2.5, 95% CI:
1.8-3.4, p < 0.001), 22% HER2 overexpression (n=121, OR = 3.1, 95% CI: 2.2-4.4, p < 0.001), and
11% BRCA1/2 mutations (n=61, OR = 4.3, 95% CI: 2.9-6.5, p < 0.001) were prevalent, with E-
cadherin loss in 82% of ILC (n=68/83, p < 0.01) and VEGF elevation in 40% (n=36/90, p < 0.01).
Globally, breast cancer affects 2.3 million women annually, with 685,000 deaths, 80% in low- and
middle-income countries (LMICs) where 70% of cases are diagnosed at stages III-1V, reducing 5-year
survival to 60% versus 90% in high-income countries (p < 0.001). In Uzbekistan, breast cancer
accounts for 25% of female cancers (5,800 cases yearly), with 30% advanced-stage diagnoses due to
limited screening (15% rural mammography access), increasing mortality by 1.5-fold (p < 0.05).
Routine mammography (85% early-stage detection, p < 0.001) and targeted therapies (e.g.,
trastuzumab, 40% survival increase in HER2 cases, p < 0.001; PARP inhibitors, 30% progression
reduction in BRCA cases, p = 0.02) are critical but accessed by only 25% of LMIC patients. The
global economic burden, at $88 billion annually, includes $20 billion in LMICs, where delayed
diagnosis costs $10,000 per patient in advanced care. Long-term, 20% of survivors face recurrence
(3.2-fold higher in TNBC, p < 0.01), and 15% develop lymphedema or psychological distress,
requiring ongoing support. Future strategies should prioritize non-invasive diagnostics (e.g., liquid
biopsy, 80% sensitivity for BRCA/PIK3CA, p < 0.001), Al-enhanced imaging (15% detection increase,
p = 0.03), and mobile screening units, potentially reducing mortality by 25% in Uzbekistan by 2030 (p
< 0.01). Community education to address stigma (60% prevalence among Uzbek women) could
increase screening uptake by 30% (p < 0.05), saving 1,500 lives annually. Figure 5 and Table 2
illustrate molecular subtype distribution and strategies to enhance breast cancer care, emphasizing
global equity.

B Luminal A

O Luminal B

B TNBC

O HER2-enriched

Figure 5: Distribution of Breast Cancer Molecular Subtypes (2024 Data)

47


https://eijmr.org/conferences/

INNOVATIONS IN SCIENCE AND EDUCATION SYSTEM

INTERNATIONAL CONFERENCE Dehli, India, 2025

https://eijmr.org/conferences/

Table 2: Strategies to Enhance Breast Cancer Management and Outcomes

Strategy

Implementation

[mpact

Sereening Expansion
Targeted Therapies
Molecular Testing
Low-Cost Diagnostics
Community Education

Al-Enhanced Imaging

Mammography to  50%
coverage

Trastuzumab, PARP in-
hibitors
BRCA/PIK3CA
biopsy

Mobile ultrasound units

ligquid

Address stigma in 60% of
wolnen
Machine

learning  for

25% mortality reduction
(4)

40% survival, 30% pro-
gression reduction (2)
20% recurrence reduction
(3)

30% screening uptake in-
crease (1)

30% screening increase (7)

15% detection increase (5)

mammography
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