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CLINICO-MORPHOLOGICAL FEATURES
OF THE LUMINAL B SUBTYPE OF BREAST
CANCER IN YOUNG WOMEN

Aim. To evaluate the clinical and morphological features of breast cancer (BC) of the luminal B subtype in young women
to determine biological aggressiveness, response to neoadjuvant chemotherapy, and prognosis. Materials and Methods. A
retrospective study included luminal B subtype BC patients under 40 years of age (n = 108) and over 55 years (n = 101) treat-
ed at the National Cancer Institute. All patients received neoadjuvant chemotherapy according to the ddAC-12T regimen.
TNM stages, tumor differentiation grade, Ki-67 expression, hormone receptor status, response to the neoadjuvant chemo-
therapy (NAC) (RECIST 1.1), pathomorphology grade (Miller — Payne), disease-free (DFS) and overall survival (OS) were
analyzed. Results. Patients of the younger age group were more likely to have G3 tumors (68% vs. 45%), high Ki-67 levels
>35% (72% vs. 50%), and lymph node involvement (71% vs. 59%). The median estrogen receptor expression was 35% in the
young patients vs. 65% in the older patients. Complete histological response to NAC was achieved in 26% of the young pa-
tients (vs. 9% in the older group). Five-year RES in the young women was 82.4% vs. 94.1% in the older group. Conclusions.
The luminal B subtype of BC in the young women is characterized by the higher proliferative activity, lower hormonal sen-
sitivity, and more frequent lymph node involvement. Despite the response to NAC, this group demonstrates the worse DES.
The results confirm the need for personalized treatment strategies and improved early diagnosis programs in young patients.
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Breast cancer (BC) incidence has increased rapidly
in recent decades, especially among young women.
BC is the leading cancer in women aged 15—
39 years [1]. The young age is an independent ad-
verse prognostic factor for BC, which is associated
with the more aggressive course of the disease, a
high risk of metastasis and recurrence, and lower

survival rates. The clinicopathological and molecu-
lar biological features of BC in young patients differ
from those in older age groups, which affects the
course of the disease and response to therapy [1, 2].

Young women under 40 years of age are largely
excluded from the organized BC screening pro-
grams, which primarily target women over 50 years.
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An analysis of the data from nine SEER registries
(San Francisco-Oakland, Connecticut, Metropolitan
Detroit, Hawaii, lowa, New Mexico, Seattle (Puget
Sound), Utah, and Metropolitan Atlanta) found that
younger women were more likely to have BC at the
later stages (II and III) than older women. In par-
ticular, stage II BC was diagnosed in 45.1% of wom-
en under 40 years of age compared to only 30.9% of
women aged 40 years and older [3].

Even when mammographic screening is per-
formed, younger women have a lower detection
rate compared to postmenopausal women. This is
due to the high density of breast tissue at a young
age, which can mask the radiographic signs of ear-
ly BC, making it more difficult to detect [4].

The lack of the systematic early detection mea-
sures leads to the delayed diagnosis of the disease,
which contributes to the detection of BC at later
stages. As a result, in a significant proportion of
patients, preoperative (neoadjuvant) chemothera-
py, the purpose of which is to reduce the volume of
the tumor before surgery, becomes the first line of
therapy [5]. Research shows that young BC patients
who receive neoadjuvant chemotherapy (NAC)
have the shorter interval to the start of the treat-
ment compared to those who undergo primary sur-
gery. This emphasizes the importance of the neo-
adjuvant approach in the therapeutic strategy for
the young women, especially in the case of the ag-
gressive biological characteristics of the tumor.
Given these factors, improving approaches to early
diagnosis and implementing personalized treat-
ment strategies are critical to improving the prog-
nosis and survival of patients in such age group [6].

The patients under 40 years of age with the lu-
minal BC subtype demonstrate paradoxically low-
er survival rates compared to older patients with a
similar subtype due to a combination of the bio-
logical aggressiveness of the tumor and late diag-
nosis [7]. The worse disease-free survival (DFS) in
hormone receptor-positive BC (estrogen recep-
tor [ER] or progesterone receptor [PR]) has been
reported in younger age groups (<40 years) com-
pared to older age groups [8]. Also, the poor out-
come may result from the lack of access to medical
care and delayed diagnosis among vulnerable
young patients.

A number of studies suggest that ER expression
plays a key role in the changes associated with re-
productive history, as the hormonal shifts inherent
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in pregnancy and breastfeeding can alter the mi-
croenvironment of the mammary gland cells and
create conditions conducive to the activation of the
proliferative processes [9, 10].

The luminal B-like BC subtype is characterized
by a higher aggressiveness and significantly worse
prognosis compared to the luminal A-like BC vari-
ant. Despite the positive ER expression, luminal
B-like tumors often activate the alternative growth
signaling pathways. A worse prognosis in patients
with the luminal B-like BC subtype (HER2-nega-
tive) may be due to the activation of the EGFR and
PI3K/AKT/mTOR signaling cascades, which com-
pensate for or enhance tumor growth in conditions
of reduced hormonal sensitivity [11].

Particular attention is paid to the hypothesis of
postpartum involution, by which changes in the ex-
tracellular matrix occur in breast tissue after lacta-
tion accompanied by activation of collagen remod-
eling and structural reorganization of collagen fi-
bers [12]. This may stimulate the BC development
with the involvement of collagen, cyclooxygenase-2
(COX-2), and activation of mechanisms inherent
in wound-healing processes [12, 13].

Therefore, the aim of the work was to study the
clinical and morphological features and course of
the luminal B subtype of BC in women under 40
years of age by analyzing the response rates to
NAGC, the level of proliferation, and hormonal sen-
sitivity, compared to women older than 55 years.

Materials and Methods

We have performed a retrospective analysis of the
data on 108 women under the age of 40 with lumi-
nal B BC who were treated at the National Cancer
Institute in 2021—2024. For comparison, a control
group of 101 women older than 55 years from the
National Cancer Registry was selected ensuring
matching on the key clinical parameters (tumor
type, hormonal status, and absence of metastases at
the time of diagnosis). In these groups, a number
of clinical and morphological features and the re-
sults of treatment have been analyzed.

All patients were treated by a standardized
scheme of a dense AC regimen (doxorubicin
60 mg/m? and cyclophosphamide 600 mg/m? ev-
ery 14 days) with the subsequent transition to
weekly administration of paclitaxel 80 mg/m?.
The results were assessed using computed tomog-
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raphy (RECIST 1.1) before the start of the preop-
erative course and after it. Tumor pathomorphosis
was assessed using the Miller — Payne grading
system, which includes five stages of tumor re-
gression: 1 — Lack of appropriate morphological
response to treatment; 2 — Reduction in the num-
ber of tumor cells but their preservation of more
than 30%; 3 — Marked reduction in tumor cells
but their preservation within 10%—30%; 4 — Less
than 10% viable tumor cells in the residual tumor;
5 — Complete absence of tumor cells (pathologi-
cal complete response, pCR).

All patients had a localized or locally advanced
BC. Immunohistochemically, all tumors were char-
acterized by positive ER expression (ER 1*-37),
with low or absent PR expression (PR 0-2* in most
cases), negative HER2/neu status (in 100% of cas-
es), and a Ki-67 proliferation index of >15%, which
met the criteria for determining the luminal B sub-
type according to international recommendations
(ESMO, 2023).

The statistical analysis was performed using
«IBM SPSS Statistics, version 26». For the analysis
of categorical variables, the x* test or Fisher’s exact
test was used, for quantitative variables — Student's
t-test or Mann — Whitney U-test. The significance
was established at p < 0.05.

Results and Discussion

The clinical and morphological analyses revealed
significant differences between the groups of BC
patients of different age (Table). The regional
lymph node involvement (N1—N2) was signifi-
cantly more common in the younger women com-
pared to patients of the older age. At the same time,
the primary tumor size was smaller in the young
women, while T3—T4 tumors were found more of-
ten in the older group. This may be possible due to
the fact that in the older cohort, the diagnosis was
more often made at the asymptomatic stage during
screening.

In terms of the histological differentiation, poor-
ly differentiated tumors (G3) predominated in the
young patients (68%) while in the older cohort, G3
grade was revealed in 45% of cases (p < 0.05). This
indicates the prevalence of more aggressive cancer
at a young age. The proliferative activity deter-
mined by the Ki-67 index was also significantly
higher in the young patients: the average level was
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45.6% (95% CI: 42.3—49.1) versus 32.8% (95% CI:
30.1—35.5) in the older patients (p < 0.01). Ki-67
>35% was found in 72% women under 40 years of
age and 50% women 55+ years of age (p < 0.05),
which further indicates the higher biological activ-
ity of tumors in the younger group.

In terms of the hormonal profile, the young pa-
tients had a moderate or low expression of ER— a
median of 35%, with more than half of cases having
an ER level <50%. PR were negative or weakly pos-
itive (0-10%) in 57% of patients. In the older co-
hort, the median ER level was 65%, with a predom-
inance of strong expression. PR positivity (=20%)
was observed in 57% of patients.

It is important to note that the history of diag-
nosing was also age-specific. In the group of wom-
en aged 55+, 52.5% cancer cases were detected
during routine mammographic screening, which
contributed to the detection of tumors at an early
stage. In the younger cohort, only 22 women
(20.4%) underwent screening, while the rest pre-
sented due to symptoms such as palpable mass,

Clinical and morphological
features of the studied BC cases

Age of BC patients
Index <40 years | > 55 years
(n=108) | (n=101)
N category
Regional LN lesions (N1—N2) | 77 (71%) | 60 (59%)
N1 (1—3LN) 61 (56.5%) | 47 (46.5%)
N2 (24 LN) 16 (14.8%) | 13 (12.9%)
None (NO) 31 (28.7%) | 41 (40.6%)
T category
T1—T2 69 (64%) | 49 (49%)
T3—T4 39 (36.1%) | 52 (51.5%)
Differentiation grade
G3 (low) 73 (68%) | 45 (45%)
G2 (moderate) 35(32%) | 56 (55%)
Ki-67 expression
Average 45.6 % 32.8%
>35% 78 (72%) | 50 (50%)
Receptor status
ER median (%) 35% 65 %
ER <50% 57 % 24 %
PR 0—10% 57 % 43 %
PR >20% 43 % 57 %
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Fig. 1. Distribution of pathologic response grades in the
study groups

O O
S N
T T

Overall survival, %

--=-<35y.0.
— <40 y.o.
— 55+ y.0.
1 1 1 1 1 1 1
0 10 20 30 40 50 60
Months of observation

o
o
T

e
(o)}
T

Fig. 2. Kaplan — Meier survival curves of BC patients by
age groups

pain, or changes in the shape of the breast. This
partly explains the higher frequency of the lymph
node involvement and the greater cancer aggres-
siveness in the young women. Thus, in patients
under 40 years of age, tumors with the higher pro-
liferative activity, lower differentiation grade,
higher frequency of LN involvement, and lower
level of hormonal sensitivity were more often re-
corded, which comprehensively indicated the
more aggressive biological course even within the
ER-positive luminal B subtype.

The objective responses to the treatment accord-
ing to RECIST 1.1 were assessed based on the com-
puted tomography data, including disease stabiliza-
tion (DS), partial (PR), and complete response
(CR). In the group under 40 years of age, PR was
observed in 51 women, CR in 22, DS in 33, and
disease progression in 2 patients. In the older
group, PR was recorded in 42 women, DS in 49,
and CR in 10 women (p < 0.05).

We detected that in young women, the frequen-
cy of grade IV and V pathomorphosis (Fig. 1) was
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higher compared to the group of older women. The
complete histological response (grade V) was ob-
served in 26% of young patients versus 9% in the
older group, and grade IV was observed in 40% of
the young patients versus 30% in the older group.
This indicated the better response to neoadjuvant
chemotherapy in the younger group. At the same
time, it should be noted that the complete patho-
morphological response, according to postopera-
tive histological analysis, did not always correspond
to CR by computed tomography. In 12 patients in
the younger group, in whom complete pathomor-
phosis was confirmed, CT showed only PR or DS
according to RECIST 1.1.

The overall survival (OS) (Fig. 2) was 93.5% in
the young group compared to 97.0% (p < 0.05) in
the older group. However, subgroup analysis of OS
showed that very young women (<35 years) had
lower OS rates (87.8%).

Five-year recurrence-free survival (RFS) was sig-
nificantly lower in younger women, with recur-
rence diagnosed in 17.6% cases, corresponding to
a RFS of 82.4%, while in the older group, RFS was
equal to 94.1% (p < 0.05). This confirms the higher
cancer aggressiveness.

Luminal B subtype of BC is recognized world-
wide as a biologically heterogeneous disease that
poses significant clinical challenges, especially in
younger women. Meta-analyses consistently
demonstrate a higher risk of recurrence and
worse survival rates in luminal B subtype BC pa-
tients [15, 16].

The luminal B subtype of BC is considered clin-
ically important due to its heterogeneity, high pro-
liferative activity, more frequent development of
drug resistance, and poorer response to hormone
therapy, which distinguishes it from the luminal A
subtype. Among young women (under 40 years of
age), the luminal B subtype is detected significant-
ly more often than in older patients, and has a
worse prognosis and survival rates compared to
other molecular subtypes.

Our data are consistent with European studies in-
dicating that young age is an independent adverse
prognostic factor for the luminal B subtype of BC.
The results are also consistent with the data from
large international projects such as METABRIC,
plasmaMATCH, and The Cancer Genome Atlas
(TCGA), which indicate significant intra-group
variability within ER-positive tumors [17, 18]. In
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particular, studies [19, 20] showed that young age is
associated with lower rates of RFS and OS specifi-
cally in patients with luminal BC subtypes.
Additionally, study [11] showed that in women
younger than 40 years, the luminal B subtype is as-
sociated with the higher rates of locoregional re-
currence after surgery, highlighting the need to de-

velop personalized treatment and follow-up ap-
proaches for young patients with this BC subtype.

Given the above, it is important to pay special
attention to early diagnosis and individualization
of treatment of the luminal B subtype of breast can-
cer in young women to improve prognosis and in-
crease survival rates.
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KJITHIKO-MOP®OJIOTTYHI OCOB/IMBOCTI JIOMIHAJIBHOT O
B IIATUITY PAKY MOJIOYHOT 3AJI03Y B MOJIOAMX YKIHOK

Mera. Ouinnty KiiHiko-Mopdornoriuti oco6nmmnBocTi moMiHanbHOro B migrTumny paky momounoi 3anosu (PM3) y xi-
HOK BiKOM 10 40 pOKiB Ta MOPiBHATH IX i3 KOHTPOJIBHOI IPYIIO0 XIHOK BiKOM IIOHAZ 55 pOKiB /st 3’sCyBaHH:A 6iomo-
riYHOI arpecMBHOCTI Ta BifjIIOBiAi Ha Heoa sy I0BaHTHY XimioTepariio Ta mporuo3y. Marepianu ta Mmetopu. IIposeneno
peTpOCIeKTUBHE IOCTi/[KeHHA, AKe BKIodano 108 xsopux Bikom 10 40 pokis i3 moMinanbuum B migrunom PM3 ta
101 xBopy BiKOM ITOHAJ 55 poKiB. Yci XBopi oTpuMyBa Heoa oBaHTHY XimioTepamiio (HAXT) 3a cxemoro ddAC-12T.
AmnanizyBamm cragii TNM, cTyninb gudepeHIioBaHHA IyX/IMH, piBeHb ekcripecii Ki-67, cTaTyc ropMOHa/IbHUX pellel-
Topis, Bignosins Ha HAXT (RECIST 1.1), cryninb naromopdosy (Miller — Payne), 6e3pennpBHy Ta 3arajibHy BIDKA-
BaHiCTb. Pesynbrarn. Y manieHTOK MOIOALIOL BiKOBOI rpynu yacTiire crocrepiranucs myxuanan G3 (68% mporu 45%),
BuCOKuit piBeHb Ki-67 >35% (72% mpotu 50%), ypaxkeHHs niMmdaTudnux Bysnis (71% npotu 59%). MepniaHa excrpecii
pelienTopa ecTporeHy craHoBmia 35% y monopux mpotu 65% y crapmmx. ITosHa rictonoriuna signosigs Ha HAXT
TOCATHYyTa Y 26% MONMOfuX HalieHToK (mpotu 9%). [T arupivyna 6espenyaBHa BIDKMBAHICTb Y MOTIOAMX >KIHOK CKJIaja
82,4% mpotn 94,1% y crapiit rpyni. BucnoBkm. JIrominanbunmit B migrun PM3 y Monofux »iHOK XapaKTepU3yeTbCA
BIIIOI0 NPOTihepaTNBHOIO aKTUBHICTIO, HIDKYOI0 TOPMOHA/ILHOIO YYTIVBICTIO Ta YaCTillMM ypa>keHHAM niMdarnd-
Hux By3iB. [Tompu kpamyy Bifmosigs Ha HAXT, st rpyma 1eMOHCTpYE Tiplii OKa3HUKY 6e3PeriMBHOI BIDKMBAHOC-
ti. OTpuMaHi pe3y/nbTaTi MifTBEPPKYIOTh HEOOXiHICTD MepCOHAII30BAHNX CTPATETill TIKYBAaHHA Ta YAOCKOHAIEHHS
IIpOrpaM paHHbOI JIalTHOCTUKY Y MOJIOJUX XBOPUX.

Kitro4oBi cmoBa: pak MONOYHOI 3271031, MOnopuit Bik, Ki-67, moMiHa/bHMil AT, [aTONOTiYHA BiANOBi/b, HeOA T 10-
BaHTHa Tepamid.
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