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Abstract

Background Metaplastic breast cancer (MetBC) still represents a conundrum owing to its peculiar histogenesis and
molecular drivers that render it extremely resistant to standard chemotherapy with ultimate dismal survival.

Aim Describe the Egyptian National Cancer Institute’s (NCI-E) experience with MetBC regarding its clinicopathologic
features, treatment, and survival outcomes.

Patients and methods Between 2011 and 2020, all MetBC patients presented to NCI-E were retrospectively evalu-
ated. Original clinicopathologic data, therapeutic modalities, pathologic response to neoadjuvant chemotherapy
(NACT), recurrence, and date of last follow-up/death were obtained from archived charts.

Results A cohort of 135 females, the median age was 52 years, and median follow-up period was 40 months (range:
2.6-130.8). Two-thirds were triple negative (TN). Squamous carcinoma was prevalent in 74.8% followed by carcinoma
with osseous/chondroid differentiation, spindle cell, and low-grade adenosquamous carcinoma encountered in 13.3,
74, and 4.5%, respectively. Modified radical mastectomy was done in 59.3%, and positive nodes (pN+) were depicted
in 37.7%. Median Ki-67 was 45% (range: 10-88); grade Il and lymphovascular invasion (LVI) were observed in 83.7 and
43.7%, respectively. Stage Il was the most common (49%), whereas initial stage IV was encountered in 8.1%. Anthracy-
clines/taxane combinations were rampant in adjuvant/necadjuvant settings. The latter was employed in 41 patients,
with only 3 cases (7.3%) achieving pathologic complete response (pCR), while moderate/significant residual tumor
burden was found in 83%. The 5-year DFS and OS were 56.4 and 57.6%, respectively. Spindle cell carcinoma showed
the worst survival parameters in univariate analysis. On the multivariate level, higher tumor stage (pT3 & 4), Ki-67 >
45%, and TN subtype were independent variables for worse DFS and OS; age > 52 years and the presence of LVl were
independent features for worse DFS, whereas pN+ was an independent parameter for worse OS.

Conclusions This study further solidifies the dreadful response of MetBC to conventional chemotherapy regimens
employed in common non-metaplastic pathologies. A radical shift in treatment standards tailored to combat the
molecular landscape of this distinctive tumor is urgently needed. Immunotherapy and molecularly targeted agents
demonstrated promising results in phase I and Il trials with hopeful sooner implementation in phase Il studies.
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Introduction

Metaplastic breast cancer (MetBC) is a rare variant of
primary malignant breast tumors that accounts for about
0.2-1% worldwide, and despite its rarity, it conveys a
grave prognosis compared to other breast cancer (BC)
varieties [1]. It represented 0.7% of primary invasive BC
in adults according to the National Cancer Institute of
Egypt (NCI-E) Cancer Pathology Registry for 12 years
(2000-2011) [2]. Histologically, it arises due to the con-
version of a portion or the entire carcinomatous glan-
dular element of the breast tumor to a non-glandular
epithelial entity like squamous cell carcinoma or mesen-
chymal (sarcomatous) constituents [3, 4]; accordingly, the
WHO categorizes MetBC as squamous cell carcinoma,
spindle cell carcinoma, low-grade adenosquamous car-
cinoma, fibromatosis-like, mixed metaplastic and meta-
plastic carcinoma with mesenchymal differentiation (e.g.,
chondroid, osseous) [1].

In an attempt to elucidate the justification for the syn-
chronicity of the carcinomatous and sarcomatous his-
tologies in an individual tumor, three theoretical models
were postulated: firstly, the conversion (metaplastic)
theory conceptualizes that the sarcomatous constituents
arise through progressive metaplastic alterations of the
carcinomatous components, whereas the second (colli-
sion) model proposes that both elements are originating
from discrete progenitor cells and then unite to form a
single tumor. The third (combination) theory advocates
the unified source of both components from a multipo-
tent progenitor cell [5]. Immunohistochemistry (IHC)
could be a further confirmatory process for the metaplas-
tic theory by the detection of a myoepithelial marker like
S-100, a mesenchymal one as vimentin, and/or an epi-
thelial marker (cytokeratin) within an individual tumor
expressed in both sarcomatous and carcinomatous por-
tions [6].

The majority of MetBC tumors express the triple-nega-
tive (TN) molecular subtype [7], and as most of the meta-
plastic variants recognized by the WHO are resistant to
chemotherapy and extremely aggressive except the low-
grade adenosquamous and fibromatosis-like carcinomas
[8], metaplastic TN patients almost carry double the
hazard of relapse with ultimately shorter survival param-
eters in comparison with their non-metaplastic counter-
parts with an estimated median survival of 8 months for
patients with distant metastases [9, 10].

Despite the conspicuous striking evidence from
numerous studies in the literature demonstrating that
conventional neoadjuvant chemotherapy (NACT) has
remarkably poor efficacy for decreasing the cancer bur-
den with the eventual disappointing outcome, still the
current standards of care for MetBC are following the
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same strategies applied for TN-invasive duct carcinoma
(IDC) patients [11]. Hennessy et al. [12] reported only
a 10% pathologic complete response (pCR) rate among
metaplastic patients who received preoperative chemo-
therapy, and in the study of Chen et al. [13], the pro-
gression rate was 83% in patients who received NACT.
Aydiner et al. [14] identified a response of 12.5% for the
MetBC patients who received neoadjuvant anthracy-
cline and taxane versus 75% in the TN non-metaplastic
group with a 0% pCR rate in the former group. The latter
dreadful 0% of pCR was also described in the reports of
Zhang et al. [15] and Corso et al. [16]. The same upsetting
response rate was also encountered in the metastatic set-
ting, as Chen et al. [13] reported 8.3% and Cardoso et al.
[17] described a response of 16.7% in metastatic MetBC
cases compared to 21-75% in metastatic IDC patients.
Exploration of the possible underlying molecular
mechanisms that might explain the hostile nature of this
tumor, the resistance to conventional chemotherapy, and
the propensity for early metastases were explicated in
multiple studies, e.g., the role of the epithelial-to-mes-
enchymal transition (EMT) [18], the phosphoinositide
3-kinase (PI3K) pathway hyperactivity [19, 20], the role of
the stem-cell-like features [21], the hyperactivation of the
EGER signalling cascade [22], the nitric oxide synthase
(NOS) signalling pathway [23], and the programmed
death ligand-1 (PD-L1) overexpression [24]. Subse-
quently, tremendous efforts are being exerted in multiple
phase I and II trials trying to implement new treatment
approaches targeting the molecular machinery explored,
attempting to radically change the treatment landscape
and overcome the resistance of this devastating type of
BC with promising results; nevertheless, none of these
drugs is assigned as category 1 recommendation so far
[11]. Herein, we present our institute’s a 10-year experi-
ence and outcome of this peculiar aggressive form of BC.

Patients and methods

Between January 2011 and December 2020, all patients
with the diagnosis of MetBC presented to NCI-E were
retrospectively evaluated. The eligibility criteria were as
follows: adult females aged > 18 years with confirmed
pathological diagnosis of MetBC, any stage of the dis-
ease at presentation, and complete follow-up data in the
patient’s chart. After searching the database of the pathol-
ogy department, 143 cases were found to have the desired
diagnosis during the specified 10-year period; on retriev-
ing their archived medical files, 8 patients were excluded
due to early loss of follow-up or insufficient data; hence,
the retrospective descriptive and survival analyses were
carried out for the remaining 135 cases. The demo-
graphic and clinicopathological data included: age at
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diagnosis; menopausal status; family history; the histo-
logical subtype of MetBC according to the WHO classi-
fication of breast tumors [1]; tumor grade; TNM stage as
per the 8th edition of AJCC [25]; breast cancer molecular
subtype determined upon ER, PR, HER2, and Ki-67 [26];
date and type of surgery; therapy employed (chemother-
apy either adjuvant/neoadjuvant or palliative,anti-HER2,
hormonal treatment, radiation therapy, etc.); the patho-
logic response for patients who received NACT assessed
by the residual cancer burden tool (RCB) [27]; date and
site of recurrence; and date of last follow-up/death were
extracted from the archived patients’ files. The data col-
lection cut-off date was on June 30, 2022.

Statistical methodology

Data management and analyses were done using Statis-
tical Package for Social Sciences (SPSS) v.24. Data were
expressed as mean + standard deviation (SD), median
(range), or number (%) as appropriate. p < 0.05 indi-
cates statistical significance. All tests were two-sided.
Chi-square or Fisher’s tests were used to compare the
independent groups concerning the categorical data, as
appropriate. Kaplan-Meier method was employed to esti-
mate the disease-free survival (DFS) and overall survival
(OS). Prognostic variables were related to survival using
the log-rank test. Parameters with a significance level <
0.10 on univariate level were selected to enter the step-
wise Cox regression model. The latter was used to esti-
mate the hazard ratio (HR) and 95% confidence interval
(95% CI). DFS was calculated as the time from the date
of curative surgery until the date of recurrence (local or
distant), death, or last follow-up, and OS was measured
from the date of diagnosis to the date of death or last
follow-up.

Results

Clinicopathologic features

A total of 135 female patients with a median age of 52
years (range: 22—-88), the majority (59.3%) were postmen-
opausal at initial diagnosis, pT2 was prevalent in 45.9% of
patients, and pathologically positive axillary lymph nodes
(pN+) were depicted in only 51 patients (37.7%) with
capsular invasion encountered in two-thirds of them.
Almost half of the cases (49%) presented with TNM
stage II, whereas initially metastatic disease (stage IV)
was encountered in just 11 patients (8.1%), with the lung
being the most common site of original spread found in
91% of those patients. The median Ki-67 proliferation
index was 45% (range: 10-88); grade III and lympho-
vascular invasion were found in 83.7 and 43.7%, respec-
tively. The most popular molecular subtype was the TN
depicted in two-thirds (66%) of the group, whereas HER2
was overexpressed in a minor fraction (16.3%) (Table 1).
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Table 1 Clinicopathologic features of 135 metaplastic breast
cancer patients

Characteristic n (%)
Age at diagnosis (y)
Median (range); mean = SD 52 (22-88);
5227 +
13.91
Menopausal status
Premenopausal 55(40.7)
Postmenopausal 80 (59.3)
Laterality
Right breast 64 (47 .4)
Left breast 71 (52.6)
pT size* (cm); median (range) 4(1-17)
<4cm 65 (48.1)
>4.cm 60 (44.5)
Unknown 10 (74)
pT stage
T1 8(5.9)
T2 62 (45.9)
T3 24(17.8)
T4 31(23.0)
Unknown 10 (74)
pN stage
NO 68 (50.4)
N1 29 (21.5)
N2 18 (13.3)
N3 4(3.0)
Unknown 16 (11.8)
pN+; median(range) (n = 51) 3(1-18)
Capsular invasion in pN+ patients (n = 51)
Present 34 (66.7)
Absent 17 (33.3)
LVI
Present 59 (43.7)
Absent 74 (54.8)
Unknown 2(1.5)
Tumor grade
I 22(16.3)
Il 113 (83.7)
Initial TNM stage
Stage | 5(3.7)
Stagelll 66 (49.0)
Stage lll 47 (34.8)
Stage IV 11(8.1)
Unknown 6 (4.4)
Ki-67%, median(range) 45 (10-88)
<45% 76 (56.3)
> 45% 53(39.3)
Unknown 6(4.4)
ER status
Negative 112 (83.0)
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Table 1 (continued)

Characteristic n (%)

Positive 23 (17.0)
PR status

Negative 107 (79.3)

Positive 28 (20.7)
HER-2 status

Negative 113 (83.7)

Positive 22 (16.3)
Molecular subtype

LA 1(0.7)

LB 31(23.0)

HER2 enriched 14 (10.3)

TN 89 (66.0)
Histologic subtype of MetBC

Squamous cell carcinoma 101 (74.8)

Carcinoma with chondroid and/or osseous differentia- 18(13.3)
tion

Spindle cell carcinoma 10(7.4)

Low-grade adenosguamous carcinoma 6 (4.5)
Recurrence after curative surgery (n =119)

Yes 41 (34.5)

No 78 (65.5)
Recurrence sites (n = 41)

Lung =+ visceral/bone/brain metastases 24 (58.5)

Locoregional recurrence only 11 (26.8)

Contralateral breast 4(9.8)

Bone only 2 (4.9

2 Largest tumor diameter, cm centimeter, ER estrogen receptor, HER2 human
epidermal growth factor-2, LA luminal A, LB luminal B, LVI lymphovascular
invasion, MetBC metaplastic breast cancer, n number, pT pathologic tumor
stage, pN pathologic nodal stage, SD standard deviation, TN triple negative, TNM
tumor-node metastasis, y year

Squamous cell carcinoma was the major histological sub-
type presented in almost three-quarters of the patients
(74.8%), followed by carcinoma with osseous and/or
chondroid differentiation, spindle cell carcinoma, and
low-grade adenosquamous carcinoma encountered in
13.3, 7.4, and 4.5%, respectively (Fig. 1).

Treatment modalities employed

Curative surgery was employed in the majority of the
cohort (119 patients; 88.1%), with modified radical
mastectomy (MRM) as the commonest in 59.2%, fol-
lowed by breast conservation surgery (BCS) in 28.9% of
the patients. Palliative mastectomy was carried out in 6
(4.4%) patients due to tumor fungation/bleeding. The
vast majority of patients who underwent curative sur-
gery were candidates for adjuvant chemotherapy (80
cases; 59.25%), being locally advanced at presentation
before receiving NACT, or patients with pathologically
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positive nodes and/or with pathological tumor size >
5 cm. The combinations of anthracyclines and taxanes
regimens were the rampant protocols given to 40 (50%)
patients. Anthracyclines only were employed in 20 cases
(25%), taxanes only in 14 patients (17.5%), and adjuvant
capecitabine was given to only five TN patients (6.3%)
with residual disease after NACT. Adjuvant trastuzumab
was delivered to 14 patients (10.4%) with HER2 amplifi-
cation, whereas adjuvant hormonal therapy was delivered
to 30 (22.2%) luminal cases, and postoperative radia-
tion therapy was given to 79% of the cohort. Concerning
the neoadjuvant treatment, forty-one patients (30.4%)
received NACT, with approximately two-thirds of them
got anthracyclines and taxanes combination protocols;
meanwhile, platinum-containing regimens were given to
only 4 (9.7%) cases. Pathologic complete response (pCR)
after NACT was achieved in only 3 (7.3%) cases (RCB-0),
whereas moderate and significant residual tumor burden
(RCB-II & III) were encountered in 83% (Table 2). All the
three patients who accomplished pCR had squamous cell
carcinoma histology, two of them had TN subtype, and
the third had LB with HER2 overexpression (Table 3).

Comparison between the TN and non-TN cases

Comparing the group of TN patients which represented
the majority of the cohort (66%) to those with other
molecular subtypes (non-TN; 34%), no statistically sig-
nificant p-values were observed regarding any of the dif-
ferent clinicopathologic categories, treatment modalities,
response to NACT, or the incidence of recurrence.

Survival analyses

At the end of the follow-up period (median 40 months;
range: 2.6—130.8), disease recurrence after curative sur-
gery was found in 41 out of 119 patients (34.5%); the most
common site for relapse was the lung either alone or
with other visceral metastases encountered in more than
half of the recurrent patients (58.5%), followed by loco-
regional recurrence developed in 26.8%; and recurrence
in the contralateral breast and bone only was found in
9.8 and 4.9%, respectively (Table 1). The median DFS and
OS were 85.4 and 120.3 months, respectively. The cumu-
lative 5-year DFS and OS were 56.4 and 57.6%, respec-
tively, and the cumulativel0-year DFS and OS were 22.4
and 53.1%, respectively. On univariate analysis, age > 52
years, maximum tumor diameter > 4 cm, pT stages 3 and
4, pN+, the presence of LVI, Ki-67 > 45%, TN molecu-
lar subtype, spindle cell carcinoma histology, receipt of
NACT, not receiving ACT, and adjuvant chemotherapy
protocols other than anthracycline only were signifi-
cantly correlated with worse DFS and OS (Figs. 2 and 3).
TNM stage III was related to worse DFS, whereas stage
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Fig. 1 a Metaplastic breast squamous cell carcinoma shows nests of malignant squamous cells with keratin pearls formation (hematoxylin and
eosin, original magnification x 400). b Metaplastic breast carcinoma shows groups of malignant cells with chondroid and myxoid background
(chondroid differentiation) (hematoxylin and eosin, original magnification x 200). ¢ Metaplastic breast carcinoma shows sheets of malignant cells
with areas of osteoid-like material (osseous differentiation) (hematoxylin and eosin, original magnification x 200). d Metaplastic breast spindle cell
carcinoma shows spindle cell morphology of the tumor cells (hematoxylin and eosin, original magnification x400). e Metaplastic breast carcinoma
shows positive reaction to cytokeratin in the epitheloid and the spindle cells (cytokeratin immunostaining, original magnification x400)

IV had the significantly worse OS; there was no statisti-
cally significant difference with respect to DFS between
patients who underwent MRM vs. BCS. However, the lat-
ter showed significantly superior OS compared to MRM
or palliative mastectomy (Tables 4 and 5). As regards the
multivariate analysis (MVA), advanced pT stage (3 & 4),
high Ki-67 > 45%, and TN molecular subtype were inde-
pendent prognostic variables for worse both DES and OS.

Age > 52 years and the presence of LVI were independent
prognostic factors for worse DFS, whereas pN+ was an
independent prognostic feature for worse OS (Table 6).

Discussion

The numeral of the metaplastic patients in the cur-
rent series is 135 throughout a 10-year period which is
higher than the numbers conveyed by other authors
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Table 2 Treatment employed in 135 metaplastic breast cancer

patients
Treatment modality n (%)
Surgery type

MRM 80(59.3)

BCS 39(289)

Palliative mastectomy 6 (4.4)

No surgery 10 (74)
NACT

Yes 41 (30.4)

No 94 (69.8)
INACT type (n = 41)

Comb. anthracycline & taxanes 27 (65.0)

Anthracycline only 11(26.8)

Platinum-containing regimen 49.7)

Others 1(24)
Pathologic Response to NACT(n = 41)

RCB-0 3(7.3)

RCB-I 3(73)

RCB-II 14 (34.1)

RCB-III 20 (48.9)

Unknown 124)
ACT

Yes 80 (59.3)

No 55 (40.7)
ACT type (n = 80)

Comb. anthracycline and taxanes 40 (50.0)

Anthracycline only 20 (25.0)

Taxanes only 14 (17.5)

Capecitabine 5(6.25)

Others 1(1.25)
Adjuvant trastuzumab for HER2+ cases (n = 19)

Yes 14 (73.7)

No 5(26.3)
Adjuvant hormonal for luminal cases (n = 32)

Yes 30(93.7)

No 2(6.3)
Adjuvant hormonal type (n = 30)

Tam 19(63.3)

Al 9(30)
Tam followed by Al 2(6.7)
Adjuvant radiation therapy (n = 119)

Yes 94(79)

No 25(21)

2Two patients received combination of anthracyclines, taxanes, and platinum,
ACT adjuvant chemotherapy, Al aromatase inhibitor, BCS breast-conserving
surgery, Comb. combination, MRM modified radical mastectomy, n number,
NACT neoadjuvant chemotherapy, RCB residual cancer burden, Tam tamoxifen

in the literature during a longer period, e.g., Jung et al.
[9] described 35 cases during eight years; Chen et al.
[13] and Aydiner et al. [14] reported 46 and 54 patients,
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respectively, through an era of 22 years; Cimino-Mathews
et al. [28] described 45 cases over 14 years; and El Zein
et al. [29] reported an analysis of 46 patients through-
out 22-year period. The sample size in the current series
is nearly similar to Tadros et al. [30] who described 132
cases but through a longer period of 23 years and faintly
lower than Corso et al. [16] who reported 153 patients in
an era of 22 years.

The median age in the present study was 52 years,
near to what was previously reported [13, 16, 29, 31]
and almost a decade younger than the authors stated
[32, 33]. This inconsistency is almost due to differences
in sample size and patient characteristics. Most patients
were postmenopausal at diagnosis, which concurs with
preceding results [16, 30, 32—-34]. MRM was the most
commonly employed curative surgery that corresponds
with other reports [13-15, 29, 31, 33], a finding that
could be explained by that as MetBC is one of the most
aggressive pathologies with well-known resistance to
neoadjuvant standard chemotherapy regimens with
consequent low clinical downstaging rates; most sur-
geons opt to perform a radical surgery rather than to go
for breast conservation. Despite less than a third of our
cohort (28.9%) underwent BCS, the latter showed sig-
nificantly superior OS on univariate analysis (p < 0.001),
and as 92.3% of those patients received postoperative
radiation therapy, we do assume similarity to the results
of Zhang et al. [35] and Xia L-Y et al. [36] who described
that MetBC patients subjected to BCS, and radiation
therapy showed significantly better OS than those who
underwent a mastectomy.

MetBC has low predilection for axillary nodal spread;
this feature was depicted in our series as the major sec-
tion (57.1%) of patients who underwent curative surgery
had pNO. Pathological T2 and TNM stage 2 were preva-
lent in around half of the cases, 52 and 49%, respectively,
typically matching other previous reports [9, 14, 15, 29,
32-34]. Initially, metastatic disease was diagnosed in
8.1% of our cohort, almost similar to Jung et al. [9] who
reported 8.6%, and more or less double of what was
stated by Cimino-Mathews et al. [28] and Takla et al. [33]
who confirmed 4 and 3%, respectively. The lung was the
commonest locality of spread either initially or on the
subsequent development of recurrence, in agreement
with the findings in [33].

Classically consistent with earlier reports demon-
strating that MetBC is mostly TNBC [9, 13, 15, 16,
28, 30-33], two-thirds of our cohort (66%) had TN
molecular subtype, when we compared the latter to the
non-TN cases (34%); we could not elicit any statisti-
cally significant difference regarding the multiple clin-
icopathologic entities, treatment given, pathological
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Table 3 Characteristics of 3 cases achieved pCR after neoadjuvant chemotherapy

Case no. Age (y) Metaplastic Grade Molecular subtype NACT regimen PORT DFS (ms) 0S (ms)
subtype

1 55 SCC Il LB-HER2+ TCH x 6 Yes 12.63 2572

2 56 SCC Il N AC X 4-Tw X 12 Yes 178 253

3 35 SCC Il ™ FAC x 4-Tax/Carb x 4 Yes 46.88 56.09

AC adriamycin and cyclophosphamide, FAC fluorouracil, adriamycin, and cyclophosphamide, LB-HER2+ luminal B with HER2 overexpression, ms months, NACT
neoadjuvant chemotherapy, PORT postoperative radiation therapy, SCC squamous cell carcinoma, Tax/Carb taxol and carboplatin, TCH docetaxel, carboplatin, and

trastuzumab, TN triple negative, Tw taxol weekly, y year

response to NACT, or the event of recurrence between
the two groups. Nevertheless, harboring a TN subtype
was an independent worse prognostic element for both
DFS and OS on MVA. Other studies explored the dif-
ferences in survival between MetBC and non-metaplas-
tic TNBC; the former had significantly inferior OS than
the latter [9, 14, 29, 31, 34, 37]. These findings could be
attributed to that the metaplastic pathology per se is a
landmark for violence and aggression even when com-
pared to the worst molecular subtype of the conven-
tional IDC (TN).

Two other pathologic features could contribute to
the harshness of this tumor: the high both histologic
grade and proliferation index; GIII tumors were domi-
nant in 83.7% in the current work, which coincides
with the findings in [9, 14, 16, 28-30, 32] and an ele-
vated median Ki-67 index in our patients of 45% (range:
10-88), in the work of Aydiner et al. [14]; a remarkably
higher median of 70% was reported; moreover, in the
results of Corso et al. [16] and Song et al. [31], 93.5
and 90% of their cohorts had levels > 20 and > 14%,
respectively.

Squamous cell carcinoma was the main metaplastic
histological subtype encountered in almost three-quar-
ters of the current series (74.8%), analogous to previous
results reported [9, 16, 32, 33]. Meanwhile, the mixed
histology variant was dominant in Chen et al. [13] and
Cimino-Mathews et al. [28]. Furthermore, the spindle
cell variety was prevalent in [15, 38]. The latter histol-
ogy was depicted in only 7.4% of our cases; nonetheless,
it demonstrated significantly worst DFS and OS com-
pared to other metaplastic varieties on univariate anal-
ysis, nearly similar to the conclusions stated by Song
et al. [31] and Rakha et al. [38], the latter author docu-
mented that the matrix-producing subtype was related
to the best survival. On the other side, the results of
Tadros et al. [30] showed that squamous carcinoma and
heterologous mesenchymal entities were linked with
the poorest and best 5-year OS, respectively. The mixed
metaplastic kind was correlated with worse DFS and

OS in MVA in the work of Takla et al. [33]; however,
the metaplastic subtype showed no significant impact
on survival in the work of Corso et al. [16]. Accordingly,
no definite solid conclusion regarding the best and
worst metaplastic subtype so far could be postulated.
However, factors other than the latter mostly motivate
each tumor’s behavior, e.g., molecular and genetic aber-
rations, patient, and tumor characteristics.

Forty-one (30.3%) of our patients received NACT.
Other authors also confirmed that minor fractions of
their cohorts who received preoperative chemotherapy
compared to adjuvant chemotherapy [13-16, 28-30,
32, 33], and combination regimens of anthracycline
and taxanes were the most common type employed in
almost two-thirds of those patients similar to [28, 39];
the majority (83%) of them had moderate and signifi-
cant residual tumor burden (RCB-II & III) after NACT
with only 3 cases (7.3%) who achieved pCR (RCB-
0). Our findings of inadequate response to NACT are
entirely matching other former studies and further sup-
port the concept of resistance of this tumor to conven-
tional chemotherapy, as the pCR rate was 0% [14-16],
6% [39], 9.8% [37], 10% [12, 30], 17% [28], and 39%
[32]. Interestingly, our univariate analysis showed that
patients who received NACT had worse DFS and OS
than those who did not (p = 0.01 & 0.02, respectively);
nearly identical to what was described by Aydiner
et al. [14], we could refer this result to that majority of
patients subjected to NACT had a more advanced local
disease and the response to chemotherapy was abso-
lutely poor in the main bulk of those patients (83%).
The study of Haque et al. [37] emphasized the signifi-
cance of achieving pCR in this unique tumor, as MetBC
patients who attained pCR had meaningfully greater
5-year OS than those with residual disease after NACT
(p < 0.001), and fascinatingly, there was an identical
survival outcome of the former cohort when compared
to IDC patients with pCR (p = 0.99), the latter finding
persisted even after splitting IDC patients to diverse
molecular subtypes (TN, HER2-enriched and luminal
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Table 4 Univariate analysis for disease-free survival

Total no. No. of events Cumulative survival estimateat5  p-value
years (%)

Whole group 119 50 0.564 -

Age (years)
<52 61 22 0.679 0.036
>52 58 28 0435

Curative surgery type
MRM 80 33 0.562 0577
BCS 39 17 0.580

Maximum tumor diameter (cm)
<4 65 24 0.630 0.037
>4 54 26 0.502

pT stage
Stages 1 &2 70 23 0.678 <0.001
Stages 3 &4 49 27 0407

pN status
Negative 68 24 0.634 0.023
Positive 51 26 0460

Capsular invasion (n = 51)
Absent 17 6 0.589 0.220
Present 34 20 0410

LVI(n=117)
Absent 73 26 0.605 0.012
Present 44 23 0.520

Grade
I 20 8 0610 0.627
Il 99 42 0.558

Initial TNM stage
Stages | &l 71 24 0.659 0.001
Stage lll 47 26 0414

Pathological subtype
Spindle cell carcinoma 8 5 0.286 0.032
Others m 45 0.582

Pathological subtype
Squamous cell carcinoma 89 36 0.561 0.853
Others 30 14 0.584

Ki-67 %
<45 58 16 0.736 <0.001
> 45 55 34 0.359

Molecular subtype
N 77 37 0.501 0.016
Non-TN 42 13 0.675

NACT receipt
Not received 78 31 0.632 0.015
Received 41 19 0.395

NACT type (n = 41)
Anthracycline/taxanes 27 10 0474 0.119
Others 14 9 0.256

Response to NACT (n = 40)
RCBO &I 6 2 NA 0.079

RCBII &I 34 3 0.725
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Total no. No. of events Cumulative survival estimateat5  p-value
years (%)

ACT receipt
Not received 39 25 0.307 <0.001
Received 80 25 0.693

ACT type (n = 80)
Anthracycline only 20 7 0.820 0.007
Anthracycline & taxanes 40 10 0.734
Others 20 9 NA

Start of ACT (days)
<30 41 10 0.766 0.186
>30 39 15 0.603

PORT
No 25 13 0.563 0.642
Yes 94 37 0.564

LVI'lymphovascular invasion, N number, pT pathologic tumor stage, pN pathologic nodal stage, TN triple negative, TNM tumor-node metastasis, ACT adjuvant
chemotherapy, BCS breast-conserving surgery, MRM modified radical mastectomy, NACT neoadjuvant chemotherapy, RCB residual cancer burden, PORT postoperative

radiotherapy

with p-values: 0.91, 0.57 and 0.99, respectively). Adju-
vant chemotherapy was employed in 59.3% of our
series; the combinations of anthracyclines and taxanes
were the most popular, similar to [14, 15, 28, 31]. Adju-
vant chemotherapy was associated with significantly
longer DFS and OS in univariate analysis (p < 0.001
& 0.019, respectively), approximately compatible with
other results [28, 38, 40].

The 5-year DFS in the present study was 56.4% higher
than what others described [9, 29, 31] and slightly lower
than [15, 28, 33], whereas the 5-year OS in the current
series was 57.6% near what was reported by [31, 33, 34]
and lower than in [9, 14, 15, 28, 29, 32, 39], these dis-
crepancies in survival figures are mostly due to differ-
ences in sample size, patients’ characteristics (most of
the studies exclude initially metastatic patients) and
follow-up durations. Our MVA results were comparable
to other previous reports as high pT stage ( > 3) was an
independent prognostic factor for worse both DFS and
OS, exactly concurring with previous results [16, 30, 31,
33], high Ki-67 was also an independent characteristic
for poorer DFS and OS typically matching the results
of [31], pN+ was an independent prognostic parameter
for inferior OS in agreement with the reports of [30, 31,
39], and LVI was an independent prognostic feature for
worse DFS as described by [30, 38], where it was corre-
lated with poor OS in [39]. Age > 52 years in our study
was independent factor for worse DFS; in the work of
Corso et al. [16], the postmenopausal category was cor-
related with worse OS.

Therefore, a radical change in the treatment land-
scape to achieve higher rates of pCR is mandatory
by implementing the new molecular targets; in this
respect, Basho et al. testified 8 and 12% complete and
partial response rates, respectively, in their phase I
trial evaluating the combination of the inhibitors of
both mTOR and VEGF pathways (everolimus and
bevacizumab, respectively), in addition to liposomal
doxorubicin in 52 advanced MetBC patients [41]. Also,
the safety and efficacy of the combination of immuno-
therapy by the anti-PD1 (pembrolizumab) and chemo-
therapy (nab-paclitaxel) in metastatic HER2-negative
patients — that would include metaplastic cases —
are currently evaluated in a phase II trial [42]; in this
regard, Adams S. [43] described a marvellous response
to this chemo-immunotherapy practice in a patient
with TN spindle cell MetBC with aggressive local
recurrence and lung deposits with high PD-L1 expres-
sion. The results of the prospective multicenter phase
II trial that evaluated nivolumab (anti-PD1) and ipili-
mumab (anti-CTLA4) combination therapy in a small
cohort of 17 patients with advanced MetBC refractory
to conventional lines of chemotherapy were recently
released; the ORR was 18% with preserved response
for > 2 years; the median PFS and OS were 2 and 12
months, respectively; and the authors discovered that
metaplastic tumors with low expression of PD-L1, low
mutational burden, and lacking tumor-infiltrating lym-
phocytes had the best response [44].
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Table 5 Univariate analysis for overall survival

Total no. No. of events Cumulative survival estimateat5  p-value
years (%)

Whole cohort 135 49 0.576 -

Age (years)
<52 66 18 0.669 0.011
>52 69 31 0478

Surgery type (n = 125)
MRM 80 27 0.575 <0.001
BCS 39 9 0.734
Palliative mastectomy 6 5 NA

Maximum tumor diameter (cm) (n = 125)
<4 65 14 0.740 <0.001
>4 60 27 0.445

pT stage (n = 125)
Stages 1 &2 70 14 0.741 <0.001
Stages 3 &4 55 27 0436

pN status (n=119)
Negative 68 13 0.735 0.001
Positive 51 24 0485

Capsular invasion (n = 51)
Absent 17 6 0676 0.186
Present 34 18 0403

LVI (n=133)
Absent 74 17 0.700 <0.001
Present 59 31 0413

Grade
I 22 6 0.693 0.279
1l 113 43 0.549

Initial TNM stage (n = 129)
Stages | &l 71 0 0.718 <0.001
Stage Ill 47 21 0.508
Stage IV 1 8 0.182

Pathological subtype
Spindle cell carcinoma 10 6 0.281 0.036
Others 125 43 0.600

Pathological subtype
Squamous cell carcinoma 101 38 0.541
Others 34 1 0.666 0.263

Ki-67% (n = 129)
<45 64 14 0.730 <0.001
> 45 65 35 0423

Molecular subtype
N 89 37 0517 0.029
Non-TN 46 12 0.697

NACT receipt
Not received 81 21 0.601 0.027
Received 41 18 0.513

NACT type (N =41)
Anthracycline & taxanes 27 9 0.577 0.268

Others 14 9 0408




Ismail et al. Journal of the Egyptian National Cancer Institute

Table 5 (continued)

(2023) 35:16

Page 13 of 15

Total no. No. of events Cumulative survival estimateat5  p-value
years (%)

Response to NACT (n = 40)
RCB-0 & 6 1 0.750 0.286
RCB-11 &1l 34 16 0487

ACT receipt
Not received 40 17 0.480 0.019
Received 80 20 0.699

ACT type (n = 80)
Anthracycline 20 2 0.868 0.011
Anthracycline & taxanes 40 9 0.686
Others 20 9 0.533

ACT start (days) (n = 80)
< 30days 41 9 0.739 0.716
> 30 days 39 10 0.670

PORT (n=119)
No 25 10 0.578 0.253
Yes 94 26 0.648

ACT adjuvant chemotherapy, BCS breast-conserving surgery, LV/ lymphovascular invasion, N number, pT pathologic tumor stage, pN pathologic nodal stage, TN
triple negative, TNM tumor-node metastasis, MRM modified radical mastectomy, NACT neoadjuvant chemotherapy, RCB residual cancer burden, PORT postoperative

radiotherapy

Table 6 Multivariate analysis using Cox regression hazard model for DFS and OS

Beta coefficient  Standard error  p-value  Hazardratio  95.0% Cl for hazard ratio
Lower boundary  Upper boundary

Disease-free survival

Age (years) (> 52 vs < 52) 0.733 0.309 0.018 2.081 1137 3.810

pl stage 3&4vs1&2) 0677 0317 0.032 1.968 1.058 3.660

Ki-67% (= 45 vs < 45) 1.127 0.321 <0.001 3.085 1.645 5.788

Molecular subtype (TN vs non-TN) ~ 1.165 0.350 0.001 3.205 1615 6.362

LVI (present vs absent) 0.814 0311 0.009 2257 1.228 4.150
Overall survival

pl stage 3 &4 vs 1&2) 0.735 0.300 0.014 2.086 1.159 3.755

Ki-67% (= 45 vs < 45) 1.038 0313 0.001 2.825 1.529 5219

Molecular subtype (TN vs non-TN) ~ 0.963 0.332 0.004 2619 1.366 5022

Nodal status (positive vs negative) 0.637 0.300 0.033 1.891 1.051 3403

LVI lymphovascular invasion, pT pathological tumor stage, TN triple negative

Conclusions

Our findings are more or less consistent with previ-
ous reports in the literature, further solidifying the
evidence that MetBC is extremely resistant to typical
chemotherapy protocols with consequent poor therapy
response and eventual bleak prognosis. In our cohort,
squamous cell carcinoma was the dominant metaplas-
tic subtype; nevertheless, spindle cell carcinoma vari-
ant showed the worst survival parameters in univariate
analysis. Although MRM was the frequently employed

surgery, patients who underwent breast conservation
surgery showed superior overall survival. We do antici-
pate a rapid radical shift in the treatment standards
based on the new immunotherapy drugs (e.g., pem-
brolizumab, nivolumab, and ipilimumab) and other
molecularly targeted therapy that showed promising
results in phase I and II trials. We also do acknowl-
edge the drawbacks of retrospective studies, but as
MetBC is one of the rarest pathologies, retrospectivity
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is the salvage way to study its behavior and prognostic
parameters.
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