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Abstract

Introduction: The evaluation of programmed death protein-ligand 1 (PD-L1) in triple-negative
breast cancer (TNBC) has become routine for accurate decisions regarding immune checkpoint
therapy. The aim of our paper was to analyze whether the PD-L1 evaluated in biopsy specimens
accurately reflects its expression in the whole tumor and paired metastases in TNBC.
Methods: Immunohistochemistry was applied on 66 biopsy and resection specimens from TNBC
cases and matched metastasis to determine PD-L1 status. PD-L1 was evaluated using 4 scoring
methods immune cell (IC) and tumor cell (TC) with a 1% as the cutoff value, and combined
positive scores (CPSs) with a 1% and 10% as the cutoff value.
Results: A total of 66 TNBC patients show a statistically significant PDL1 IC positive expression
with unfavorable prognostic factors. PD-L1 was positive in IC more than TC in biopsy specimen
and in surgical specimen. The overall concordance between biopsies and surgical specimens at IC
score was 55.2%, at CPS 1% it was 65.2%, and at CPS 10 it was 68.2%. The pooled discordance rate
varied according to the cells that expressed PD-L1: A total of 37.9% of cases had discordant
primary/metastatic PD-L1 status when it was assessed on immune cells, 31.8% when it was
assessed on tumor cells, and 28.8% when it was assessed by CPS > 10%
Conclusions: Misclassifying TNBC patients as PD-L1-negative at biopsy can lead to disqualifica-
tion from anti-PD-L1 therapy. PD-L1 status conversion occurs frequently between primary tumor
and metastases, emphasizing the need for multiple biopsies, adequate tissue sampling,
additional tests, and standardization in immunotherapy selection.
© 2025 SESPM. Published by Elsevier España, S.L.U. All rights are reserved, including those for
text and data mining, AI training, and similar technologies.
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PALABRAS CLAVE
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Discrepancia del estado de PD1/PD-L1 entre el cáncer de mama triple negativo

primario y metastásico en biopsias de diagnóstico

Resumen

Introducción: La evaluación del ligando 1 de la proteína de muerte programada (PD-L1) en el
cáncer de mama triple negativo (TNBC) se ha convertido en una rutina para tomar decisiones
precisas con respecto a la terapia de puntos de control inmunológico. El objetivo de nuestro
estudio fue analizar si el PD-L1 evaluado en muestras de biopsia refleja con precisión su
expresión en todo el tumor y metástasis pareadas en TNBC.
Métodos: Se aplicó inmunohistoquímica en 66 muestras de biopsia y resección de casos de TNBC
y metástasis coincidentes para determinar el estado de PD-L1. PD-L1 se evaluó utilizando 4
métodos de puntuación células inmunes (IC) y células tumorales (TC) con un 1% como valor de
corte, y puntuaciones positivas combinadas (CPS) con un 1% y 10% como valor de corte.
Resultados: En 66 TNBC se observó una expresión positiva de PDL1 IC estadísticamente
significativa con factores pronósticos desfavorables. PD-L1 fue positivo en IC más que en TC en la
muestra de biopsia y en la muestra quirúrgica. La concordancia general entre biopsias y muestras
quirúrgicas en la puntuación IC fue del 55,2%, en la CPS 1% fue del 65,2% y en la CPS 10 fue del
68,2%. La tasa de discordancia agrupada varió según las células que expresaban PD-L1 el 37,9%
de los pacientes presentó discordancia en el estado de PD-L1 primario/metastásico cuando se
evaluó en células inmunitarias, el 31,8% cuando se evaluó en células tumorales y el 28,8% cuando
se evaluó mediante CPS > 10%.
Conclusiones: Clasificar erróneamente a los pacientes con TNBC como PD-L1 negativo en la
biopsia puede llevar a la descalificación del tratamiento anti-PD-L1. La conversión del estado de
PD-L1 ocurre con frecuencia entre el tumor primario y las metástasis, lo que enfatiza la
necesidad de biopsias múltiples, muestreo de tejido adecuado, pruebas adicionales y
estandarización en la selección de inmunoterapia.
© 2025 SESPM. Publicado por Elsevier España, S.L.U. Se reservan todos los derechos, incluidos los
de minería de texto y datos, entrenamiento de IA y tecnologías similares.

Introduction

Triple-negative breast cancer is a very aggressive subtype of BC
that makes up 15–20% of all breast carcinoma. It is linked to a
particularly aggressive courseof diseaseanda high death rate.1

Recently, therapy possibilities for TNBC with immune
checkpoint inhibitors, particularly inhibitors of PD-1/PD-Ll
axis, have attracted great interest.2 PD-L1 expressed in
malignant cells interacts with T cells, inhibiting the host's
anti-tumor immune response.3

PD-L1 inhibition for TNBC is presently being investigated in
both the adjuvant and neoadjuvant settings. In the neoadju-
vant instance, treatment decisions will be made based on PD-
L1 expression in small needle biopsies as opposed to whole
sections of tumor tissue. Furthermore, PD-L1 expression in
TNBC is known to be varied and differently expressed across
time and location.4,5 The phenomenon of receptor conversion
as breast cancer progresses from early to metastatic is widely
documented. This observation emphasizes the importance of
getting metastatic biopsies, which lead to changes in
treatment in around 15–20% of patients.6,7 There is currently
insufficient understanding about how these various sample
procedures affect the assessment of PD-L1 expression and
how this influences treatment recommendations. This creates
a unique set of diagnostic issues because PD-L1 expressions in
this context must be determined preoperatively rather than
on resection material.

Also, there is a difference in the evaluation of PD 1/PD L1
across primary TNBC tumors and paired metastases, as well
as the positivity threshold for assessment. We will investi-
gate whether PD-1/PD-L1 expression measured by core
biopsy correctly represents its expression in TNBC when
compared to postresection tissues and associated
metastases.

Patients and methods

Between January 2020 and December 2023, 66 cases of
selected female patients with triple-negative invasive
breast carcinomas archive paraffin blocks were gathered at
Zagazig University, Pathology Department.

The specimens were collected via large needle core
biopsy before any systemic treatment (from breast tissue)
and modified radical mastectomy after treatment with
neoadjuvant chemotherapy (n = 66). The study also included
lymph nodes with metastases from specific cases of TNBC.
Even though some patients had access to several lymph
nodes, each patient only had one representative node
examined based on (certain criteria, such as the biggest
tumor load and metastatic deposit).

The clinicopathological data were gathered from pathol-
ogy reports that were accompanied by tissue specimens, as
well as reports for metastatic BC that had matched primary
breast cancer specimens.
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Histopathology and immunohistochemistry

procedure

Each case involved cutting 3–5 μm sections from formalin-
fixed, paraffin-embedded tissue blocks. To confirm the
diagnosis, sections were stained using hematoxylin and eosin
(H&E) and examined using light microscopy. The Dako
EnVision™ kit (Dako, Copenhagen, Denmark) was used for the
immunohistochemistry assay. It is a polymer detection system.
Pretreatment was carried out using the approved three-in-one
specimen preparation method. Formalin-fixed paraffin-
embedded tissue sections were deparaffinized, rehydrated,
and subjected to heat-induced epitope retrieval in a preheated
working solution of EnVision Target Retrieval Solution, Low pH
(code K8005, Agilent) in the PT Link Pretreatment module at
97 °C for 20 minute, then allowed to cool to 65 °C. The
sections were rinsed for 5 minutes with EnVision TM Wash
Buffer (DM 831, code K 8007, Agilent) in the PT Link Rinse
Station (Agilent). Endogenous peroxidase activity was elimi-
nated with EnVision Peroxidase-Blocking Reagent Ready to Use
(SM801, Agilent) for 5 minutes at room temperature.

Then auto stainer was used as follows: Primary antibody
PD-L1 (PD-L1Rb, isotope IgG, Clone CAL10 1:100 dilution,
Biocare medical) The reaction was visualized by incubating
the sections with diaminobenzidine (DAB) for 15 minute
after that Mayer's hematoxylin was used. Positive control
(tonsil) and negative controls were used.

Interpretation of immunostaining

PD-L1 immunoreactivity was evaluated by two pathologists
using a binocular microscope (MC30, Micros, Austria) with a
camera (MU1000A, Amscope, USA).

PD-L1 positivity was determined as an immune cell
score < 1%, tumor cell <1% components, and combined
positive score:

• Tumor cells: partial or complete staining of membrane
was included.

• Immune cells: Membrane and cytoplasmic staining of
lymphocytes and macrophages were included.

The area containing necrosis or foreign material was
excluded from the tumor. Only tissues with at least 50 live
tumor cells and accompanying stroma were judged suitable for
inclusion in this investigation. The final IC score was calculated
based only on the biopsy cores harboring invasive tumor cells.

CPS was detrmined as the combined number of PD-L1
stained TCs, tumor-infiltrating lymphocyte cells and macro-
phages (intratumorally and in the surrounding stroma)
divided by the total number of TCs, multiplied by 100. We
evaluated CPS at a threshold of 1 and 10 according to PD-L1
evaluation.

Statistics

All data were collected, tabulated, and statistically ana-
lyzed using SPSS version 23 (Statistical Package for Social
Science, Chicago, Illinois, USA). We determined the fre-
quency and percentage, which were presented as qualitative

variables. When applicable, use the Chi-squared or Fisher's
exact test. Spearman's correlation coefficient was used to
determine the relationship between the variables.
P-values < 0.05 were considered statistically significant.

Results

The clinicopathological and histopathological data

of the studied cases

The age of patients at the time of initial diagnosis ranged
from 25 to 72 years. Most of them are above 50 years old
(56%)., Most of the tumor size is more than 2 cm (68%), grade
3 (74%). There was a statistical link between PDL1 IC positive
expression and poor prognosis (large tumor size, high grade,
TILS, necrosis, and fibrosis) (Table 1).

Prevalence of PD-L1 expression in TNBC biopsies

and surgical specimens

PD-L1 was positive in immune cells more than tumor cells
respectively in biopsy specimens (48.5%, 30.5%) respectively
also in surgical specimens (65%, 39.4%) (Fig. 1). The overall
concordance between biopsies and surgical specimens at IC
was 65.2%, at CPS ≥1 was 65.2%, and at CPS ≥10 was 68.2%.
There is a significant association between TNBC biopsies and
surgical specimens (Table 2).

First, according to the IC ≥ 1 cut-off, 32 (48.5%) of the
TNBC biopsy specimens were PD-L1-positive, and 34 (51.5%)
were PD-L1-negative. Second, we assessed PD-L1 expres-
sions in tissue specimens that had been surgically removed
and matched the PD-L1 biopsies predominantly. During the
postoperative inspection, 17 (25.8%) resection specimens
that were first categorized as PD-L1-negative turned out to
be positive. Ten specimens had no PD-L1 expressions at all,
and seven of the PD-L1-negative specimens had PD-L1
expressions covering less than 1% of the tumor area. PD-L1-
positive TNBCs were detected in 17 (25.8%) more surgical
specimens than biopsy specimens, and the difference was
statistically significant (p = 0.0077) (Table 2).

Second, PD-L1 positivity as determined by the CPS ≥10
cut-offs, is predictive in advanced TNBC. Of the TNBC
biopsy specimens, 24 (36.4%) had PD-L1 positivity and 42
(63.6%) had PD-L1 negativity. Second, we assessed PD-L1
expressions in tissue specimens that had been surgically
removed and matched the PD-L1 biopsies predominantly.
Compared to biopsy specimens, we discovered 15 (22.7%)
more PD-L1-positive TNBCs in surgical specimens; this
difference was statistically significant (p = 0.0021)
(Table 2). The PD-L1 status was verified in resection
specimens for every instance in which the biopsy was
deemed positive for PD-L1 staining, and six instances of
false positives were discovered.

Prevalence of PD-L1 expression in primary TNBC

specimens and metastatic

PD-L1 was positive in immune cells more than tumor cells
respectively in metastatic biopsy (30.3%, 7.6%) respectively
also in surgical specimens (65%, 39.4%) (Fig. 2).
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We evaluated PD-L1 positivity in surgically resected
tissue specimens; 65% of cases were positive, while twenty
cases (30%) of paired metastatic specimens were PD-L1-
positive. The pooled discordance rate changed based on the
cells that expressed PD-L1: 37.9% of cases had discordant
primary/metastatic PD-L1 status when it was assessed on
immune cells, 31.8% when it was assessed on tumor cells,
and 28.8% when it was evaluated by CPS. As shown in
Table 3, the direction of change was more frequently from
PD-L1-positive primary tumor to PD-L1-negative metastasis
than vice versa, regardless of assessed cell type, the

direction being positive to negative versus negative to
positive, respectively.

Discussions

The results reported on PD-L1 positivity in TNBC, as well as
its predictive and prognostic value, are inconsistent. The
main causes are the diverse assays used (SP142, SP263, and
22C3 assays), the absence of a uniform scoring methodology,
the geographic heterogeneity of the tumor itself, and the

Table 1 clinicopathological and histopathological parameters of primary TNBC (N = 66).

Variables Number
(66)

Percentage
(100%)

PDL 1 IC P value

+ve -ve

Age ≤50 year 29 43.9% 14 15 0.0108
(S)>50 year 37 56.1% 29 8

Tumor size ≤2 cm 21 31.8% 7 14 0.0002
(S)<2 cm 45 68.2% 36 9

grades Grade 1 0 0% 0% 0% 0.0004
(S)Grade 2 17 25.8% 8 9

Grade 3 49 74.2% 35 14
Lymph nodes pNO 0 0% 0 0 0.0486

(S)pN1 35 53% 19 16
pN2 14 21.2% 11 3
pN3 17 25.8% 13 4

Distant metastasis Present 20 30.3% 13 7 1.0
(NS)Absent 46 69.7% 30 16

TILS Mild 36 54.5% 17 19 0.0005
(S)Moderate 22 33.3% 18 4

Severe 8 12.1% 8 0
Necrosis Present 40 66.6% 34 6 0.0001

(HS)Absent 26 39.4% 7 19
fibrosis Mild 29 43.9% 21 8 0.0001

(HS)Moderate 15 22.7% 15 0
Severe 22 33.3% 7 15

Tumor-infiltrating lymphocytes = TILs, χ2:Chi square test NS: non-significant (P > 0.05) Significant (P < 0.05). Highly significant <0.001
positive (+ve) negative (−ve).

Fig. 1 PD-L1 positivity between biopsies and surgical specimens for each assay and scoring method.
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reproducibility of IHC-based detection of PD-L1 positive.8,9

Because different PD-L1 scoring systems are used in the
literature, we decided to utilize different cut-off values for
PD-L1 expressions and examined whether the PD-L1 expres-
sion evaluated by core biopsy accurately reflects its
expression in TNBC compared to postresection specimens
and metastatic TNBC.

In our investigation, PD-L1 was more commonly found in
immune cells than tumor cells in both specimens. These
findings were consistent with previous studies demonstrat-
ing the preferential staining of PD-L1 on IC in malignancies
from different tissues.10 In TNBC, PD-L1-IC expression by PD-
L1 was reported from 28 to 56% while a range of 5–37% was
reported for its TC expression.11–14

In our research work, we identified a statistically
significant PDL1 IC positive expression with negative prog-
nostic variables, which is also consistent with a recent
study.12,15 However, PD-L1 expression is considered a
clinically important predictive indicator,16 Our study

observed no correlation between PDL1 IC positivity and
distant metastasis, which is consistent with previous
findings.17

Only a few researches have investigated the role of PD-L1
heterogeneity in tumor misdiagnosis. Noske et al. investi-
gated PD-L1 expression in TNBC and discovered the concor-
dance rates between biopsies and resection specimens were
78% for SP263 (which is more reliable and consistent across
different samples), 72% for 22C3, and 54% for SP14218 . Our
comparison of PD-L1 expression in primary TNBC biopsies with
matching surgical specimens demonstrated a lower preva-
lence of PD-L1 positivity 32 (48.5%) in biopsies as compared to
surgical excisions 43 (65%), determined by the PDL 1(+)
IC ≥ 1% cut-off. Dobritoiu et al. tested PD-L1 status in TNBC.
They found a 30% positive rate in TNBC core biopsies and 52%
in corresponding resection tissues for IC ≥ 1%.19

Second, we assessed PD-L1 expressions in surgically
removed tissue specimens that matched predominantly PD-
L1 biopsies. We discovered 17 (25.8%) more PD-L1-positive
TNBCs in surgical than biopsy specimens, and the difference

Fig. 2 PD-L1 positivity between biopsies and surgical specimens for each assay and scoring method.

Table 2 Association of PD-L1 positivity between biopsies
and surgical specimens for each assay and scoring method
using χ

2 tests.

Biopsy cores Primary site χ
2 value P value

Positive Negative

PD-L1 IC <1%
Positive 26 6 7.091 0.0077
Negative 17 17

PD-L1 TPS < 1%
Positive 17 3 24.999 0.00001
Negative 9 37

PD-L1 cps <1%
Positive 26 6 7.091 0.0077
Negative 17 17

PD-L1 cps <10%
Positive 18 6 9.428 0.0021
Negative 15 27

CPS, Combined Positive Score; IC, immune cell; TPS, Tumor
Proportion Score, χ2: Chi square test NS: non-significant
(P > 0.05) Significant (P < 0.05). Highly significant <0.001.

Table 3 Comparison of PD-L1 positivity in primary versus
metastatic sites.

Metastatic sites Primary site P value

Positive Negative

PD-L1 IC <1%
Positive 19 1 11.26 0.0008
Negative 24 22

PD-L1 TPS < 1%
Positive 5 0 8.32 0.0039
Negative 21 40

PD-L1 cps <1%
Positive 19 1 11.26 0.0008
Negative 24 22

PD-L1 cps <10%
Positive 14 0 17.77 0.0001
Negative 19 33

CPS, Combined Positive Score; IC, immune cell; TPS, Tumor
Proportion Score, χ2:Chi square test NS: non-significant
(P > 0.05) Significant (P < 0.05). Highly significant <0.001.

Revista de Senología y Patología Mamaria 38 (2025) 100680

5



was statistically significant. Similar to our study, Dobritoiu
et al. discovered that after evaluating the resection tissues,
another 16 tumors became PD-L1-positive, whereas none
of the earlier PD-L1-positive tumors was reclassified as
negative.19 Larger PD-L1 aggregates, smaller biopsy sam-
ples, and greater intra-tumor heterogeneity all increased
the probability of misdiagnosis.18–21

Our results do not support the notion that core biopsies
should be preferred for preanalytical reasons. Also, Ho Baek
et al. used SP142 assays twice on biopsy and surgical
material from 77 early TNBC cases. After the second
evaluation, 68.8% of the specimens were classified PD-L1-
positive, as opposed to 37.6% after the original test.22 Khan
et al. also reported in-tumor PD-L1 expression heterogene-
ity, as evidenced by the lack of agreement between the
results of multiple biopsy samples from the same tumor.23

We discovered that primary BC showed higher rates of PD-
L1 expression than metastases. This outcome is consistent
with findings from earlier studies.23–26

In our investigation, we discovered that the difference in
PD-L1 expression in immune cells between main and
metastatic BC tissue was bidirectional. In 24 cases (36.4%),
women with PD-L1 positive initial tumors had PD-L1 negative
distant metastases, while one case of PD-L1 negative patients
had PD-L1 positive metastases. Boman et al. discovered that
half of female cases with PD-L1 positive initial tumors had PD-
L1 negative distant metastases, while one-third of PD-L1
negative patients had PD-L1 positive metastases.27

Overall, there are reasons behind these findings. Technical
differences may also have a role. Metastatic core needle
biopsies may be treated differently than surgical pathology
specimens. Differences in lengths of warm and cold ischemia
time, time of fixation, pH of formalin, temperature of paraffin
at embedding time, and acid decalcification of bone can all
influence IHC results.27–29 Tumor heterogeneity, variations in
the tumor microenvironment, technical variations in antibody
clones, staining procedures, and scoring criteria, as well as
temporal shifts in PD-L1 expression brought on by previous
treatments or immune modulation, could all contribute to
variations in PD-L1 status in biopsies, surgical specimens, and
metastases. Accurate therapy classification and the optimiza-
tion of PD-L1 as a predictive biomarker depend on an
understanding of these aspects.

In conclusion, our findings indicate that a considerable
fraction of TNBC patients may be misdiagnosed as PD-L1-
negative at biopsy and so excluded from anti-PD-L1 therapy.
In addition, PD-L1 levels differ between the main tumor and
the metastasis in TNBC. PD-L1 status conversion was
common between primary tumor and paired metastasis,
emphasizing the importance of multiple biopsies, adequate
tissue sampling from metastatic biopsies, additional PD-L1
tests, and analytic standardization of PD-L1 assessment for
selecting eligible patients for immunotherapy. We therefore
propose that the investigation of PD-L1 status be added to
the clinical routine of review of hormone receptor and HER2
status during the initial diagnostic approach to TNBC.

Limitations

The following limitations need to be addressed: (1) the
cohort of 66 valid cases was small (2) it is unknown whether

the cores taken for the tissue sample were representative of
the whole tumor, in highly heterogenous cancers.
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