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Abstract

Aims: We aim to study the Expression of Programmed cell Death Ligand 1 (PDL1) and CD8+ tumour-
infiltrating Lymphocytes (TILs) in patients with invasive ductal carcinoma (IDC) breast, pre and post
neoadjuvant chemotherapy (NACT).

Methods and Results: Immunohistochemistry was performed for PDL-1 and CD8+T cells on 73 pre-
chemotherapy biopsies diagnosed with IDC breast and on 33 post NACT mastectomy cases. We assessed PDL -
1 expression (categorical variable) and CD8+ TILMolecular subtyping of IDC breast was done in 71/73 of pre-
NACT biopsy .The study population comprised 40 luminal, 18 TNBC and 13 HER2neu positive cases. Of the
33 post NACT mastectomy cases, there was no response in 15, partial response in 12 and complete response in
6. There was a statistically significant reduction of PDL1 expression in post -NACT patients from 49% in pre-
NACT biopsy to 15% post-NACT. The mean Peritumoral CD8+TIL in post-NACT Specimens (20%) was
significantly higher than that in pre-chemotherapy biopsies (5 %) (p=0.03), the difference being significantly
higher in luminal subtype type (p=0.01)). However, there was no statistically significant increase in intra-
tumoral CD8+ TILs post-NACT(p=0.93). There was no significant association between trends of change in
PDL1 and CD8+TIL. Though only 18% of the patients attained pCR, NACT significantly reduced PDL-1
expression and increased CD8+TILs.

Conclusion: we conclude that PDL1 positivity and CD8+TIL count could be helpful to predict chemo-
responsiveness and help select patients who need additional targeted therapy.

Keywords: Programmed cell death ligand-1, tumour-infiltrating Lymphocytes, Neoadjuvant chemotherapy,
Breast cancer

Introduction The tumour and host immune system interact in the
tumour microenvironment. Mismatch of immune

worldwide and constitutes 9% to 30% of all new interplay could cause immune evasion,

cancers globally. [1,2] The age-adjusted incidence in dissem?nation, rel_apse, _and metastasis. - Therefore
India is 25.8/ lakh, which is much lower than 95/ lakn ~ POtECtive tumour immunity needs to be strengthened

in the UK, but the mortality rate is 12.7/lakh in India, with advanced therapy, including immunotherapy.

which is on par with 17.1/lakh in the UK.[3,4] Tumour infiltrating lymphocytes (TIL) indicate S
immune responsiveness to tumour neoantigens, a oN
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concept first described in melanoma. TILs can be
either intratumoral or peritumoral.[5]

Programmed cell death ligand-1 (PDL1) is a
transmembrane protein, generally expressed in
antigen-presenting cells (APC) to induce apoptosis of
self-reacting lymphocytes and maintain peripheral T
cell tolerance. Various tumours utilize this
mechanism to suppress tumour immunity.[6] As host
immunity mounts an immune response against
tumour cells, they express ligands like PDL1 that
bind to receptors like PD 1 on the lymphocytes,
thereby causing their apoptosis, leading to immune
escape. The natural course of disease and response to
treatment differ due to imbalances in these factors.
Chemotherapy causes rapid death of the proliferating
tumour mass, releasing tumour death signals from the
dying cells causing activation of APC, releasing IL 1
beta, thus recruiting more TIL and activating both
innate and adaptive immunity.[7,8]

Hence, chemotherapy may lower the level of PDL1
expression due to rapid reduction of the tumour mass
and increase the TIL.[8] Probably chemotherapy
reduces the tumour load, and the rest is taken care of
by the strengthened immune system, which works
unopposed, as chemotherapy eliminates the
immunosuppressive arm. Therefore, we can assume
that a significant response predictor is pre-existing
lymphocytic infiltrate in breast carcinoma.

Immunogenic tumours can place tumour danger
signals, activating the host immune system.
Nevertheless, the exact influence of neoadjuvant
chemotherapy (NACT) on PD-L1 and TILS'
expression is yet to be explored.

This study aims to establish the parameters related to
tumour immunity, namely PDL1 expression and
CD8+ TIL in both pre-NACT biopsy and the residual
tumour in post-NACT MRM specimens and assess
their changes between paired pre and post-NACT
samples wherever available.VVery few studies exist
highlighting the effect of chemotherapy on these
parameters.

Methodology:

This analytical study of 2 years duration from
January 2016 to January 2018 was carried out in the
Department of Pathology, Jawaharlal Institute of
Postgraduate Medical Education and Research
(JIPMER), Puducherry, India, after the approval from
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the Institute's Scientific Advisory and Ethical
Committees(JIP/IEC/2017/0431). We retrospectively
evaluated Seventy-three (73) cases with diagnostic
core biopsy reported as invasive ductal carcinoma
breast, NOS (IDC-NOS) during this period. Of them,
33 underwent modified radical mastectomy (MRM)
and post-neoadjuvant chemotherapy (post-NACT).

The clinical details such as age, menopausal status,
clinical stage and pathological details like
histological grade, estrogen receptor (ER) status,
progesterone receptor (PR) status, human epidermal
growth factor receptor (Her-2) status were noted from
the medical records available in the Hospital
Information System.

For the 33 cases that had undergone NACT followed
by MRM, details of chemotherapy regimen, cycles
and response were noted from the data in the Hospital
Information system and Medical Oncology
Department. All the patients were treated with an
anthracycline-based chemotherapy regimen.
Response post-NACT was classified into three types-
pathological complete response (pCR), partial
response and no response. pCR is defined as the
absence of tumour cells or persistent in-situ disease
and negative axillary lymph node status. Some
patients with ER+ breast cancer received tamoxifen,
and Her-2+ breast cancer received trastuzumab.

IHC staining procedure

The core biopsy of 73 cases and the tumour bed of
post-NACT MRM specimen (33/73) were fixed in
10% neutral buffered formalin (NBF) and embedded
in paraffin. For IHC staining, we used sections of 4-
micron thickness. Primary antibodies used were
PDL1 (1:200; E3L1N; Cell signalling technology)
and CD8 (prediluted; EP150Y; Dako). For
chromogenic visualization, we used, Horseradish
peroxide/ DAB. We performed IHC by the HRP
polymer technique.

Interpretation of IHC for PDL-1

For evaluating PDL1, we selected three invasive
hotspots taken as an area of maximum PDL1
intensity, and the average score was given . PDL1
positivity was scored according to Allred score, with
the intensity ranging from 0-3(four categories) in
tumour cells, tumour-infiltrating lymphocytes and
stromal cells, [% (0 to 5) + intensity (0 to3)]. Cut-off
for positivity > 3.[9]They were estimated
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independently by two investigators. Sections of the
human placenta were used as positive controls. PDL1
showed both cytoplasmic and membranous
positivity.(Fig:1A-1D)

Evaluation of CD8+ TILs

For evaluating CD8+ TILs, three invasive hotspots
were selected. CD8+ TIL was counted in
intratumoral and peritumoral areas as a percentage of
space occupied by TILs.[10]The average count of
three hotspots was taken as the final value.(Fig:2A-
2D)

Statistical analysis:

We performed all statistical analyses using IBM
SPSS version 2.0 software. The distribution of
categorical variables such as gender, stage,
histological subtype, PD-L1 expression status,
treatment outcomes was expressed as percentage(%)
and frequency. The distribution of continuous
variables such as age and TILs expression was
defined as mean with standard deviation or median
based on the data distribution. The comparison of the
TIL score and change in the level of TIL, pre and
post-NACT, between the categorical variables,
including pCR, was carried out using independent
student t-test or Mann Whitney u-test and paired t-
test, respectively.

The comparison of the PDL1 expression and change
in the PDL1 levels between the categorical variables,
including pCR, was carried out using the Chi-square
test and McNemar's test. The relationship between
the PDL1 and TILs was carried out using the Kruskal
Wallis test. All statistical analysis was carried out at a
5% significance level, and a P-value < 0.05 was
considered statistically significant.

Results:
The Clinical and pathological parameters :

The cases of IDC-NOS varied from 24 to 84 years of
age, with a median age of 49. 53 9%(39/73) of
patients were younger than 50 years of age.
Menopausal data were available for 64/73 cases, and
53% (34/64) were premenopausal. The clinical-stage,
retrieved for 65 /73 patients, showed that 46%
(30/65) were of clinical stage 4 . Pathological details
were available for all 73 cases. The tumours' grading
was according to the Nottingham modification of the
Bloom Richardson system, of which 59%(43/73)
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were of grade 2. The molecular subtype was done
based on the ER, PR, and HER2 reports available,
where 56%(40/71) were of luminal (A and B)
subtypes(Table 1)

Association of PDL1 positivity with clinical and
pathological parameters :

PDL1 scoring on the pre-NACT biopsy was positive
in 29%(21/73) and negative in 71%(52/73). There
was a significant association between PDL1
positivity in those above 50 years (p=0.02) and
clinical stage4(p=0.04). However, there was no
significant association between PDL1 positivity and
menopausal status, histological grade or molecular
subtype(Table 2)

PDL1 positivity with pathological response post-
NACT

MRM was performed in 33 cases post-NACT, of
which 6 attained pCR, 12 showed partial response,
and 15 had no response. The pathological response
had no significant impact on the reduction of PDL1
post-NACT (Table 3)

Impact of clinical and pathological parameters on
change in PDL1, post-NACT

There was no significant association between PDL1
positivity and response to chemotherapy in 33
patients(post-NACT) with MRM, of whom 16 were
positive and 17 were negative pre-NACT. While 5/33
were positive, 28/33 were negative for PDL1 post-
NACT. There was a statistically significant reduction
in PDL1 expression post-NACT (p=0.001).

PDL1 expression showed a significant reduction
(p<0.01)in those above 50 years of age, while those
below 50 years did not show a decrease. Post-
menopausal cases had a significant reduction of
PDL1expression (p= 0.03), while there was no
significant decrease in the premenopausal group.

Stage 4 disease had a significant reduction of PDL1
expression (p=0.03), while those with stage 3 had no
significant reduction. There was no substantial
reduction in PDL1 expression in relation to the grade
and molecular subtype of the tumour. (Table 4)

Association of TIL with clinical and pathological
parameters

Median TIL in the intratumoral and peritumoral
compartment were 10%, with a range of 0 to 90%.
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There was no statistically significant association
between TIL (peritumoral TlLwas taken) and any
clinical parameter such as age, menopausal status and
clinical tumour stage, although stage 1 had the
highest median TILs of 35%. There was no
significant association between the histological grade
and TIL, whereas the triple-negative molecular
subtype had a significantly higher TIL count of 45%
(p=0.03). (Table 5)

Of the 33 cases with post-NACT MRM, there was no
significant association between high TIL and
treatment response. However, analyzing the change,

median peritumoral TIL pre-NACT was 5%, and
post-NACT was 20%. There was a significant
increase in TIL(peritumoral) post -NACT(p=0.03)
while no substantial change in intratumoral TILs as
the median intratumoral TIL pre-NACT was 2% and
post-NACT was 5%.

Impact of clinical and pathological parameters on
change in TIL, post-NACT

Only the luminal subtype showed a statistically
significant impact(p=0.01) (Table 6). There was no
significant association between PDL1 and high TILs
with each other or with their trend.

Table 1: Clinical and pathological parameters of the cases

Parameters Frequency (%)

Age (n=73) Mean - 48.9; Median - 49
(Range-24-84)

<50 years 39 (53)

>50 years 34 (47)

Menopausal status (n=64)

Postmenopause 30 (41)

Pre menopause 34 (47)

Clinical stage (n= 65)

1 2 (3)

2 19 (29)

3 14 (22)

4 30 (46)

Grade (n=73)

1 19 (26)

2 43 (59)

3 11 (15)

Molecular subtype (n=71)

Luminal A and B 40 (55)

Her2 rich 13 (18)

TNBC 18 (25)
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Table 2: Association of PDL1 positivity with clinical and pathological parameters
. ) P value (significant
Data Positive (N=21) Negative (N=52)
< 0.05)
Age(n=73)
<50 (N=39) 7 (18%) 32 (82%)
0.02
>50 (N=34) 14 (41%) 20 (59%)
Menopause (n=64)
Yes (N=30) 10 (33%) 20 (67%)
0.38
No (N=34) 8 (24%) 26 (77%)
Clinical stage (n=65)
1 (N=2) 0 (0%) 2 (100%)
2 (N=19) 1 (5%) 18 (95%)
3 (N=14) 6 (43%) 8 (57%) 0.04
4 (N=30)
11 (37%) 19 (63%)
Grade (n=73)
1 (N=19) 7 (37%) 12 (63%)
2 (N=43) 12 (29%) 31 (71%) 0.55
3 (N=11) 2 (18%) 9 (82%)
Molecular subtype (n=71)
Luminal A
10(25%) 30(75%)
and B (N=40)
. ~ 0.57
Her2rich (N=13) 4(31%) 9(69%)
TNBC (N=18) 7(39%) 11(61%)
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Table 3: Association of PDL1 positivity with pathological response post-NACT
. ) P value
Positive (N=16) Negative (N=17) o
Response (‘significant <0.05)
Complete (N=6) 1 (17%) 5(83%)
Partial (N=12) 6(50%) 6(50%) 0.14
No (N=15) 9 (60%) 6 (40%)

Table 4: Impact of clinical and pathological parameters on change in PDL1, post-NACT
P value
Data Pre NACT Post NACT o
('significant <0.05)
Age(n=33)
<50 (N=18) 5 3 0.72
>50 (N=15) 11 2 <0.01
Menopause (n=28)
Yes (N=9) 7 1 0.03
No (N=19) 6 3 0.51
Clinical stage (n=28)
3 (N=5) 2 1 1.00
4 (N=23) 11 3 0.03
Grade (n=33) T
i
1 (N=7) 6 1 0.06 o
%
IIIIIIIIIIIIIIIIIlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllﬂ.‘
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2 (N=22) 9 0.10
3 (N=4) 1 1.00
Molecular subtype (n=33)

Luminal A and B (N=19) 9 0.18

Her2 rich (N=5) 2 0.50

TNBC (N=9) 5 0.22
Pathological response (n=33)

Complete (N=6) 1 1.00

Partial (N=12) 6 0.22

No (N=15) 9 0.11

Table 5: Association of TIL with clinical and pathological parameters
) P value (significant
Data Median TIL Range
<0.05)
Age(n=73)
<50 (N=39) 20 0-90
0.64
>50 (N=34) 5 0-90
Menopause (n=64)
Yes (N=30) 8 0-90
0.83
No (N=34) 18 0-90
Clinical stage (n=65)
1 (N=2) 35 20-50
0.59
2 (N=19) 5 0-90
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3 (N=14) 20 0-80
4 (N=30
( ) 8 0-90
Grade (n=73)
1 (N=19) 5 0-70
2 (N=43) 13 0-90 0.54
3 (N=11) 20 0-90
Subtype (n=71)
Luminal A
5 0-90
and B (N=40)
Her2rich (N=13) 5 0-70 0.03
TNBC (N=18) 45 0-90
Table 6: Impact of clinical and pathological
parameters on change in TIL, post-NACT Table 7:
Impact of clinical and pathological parameters on
change in TIL, post-NACT
Data Pre Post P value
NACT | NACT ('significant
<0.05)
Age(n=33)
<50 (N=18) 8 20 0.09
>50 (N=15) 5 20 0.16
Menopause
(n=28)
Yes (N=9) 2 20 0.45
- O~
No (N=19) 5 20 0.08 —
o
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Clinical stage
(n=28)
3 (N=5) 2 20 0.46
4 (N=23) 5 20 0.08
Grade (n=33)
1 (N=7) 2 20 0.46
2 (N=22) 10 20 0.17
3 (N=4) 2 8 0.58
Subtype (n=33)
Luminal A and 2 20 0.01
B (N=19)
Her2 rich 10 20 0.46
(N=5)
TNBC (N=9) 20 20 0.83
Response
Complete 10 20 0.78
(N=6)
Partial (N=12) 8 18 0.21
No (N=15) 5 30 0.75

Images:
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Figl:1A- Invasive carcinoma breast on core biopsy.1B-IHC -PDL1 score 7 (PDL1 — E3L1N)1C -PDL1 score 5
(PDL1 -E3L1N).1D-PDL1 score 0 (PDL1 -E3L1N)

Fig2:2A-Invasive carcinoma breast- core biopsy, with increased TIL.1B-Invasive carcinoma, breast- MRM,
with increased TIL,1C-TIL — peritumoral 40% (IHC CD8+) ,1D- TIL — peritumoral 90% (IHC CD8+)

Discussion:

Response to chemotherapy varies from tumour to
tumour, based on tumour immunogenicity. The
expression of PD-L1 and TILs, in pre-NACT IDC,
may help to predict responsiveness to chemotherapy.
The sample size of 73 in the current study was
comparable with similar studies identifying the
association of PDL1 with tumour characteristics
ranging from 44 to 105. [11-14] However, only 33
had NACT followed by MRM, reducing the cohort

© 2023 IJMSCR. All Rights Reserved
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size, wherein pre-and-post-NACT changes could be
compared.PDL1 expression was positive in 29%(pre-
NACT), comparable to findings by Wimberly et al.,
and Ghebeh et al., who reported 30% and 34%
positivity, respectively.[12,13] PDL1 expression
decreased significantly, post-NACT from 48% to
15%, which agrees with limited studies on the effect
of chemotherapy on PDL1. Pelekanou et al., found
that PDL1 expression was significantly lower in post-
NACT samples with a P-value of 0.001.[11]
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PDL1 expression was highly heterogeneous
throughout the breast tumour. Though the clone used
is known to show membranous positivity, we found
cytoplasmic positivity also, which is described in the
literature.[9,15] It was challenging to assess the
expression of PDL1 by stromal cells and
lymphocytes along with epithelial cells separately.
Based on a study by Wimberly et al., that showed no
significant difference between epithelial and stromal
expression, we scored PDL1 expression in epithelial,
lymphocytes and stromal areas together.[2]

In the present study, those above 50 years(comprising
53%) showed significant association with PDL1
positivity and significant reduction of PDL1 post-
NACT. There are conflicting studies between PDL1
positivity and age. In some, a lower age correlated
with PDL1 positivity,[16] while others showed no
correlation.] 9,12,13,17]The difference in the age
group expressing PDL1 positivity can reflect existing
host immunity, which is age-dependent.

Menopause as a reflection of the patient's hormonal
milieu was assessed for association with PDL1
expression, whereas menopausal status did not affect
PDL1 expression. However, there was a significant
reduction in PDL1 expression in post-menopausal
patients. Botti et al., observed that premenopausal
women had a significant association with PDL1
expression.[15] Menopausal women, expected to be
elderly and with the most negligible hormonal
influence on breast cancer, are expected to have
higher PDL1 expression, not observed in either study.

Larger tumour size and regional nodal metastasis are
expected to evade the host tumour immunity and
hence are expected to be positive for PDL1
expression. We found the predicted association
between stage 4 tumours and PDL1 expression with a
significant reduction in PDL1 expression post-
chemotherapy as also observed by Schiitz et al.[18]
However, Bae et al. found an association between
PDL1 in cases with no nodal metastasis and lower
tumour stage where only 13.5% were positive for
PDL1.[9]

There was no significant association between PDL1
and tumour grade in the current study though Bae et
al., stated a significant association.[9] A higher
sample size could probably solve the disparity.

© 2023 IJMSCR. All Rights Reserved

TNBC are highly immunogenic and proliferating
tumours, and associations between PDL1 positivity
and TNBC have been reported. Of 71 pre-NACT
cases where molecular subtyping was available,
18/71(24%) were TNBC, of which 7/18(39%) were
positive for PDL1; however, the association between
them was not statistically significant, which is in
contrast with a study by Kitano et al., and Li et al.,
who found a significant association between PDL1
expression and TNBCs.[19,20] Mittendorf et al.,
found a significantly higher PDL1 expression in
TNBC than non-TNBC.[21] However, Mori et al.,
reported that 42% of TNBC  expressed
PDL1.[16]There was also no statistically significant
reduction of PDL1, post-NACT, amongst TNBCs in
our study.

We observed a pCR in 18% of cases with a
significant reduction in PDL1 expression, while a
similar study reported a pCR of 35%.[22] Sixty per
cent of cases with no response were positive for
PDL1, pre-NACT. However, no significant
association between PDL1 expression and response
to chemotherapy was observed.

We assessed CD8+TIL count pre-NACT and its
change with chemotherapy, and only peritumoral
TILs were of significant interest. It was not easy to
assess TIL in partial and complete response cases,
post-NACT, due to necrosis; hence, we chose
sections showing the least necrosis areas.

There was a significant increase in peritumoral
CDB8+TILs, post-NACT, from 5% to 20%, which
agrees with Pelekanou et al., where higher TIL
counts were observed in post-chemotherapy
compared to pre-chemotherapy.[11]

There was no significant association between age,
clinical stage, pathological stage or the grade and
TILs in this study, as observed in other
studies.[11,23] However, Al-Saleh et al., found
higher grade tumours to have significantly higher
TILs.[22]

ER-negative tumours and TNBCs analyzed
separately showed statistically higher TILs as
observed by Luen et al., in ER-negative tumours[23]
and Garcia-Teijido et al. and Hartkopf et al. in
TNBCs.[24,25] We found a statistically significant
increase in TIL post-NACT in the luminal subtypes.
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pCR cases had the highest TIL count of 10%;
however, the association between pathological
response and TIL was not statistically significant in
our study. Literature states a significant association
between higher TIL and pCR.[12,22] Garcia-Tejido
et al., observed pCR in 74% of lymphocyte-
predominant breast cancer.[24] TILs have been
known to predict pCR, pre-NACT and predict
survival post-NACT.[21]With only 33 patients in the
present study receiving chemotherapy, plotting
association could not yield the expected outcome.

Median TIL in PDL1 positive cases was 10%
while12.5% in PDL1negative patients; however, the
association was insignificant. An association between
higher TIL score and PDL1 positivity is due to the
release of interferon-gamma by the lymphocytes that
upregulate PDL1 expression in the tumour cells.|
9,11,14,16,19,26,27 ] .A larger sample size could
give a better association between TIL and PDL1.

Low pCR suggest that chemotherapy alone may not
be sufficient to nullify the effect of PDL1, though it
reduces it. Hence, PDL1 expression may be routinely
tested and immunotherapy along with chemotherapy
to bring about pCR. CD8+TILs can identify
immunogenic tumours that would respond to
chemotherapy. In setups where IHC is not affordable,
Haematoxylin and Eosin based TIL scores may be
helpful. Further research can open doors for the new
generation of targeted therapy and immunotherapy.
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