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ABSTRACT

BACKGROUND: Globally, breast cancer is the most common cancer in women. Natural Killer cells are one of the major
components of the antitumor immune response. There is development of tumor specific T- cell responses to the parental
tumour cells after the NK cell mediated elimination of tumor cells, thus serving as a link between innateand adaptive
immune responses. Aim of the study role of natural killer cells in clinico-histological presentation of breast cancer.
MATERIAL AND METHODS: 47 diagnosed cases of invasive duct carcinoma were selected as study cases that were
diagnosed 24-48 months back from the initiating point of the study. By using immunohistochemistry, an anti- human
CD56/NCAM-1 rabbit monoclonal antibody for CD56 Clone was used as a primary antibody, NK cells were counted and
then compared with histological stage and grades of the tumor.

RESULTS: Out of 47 cases, CD 56+ NK cell count by IHC was negative in majority of cases (27/47), followed by low
count (12/47) and moderate count of IDC cases (8/47).Though negative and low NK cell expression could not correlate,
however, moderate NK cell count was associated significantly with high histological grade (p=0.003) and stage(p=0.019).
An inverse relationship was seen between low NK cell expression and axillary nodal status, but not so with moderate NK
cell count.

CONCLUSION: Knowledge about the role of NK cells, they home-less in breast carcinoma and the multifaceted
immunosuppressive microenvironment blunts NK cell cytotoxicity, thus responsible for tumour progression. Study
concentrates towards a possible immunotherapeutic solution of breast carcinoma in the form of reactivation of NK cells.
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INTRODUCTION

Worldwide, breast cancer is the most common cancer
affecting women. In 2022, WHO reported a total of
2.3 million newly diagnosed cases worldwide!. A
proposed theory by Stephen Paget in 1889 called as
the “seed and soil” in relation to cancer metastasis led
to extensive study of tumour microenvironment.?
Metastasis occurs when tumour cells acquire invasive
features3 and the ability to escape from antitumor
immunity.*®

Natural killer (NK) cells are one of the major
components of the antitumor immune response®.
CD56, a well-known marker for NK cells, is an
integral membrane protein. Apart from breast cancer,
its over expression is seen in other malignant tumours
like acute lymphoblastic and myeloid leukaemia,
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malignant melanoma and is associated with an
aggressive tumour type, inadequate therapeutic
response, and a reduced survival time."We studied
expression of CD 56+ NK TIL (Tumor infiltrating
lymphocytes) by immunohistochemistry using CD 56
monoclonal antibody in breast carcinoma cases and
their counts were correlated with various clinico-
histological parameters of the patient.

MATERIAL AND METHODS

The present study was a cross-sectional observational
study conducted in Histopathology section of the
Department of Pathology Mahatma Gandhi Institute
of Medical Sciences, Sewagram from October 2016 to
September 2019. 47 cases of invasive duct carcinoma
with reported ER, PR and Her2 neu were selected as
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study cases that were diagnosed 24-48 months back
from the initiating point. Patients who refused to give
consent or patients who were died soon after initial
diagnosis were excluded from the study.The clinical
history and relevant information was collected from
primary and follow up records.

METHOD OF CD56 IHC staining

After initial removal of paraffin and rehydration of 3-
5 u tissue sections, antigen retrieval was done using a
microwave for 5 minutes on high power (~750 watts)
and 15 minutes. at low power (200 watts).
Endogenous peroxidase was inactivated by using
super block provided in Ultratek HRP. 0.1 ml
concentrate anti human CD56/NCAM-1 rabbit
monoclonal antibody for CD56 Clone MRQ-42.
Isotype-lgG1l (Cell Marque) was used and dilution
made in 1:300 with antibody diluent (Tris buffer pH
7.3-7.7, with 1 % BSA and < 0.1% Sodium azide).
Slides were incubated overnight at 2-8°C kept in
humidified chamber. Ultratek Antipolyvalent and
Ultratek HRP polymer was applied for 10-20 minutes
each at room temperature. After completion of every
step, slides were washed in PBS, three changes were
given, each for 3 minutes. Thereafter, slides were
covered with DAB (3, 3 DiaminoBenzidine),
counterstained with hematoxylin, washed under
running water, dehydrated, cleared and mounted.
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Evaluation of immunohistochemical staining’:
Cytoplasmic positivity of CD 56 staining was given as
score of - Negative-0 cells/HPF; Low- 1-25
cells/HPF; Moderate- 26-50 cells/HPF; High- > 51
cells/HPF

The patients were followed up for 2-4 years by
checking the records of the patient’s outdoor and
indoor visits to the hospital after primary
management.

Statistical analysis was done by using descriptive and
inferential statistics using Chi square test, paired t test
and One Way Anova test. Disease free Survival (DFS)
was calculated using log rank test. Software used was
SPSS 17.0 and p<0.05 was considered as significant.

RESULTS

Perimenopausal age group (41-60 years) was the
commonest age group for clinical presentation of
breast carcinoma in our study area (66% cases), 49
years being the mean age at clinical presentation. 70%
(33/47) of our cases belonged to two categories i.e.
Luminal without HER-2 and HEBC. Ki-67 immune
marker was not studied in the present study due to
financial restraint, so we could not classify our cases
in further molecular categories. For patients < 2
children, history of use of OC pills/HRT was present
in 14/21 cases (67%) History of OCP or HRT and low
parity act in conjunction and was significantly
associated with risk of carcinoma breast. (p=0.0140)
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Figure 1 -Histological grading and clinical staging in study cases
Most of the cases in our series presented in TNM stage I, 1l and 1V (17, 14 and 13 respectively) with more

than half of the cases in our study, showed histological grade I11 tumours (n=30, 64%)
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Table 1- NK cell (CD56) expression in breast cancer cases

NK Cell Negative Low expression ;\Qggeesrs?;i eporclagQion TOTAL
expression (No cells/HPF) (1-25cells/HPF) (25-50cells/HPE) | (>50 cells/HPEF)
No. of cases 27(57%) 12(25%) 8(18%) 0 47
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Photomicrograph shows CD 56 negat|V|ty with absence of CD 56 expressnon in Natural klller cells CD 56
staining score: 0(X400, IHC)
Photomicrograph shows CD 56 positivity with low expression of Natural killer cells, CD 56 staining score:
1(X400, IHC)
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Photomicrograph shows CD 56 positiv}ty With moderate expression of Natural Killer cells, CD 56 staining
score: 2(X400, IHC)

Negative Low Moderate

FIGURE 2- NK cell expression in molecular types of breast cancer.
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As shown in figure 2, all four molecular types showed similar degree of absent CD 56 NK cells in most of the
cases [Luminal with HER-2 (4/6 cases), Luminal without HER-2 (9/16 cases), TNBC (4/8 cases) and HEBC
(10/17 cases)].

TABLE 2- NK cell expression Vs Histological grading

NK cell Histological Grading Total One way
expression LOW(I-I11) HIGH(11) annova test
. F=4.760
0, 0,
Negative 10(37%) 17(63%) 27 b= 0.068
F=1.745
0, 0,
Low 6(50%) 6(50%) 12 0= 0.193
F=10.785
0, 0,
Moderate 1(12%) 7(88%) 8 p= 0,003
Total 17 30 47
TABLE 3-NK cell expression Vs TNM staging
NK cell TNM staging Total One way
expression Stages l and Il | Stages Il and IV annova test
. F=3.235
0, 0,
Negative 14(52%) 13(48%) 27 b= 0.062
F=2.135
0, 0,
Low 4(33%) 8(67%) 12 0= 0.082
F=6.222
0, 0,
Moderate 2(25%) 6(75%) 8 p=0.019
Total 20 27 47

Table 2 and 3 shows that though no significant relationship was found between histological grade and TNM
stage with both negative and low NK cell expression, however moderate expression of NK cells was
significantly found with high grade tumours showing an inverse relationship with histological grade (7 of
8;p=0.003) and in cases with higher TNM stages(6 of 8;p=0.019)

Table 4- NK cell (CD56) Expression vs. Axillary Nodal Status

NK cell expression Ax!llary Nodal Statyg Total One way annova
Negative Positive test
: F=6.825
0, 0,
Negative 9(33%) 18(67%) 27 b= 0.003
F=6.535
0, 0,
Low 3(25%) 9(75%) 12 b= 0.001
F=2.235
0, 0,
Moderate 4(50%) 4(50%) 8 0= 0.182
Total 16 31 47

Table 4 shows a statistically significant and inverse relationship of axillary nodal status with negative and low
NK cell expression cases. However, this relationship started fading with moderate expression of NK cells.

Table 5- NK cell (CD56) Expression Vs ER/PR/Her2 neu status

NK cell ER status PR status Her-2 neu status
expression Negative Positive Negative Positive Negative Positive
Negative 14(56%) 13(59%) 14(56%) 13(59%) 13(54%) 14(60%)
Low 6(24%) 6(27%) 6(24%) 6(27%) 8(33%) 4(17%)
Moderate 5(20%) 3(14%) 5(20%) 3(14%) 3(13%) 5(21%)

Total 25 22 25 22 24 23

Table 5 shows that positivity with all the three basic immunohistochemistry markers were found to have similar
distribution of expression of NK cells, highest in negative NK cells expression and lowest in moderate
expression, irrespective of their positivity or negativity. Thus, NK cells expression could not relate with basic
immunohistochemistry markers expression.
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Table 6 NK cell expressions and disease free survival (DFS) in study cases

NK cell No. of | Mean DFS | Number of | Number of cases lost P value by log
expression cases (in days) deaths to follow up rank test
Negative 27 884 3 4
Low 12 1077 1 1 0.41
Moderate 8 776 2 3
Total 47

Mean disease free survival (DFS) could not show any
definite relation with negative, low or moderate CD
56+ NK cell expression in primary tumour. P value by
log rank test is 0.41. (Table 6)

DISCUSSION

Our study showed the peak incidence of breast
carcinoma in the study area (Central India) is in the
perimenopausal age group 41-60 years.i.e. 66% of the
total cases with mean age being 49 years. This finding
is well correlated with other Indian and Asian
studies.®910111213 | eong SP et al' in their review
paper stated that there is a striking difference in the
peak age of incidence in the western countries (60-70
years) and in Asian countries (40-50 years).As shown
in figure 1, most of the cases in our series presented in
TNM stage I, 111 and IV (17, 14 and 13 respectively).
As far as histological grade is concerned, it was seen
that 64% (n=30) of study cases were diagnosed to be
of histological grade Il and most of them (n=20)
were at TNM stage Il and 11l at the time of clinical
presentation. These findings are consistent with
several other studies in India and western countries
8910 CD 56+ NK cells as tumour infiltrating
lymphocyte (TIL) in our study cases of breast
carcinoma were generally present in low numbers.
57%Cases (27/47) no NK cells were present at all
followed by low count in 12 cases (25%) and
moderate count in further 8 cases (18%). We could
not find high NK cell count (Table 2) These findings
correlate well with Georgiannos SN et al*® who stated
that there is paucity of NK cells: CD 56 + score of 0
(21/60 cases) or 1 (31/60 cases) and Garner WL et al'®
also found significantly less level of NK activity of all
patients with breast cancer. Park MH et al®® studied
NK cell using CD 57 as a immunohistochemistry
marker found out that very few cells show positive
staining. Macchetti AH el al*® too found that tumours
are poorly infiltrated by NK cells using flow
cytometry. de Kruijf EM et al?® also found that NK
cells using PEN 5 as immunoshistochemical marker,
are rarely found in 822 study cases of primary breast
cancer.

We could not find any significant relationship of NK
cell count and other basic IHC marker positivity.
These findings correlate well with other studies done
by Rathore AS et al” , Georgiannos SN et al'®and
Garner WL et al*® stating no significant co-relation
with NK cell expression and the ER, PR and
HER2/neu status of the patient.

Present study showed that though negative and low
NK cell expression could not correlate with the
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histological grading of tumours, however, in moderate
NK cell expression 7 out of 8 cases (88%) belong to
high histological grade which was proven to be
statistically significant. This suggests that presence of
CD 56+NK cell is associated more with high grade
tumours rather than low grade tumours. This finding
correlate well with study done by Rathore AS et al’
who too found that high NK cell count was found in
high grade tumours with p value <0.0001, thus having
a significant and direct association. Also,
Vgenepoulou Set al'” studied CD 57+NK cell in
breast cancer cases found an increased number of NK
cells in grade Il tumor (p value 0.003). However,
Georgiannos SN et al*® found an insignificant relation
of NK cell expression and histological grading.

The present study showed a statistically significant
and inverse relationship of axillary lymph node status
with NK cell expression. (Table 6). Our finding
correlate well with Garner WL et al*®* who found
decreased NK activity with the presence of palpable
axillary metastases.Our findings did not correlate with
Rathore AS et al” who found direct relationship of
intratumoral CD 56 cell count and lymph node status
as 51/85 cases with high NK cell count show positive
lymph nodes and 56/90 cases with low NK cell count
show no metastases to lymph nodes with a p value of
0.003 and Vgenopoulou S et al*” found an increase
number of NK cells in cases with more than 3
involved lymph nodes.However, Georgiannos SN et
al'® found an insignificant association between NK
cell count and lymph node status.

We also evaluated mean DFS in our study cases in
overall cases(Table 8), where we could not find any
relationship at all, with NK cell expression in the
tumor and prognosis.

Rathore AS et al’ stated that cases with a low
intratumoral CD 56+ NK cell count had a better
prognosis with 0.52 fold lower death rate as compared
to patients with high CD 56+ NK cell count. Same
findings are reported by Vgenopoulou S et al*” i.e. NK
cell expression is associated with comparatively poor
prognosis than other types of TILs.However, Park
MH et al*® in their study determined that high
expression of CX3CL1 (chemoattractant for T-cells
and NK cells) by tumour cells cause increase in
stromal CD 57+ NK cells and number of tumour-
infiltrating CD8T cells and Dendritic Cells which
correlates with a good prognosis in breast carcinoma
cases.This may point towards the suggestion that
besides NK cells some other factors too, like
cytokines, other tumour infiltrating cells and stromal
factors are also responsible for prognosis and need to
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be evaluated, especially the nature of the NK cells
infiltrating the tumour, their phenotype and subset
distribution, potential interaction with other immune
cells, and presence of various cytokines in the tumour
milieu.Poli A et al® suggested that CD56P9nt
CD16%™NK cells perform antibody dependent cellular
cytotoxicity only weakly. CD56"9" NK cells are very
likely precursor cells of the CD56Y™NK cells and are
less mature as they display shorter telomeres.Levy
EM et al® stated in his review that in metastatic
melanoma patients, an increase was observed in
noncytotoxic CD169mCD56"",. The tumour cells
shed soluble NK cell receptor ligands in the serum in
large quantities which downregulates the NK cell
receptors and might contribute to the decreased levels
of NK cell activity. Mamessier E et al® stated that NK
cells cytotoxicity is blunted and their final
maturation processis prevented because of many
causes creating a multifaceted immunosuppressive
microenvironment in the tumour, thus leading to
breast tumour progression. Wang B et al?! in his study
concluded that due to reduced expression of MICA
and MICB, two ligands for the stimulatory NK cell
receptor NKG2D, primary breast cancer stem
cells(BCSC) were resistant to cytotoxicity medicated
by autologous/allogeneic NK cell. The use of all-
trans-retinoic acid (ATRA), a breast cancer cell
differentiation inducing agent, restored miR-20a-
MICA/MICB axis and sensitized BCSC to NK cell-
mediated Killing.

CONCLUSION

Whatever little is known about role of NK cells, it is
beyond doubt that these cells home less in breast
carcinoma cases. However, other findings are mixed
and confusing at present. Few studies found less NK
cell with advanced disease'® while few others”!” found
more in similar conditions. The multifaceted
immunosuppressive microenvironment should be
studied in detail as to find the reason behind NK cell
inactivity when present. Study concentrates towards a
possible immunotherapeutic solution of breast
carcinoma in the form of reactivation of NK cells.
Data from the present study is still incomplete and not
well balanced for all molecular types of invasive
ductal carcinoma, owing to less number of cases due
to financial constraints of a small study.
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