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Abstract

Background: B7-H6 has been revealed as an endogenous immunoligand expressed in a variety of tumors, but not
expressed in healthy tissues. Heretofore, no studies have been reported describing B7-H6 in women with cervical
cancer. To investigate this question, our present study was conducted.

Results: This retrospective study comprised a total of 62 paraffinized cervical biopsies, which were distributed in
five groups: low-grade squamous intraepithelial lesions (LSIL), high-grade squamous intraepithelial lesions (HSIL),
squamous cervical carcinoma (SCC), uterine cervical adenocarcinoma (UCAC), and a group of cervicitis (as a control
for non-abnormal/non-transformed cells). Cervical sections were stained by immunohistochemistry to explore the
expression of B7-H6, which was reported according to the immunoreactive score (IRS) system. We observed a
complete lack of B7-H6 in LSIL abnormal epithelial cells. Interestingly, B7-H6 began to be seen in HSIL abnormal
epithelial cells; more than half of this group had B7-H6 positive cells, with staining characterized by a cytoplasmic
and membranous pattern. B7-H6 in the SCC group was also seen in the majority of the sections, showing the same
cytoplasmic and membranous pattern. Strong evidence of B7-H6 was notably found in UCAC tumor columnar cells
(in 100% of the specimens, also with cytoplasmic and membranous pattern). Moreover, consistent B7-H6 staining
was observed in infiltrating plasma cells in all groups.

Conclusions: B7-H6 IRS positively correlated with disease stage in the development of cervical cancer; additionally,
B7-H6 scores were found to be even higher in the more aggressive uterine cervical adenocarcinoma, suggesting a
possible future therapeutic target for this cancer type.
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classifications, starting with high-risk human papilloma-
virus (HPV) infection, low-grade squamous intraepithe-
lial lesion (LSIL), high-grade squamous intraepithelial
lesion (HSIL), and finally invasive cervical cancer. Al-
though the incidence of HPV infection is widespread
within young sexually active women, more than 90% of
those infected will typically clear HPV within one to 3
years of detection. However, the long-term persistence
of high-risk HPV infection can eventually lead to the
progression of cervical cancer [2, 3].

The two most prominent cervical cancer types, classi-
fied according to their histology, are squamous cervical
carcinoma (SCC) and uterine cervical adenocarcinoma
(UCAC). Approximately 75-90% of the cervical tumors
are squamous cervical carcinomas, and the remaining
10-25% are uterine cervical adenocarcinomas. Despite
the overwhelming prevalence of HPV infections in
women, the actual incidence of tumor development in
women infected with or without lesions remains very
low. There are, clearly, other factors implicated in the
progression of the disease, such as immune status and
function [4-6]. It follows, then, that novel or emerging
treatments of cervical cancer could be addressed
through the identification of unique markers, such as
stress ligands expressed by tumors, which could lead to
immune system activation, or rather immune failure via
immune escape mechanisms.

One major role of the immune system is the surveil-
lance against tumors; for instance, NK cells inspect au-
tologous cell surfaces for aberrant expression of MHC
class I molecules and stress molecules that have emerged
as ligands of activating receptors, such as NKG2D,
NKp46, NKp44, or NKp30, which will promote the NK
cell cytotoxic activity [7]. In particular, NKp30 has been
found to be significantly diminished in patients with
high-grade squamous intraepithelial lesions, as well as
with cervical cancer [8].

The identification of NKp30 ligands has been a great
challenge, and to date little is known about this topic.
However, in the last decade, the molecule B7-H6 has
been revealed as a novel NKp30 endogenous immunoli-
gand expressed in a variety of tumors and stressed cells,
but not expressed in healthy tissues [9-14].

Due to the fact that B7-H6 belongs to a family com-
posed of both co-stimulatory and co-inhibitory receptors
[14], it follows that the supposition has arisen that this
ligand for NKp30 also may play a role in the biology of
the tumor cells themselves, perhaps promoting tumor
cell survival, proliferation, migration and invasion [9, 15,
16]. Cell culture studies have shown that the interaction
between NKp30/B7-H6 drives a signaling cascade in the
NK cell that culminates in degranulation and IFN-y se-
cretion [14]. However, some in vivo studies show an op-
posite effect: in these experiments, high cell surface or
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soluble expression of B7-H6 were associated with dys-
function of NK cells, which was manifested as decreased
cytotoxicity and down-regulation of NKp30 [11, 17, 18].
At present, the precise expression pattern of B7-H6 has
only been partially elucidated in some tumors; whether
B7-H6 is expressed during the development of cervical
cancer still remains unknown. Thus, the goal of this study
was to explore the presence of B7-H6 in the cervix of
women with cervicitis (as a control for non-abnormal/
non-transformed cells), LSIL, HSIL, SCC, and UCAC.

Results

B7-H6 expression in abnormal/transformed cells

With the aim of elucidating whether B7-H6 is expressed
in dysplastic cervical lesions or in cervical cancer, we
performed B7-H6 immunohistochemistry staining ana-
lyses. The tissue of an ovarian cystadenoma was used as
a positive control (Fig. 1a), which is B7-H6 positive, ac-
cording to previous reports [19].

First, in order to have the closest to what we consid-
ered a representative control, we included biopsies of
the cervix removed for causes other than cervical intrae-
pithelial lesions or cervical cancer (all of these “control”
samples presented cervicitis). It is important to note that
there were no abnormal or transformed cells in the
specimens of the cervicitis group (no HPV infection re-
ported) (Fig. 1b). The patients in this group presented
an inflammatory condition that clearly could not be con-
sidered as a healthy cervix. These specimens were ob-
tained from biopsies of the cervix removed due to
different causes, such as leilomyomas or, in a few cases,
from prolapsed bladder surgery. We observed B7-H6
positivity in 3 out of the 10 specimens of the cervicitis
group; importantly, B7-H6 expression was located in a
distinctive manner (parabasal layer staining) and pre-
sented a median IRS of 0. Of note is the fact that the
highest score was found in an atypical specimen with
acute inflammation (data not shown), implying that B7-
H6 staining here may be correlated with the level of
local inflammation.

We observed a complete lack of expression of B7-H6
in abnormal epithelial cells in all of the low-grade squa-
mous intraepithelial lesion (LSIL) specimens analyzed (a
representative stained specimen is depicted in Fig. 1c
and summarized in Fig. 2). The positivity for B7-H6 be-
gins to be seen in abnormal epithelial cells of the high-
grade squamous intraepithelial lesion (HSIL) group; this
was the case in 10 out of the 14 HSIL samples (71%).
The staining pattern seen was characterized as cytoplas-
mic and membranous (Fig. 1d). The median immunore-
active score (IRS) for this group was 2 (Fig. 2).

Similar to the HSIL group, in the squamous cervical car-
cinoma (SCC) group we found that B7-H6 is expressed in
the majority of specimens, 9/14 (64%), with the same
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Fig. 1 Representative immunohistochemical staining pattern of B7-H6 in cervical precancerous lesions and invasive cervical cancer. Specimens
were categorized as follows: (a) ovarian cystadenoma (as the positive control): B7-H6 is mainly expressed in lining epithelium; (b) cervicitis:
absence of B7-H6 in keratinocytes; (c) LSIL: absence of B7-H6 in abnormal keratinocytes; (d) HSIL: presence of B7-H6 in abnormal keratinocytes; (e)
SCC: B7-H6 expression in transformed tumoral cells; (f) UCAC: strong expression of B7-H6 in transformed tumoral cells. Positive staining of B7-H6
is seen in the cytoplasm and membrane of transformed cells, and in plasma cells and mononuclear cells infiltrating the stroma.
Photomicrographs were taken with different objectives (10x, 20x, and 40x). Abbreviations: LSIL: low-grade squamous intraepithelial lesion; HSIL: high-
grade squamous intraepithelial lesion; SCC: squamous cervical carcinoma; UCAC: uterine cervical adenocarcinoma

cytoplasmic and membranous pattern (Fig. le), with a me-  compared against the LSIL group, there was a statistically
dian IRS of 1 (Fig. 2). Statistically, there was no difference  significant difference vs HSIL (p <0.0005) and vs SCC
between HSIL and SCC groups. Nevertheless, when (p =0.001), as summarized in Fig. 2.
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Fig. 2 B7-H6 positivity according to the immunoreactive score in
abnormal/transformed cells in cervical precancerous lesions and
invasive cervical cancer. The results show a strong positive
correlation coefficient between B7-H6 positivity and stage of the
disease (LSIL, HSIL, and SCQ) (p = 0.456), and a significance of p=
0.002. HSIL and both cervical cancer types present significant
statistical differences when compared against LSIL. HSIL vs LSIL (p <
0.0005), SCC vs LSIL (p=0.001) and UCAC vs LSIL (p < 0.0005). No
significant differences were found between HSIL and SCC scores, but
significance was found when comparing HSIL vs UCAC (p = 0.008),
and SCC vs UCAC (p =0.023). Abbreviations: LSIL: low-grade squamous
intraepithelial lesion; HSIL: high-grade squamous intraepithelial lesion;
SCC: squamous cervical carcinoma; UCAC: uterine cervical
adenocarcinoma. ****p < 0.0005, ***p =0.001, *p < 0.05

Interestingly, strong evidence of the presence of B7-
H6 was found in tumor columnar cells of the uterine
cervical adenocarcinoma (UCAC) specimens, inasmuch
as 100% of the specimens were positive with the same
cytoplasmic and membranous pattern (representative
stained sample is shown in Fig. 1f). These samples also
presented a higher intensity than the aforementioned
groups, with a median IRS of 4.5 (Fig. 2). Indeed, when
compared against the different groups, there is a signifi-
cant difference between UCAC vs LSIL (p <0.0005),
UCAC vs HSIL (p=0.008), and UCAC vs SCC (p=
0.023).

Due to the above-mentioned results, a Spearman cor-
relation test was applied between the different progres-
sive groups (LSIL, HSIL, and SCC) and the B7-H6
positivity seen in abnormal/transformed cells. The re-
sults show a strong positive correlation coefficient (p =
0.456), with a significance of p =0.002, suggesting that
B7-H6 expression correlates with the stage of the
disease.

B7-H6 in inflammatory infiltrating cells: plasma cells and
other mononuclear cells

Another important finding to result from this study is
that B7-H6 expression was also found in some mono-
nuclear cells infiltrating the stroma; this finding was
more notable in those cells morphologically identified as
plasma cells. The positive staining observed in these cells
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was notably consistent and used as an internal control
for our experimental conditions (Fig. 3).

Interestingly, B7-H6 positive staining (showing both
cytoplasmic and membranous staining patterns) was ob-
served in infiltrating plasma cells in all groups. Looking
deeper into the different groups, we saw a higher expres-
sion of B7-H6 in the cervicitis group when compared
against the LSIL group (p =0.001) (Fig. 4). Between the
cervical intraepithelial lesions or cervical cancers we
found an interesting pattern, where the positive staining
of B7-H6 was found in a higher percentage and intensity
in infiltrating plasma cells in both types of cervical can-
cer. Our results showed a statistically significant differ-
ence when comparing LSIL vs SCC (p =0.001) and LSIL
vs UCAC (p =0.026) (Fig. 4). Moreover, we also found a
strong positive Spearman correlation (p=0.515, p<
0.0005) between plasma cells IRS and stage of the dis-
ease (LSIL, HSIL, and SCC).

Additionally, we also observed B7-H6 positive staining
in other mononuclear cells infiltrating the stroma. We
propose macrophages, dendritic cells and T lymphocytes
as possible B7-H6 positive cells; though, this finding will
require a deeper analysis in order to determine with cer-
tainty the identity of these cells. Nevertheless, despite
not knowing the cell lineage of these populations, no dif-
ferences regarding B7-H6 positive infiltrating mono-
nuclear cells were observed between cervical
intraepithelial lesions or cervical cancer groups. How-
ever, when comparing cervicitis against HSIL, expression
of B7-H6 in these infiltrating mononuclear cells was
higher in the cervicitis group (p=0.043). Results are
shown in Figs. 5 and 6.

Discussion
Immunohistochemical expression analyses of B7 family
members have led to reports demonstrating the expres-
sion of B7-H6 at the cell surface and in the cytoplasm in
several types of stressed or transformed cells. These re-
ports include evidence of B7-H6 in the following patho-
logical conditions: ovarian carcinoma, oral squamous
carcinoma, non-Hodgkin lymphoma, astrocytoma, gli-
oma, melanoma, atopic dermatitis, and liver tissue from
patients with hepatitis B virus-related acute-on-chronic
liver failure, among others. Interestingly, the severity of
these diseases has been positively correlated with the
presence of B7-H6; in some cases, a negative correlation
between B7-H6 expression and overall survival has also
been seen, as well as a positive correlation between dis-
ease progression and B7-H6 [9, 11, 15, 19-23]. In con-
trast, in some pathologies, such as in non-small cell lung
cancer or gastric carcinoma, B7-H6 has shown limited
value as a prognostic marker for the disease [24, 25].
Despite the fact that other B7 superfamily immune
checkpoint molecules have already been explored in the
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Fig. 3 B7-H6 immunoreactivity in plasma cells. B7-H6 positivity shows a cytoplasmic and membranous pattern in plasma cells. Photomicrographs
were taken with different objectives (10x, 20x, 40x, and 63x) from a cervicitis sample. Positivity in plasma cells was considered as an internal
control for the evaluation of B7-H6 staining in other cells

J

microenvironment of cervical cancer, until now, there
have been no reports examining B7-H6 expression in
cervical intraepithelial lesions or cervical cancer [26-28].
The findings of our present study demonstrate for the
first time that B7-H6 is not expressed in the abnormal
epithelial cells of low-grade squamous intraepithelial le-
sions (LSIL); while, in contrast, when the stage of the le-
sion is more advanced, such as high-grade squamous
intraepithelial lesion (HSIL) or both cancer types, squa-
mous cervical carcinoma (SCC) or uterine cervical
adenocarcinoma (UCAC), there is a positive correlation
with the immunoreactive score (IRS) for immunohisto-
chemical B7-H6 detection. These results match those
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Fig. 4 B7-H6 positive staining according to the immunoreactive
score in plasma cells infiltrating cervical intraepithelial lesions or
invasive cancer. B7-H6 positivity in plasma cells is positively
correlated with disease stage, confirmed by low staining in the
intraepithelial lesion groups and stronger B7-H6 staining in the
cancer groups. Statistically significant differences when comparing
LSIL vs SCC (p=10.001) and LSIL vs UCAC (p = 0.026) were found. As
a control of non-abnormal or non-transformed cells, cervicitis
specimens were also assessed. This group showed higher B7-H6
positive staining when compared against LSIL (p=0.001). A positive
correlation of B7-H6 staining between plasma cells and stage of the
disease (LSIL, HSIL, and SCC) was found with p=0.515 and a
significance of p < 0.0005. Abbreviations: LSIL: low-grade squamous
intraepithelial lesion; HSIL: high-grade squamous intraepithelial lesion;
SCC: squamous cervical carcinoma; UCAC: uterine cervical
adenocarcinoma. ***p = 0.001, *p < 0.05

observed in the aforementioned studies in other diseases,
where the severity of the pathology was correlated with
the expression of B7-Heé.

When we analyzed the cancer specimens according to
their histological classification, we interestingly found
that there was an even higher B7-H6 IRS in the UCAC
samples when compared with the SCC samples. Thus,
taking into consideration the fact that keratinocyte sur-
face expression of B7-H6 is reduced in SCC in compari-
son to UCAC, it is possible that this ligand could be
being released from the cell surface by mechanisms un-
known at this moment. Proteolytic cleavage, and soluble
liberation of B7-H6 via exosomes, are mechanisms that
have been reported in different conditions such as sepsis
or during the development of normal human pregnancy
[17, 22, 29]. Also, in some malignant tumors, soluble
B7-H6 has been proposed as an immune escape mech-
anism leading to dysfunction of NK cells via NKp30 re-
ceptor down-modulation [10, 11, 22, 30].

Under inflammatory conditions, it has been proposed
that both forms (membrane and soluble) of B7-H6 could
be regulated by different mechanisms including TRIF or
Myd88-dependent TLR signaling pathways [9, 17].
Therefore, considering that cervical microbiota changes
through progressive intraepithelial lesions advancing to-
ward cancer, which is characterized by the presence of
gram-negative bacteria, including Fusobacterium spp
[31], we cannot discard the possibility that microbial di-
versity associated with either squamous cervical carcin-
oma or cervical adenocarcinoma might be able to
activate different inflammatory pathways influencing
consequently the production of soluble or membrane
forms of B7-H6. However, at present no reports compar-
ing microbiota in SCC and UCAC have been performed.

While it is well known that SCC and UCAC present
different molecular profiles [32], as well as distinctive
pathogenesis and clinical behavior, the current treatment
regimens are still relatively the same for both histologi-
cally different cervical cancers; these conventionally in-
volve surgery, radiotherapy, and chemotherapy. In line
with the above, there is significant evidence that UCAC
have a greater propensity to metastasis and have worse
prognosis, than SCC [6, 33]. Thus, it is feasible to
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Fig. 5 B7-H6 staining in mononuclear cells. All mononuclear cells with positive staining show cytoplasmic and membranous patterns. There are
no differences in IRS, among the groups analyzed. Photomicrographs were taken with different objectives (10x, 20x, 40x, and 63x) from a chronic
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speculate that different expression patterns of B7-H6
might be responsible, in part, for some of these differ-
ences. Indeed, ongoing experiments of our group, for ex-
ample, show that B7-H6 expression is higher in HeLa
cells (an uterine cervical adenocarcinoma cell line), than
in SiHa (a squamous cervical carcinoma cell line). Differ-
ences in B7-H6 expression, then, could be important for
the design of unique patient-specific treatment protocols.
Aside from its role in delivering a stimulatory signal to
NK cells, B7-H6 could also be acting as a signaling pro-
tein (for the tumor) per se. Indeed, it has been reported
that B7-H6 has predicted intracellular signaling motifs,
such as ITIM, SH2, and SH3 domains [34]. More re-
cently, other studies have reported that the knockdown
of B7-H6 leads to the inhibition of cell proliferation, mi-
gration and promotes apoptosis in triple negative breast
cancer cells, non-Hodgkin lymphoma and glioma cells,
suggesting important biological roles executed by this
ligand [9, 15, 16, 35]. Therefore, it will be interesting to
examine if the expression of B7-H6, particularly in
UCAC, confers additional benefits/signals to the tumor
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Fig. 6 B7-H6 positive staining according to the immunoreactive
score in mononuclear cells infiltrating cervical intraepithelial lesions
or invasive cancer. Immunoreactivity for B7-H6 is higher in
mononuclear cells of the cervicitis group, compared with the HSIL
group (p = 0.043). Cervicitis specimens were used as control for non-
abnormal or non-transformed cells. Abbreviations: LSIL: low-grade
squamous intraepithelial lesion; HSIL: high-grade squamous
intraepithelial lesion; SCC: squamous cervical carcinoma; UCAC: uterine
cervical adenocarcinoma. *p < 0.05

cells that might influence biological processes, such as
proliferation and migration. If so, this might explain in
part why cervical adenocarcinomas have a worse prog-
nosis than squamous cell carcinomas.

Regarding the expression of B7-H6 in cells other than
the abnormal/transformed epithelial cells, our current
findings are consistent with earlier findings of B7-H6 ex-
pression in immune cells, such as monocytes and neu-
trophils, under inflammatory conditions [17, 20]. Our
results corroborate that an inflammatory environment,
such as found in cervicitis or during the progression to
cervical cancer [36, 37], can be associated with the ex-
pression of B7-H6 in immune cells. In our work, B7-H6
was found in cells infiltrating the stroma; other groups
have reported similarly that B7-H6 is over-expressed in
myeloid-derived cells in the dermis of atopic dermatitis
lesions, as well as in inflammatory cells in the tissue
stroma of oral squamous carcinoma [20, 23].

Surprisingly, B7-H6 was found in both the cytoplasm
and membrane of plasma cells; moreover, the B7-H6
IRS in plasma cells was higher in concert with the ad-
vance of disease stage (significantly positively correlated).
It is interesting to note that a previous study, in a trans-
genic mouse model, reported that B7h (another member
of the growing B7 family, ICOSL) on the plasma cell sur-
face drives an increase in the number of plasma cells se-
creting antigen-specific, high affinity, class-switched
antibodies, as well as a corresponding increased in
serum concentrations of antigen-specific antibodies [38].
Thus, we cannot discard the possibility that B7-H6
might promote similar roles in plasma cells in inflamma-
tory conditions of the cervix; however, to elucidate the
exact function of B7-H6 expressed by plasma cells infil-
trating the stroma, future experiments will be required
in order to address this speculation.

One major limitation of this study was the absence of
well-defined control tissues. Clearly, due to ethical
guidelines, biopsies of the healthy cervix could not be
obtained. For this reason, and in order to have the clos-
est to what we considered a good and representative
control, this study utilized biopsies of the cervix re-
moved due to different causes, such as leiomyoma or
prolapsed bladder surgery. All of these “control” samples
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presented cervicitis, and in 30% of these biopsies we ob-
served delimited B7-H6 staining in the parabasal layer.
Previous studies have reported B7-H6 expression in the
basal epidermis of normal tissue; this is in contrast to
atopic dermatitis lesions, where B7-H6 positivity was
found in suprabasal layers [23]. However, we do not
know yet whether this parabasal staining in our “control”
tissues is analogous to the pattern that is expected to
find in the normal cervical epithelia.

In summary, our results report for the first time the
positive correlation between B7-H6 expression and stage
during the natural history of cervical cancer. Certainly,
these results need to be accompanied by further func-
tional experiments, in order to elucidate the precise bio-
logical role of this molecule during the progression of
cervical cancer. With this in mind, the differential ex-
pression pattern of B7-H6 between SCC and UCAC
might prove to be a useful immunomarker that might be
considered as a candidate for the design of treatment ap-
proaches accordingly to the histological type of this can-
cer, which still remains as the third most deadly cancer
among Mexican women.

Conclusions

In conclusion, our work highlights that B7-H6 staining
(scored as IRS) in abnormal/transformed epithelial cells
is positively correlated with the progression of cervical
cancer. Apart from epithelial cells, B7-H6 was also found
in infiltrating mononuclear cells; specifically, B7-H6 was
consistently expressed by plasma cells infiltrated in all
groups. Finally the highest immunoreactive score for B7-
H6 were observed in tumor cells of uterine cervical
adenocarcinoma, suggesting B7-H6 as a possible immu-
notherapeutic target that could be address in the treat-
ment for this type of cervical cancer.

Methods

Specimens

A total of 62 formalin-fixed, paraffinized cervical biop-
sies obtained from the Hospital General de Occidente
(Secretaria de Salud Jalisco) were analyzed. The follow-
ing biopsies were collected: ten from women with cervi-
citis (biopsied for causes other than lesions or cervical
cancer), fourteen from patients with low-grade squa-
mous intraepithelial lesion (LSIL), fourteen from patients
with high-grade squamous intraepithelial lesion (HSIL),
fourteen from patients with squamous cervical carcin-
oma (SCC) and ten from patients with uterine cervical
adenocarcinoma (UCAC). The use of these biopsies was
accompanied by letters of informed consent and institu-
tional approval (detailed below). Mean ages and standard
deviation of the different groups were as follows: cervi-
citis (49 + 8); LSIL (32 +7); HSIL (35 +8); SCC (45 +7);
UCAC (46 £12). Cervical tissues were independently
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evaluated by two different pathologists. After the first
evaluation, tissues were further evaluated by a senior
pathologist to confirm the first diagnosis; slides that did
not match with the previous diagnosis were discarded.

Immunohistochemistry for B7-H6

Using the paraffin-embedded cervical biopsies, 2 pm thick
sections were cut. Sections were de-waxed with xylene
and rehydrated with ethanol and finally water. Antigen re-
trieval was performed using citrate buffer pH 6, 95 °C for
25 min. Hydrogen peroxide (3—-4%) was applied to block
endogenous peroxidase and then rinsed with TBS; after
washing, sections were incubated with primary rabbit
anti-human B7-H6 polyclonal antibody (Abcam, Cam-
bridge, MA, catalog number 121794), diluted 1:250 in
antibody diluent from Leica for 35min. Sections were
rinsed with TBS and then incubated with post-primary
antibody solution for 10 min, then again rinsed and horse-
radish peroxidase-labeled IgG anti-rabbit was applied for
15 min. Then, a solution containing 66 mM 3,3"-diamino-
benzidine tetrahydrochloride hydrate and other stabilizer
solutions containing (<0.1%) hydrogen peroxide were ap-
plied for 3 min; subsequently, sections were rinsed with
water and stained with hematoxylin <0.1% 4 min. All
steps were performed using the BOND-MAX Automated
IHC/ISH Stainer (Leica Biosystems).

Evaluation of immunohistochemical staining

Monitoring of the immunohistochemical staining was
analyzed and photographed using a Zeiss Axio Imager 2
Research Microscope.

Staining for B7-H6 was reported in accordance with
the immunoreactive score (IRS) system [39], which
ranged from 0 (100% negative tumor cells) to 12 (100%
strong staining tumor cells), as shown in Table 1.

Statistical analyses

Statistical analyses were performed using IBM SPSS Sta-
tistics 23 software. First, the Shapiro-Wilks test was per-
formed to identify the distribution of the population.
Due to the non-parametric distribution, the Kruskal-
Weallis and U-Mann Whitney tests were applied. The
Spearman correlation test was used to identify correla-
tions among groups. Results were considered statistically
significant when p < 0.05.

Table 1 Immunoreactive score (IRS) system. IRS = (A x B)

A (% positive cells) B (intensity)

0 =no positive cells 0=no color reaction

1< 10% of positive cells 1 =mild reaction
2 =10-50% of positive cells 2 = moderate reaction
3=51-80% of positive cells 3 =intense reaction

4> 80% of positive cells
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