
INTRODUCTION

ucoepidermoid carcinoma (MEC) is the second
common malignant tumor of salivary gland with
incidence rate of 24.4%  globally.1 In Pakistan,

it  is 50% of all malignant salivary gland tumors (SGTs)
with an incidence rate of 2.87%.2 It mainly occurs in 2nd
to 4th decade of  life  as painless, slow growing mass that
is fixed or firm lesion attaining size less than 4 cm with
smooth to rounded, irregular, elevated, non-ulcerated
margins.3 The exact etiology is still unknown but MEC may
occur due to genetic mutation or chromosomal translocation.4
Males  have four times more risk to develop this tumor as

compared to females.5
Parlous clinical features, aggressive nature or worst prognosis
of this tumor needs an early diagnosis. For histologic
diagnosis, cytology or biopsy is performed for screening
purposes, as SGTs are heterogeneous tumors having intense
overlapping in clinical and microscopic features among
many tumors so there is need of other diagnostic alternates
for confirmation of diagnosis.6

Modern science has developed a new treatment modality
of immunotherapy by blocking the immune check points
by using the immune check point inhibitors as anticancer
agents. In renal cell carcinoma, checkpoint blockade therapy
is used to improve prognosis and as future therapy against
carcinoma.7 PD-L2 also known as B7-DC (CD273) is an
important PD-1 ligand, and plays a role in regulating tumor
immunity.8

MEC is the most common malignant salivary gland
tumors in Pakistan and associated with poor prognosis.  So,
there is a need to improve the prognosis for such deleterious
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OBJECTIVE: This study was conducted to determine PD-L2 expression and its association with grading in patients with
mucoepidermoid carcinoma.
METHODOLOGY: This descriptive study was conducted over a period of 1 year after taking approval from Institutional
Ethical Review board.  A total of twenty-four cases of MEC were recruited from different tertiary health care hospitals in Lahore
and Multan. Data consisting of demographics and clinical features was collected. Histopathological analysis was done according
to Seethala's grading system. Immunohistochemistry (IHC) was performed to observe PD-L2 expression. Data was analyzed
by using SPSS 25.
RESULTS: The mean age was 30.08±12.8 years and there were 41.7% males and 58.3% females. Most common site of
involvement was found to be parotid gland. A total of (54.2%) cases were of low grade. Strong PD-L2 expression was observed
in 12(50%) cases while in 5(21%) cases there was week expression. No significant association of PD-L2 expression with grade
of tumor was observed.
CONCLUSION: Among salivary gland tumors, Mucoepidermoid carcinoma is emerging as most frequently diagnosed
malignancy. These tumors originate mainly from parotid glands usually during fourth decade of life. As preliminary data
generated from current research has highlighted the expression of PD-L2 in malignant MEC. The expression of PD-L2 was
observed in all of the tissue specimens in the current study as detected through IHC irrespective of the grade of the tumor.
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tumor. The emergence of ICIs in the field of immune therapy
might be helpful in reducing the burden and improving the
quality of life by making prognosis better. Hence, the
rationale of current study was to evaluate the expression of
PD-L2 in MEC patients in the local population of Pakistan
in order to use this marker for prognostic as well as potentially
in therapeutics.

METHODOLOGY

This descriptive cross-sectional study was conducted
in the Department of Oral Pathology and Morbid Anatomy
and Histopathology, University of Health Sciences, Lahore,
Pakistan from January 2019 to June 2019. Both males and
females of any age with first time diagnosed MEC from
different tertiary health care hospitals of Lahore were
included, while patients with recurrent tumor and other
co-morbid conditions were excluded. Demographic data
including age, gender, site of involvement was noted.
Histopathological grading was done into low, medium and
high grade according to Seethala's classification system,
based on cellular atypia, cyst formation and types of cells
(Seethala, 2009a). Immunohistochemistry was conducted
by using PD-L2 (1:200, clone 175511, monoclonal mouse,
cat # MAB 1224, R&D system, USA). PD-L2 expression
was evaluated on basis of extent and intensity of
immuno-labeling in tumor cell cytoplasm. Total score for
each case was calculated by multiplying the proportion
score (PS) and intensity score (IS) as shown in table 1.

STATISTICAL ANALYSIS

IBM SPSS statistics Version 2 was used to analyse the
data. Continuous variable like age was calculated in the form
of mean and standered daviation (S.D) while frequncy and

percentage were determined for categorical variables like
gender, tumor grades, and PD-L2 staining. Bivariate analysis
was  done to find an association between the variables. Chi
square test of independence was applied and p value < 0.05
was taken as significant. Association between gradre of
tumor, intensity sccore, proportion score and PD-L2
expression was analysed.

RESULTS

The mean age was 30.08 + 12.8 years, ranged from 10
to 55 years. There were 14 (58.3%) females and 10(41.7%)
males with ratio of M:F=1:1.4. The most common site of
involvement was parotid gland 18(75%) followed by
submandibular 5 (20.8%) and minor salivary glands 1 (4.2%).
Among 24 cases, 10(43.4%) cases were of low grade followed
by intermediate 13(56.5%) and high grade 1(4.3%).
(Figure -1)

 The most prominent pattern formed by the tumor cells
in MEC was intracystic component and mucous cells
representing about 54% of all the cases as shown in
figure 2.

     Regarding immunohistochemical expression of PDL2,
strong expression was seen in 12(50%) cases followed by
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Table 1: Immunohistochemical evaluation of PDL2 expression

Figure 1: Photomicrograph showing the (A) cystic component
with mucous cells (MC)(represented with black arrows) of low
grade mucoepidermoid carcinoma on higher magnification(B)
Intermediate grade mucoepidermoid carcinoma consisting of both
cystic and solid areas (black star) (grade II - both cystic and solid
type) (C) High grade tumor of mucoepidermoid carcinoma with
solid island predominating over the cystic one having epidermoid
cells (triangle)(solid variant) (H&E, 40X  H&E,10X)

Figure 2: Distribution of histopathological variants
of mucoepidermoid carcinoma



moderate and week expression in 7(29%) and 5(21%) cases
respectively. (Figure-3)

  Multivariant analysis was performed to determine the
association of demographic features and tumor grade with
PD-L2expression. Statistically no significant association
was found between age, gender, site, PD-L2 expression and
tumor grade in patients having MEC as summarized in table
2. However, histological invasion and mitotic activity showed
a significant association with tumor grade (P=.012 & P=.009)
(Table- 2).

The results showed no significant association of PD-L2
expression with grade of tumor. Ideally, low grade tumor
must show low expression and vice versa but there is an
exception that low grade cases of MEC were strongly positive
for PD-L2 expression and likewise the high-grade tumors
were also showing weak expression but not strong one.

DISCUSSION

Due to heterogeneity or diversity in SGTs, difficulty may
arise in diagnosis of such lesions. Adjuvant diagnostic tools

along with IHC and molecular testing proved so utile in
visualizing the cellular population for upgrading the tumor
classification, correct diagnosis of SGTs that contribute to
the proper treatment with improved prognosis .10  Advanced
treatment modalities are needed to treat these patients and
ameliorate the prognosis. Immune checkpoint inhibitors are
emerging as potential therapeutic modality for treatment of
salivary gland diseases.
 Engagement of PD-1 on T cells by either one of its
ligands, PD-L1 or PD-L2, leads to inhibition of T cell
proliferation. PD-1 interactions with its ligands can inhibit
TCR-mediated proliferation and cytokine production in the
absence of CD28 receptor signaling. PD-L2 binds to
macrophages via repulsive guidance molecule (RGMb)
receptors, and some other immune cells to enhance immunity.11

However, their significance in cancer prognosis is still unclear.
Studies have documented the expression of PD-L2 in head
and neck carcinomas, breast cancer, gastric carcinomas and
bladder carcinoma.12-14 owever limited literature is available
regarding PD-L2 expression and related significance in SGT.

The means age observed in present study was 30.08±12.80
years in 24 cases of MEC. It was reported that 83.3% patients
were below 40 years of age. Similar results regarding the
mean age of MEC were also documented by the local studies
that found mean age 32.9±14.88 years and 32.35±13 years
for MEC.5 A study conducted by AH Nagi and colleagues
had documented a higher mean age for MEC5, which does
not correspond with current study.

Rajasekaran and colleagues observed  the negative impact
of increasing age on grade of tumor.15 But the current study
did not show the association of age with grade of tumor.
However, all of these studies are hospital or laboratory based
and can only give an idea of the probable age distribution of
these tumors in local population and studies are needed to
establish a real age-related incidence and prevalence of these
tumors. Cancer is generally associated with increasing age
since aging causes cumulative exposure to carcinogens which
damage cells beyond a point where they can no longer repair
themselves, resulting in mutations that eventually lead to
cancer.16

The current study, showed slight female predominance
with ratio of M:F=1:1.4.Another local study reported similar
gender distribution in these tumors.2 Females are reported
to be more prone to be affected by MEC as compared to
males with a ratio of 10:01(17). On multivariate analysis,
present  study did not show any significant association
between gender and grade of tumor. While other study
reported significant association of gender with grading.15

The variations in gender distribution among different
populations might be due to differences in region, race or
culture.1 Galdris and colleagues (2019) conducted a study
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Table 2: Association of grade of tumor with demographic
and histological features or PD-L2 expression

Figure 3: Photomicrograph showing (A) low grade mucoepidermoid
carcinoma with strong cytoplasmic expression (black arrow) of
immune-marker. (B) Intermediate grade mucoepidermoid carcinoma
showing moderate cytoplasmic expression (black star)
(grade II - both cystic and solid type).(c) High grade tumor of
mucoepidermoid carcinoma (solid variant) with week expression
of tumor marker (triangle) (IHC;10X)
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on different population of Croatia, Nigeria, Iran, USA and
China. They reported that SGTs are more common in women
as compared to men in  all countries except China where
males are affected more.19

In current findings, the most prevailing site reported
MEC was parotid gland followed by submandibular and
minor salivary glands respectively. The studies conducted
both nationally and internationally, also documented the
similar findings as the parotid gland the most commonly
involving site.18 The highest involvement of parotid as
compared to other glands is attributed to varying cell types
that are present as compared to other salivary glands. Other
reasons can be gland size and its proximity to the lymphatics
and nerves.3

In the present study, grade I was found to be the most
common grade for MEC (intracystic component). A study
by Bobati and colleagues reported similar results with
maximum cases of grade I MEC graded.20 According to
Hussain et al (2017), MEC grade III was more prevalent in
their sample, which contradicts our findings.17 The
geographical distribution, race, genetic mutation, sample size
might be the causes for this contradiction.21 On IHC, the PD-
L2 expression was calculated by the multiplication of
proportion score by the intensity score of tumor cells and
100% of MEC cases stained positive for PD-L2 in current
study. A study on 172 cases of renal cell carcinoma, lung
carcinoma, gastric carcinoma, melanoma, breast carcinoma
reported  overexpression of PD-L2 in these tumors.12

Association between tumor grade and PDL-2 has been
reported in other head and neck tumors like squamous cell
carcinoma with a  significant association of PD-L2 with
prognosis of disease.22 Another study showed higher
expression of PDL2 in malignant salivary gland tumors.23

A study by Nakano et al strongly indicated that
PD-L2 expression may be a promising molecular target for
PD-L2-inhibiting ICI (i.e., PD-1 antibodies) since it appears
to reflect the biological aggressiveness of SGC.24 Moratin
and his research team found PD-L2 expression scores to be
significantly different in both primary tumors and lymph
node metastatic tumor. PD-L2 expression in metastases seems
likely as spread of tumors may always result from factors
that enhance immune escape of the tumor cells by modifying
tumor microenvironment (Moratin et al 2019).

All the MEC tumors studies in the present research were
positive for PDL-2 expression with a slight change in intensity
from Grade I to Grade III tumors, therefore no distinctions
within grades could be made. Further research on larger
sample sizes and equal grade distribution needs to be
conducted to validate the findings of PDL-2 expression in
case of mucoepidermoid carcinoma for finding any distinctions
between grades.

CONCLUSION

 Immunotherapy is the emerging therapeutic field in
cancer treatment. Drugs targeting programmed cell death
receptor and its ligands are undergoing clinical trials. As
preliminary data generated from current research has
highlighted the expression of PD-L2 in malignant MEC,
therefore, avenues for further research in the field are open
for researchers. This can contribute towards designing
personalized treatments in the patients suffering from the
malignant tumors of salivary glands.

LIMITATIONS

Malignant salivary gland tumors are reported in low
number in tertiary care health centre and therefore large
sample size could not be taken in the present study. Also,
most of the tumors are from parotid gland representation of
all salivary glands could not be made. Therefore, there is a
need to conduct these studies on larger sample sizes stratified
in terms of tumor grades and patient prognosis.
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