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Extracellular Matrix Metalloproteinase Inducer (EMMPRIN/CD147)
Expression and its Correlation with Progression of Oral Squamous Cell
Carcinoma
* Saha MK,1 Quruni MO,2 Afrin SS, 3 Hossain MS,4 Mahmud F,5 Mahmud SA,6 Jinnah MA,7
Dewan MR7
Abstract
Background: Oral cancer remains a major public health problem all over the world. Most of them are
squamous cell carcinoma. It is most common in fifth decade of life. The aim of this study was to assess
the distribution and pattern of EMMPRIN (CD147) expression and to assess the significance of its
expression with clinicopathological parameters in relation to cancer progression.
Methods: This descriptive cross sectional study was carried out at the Department of Pathology, Dhaka
Medical College over a period of two years from January 2017 to December 2018. A total 50 patients of
different sex and age groups with oral squamous cell carcinoma were enrolled in this study. During the
collection of specimen, all relevant information’s were recorded systematically in a prepared proforma.
All obtained specimens were immersed in 10% buffered formalin. Then proper H&E and
immunostaining were done according to the standard protocol. H&E stained slides were categorized as
different variety of squamous cell carcinoma. EMMPRIN staining was evaluated on the basis of extent
and intensity of immune-labeling tumor cells.
Results: Patients’ ages ranged from 20 to 80 years and distribution of sex were more common in female
(56%) than male (44%). OSCC was highest on the buccal mucosa (50%), followed by tongue (12.0%),
hard palate (12%) & Gingiva (10.0%) then other sites. Most common clinical presentation was ulcerated
(52%), followed by swelling/lump (26%), exophytic (20%) and white patch (2%). In this study Grade I
(48%) was the most prevalent grade followed by grade II (38%) and grade III (14%). In grade-I, 37.5%
were with EMMPRIN high/over expression; in grade II, 89.5% presented with high/over expression and
in grade III, all the patients were with high/over expression. There was statistically significant (p<0.05)
difference observed between increasing grade and level of expression. EMMPRIN over expression was
in stage-I (24.2%), stage-II (27.3%), stage-III (15.2) and stage-IV (33.3%). On the other hand, low
expression was observed mostly in stage-I (70.6%) then stage-II (17.6%), stage III & stage IV (5.9%)
each. Statistically significant (p<0.05) difference were observed among advanced stages and level of
expression.
Conclusions: EMMPRIN (CD147) protein is widely expressed in all the cases of OSCC in our
population with a significant association with grading and staging in relation to cancer progression. So it
could be considered as an objective and effective marker to predict the invasion and prognosis of OSCC
and could be an appropriate target for immunotherapeutic approaches.
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Introduction
Head and neck cancer is the sixth most
common cancer. In 48% of cases, the tumors
are located in the oral cavity and 90% of them
are squamous cell carcinomas.1 Oral
squamous cell carcinoma (OSCC) ranks
among the top ten most frequently cancers
with bad prognosis.2 Little is known about the
molecular events that govern OSCC initiation,
progression and metastasis.3
Extracellular
matrix
metalloproteinase
inducer (EMMPRIN) is known as CD147,
Basignin, M6, Neurothelin, or gp42 which is
present in squamous epithelial cells. It also
presents in other epithelial cells, neuronal or
nerve cells, myocardial cells, lymphoid cells
and germ cells. 4 It is expressed in several
cancers including head and neck squamouscell carcinomas, pancreatic adenocarcinomas,
kidney
chromophobic
carcinomas,
hepatocellular carcinomas, medullary breast
adenocarcinoma, cervical carcinomas and
glioblastoma. 4
EMMPRIN contributes to cell adhesion
modulation,
tumor
growth,
invasion,
metastasis and angiogenesis by association
with different signaling pathways.5 It plays a
vital role in survival of malignant cells also.6
EMMPRIN has been identified as a tumorcell membrane protein that stimulates MMP
(Matrix metalloproteinase) production in
stromal fibroblasts. This extracellular matrix
metalloproteinase contribute to epithelial to
mesenchymal transition (EMT) to promote
tumor invasion and lymph node metastasis.7
Recently, it has been reported to be a useful
diagnostic and prognostic marker as it is
involved in various aspects of cancer
progression. This can help to treat a large
number of population with oral squamous cell
carcinoma. Previously no study was done in
Bangladesh with this marker. The findings of
the current study may highlight the
significance
of
EMMPRIN
(CD147)

expression in relation to cancer progression
thus can become an attractive target for
immunotherapeutic approaches.
Methods
This was a descriptive cross-sectional study.
This study was carried out at the Department
of Pathology, Dhaka medical college over a
period of two years from January 2017 to
December 2018. A total 50 patients of
different sex and age groups with oral
squamous cell carcinoma were enrolled in this
study. Patients of any age group with
histopathologically diagnosed squamous cell
carcinoma of the oral cavity were included in
this study and patients who received neoadjuvant or adjuvant chemotherapy due to
carcinoma of oral cavity were excluded from
this study. To do this study ethical clearance
was taken from institutional ethical committee
of Dhaka Medical College. During the
collection of specimen, all relevant
information’s were recorded systematically in
a prepared proforma. All obtained specimens
were immersed in 10% buffered formalin.
Proper H&E and immunostaining were done
according to the standard protocol. H&E
stained slides were categorized as different
variety of squamous cell carcinoma.
EMMPRIN staining was evaluated on the
basis of extent and intensity of immunelabeling tumor cells. EMMPRIN showed
cytoplasmic and membranous staining
patterns for the positive cells. All the cases
were numbered chronologically and the same
number was given to histological as well as in
immunohistochemically stained slides. This
result is in accordance with studies done by
Piao et al. (2012) and Yang et al. (2013)4,8
who examined its immunohistochemistry in
hypopharyngeal carcinoma and salivary duct
carcinoma respectively. The intensity of
staining was scored as 0(absent), 1 (weak), 2
(moderate), and 3 (strong). The extent of
membrane tumor cells staining was semiquantitatively evaluated as 0 (no labelling or
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labelling in <10% of tumor cells), 1 (labelling
in 10% to 24% of tumor cells), 2 (labelling in
25% to 49% of tumor cells), 3 (labelling in
50% to 74% of tumor cells) and 4 (labelling
in 75% or more of tumor cells).
The sum of the intensity and extent scores
were used as the final score (0–7). Tissues
having a final score of 0-1 were considered
negatives. Final scores of 2-3, 4-5, and 6-7
were considered 1+, 2+, and 3+, respectively.
For data analysis, score 3+ was defined as
EMMPRIN overexpression. All necessary and
relevant data were processes. Data were
evaluated by standard statistical methods.
Analysis was done by SPSS (Statistical

Package for Social Science) by applying
appropriate formula.
Results
Table I: Shows age distribution of the
patients. The mean (± SD) of the total number
of patients was 56.74 (± 11.90) years with
range from 20 to 80 years and maximum
(58.0%) number of cases were between 41 to
60 age group
Age (Years)
20-40
41-60
61-80
Total

Frequency
4
29
17
50

Percent
8.0
58.0
34.0
100.0

Table II: OSCC was highest on the buccal mucosa (50%) followed by tongue (12.0%), hard palate
(12%) & Gingiva (10.0%) then other sites
Histologic Subtype
Site of lesion

Conventional

Verrucous

Buccal mucosa
Tongue

23 (46.0)
6 (12.0)

2 (4.0)
0 (0.0)

Spindle
type
0 (0.0)
0 (0.0)

Gingiva

5 (10.0)

0 (0.0)

Hard palate

4 (8.0)

Lip
Floor of mouth
Angle of mouth
Retromolar area
Total

cell

Papillary

Basaloid

Total

0 (0.0)
0 (0.0)

0 (0.0)
0 (0.0)

25 (50.0)
6 (12.0)

0 (0.0)

0 (0.0)

0 (0.0)

5 (10.0)

0 (0.0)

1 (2.0)

0 (0.0)

1 (2.0)

6 (12.0)

4 (8.0)

0 (0.0)

0 (0.0)

1 (2.0)

0 (0.0)

5 (10.0)

1 (2.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

1 (2.0)

1 (2.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

1 (2.0)

0 (0.0)

1 (2.0)

0 (0.0)

0 (0.0)

0 (0.0)

1 (2.0)

44 (88.0)

3 (6.0)

1 (2.0)

1 (2.0)

1 (2.0)

50 (100.0)

Figure within parenthesis indicates percentage.

Table III: Illustrates grade I (48%) was the most prevalent grade in this study followed by grade II
(38%) & grade III (14%)
Grade

Histologic Subtype
Verrucous

Spindle cell type

Papillary

Grade I

21 (47.7)

3 (100.0)

0 (0.0)

0 (0.0)

0 (0.0)

24 (48.0)

Grade II

18 (40.9)

0 (0.0)

0 (0.0)

1 (100.0)

0 (0.0)

19 (38.0)

Grade III

5 (11.4)

0 (0.0)

1 (100.0)

0 (0.0)

1 (100.0)

7 (14.0)

Total

44 (100.0)

3 (100.0)

1 (100.0)

1 (100.0)

1 (100.0)

50 (100.0)
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Table IV: The most common predominant buccal mucosa showed 48.5% with high/over expression
and 52.9% low expression. There was no statistical significance (p>0.05) observed between site of
lesion and level of EMMPRIN expression
Site of lesion
Low n (%)

Total
n (%)

Expression
High/Over n (%)

Buccal mucosa

9 (52.9)

16 (48.5)

25 (50.0)

Tongue

1 (5.9)

5 (15.2)

6 (12.0)

Gingiva

2 (11.8)

3 (9.1)

5 (10.0)

Hard palate

0 (0.0)

6 (18.2)

6 (12.0)

Lip

4 (23.5)

1 (3.0)

5 (10.0)

Floor of mouth

0 (0.0)

1 (3.0)

1 (2.0)

Angle of mouth

0 (0.0)

1 (3.0)

1 (2.0)

Retromolar area

1 (5.9)

0 (0.0)

1 (2.0)

Total

17 (100.0)

33 (100.0)

p value

0.111a

50 (100.0)

a

Chi-Square test was done to measure the level of significance.

Table V: Distribution of the patients with SCC according to clinical presentation by EMMPRIN
expression. The predominant clinical presentation was ulcerated lesion which showed maximum
(69.7%) high/over expression followed by swelling/lump (24.2%) & exophytic (6.1%).
Clinical presentation

Low n (%)

Expression
High/Over n (%)

Total n (%)

Ulcerated
Swelling/lump
Exophytic
White patch
Total

3 (17.6)
5 (29.4)
8 (47.1)
1 (5.9)
17 (100.0)

23 (69.7)
8 (24.2)
2 (6.1)
0 (0.0)
33 (100.0)

26 (52.0)
13 (26.0)
10 (20.0)
1 (2.0)
50 (100.0)

p value
0.001a

a

Chi-square test was done to measure the level of significance.

Table VI: In low expression, most of the histologic subtype were conventional (76.5%), followed by
verrucous (17.6%) and papillary (5.9%)
Histologic subtype
Low n (%)

Expression
High/Over n (%)

Total n (%)

Conventional

13 (76.5)

31 (93.9)

44 (88.0)

Verrucous

3 (17.6)

0 (0.0)

3 (6.0)

Spindle cell type

0 (0.0)

1 (3.0)

1 (2.0)

Papillary

1 (5.9)

0 (0.0)

1 (2.0)

Basaloid

0 (0.0)

1 (3.0)

1 (2.0)

Total

17 (100.0)

33 (100.0)

p value

0.057

50 (100.0)
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Table VII: Shows in grade I, 62.5% were low expression & 37.5% high/over expression. In grade II,
maximum 89.5% presented with high/over expression & only (10.5%) low expression. On the other
hands, in grade III, all patients were with high/over expression. There was statistically significant
(p<0.05) difference observed between grade and level of expression.
Expression

Grade

Total n (%)

Low n (%)

High/Over n (%)

Grade I

15 (62.5)

9 (37.5)

24 (100.0)

Grade II
Grade III

2 (10.5)

17 (89.5)

19 (100.0)

0 (0.0)

7 (100.0)

7 (100.0)

Total

17 (34.0)
33 (66.0)
Chi-Square
Square test was done to measure the level of significance.

p value

<0.001a

50 (100.0)

a

stage-I (70.6%), stage-II
Table VIII: Shows among low expression, most of the cases shows stage
(17.6%), stage III & stage IV were (5.9%) each. On the other hands, in high/over expression, stage I
were24.2% stage-II
II (27.3%), stage
stage-III (15.2) and stage-IV
IV (33.3%). Statistically
Statistica significant (p<0.05)
difference were observed between stage and level of expression.
Staging
Stage I
Stage II
Stage III
Stage IV
Total

Expression
Low n (%)
12 (70.6)
3 (17.6)
1 (5.9)
1 (5.9)
17 (100.0)

Total n (%)

High/Over n (%)
8 (24.2)
9 (27.3)
5 (15.2)
11 (33.3)
33 (100.0)

p value

20 (40.0)
12 (24.0)
6 (12.0)
12 (24.0)
50 (100.0)

0.013a

a

Chi-Square
Square test was done to measure the level of significance. 56.74 ± 11.90 (20-80)
(20

Male
44%

Female
56%

Low
34%

High/Ov
er
66%

Figure 1. Pie chart of patient with SCC Figure 2. Pie chart of the patients with SCC
according to sex. The male & female ratio was according to expression
1: 1.27.
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A. Photomicrograph showing a well differentiated
squamous cell carcinoma. (Case no. 7; H&E X 400x)

C. Photomicrograph showing a moderately
differentiated squamous cell carcinoma. (Case no. 16;
H&E X 400x)

E. Photomicrograph showing a poorly differentiated
squamous cell carcinoma. (Case no. 47; H&E X 400x)

B. Photomicrograph showing high expression of CD 147
molecule with strong intensity in well differentiated
squamous cell carcinoma (Case no. 7; EMMPRIN
immunostain X 400x)

D. Photomicrograph showing diffuse cytoplasmic and
membrane positivity of EMMPRIN immunostain in
more than 75% cells with moderate intensity. (Case no.
16; EMMPRIN immunostain X 400x)

F. Photomicrograph showing diffuse cytoplasmic and
membrane positivity of EMMPRIN immunostain in more
than 75% cells. (Case no. 47; EMMPRIN immunostain X
400x)

Figure 3. Photomicrographs of H and E and immunostains.
Journal of Histopathology and Cytopathology, 2020 Jul;
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Discussion
Oral
carcinogenesis
is
a
multistep
phenomenon whose progression is segregated
into the early and late stages. A series of
molecular events bring about this progression
from normal to dysplasia to carcinoma in situ
to invasion and eventual metastasis. This
progression is associated with controlled
proteolysis, and involves interactions between
the tumor cells and the extracellular matrix.9
Being an important factor in epithelial and
connective tissue interaction, EMMPRIN
might be involved in OSCC progression and
metastasis.

OSCC shows male predilection and presents
clinically as an exophytic mass14 a finding
corroborated by the present results. Verrucous
carcinoma (VC) accounted for 6% of the total
studied cases of the present study. Neville
(2016) reported that VC accounts for 1-10%
of all oral squamous cell carcinomas,
depending on the local acceptance of
smokeless tobacco use.15 In this study, VC
clinically presented at around an age of 60
years as an exophytic mass mostly on the
buccal mucosa, which is in accordance with
the reviewed literature and showed 4.5% of
the total OSCC in head and neck region.

The mean age of occurrence of our study is
(56.74 ± 11.90). Comparable age distribution
is found in the study conducted by Rahman et
al. (2014)10 which showed most cases in the
fifth decade of life and the mean age was
50.4±3. The gender related findings of the
current study (Male: Female ratio, 1:1.27) are
also consistent with the local study by
Suporna Salea, (2017)11 which showed the
ratio of malignant lesion 1:1.23. This may be
due to more tendency of betel nut chewing in
female of our country.

As for the histological grade, among the 50
OSCC cases investigated, well differentiated
carcinomas made most of the tumor burden
(48%). This result is consistent with Krishna
et al. (2014),12 Rahman et al. (2014)10 showed
well differentiated SCC was 39.9%, 42.8%
and 70.73% respectively. Among 44 cases of
conventional OSCC, most of the cases were
well differentiated (47.7%) followed by
moderate (40.9%) and poorly differentiated
(11.4%) cases.

The current study shows buccal mucosa
(50%) was the most prevalent site followed
by tongue and gingiva. The study conducted
by Krishna et al.(2014) also identified buccal
mucosa (35.5%) was the most prevalent site.12
In this study, non-healing ulcer (52%) was the
commonest presenting complain then
swelling/lump, exophytic and white patch
respectively.
Conventional variety of OSCC was the most
prevalent subtype encountered in the current
study (88%). The papillary OSCC was
diagnosed in 2% of the present cases, while
Thompson et al. (2003)13 revealed that it
constitutes approximately 1% of all OSCCs.
Most studies have demonstrated that papillary

According to the immunostaining results of
the present study, more than half of the OSCC
cases (66%) were categorized as having high
EMMRIN expression score and 34% cases
showed low EMMPRIN expression scores.
No case was detected as negative staining.
Similar to these findings, Monteiro et al.
(2014)6 showed positive EMMPRIN (CD147)
immunoreactivity in all examined OSCC
cases with high expression in 75.7% of the
cases. This suggests that EMMPRIN play an
important role in oral tumor progression.
We found significant association (p=0.001)
between the level of EMMPRIN expression
with histological grades of OSCC. Monteiro
et al. (2014)6 and Ahmed et al. (2014)16
demonstrated significant association of

Journal of Histopathology and Cytopathology, 2020 Jul; 4 (2)

Page 128

Original Contribution

EMMPRIN expression with histological
grades of OSCC (p=0.002 & 0.005
respectively). This finding is consistent with
our study. Ahamed et al. (2014)16 showed
over expression of EMMPRIN protein in well
differentiated
carcinoma
46.66%,
in
moderately 90%
and 100% in poorly
differentiated oral squamous cell carcinoma.
Whereas in our study EMMPRIN over
expression in poorly differentiated OSCCs
100%, moderate 89%, and well differentiated
tumors 37.5%. This result represents that
level of EMMPRIN expression increases with
increased grading.
In this study we observed that EMMPRIN
over expression was significantly associated
with advanced clinical stages. In this current
study EMMPRIN over expression was in
stage-I, 24.2%; stage-II, 27.3%; stage-III,
15.2%; stage-IV, 33.3% and showed a
significant p-value (0.013). This result
correlates with Ahmed et al.(2014)16 who
reported as stage-I, 7.7%; stage-II, 34.6%;
stage-III, 11.5% and stage-IV, 46.2% with
also a significant p-value (0.047). In advanced
clinical staging, EMMPRIN over expression
was also increased. EMMPRIN plays a
crucial role in tumor progression, invasion
and metastasis in head and neck squamous
cell carcinoma. So, it may represent a useful
biomarker
for
prognostic
evaluation.
Furthermore, the measurement of EMMPRIN
expression levels can assist in predicting
patients' prognosis.
Conclusion
Highest number of cases was in fifth decade
of life and the mean age of occurrence (56.74
± 11.90). The gender related findings of the
current study (Male: Female ratio, 1:1.27)
showing female predominance. The buccal
mucosa was the most frequently affected site
(50%) and conventional OSCC was the most
prevalent subtype. Among the 50 OSCC cases
investigated, well differentiated carcinomas

made most of the tumour burden (48%). More
than half of the OSCC cases (66%) were
categorized as having high EMMRIN
expression score. Significant association
(P=0.001) between EMMPRIN expression
scores with histological grades and clinical
staging of OSCC were found. Moderate
(89%) and poorly differentiated (100%)
OSCCs exhibited high expression score as
compared to well differentiated tumors
(37.5%). EMMPRIN (CD147) could be
considered as an objective and effective
marker to predict the invasion and prognosis
of OSCC. This could be an appropriate target
for immunotherapeutic approaches.
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