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Frequency of Cyclin D1 Insquamous Cell Carcinoma: Does this
have any Prognostic Implications?

Anita George, Durr-e-Sameen, Uzma Bukhari, Shahid Parvez

ABSTRACT

OBJECTIVE: To evaluate CyclinD1 as a bio-marker for Squamous cell carcinoma and to see it’s
prognostic role in disease outcome.

METHODOLOGY: This Descriptive cross-sectional study was conducted at section of Histopathology,
Department of Pathology & Microbiology at Aga Khan University hospital from September 2016 till
August 2017. Convenient sampling technique was used and 85 resection specimens (Paraffin Blocks) of
invasive Squamous cell carcinoma of oropharynx of stage Illl & IV as per TNM classification were
included in the study and Immunohistochemical staining for Cyclin D1was performed. Data analysis was
done on SPSS version 19.0. Mean, standard deviation, frequencies and Chi square test were applied and
p value less than or equal to 0.05 was taken as significant.

RESULTS: More than 50% staining for Cyclin D1 was seen in 78.6%(n=67) of the cases while, 21.2%
(n=18) samples showed < 50% staining.

CONCLUSION: In conclusion, our results showed that cyclin D1 is overexpressed in majority of patients

with oral SCC and is associated with aggressive clinicopathological features.
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INTRODUCTION

Squamous cell carcinoma (SCC) is one of the most
common malignant tumors found in human and
accounts for almost 90% of malignancies of oral
cavity'. SCC is reported to be the sixth most common
malignant lesion in humans. SCC in oral cavity termed
as Oral squamous cell Carcinoma (OSCC) is usually
seen in middle to old aged persons’. Habit of tobacco
usage and alcohol drinking greatly increases the
chances of development of OSCC. But studies have
shown high incidence of OSCC in persons with no
known risk factors?. Though, there are many state of
the art recent advances are seen in cancer treatment
but still overall survival rate of OSCC is significantly
constant in last 30 years®*. Currently, the most
important prognostic evaluation factor for OSCC is
lymph node metastasis (TNM) staging, but in many
cases, the tumors with same diagnostic staging
responds very differently to all the treatment
modalities and hence possess different prognosiss.
Keeping this in mind, many researches are in process
in this regard to identify novel biological and molecular
bio-markers which might hold important prognostic
role in disease outcome.

OSCC carcinogenesis requires 6-10 genetic events
which ultimately lead to disruption of pathways that
regulate basic cellular functions, cell cycle and cell
death pathways®. Hence, it's a multistep process in
which several factors such as Tumor suppression
genes, Oncogenes etc. are involved®’.

Alteration in cell cycle pathways is seen to be involved
in different cancers and two important cancer
suppressor genes in this regard are Retinoblastoma
gene (Rb) and the p53 gene’®. These two regulates
transition between different phases of cell cycle at
checkpoints. Rb pathway proteins (p16, Rb and Cyclin
D1 gene products) are responsible for the regulation
of G1-S transition”"°.

Rb holds the cell cycle in G1 phase, but when Rb is
phosphorylated the transition fromG1 to S phase can
occur. The phosphorylation of Rb protein is achieved
by Cyclin Dependent Kinases (CDKs) CDK4 and
CDK6encoded by Cyclin D1 gene located on
chromosome 11q13.Cyclin D-CDK4/CDK6 complexes
phosphorylates Rb protein as a result, it gets
dissociated from the E2F transcription factor and
hence process of DNA replication is initiated’"".
Researches have shown that overexpression of Cyclin
D1 leads to accelerated cell cycle turnover with less
requirement of growth factors in many cancers and
OSCC is not an exception'*'®. One study showed that
71.4% of the sample tumors (OSCC) showed low
immune-reactivity and 17.1% showed high immune-
reactivity for Cyclin D1'. Currently the data on cyclin
D1 in Patients with carcinoma of oropharynx is scarce
and secondly it is comparatively newer modality that
shows overexpression in human tumors. If the
overexpression is found to be higher in patients with
carcinoma of oropharynx then further studies may be
undertaken to assess its validity for use of this
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modality as screening test.

So, keeping the importance of identification of new
biological and prognostic factors which can contribute
to the aggressiveness of OSCC we did this study with
the objective, to determine the frequency of cyclin D1
overexpression in patients with squamous cell
carcinoma of oropharynx.

METHODOLOGY

This Descriptive cross sectional study was conducted
at section of Histopathology, Department of Pathology
& Microbiology at Aga Khan University hospital and 85
cases of Squamous cell carcinoma of oropharynx
were included using Non probability, consecutive
sampling technique.

The inclusion criteria was that all resection specimens
(tissue blocks) of invasive Squamous cell carcinoma
of oropharynx of stage Il & IV as per TNM
classification (done in collaboration with oncologist) of
more than 6 months duration of either gender were
included and scanty biopsy specimen, poorly fixed or
autolyzed specimen were excluded. Data analysis
was done on SPSS version 19.0. Mean, standard
deviation, frequencies and Chi square test were
applied and p value less than or equal to 0.05 was
taken as significant.

IMMUNOHISTOCHEMICAL STAINING FOR CYCLIN D1
The cyclin D1 expression was studied in formalin fixed
and paraffin embedded tumor sample by the standard
immunohistochemical technique on 5 micron paraffin
section using streptavidin —biotin universal detection
system using automated immunostianer Autostainer
link 48 (DAKO/Denmark). After processing sections
were washed and treated with primary antibody of
Cyclin D1 [M3642] followed by treatment with
biotinylated secondary antibody for 30 min. at room
temperature. Slides were made and examined under
light microscope. Presence of brown nuclear staining
and >50% of the nuclei were labelled as Cyclin D1
expression positive'®. Variables including age, gender,
patient identification and Cyclin D1 expression were
obtained on a predesigned form.

RESULTS

Our samples included 13% females (n=11) and 87%
male (n=74). On the basisof morphology 98.8%
(n=84) were moderately differentiated Squamous cell
carcinoma and 1.2% (n=1) was well differentiated. In
our samples the most common site was left buccal
mucosa, followed by right buccal mucosa and tongue
(Figure 1). Most of our patients were in T4 stage
followed by T3 and in nodal staging most patients
were in NO stage followed by N1(Table I).

As far as staining percentage of Cyclin D1 is
concerned, more samplesshowed >50% staining
(Table Il). Comparison of Cyclin D1 overexpression in

different study parameters such as gender, T and N
stage and Site of tumor is done by using Chi Square
test and is shown in Table Ill, comparison with age
and duration of disease is expressed in Table IV.

FIGURE I: DISTRIBUTION OF SITE
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TABLE I: CLASSIFICATION OF T AND N-STAGE IN
STUDY PATIENTS

T STAGE Frequency Percentage %
T 2 2.4%
T2 10 11.8%
T3 32 37.6%
T4 40 47.1%
T4a 1 1.2%
Total 85 100.0%
N SATGE Frequency Percentage %
NO 37 43.5%
N1 24 28.2%
N2 10 11.8%
N2b 13 15.3%
N2c 1 1.2%
Total 85 100%

TABLE II: CLASSIFICATION OF
OVEREXPRESSION OF CYCLIN D1 IN PATIENTS
WITH ORAL SQUAMOUS CELL CARCINOMA
(0Scc)

Staining Cyclin D1 Frequency Percentage %

<50% 18 21.2%
>50% 67 78.6%
Total 85 100.0%
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TABLE lll: COMPARISON OF CYCLIN D1
OVEREXPRESSION WITH DIFFERENT
PARAMETER OF THE STUDY IN PATIENTS WITH

osccC
Cyclin (n=85
mog?aephics Attributes Posi::ve (Nega)tive P-Value
Male 57(67.1%) 17(20%)
Sex 0.293
Female 10(11.8%)  1(1.2%)
T1 11.2%)  1(1.2%)
T2 6(7.1%)  4(4.7%)
T Stage T3 28(32.9%) 4(4.7%) 0.301
T4 31(36.5%) 9(10.6%)
Tda 1(1.2%)  0(0%)
NO 29(34.1%) 8(9.4%)
N1 17(20%)  7(8.2%)
N Stage N2 8(9.4%)  2(2.4%) 0.086
N2b 13(15.3%)  0(0%)
N2c 0(0%) 1(1.2%)
alveolus 1(1.2%) 3(3.5%)
Buccal 39(45.9%) 7(8.2%)
Cheek 0(0%) 1(1.2%)
floor of mouth  1(1.2%) 0(0%)
Growth tongue  1(1.2%) 0(0%)
Hard palate  1(1.2%)  1(1.2%)
intraoral 0(0%) 0(0%)
Intraoral 4(4.7%) 0(0%)
L buccal 0(0%) 0(0%)
L cheek 0(0%) 0(0%)
Lip lesion 0(0%) 0(0%)
T“Smit‘é”r Loweralveo-  g%)  00%)  0.093
Lower lip 0(0%) 0(0%)
mandible 1(1.2%) 0(0%)
R alveolus 0(0%) 0(0%)
R buccal 0(0%) 0(0%)
R cheek 2(2.4%) 2(2.4%)
R maxilla 2(2.4%) 1(1.2%)
Retromolar 1(1.2%) 1(1.2%)
tongue 0(0%) 0(0%)
Tongue  11(12.9%) 2(2.4%)
upper lip 0(0%) 0(0%)
Lip 3(3.5%)  0(0%)

TABLE IV: COMPARISON OF CYCLIN D1
OVEREXPRESSION WITH AGE & DURATION OF
DISEASE IN PATIENTS WITH OSCC

Cyclin (n=85)

De- .

. Attributes P-value
mographics Positive  Negative

<50 Years 39(45.9%) 8(9.4%) 0.297

Age Groups

>50 Years 28(32.9%) 10(11.8%)
Duration <1Years 42(49.4%) 8(9.4%) 0.163
Disease >1 Year 25(29.4%) 10(11.8%)
DISCUSSION

Oral squamous cell carcinoma (OSCC) is one of the
most prevalent type of malignant disorder and it is the
sixth most common cancer worldwide and furthermore
in developing countries it is estlmated to be the third
most common mallgnancy Multiple factors are
thought to be involved in the carcinogenic pathway of
Squamous cell carcinoma in which multiple genetic
changes are considered to play the most important
role. These mutations either through formation
abnormal proteins or through formation of normal
proteins in increased amountcauses the loss of control
on cell cycle. These mutations are also responsible for
the activation of oncogenes and altered functions of
tumor suppressor genes. As a result, uncontrolled
growth and ultimately invasion of these ceIIs oceur
which is the hallmark of the malignant disorders'’
Worldwide, there are 3-10% mortality |s because of
Oral squamous cell carcinoma (SCC)'®, one of the
major reason for this could be late diagnosis of the
disease, but with the advent of new diagnostic tools
early diagnosis is also becoming possible which would
ultimately lead to better grognosm for the patients
suffering from this disease’

Cyclin D1 is a cell regulator and can serve as an
attractive potential marker for tumor aggressiveness.
So, it can be utilized as a prognostic tool for Head and
Neck SCC across anatomic subsites. There are many
methods for analyzing Cyclin D1 expression ranging
from routine immunohistochemical expressmn to
sophisticated tools like amplification’®?*. Some studies
suggest that Cyclin D1 is found to be overexpressed
by gene amplification or by signaling dysregulation in
more than 80% of non-HPV-related head and neck
SCC*?, which is in concordance with the results of
our study where we found 67/85 cases (78.8%)
showed Cyclin D1 positivity.

Research studies have evaluated Prognosis of Oral
Squamous cell Carcinoma withthe
immunohistochemical expression of cyclin D1 and
have concluded that the cases which show over
expression of Cyclin D1 on Immunohistochemistry
exh|b|ts more aggressive behavior and shorter overall
survival®®?®, This is also elaborated by the findings of
our study where 40 out of 85 cases which showed
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positivity for cyclin D1 were T4 lesions, while 32 while
T3, 10 were T2 and two were T1 lesions showing that
most cases having Cyclin D1 overexpression
belonged to advanced T stages and hence bear poor
prognosis.

Similarly for nodal staging 37 out of 85 cases which
showed cyclin D1 over expression were NO lesions,
24 were N1 and 10 were N2 lesions, This shows that
cyclin D1 1overexpression are associated with lymph
node metastasis and thus poor patient prognosis in
oral Squamous cell carcinomas.

On the other hand Lam KY 2000%® concluded that
higher expression of cyclin D1 is seen in oral
squamous cell carcinomas (OSCC) with low and
intermediate grades of differentiation as compared to
that with high-grade of differentiation. In our study
84/85 cases were moderately differentiated squamous
cell carcinoma and only one cease was of well
differentiated carcinoma hence we could not do this
comparison of Cyclin D1 expression in our study.

Our study showed that cyclin D1 overexpression is
associated with higher T stage and Ilymph node
metastasis and thus poor patient prognosis in oral
Squamous cell carcinomas.

CONCLUSION

In conclusion, are results showed that cyclin D1 is
overexpressed in majority of patients with oral
Squamous cell carcinoma and it is associated with
aggressive clinicopathological features including
advanced tumor stage, lymph node metastasis and
poor patient prognosis.
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