
153

 

Asian Pacific Journal of Cancer Biology• Vol 5• Issue 4

apjcb.waocp.com                                                             Maryam Nazir Kiani, et al: Cytokeratin 13 and 17 in Oral Dysplasia and Carcinoma

Introduction

Head and neck cancer is the sixth most common cancer 
worldwide, out of which the most common histological 
type is squamous cell carcinoma [1]. In spite of the 
extensive advances in the field of research, it is associated 
with significant mortality and morbidity rates [2]. The risk 
factors of oral squamous cell carcinoma (OSCC) include 
tobacco, alcohol, poor nutrition, poor oral hygiene and 
high risk types of human papillomaviruses [3]. Dysplasia 
is characterized by disturbed keratinization starting from 
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the basal layer to surface epithelium. It can sometimes 
be difficult to identify on routine haematoxylin and eosin 
(H&E) staining and can transform into OSCC if left 
untreated. Diagnosis at late stages results in high treatment 
costs along with poor treatment outcomes [4]. This has led 
to the search of factors with early diagnostic relevance.

Cytokeratins (CK) are a group of the intermediate 
filament proteins in the epithelium comprising a 
heterodimer of an acidic and a basic keratin commonly 
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called the keratin pair [5]. In 1982, Moll et al. found 
that there were 19 subclasses of CK and classified them 
according to their molecular weights. CK are place specific 
and may change when the growth rate rises or when the 
degree of differentiation is altered pathologically [6].

Cytokeratin 13 (CK 13) is an intermediate filament 
protein which is present in the suprabasal (spinous and 
upper) cell layers of oral mucosa which due to loss of 
stratification, is down regulated in squamous dysplasia 
and squamous carcinoma [7-8]. A total loss of CK 13 
in spinous cell layer of carcinoma in situ (CIS) can be 
considered as an important immunohistochemical (IHC) 
marker for early diagnosis. The loss of CK 13 depends 
upon the degree of dysplastic change.

Cytokeratin 17 (CK 17) should also be focused as a 
diagnostic marker of OSCC, since several studies have 
reported that the expression of CK 17 could be detected 
in malignant tissues compared to normal tissues in 
squamous cell carcinoma of lung [9], cervix, larynx [10]
and esophagus.

Most of the cases of OSCC are headed by 
a pre-invasive stage which sometimes lasts for many 
years. The epithelium changes from normal, hyperplasia, 
dysplasia and invasive carcinoma. Sometimes on routine 
clinical and histopathological examination the initial 
epithelial alterations may not be easily identifiable. Hence, 
it is important to differentiate between OED and OSCC as 
the whole treatment plan of the surgeons and oncologists 
relies on correct diagnosis.

Materials and Methods

Ethical Approval
Before commencement of this study, an ethical 

approval was taken from the Institutional Review Board of 
AFIP (MP-ORP17-16/READ-IRB/18/678).

Sample Collection
In this cross sectional study, a total of 170 cases 

were retrieved from the record files of Histopathology 
Department of Armed Forces Institute of Pathology, 
Rawalpindi, along with their formalin-fixed, paraffin 
embedded blocks comprising 85 cases of each oral 
squamous cell carcinoma and oral epithelial dysplasia. 
Study was carried out over a period of one year from 
June 2018 to June 2019. Non probability convenience 
sampling technique was used until the desired sample 
size was achieved including patients of all ages and 
both genders while the specimen with poor fixation, 
scanty or autolyzed tissue were excluded from the study. 
For each case, demographic and clinical details of the 
patient were recorded in data collection questionnaire 
from the histories presented with each case. Consent 
was taken from all patients. Blocks were trimmed and 
cut into very thin sections of 5 microns using microtome 
and mounted on slides. Tissue mounted slides were 
stained with routine haematoxylin and eosin followed by 
immunohistochemical staining.

Immunohistochemical Staining
After established diagnosis on H&E, both 

immunomarkers were applied by using indirect 
method of IHC. Monoclonal antibody to CK 13 (Clone 
EP69, Catalogue no: RM0074; Medaysis) and monoclonal 
antibody to CK 17 (Clone EP98, Catalogue no: RM0077; 
Medaysis) was used by following the standard protocol of 
application. Control for both IHC markers was run with 
each batch. The microscopic and IHC results were 
also counter checked and verified by the consultant 
Histopathologist.

Evaluation of Staining
The staining pattern of both immune markers was 

found to be cytoplasmic. The CK 13 and CK 17 positive 
cells were defined as distinct yellow to brown staining of 
the cytoplasm of the cells. Depending upon the intensity of 
staining of cells, the case was considered as negative or 
positive.

Statistical Analysis
The information was collected in the form of variables 

on especially designed data collection questionnaire. 
Statistical analysis was performed using SPSS software 
version 24.0. Frequency and percentages were calculated 
for qualitative variables like gender, CK 13 and CK 17 
expression whereas quantitative variables such as age were 
presented in the form of mean and standard deviation. Chi 
square test was performed to assess the significance of 
difference. The P-value of ≤ 0.05 was considered to be 
significant.

Results

A total of 170 cases were collected for this study. Slides 
were prepared and stained with H&E and then examined 
for diagnosis. Of 170 cases, equal number of cases i.e. 
85 each of OED and OSCC were included in this study. 
Pattern of immune markers (i.e. positive or negative) was 
then analyzed in these cases. In each case, 10 high power 
fields (HPF) were selected and evaluated for CK 13 and 

Figure 1. H&E of Oral Squamous Cell Carcinoma (10x)
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In a total of 170 cases, 133 (78.2%) cases showed 
positive expression of CK 17 whereas 37 (21.8%) cases 
showed negative expression of CK 17. Out of 85 cases 
of OED, 59 (69.4%) showed positive expression of CK 
17 while in total of 85 cases of OSCC, 74 (87.1%) cases 
showed positive staining of CK 17. The remaining 11 
(12.9%) showed near or complete loss of CK 17. The. Chi 
Square test was applied to compare the expression of CK 
17 with histological diagnosis.

P-value of < 0.05 was considered as significant. 
The statistical estimates and expression of CK 17 with 
respect to individual grade of OSCC are represented in 
the Table (Table 2).

The H&E stained slides and the expression of each 
immuno-marker is also shown in the Figure 1 and 2.

Discussion

Head and neck cancer is the sixth most common cancer 
worldwide, out of which the most common histological 
type is squamous cell carcinoma [1]. It is particularly 
prevalent in South Asia [11], reaching up to 10% of all 
cancers in Pakistan and 45% in India [12]. On routine 
H&E, it is sometimes difficult to differentiate between 
OSCC and OED and when left untreated OED can 
transform into OSCC. Oral biopsies are mostly of small 
size so it becomes extremely difficult to differentiate 

CK 17 expression.
There were 101 (59.4%) male and 69 (40.6%) female 

patients which corresponds to a male: female ratio of 
about 1.46:1. In case of OED 46 (54.1%) were male and 39 
(45.9%) were female. While in case of OSCC 52 (61.2%) 
were male and 33 (38.8%) were female. The overall mean 
age of the patients at which they presented was 60.63 ± 
13.814 (mean ± SD) with the youngest of 30 years and 
the oldest of 95 years. Overall the buccal mucosa was 
involved in 47 (27.6%) of the cases followed by tongue 
in 40 (23.5%) of the cases. Buccal mucosa remained 
the most commonly affected site in case of dysplasia 
followed by vocal cord. However, in case of OSCC, the 
most commonly affected site was tongue followed by the 
buccal mucosa.

In a total of 170 cases, 34 (20%) cases showed positive 
expression of CK 13 whereas 136 (80%) cases showed 
negative expression of CK 13. Out of 85 cases of OED, 
26 (30.6%) showed positive expression of CK 13 whereas 
in a total of 85 cases of OSCC, 8 (9.4%) cases showed 
positive staining of CK 13. The remaining 77 (90.6%) 
OSCC cases showed near or complete loss of CK 13. Chi 
Square test was applied to compare the expression of CK 
13 with histological diagnosis (Table 1). P-value of < 0.05 
was considered as significant. The statistical estimates and 
expression of CK 13 with respect to individual grade of 
OSCC are represented in the Table (Table 2).

Histological Diagnosis
OSCC 
n (%)

OED
n (%)

P-Value

Expression of CK 13 Positive 8 (4.7) 26 (15.3) < 0.001*
Negative 77 (45.2) 59 (34.7)

Expression of CK 17 Positive 74 (43.5) 59 (34.7) 0.001*
Negative 11 (6.5) 26 (15.3)

Table 1. Expression of CK 13 and CK 17 in OSCC and OED (n=170)

CK, Cytokeratin; OSCC, Oral Squamous Cell Carcinoma; OED, Oral Epithelial Dysplasia; *Significant at 5% level of significance (P<0.05)

Table 2. Expression of CK 13 and CK 17 within Individual Grades of OSCC (n=85)

Grades of OSCC
WD-OSCC

n (%)
MD-OSCC

n (%)
PD-OSCC

n (%)
Expression of CK 13 Positive 3 (3.5) 3 (3.5) 2 (2.6)

Negative 39 (45.9) 31 (36.5) 7 (8.0)
Expression of CK 17 Positive 38 (44.7) 30 (35.3) 6 (7.1)

Negative 4 (4.7) 4 (4.7) 3 (3.5)
CK, Cytokeratin; OSCC, Oral Squamous Cell Carcinoma; WD, Well Differentiated; MD, Moderately Differentiated; PD, Poorly Differentiated

Table 3. Comparison between Previous and Current Study
Study Area Year CK 13 CK 17

Farrukh et al Karachi 2015 Complete or near loss, few showing focal reactivity -

Kitamura et al Japan 2012 2.9% positivity in OSCC 96.2 % positivity in OSCC

Mikami et al Japan 2011 100 % positivity in normal mucosa and mild OED while 
4% positivity in OSCC

100% positivity in severe OED & OSCC while 0% in 
mild OED and normal mucosa

Sakamoto et al Malaysia 2011 Down regulation in OED and OSCC -

Current Study Pakistan 2019 30.6 % positivity in OED and 9.4 % positivity in OSCC 69.4 % positivity in OED and 87.1 % positivity in OSCC
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between both. There are a number IHC markers used to 
differentiate between OED and OSCC. In our study we 
assessed the expression of two such IHC markers called 
CK 13 and CK 17, which can be used in addition to 
routine H&E staining to assist in differentiating OSCC 
from OED. CKs are intermediate filament proteins. 
Loss of CK 13 is reported with loss of stratification in 
squamous dysplasia and squamous carcinoma while 
expression of CK17 is reported in malignant tissues 
compared to normal tissues. Researches have been held 
out on individual expression of CK 13 and CK 17 in 
dysplastic and neoplastic oral epithelium and their results 
are in harmony with our study. In this study, however, we 
compared the expression of both markers. 

In this study, a total number of 170 cases of oral 
mucosal biopsies were taken in the Department of 
Histopathology, Armed Forces Institute of Pathology, 
Rawalpindi. Out of the 170 cases, there were 85 cases 
each of OSCC and OED. The mean age of the patients at 
which they presented was 60.63 ± 13.814 (mean ± SD) 
with the youngest of 30 years and the oldest of 95 
years. Many previous studies being conducted in 
Sweden, Denmark, Norway and Finland showed higher 
incidence of OSCC in 40 and above ages [13]. Previous 
studies being conducted in India and Pakistan show the 
same results.

There were 101 (59.4%) male and 69 (40.6%) female 
patients which corresponds to a male: female ratio of 

about 1.46:1, consistent with the previous international 
and local studies. In current study, the most common site 
for OSCC was tongue whereas for OED it was buccal 
mucosa. Previous studies report tongue to be the most 
commonly affected site, worldwide. However in Asian 
countries, buccal mucosa is the most commonly affected 
site followed by tongue [14]. This is attributed to the oral 
habits of the local population.

In this study, in a total of 170 cases, 34 (20%) cases 
showed positive expression of CK 13 whereas 136 (80%) 
cases showed negative expression of CK 13.  In contrast 
to this, out of total 170 cases, 133 (78.2%) cases showed 
positive expression of CK 17 whereas 37 (21.8%) cases 
showed negative expression of CK 17. These results are 
parallel to national and international studies. 

The results of the present study are s¡im¡ilar w¡ith 
the stud¡ies ͻon lͻocal pͻopulat¡iͻon. In a study being 
conducted in Karachi, in 2015, most of the biopsies 
labelled as dysplastic showed complete or near complete 
loss of CK 13 with only few showing focal weak reactivity 
[15]. Similarly most cases of OSCC showed complete 
loss of CK13 expression excluding very few cases with 
minimum focal reactivity in the keratin pearls only. This is 
in comparison with our study where 80% of all the cases 
showed near or complete loss of CK 13.

In 2012, a study conducted in Japan by Kitamura 
and colleagues showed that CK 17 and CK 13 were 
detected in 101 (96.2 %) and three (2.9 %) of the 105 

A, Expression of CK 13 showing negative staining with focal positivity; B, Expression of CK 17 showing strong 
positive cytoplasmic staining throughout the lesion.

Figure 2. Sections from Oral Mucosal Biopsies Showing Epithelial Dysplasia. A, Expression of CK 13 showing 
positivity only in the basal epithelial cells (10x); B, Expression of CK 17 showing negative staining (10x).
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OSCCs respectively [16]. Furthermore, it stated that 
there was considerable expression of CK 17 in well 
differentiated OSCC in comparison to moderately or 
poorly differentiated OSCC. Similar results are shown 
in this study where the positive expression of CK 17 and 
CK 13 is detected in 87.1% and 9.4% of all the OSCC 
cases. To further validate this, a future study to compare 
the expression of these markers in individual grades of 
OSCC keeping the sample size equal within the grades is 
recommended. The equal number of cases for each grade 
would help to minimize bias.

In another Japanese study conducted in 2016 
induction of keratin 17 was established to be a central 
feature of OSCC. In 50 biopsy specimens diagnosed as 
OSCC strong CK 17 expression was noted irrespective of 
the histological grade [17]. This again, compares with 
our study.

Sakamoto K et al, conducted a study in 2011 to examine 
the IHC expression of major keratins including CK 13 in 
epithelial dysplasia and OSCC [18]. He concluded his 
study by reporting consistent down-regulation of CK 13 
[19]. He stated this was due to changes in the epithelial 
morphology and dysregulated epithelial differentiated in 
OED and OSCC.

Yamashina and colleagues conducted a study in 2014 
in which they evaluated the morphometry as well as the 
IHC expression of CK 13 and CK 17. They specifically 
considered the superficial oral squamous cells in their 
study. In their study loss of CK 13 was associated with 
greater cellular atypia, while expression of CK 17 was 
related to higher-grade cellular atypia [20]. This is similar 
to current study where greater cellular atypia i.e. transition 
from increase in degree of dysplasia to invasive carcinoma 
causes loss of CK 13 and positive expression of CK 17.

Mikami et al, in 2011 conducted a research on “oral 
borderline malignancies” including OED and OSCC to 
assess the differential expressions for CK 13 and CK 17. 
They also included normal oral mucosal biopsies in their 
study. In normal oral epithelium, none of the biopsies 
showed CK 17 positivity (0%) in contrast to definite 
(100%) CK 13 positivity. Same pattern was observed in 
case of mild to moderate dysplasia. In comparison to this, 
the cases of severe dysplasia and invasive OSCC, definite 
(100%) CK 17 positivity was observed. CK 13 positivity 
was lost with only 7% of the positive cases in OED and 
4% in OSCC (7). The results of this study are also parallel 
to our study which indicate reciprocal relationship of the 
expressions of CK 13 and CK 17. 

The results of these different studies are summarized 
in the Table (Table 3).

A large sample size can further validate the results of 
this study. But, because of the time limitation and resources, 
this study was conducted on an estimated sample size. One 
future recommendation with respect to this study is to 
conduct it on a larger sample size and make comparisons 
within individual grades of OSCC. 

In conclusion, this study shows opposite expression of 
CK 13 and CK 17 in the form of loss of CK 13 and 
over expression of CK 17 with increase in the degree of 
dysplasia and invasive carcinoma. With the help of these 

IHC markers, early diagnosis can be ensured which 
not only help the clinicians in the assessment of the 
progression of disease at the time of initial diagnosis 
but also help in correct treatment planning and early 
management of the disease.
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