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Introduction: Intermediate filament and its prime role in the cytoskeleton involved in
maintaining cell morphology, and is mainly observed in epithelial cells called as Cytokeratin.
CKAE1/AE3 is a combination of two different clones of anti-CK monoclonal antibodies, a single
reagent can be obtained with broad spectrum reactivity to high molecular weight and low
molecular weight CK which can be used in different types of cancers or lesions.

Aim: To compare the expression of the CK-AE1/AE3 in oral squamous cell carcinoma (OSCC)
and potentially malignant oral disorders (PMOD) through immunohistochemical method
through a systematic review process.

Materials and Methods: Articles or original studies related to the use of IHC marker AE1/AE3
in OSCC, malignant tumors and PMODs were selected for systematic review process.
PUBMED and GOOGLE SCHOLAR were the search engines used for collection of articles.
Keywords used were PAN CK [AE1/AE3], SCC, OSCC, PMOD. Articles included based on
PRISMA guidelines.

Results: A total article based on search strategy identified 492 suitable abstracts; 474 did not
meet the eligibility criteria. Full text articles were obtained for 18 articles. Six articles were
excluded from the study for various reasons like case reports, reviews and letters to editors
and any article published in languages other than English were also excluded. Finally, after
considering all the inclusion and exclusion criteria, a total of 12 articles were included in the
study. Considering all these articles, comparing the expression of pan-cytokeratin [ael/ae3]in
oral squamous cell carcinoma and potential malignant oral disorders.

Introduction

Squamous cell carcinoma accounts for 90% of all oral malignant growths. It can affect any
anatomical part of the mouth, but the most common are the tongue and the floor of the mouth. It
usually comes from pre-existing potentially malignant lesions and sometimes can arise as an
entirely new lesion; but in any case, it comes from the precancerous epithelium. well-known risk
factors for oral squamous cell carcinoma are Tobacco and betel quid use, excessive consumption of
alcoholic beverages, and low intake of fresh fruits and vegetables [1].

The term “Potential Malignant Oral Disorder” (OPMD) was recommended by an international
working group convened in London in 2005 by the World Health Organization (WHO) Collaborating
Center for Oral Cancer and Precancerous Diseases. This suggests that not all diseases described as
such will transform into invasive cancer. Leukoplakia, erythroplakia,oral submucosal fibrosis, lichen
planus, palatal lesions in reverse smokers, actinic keratosis, discoid lupus erythematosus,
congenital dyskeratosis, and epidermolysis bullosa are examples of potentially malignant oral
disorders [2].
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Cytokeratin (CK) is an intermediate filament and is an important part of the cytoskeleton involved
in maintaining cell morphology, and is mainly observed in epithelial cells. CKAE1/AE3 is a mixture
of two different clones of anti-CK monoclonal antibodies. By combining these two reagents, a single
reagent with broad spectrum reactivity to high molecular weight and low molecular weight CK can
be obtained. In a study by Kaufmann et al, in dysplasia and carcinoma in situ, atypical cells show a
response pattern in which there is loss or increased expression of AE1, which indicates that AE1
can be used as a biomarker to identify early aberrations in esophageal epithelial cancer [3].

This study is to compare the expression of the CK-AE1/AE3 in oral squamous cell carcinoma (OSCC)

and potentially malignant oral disorders (PMOD) through immunohistochemical method through a
systematic review process.

Materials and Methods

In this study, a systematic review has been performed by considering AE1/AE3 as a diagnostic
histochemical marker in both OSCC and PMOD.

To answer the question of whether AE1/AE3 can be used as a diagnostic marker in PMODs, the

literature search using a combination of keywords was done. PUBMED and GOOGLE SCHOLAR
were the search engines that were used for collection of articles. Keywords used were PAN CK

[AE1/AE3], SCC, OSCC, PMOD.

Only invitro studies conducted in humans for the past 15 years were included in the study.

Inclusion Criteria

1. ORIGINAL STUDY related to the use of IHC marker AE1/AE3 in OSCC, malignant tumors and
PMODs.

2. Articles Published from 2005 to 2021.

Exclusion Criteria
1. Reviews, case reports, conference presentations.
2. No full text
3. Languages other than English
4. Published before 2005

The article has been written according to the PRISMA guidelines (Figure 1).

Figure 1. Prisma Flow Chart.

Results

The keyword search strategy identified 492 suitable abstracts; 474 did not meet the eligibility
criteria. Full text articles were obtained for 18 articles. Six articles were excluded from the study
for various reasons like case reports, reviews and letters to editors and any article published in
languages other than English were also excluded. Finally, after considering all the inclusion and
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exclusion criteria, a total of 12 articles were included in the study. Five studies were taken for
OSCC, four studies related to Squamous Cell Carcinoma (SCC) occurring in other parts of the body
like gastro-intestinal tract-colorectal, oesophagus and breast cancer, two for Oral Sub Mucous
Fibrosis (OSMF) and one study related to leukoplakia. The different studies showed that the
expression of CK [AE1/AE3] increased as the grade of the malignancy worsened, starting from the
PMODs like OSMF and dysplasia to poorly differentiated SCC, corroborated by the weakly-positive
staining of PMODs, positive staining by SCC and greatest intensity of immunological staining by

poorly differentiated SCC (Table 1).
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Table 1. Overview of Selected Studies.

MM, Micro metastasis; ITC, isolated tumor cells; H&E, Haematoxylin and Eosin; PESC, Primary
esophageal small cell carcinoma; Pan CK, Pan cytokeratin; SMA, Smooth muscle actin; HMB,
human melanoma black; PCNA, Proliferating cell nuclear antigen; VEGF, Vascular endothelial
growth factor; HMWCK, High molecular weight cytokeratin

Discussion

In India oral tumors constitutes 30% of all malignancies and of these 90% are OSCC. Some of the
oralcarcinomas arise from pre-existing,pre-cancerous lesions such as OSMF and leukoplakia.
However, the malignant conversion rate of pre cancerous lesion ranges from 8% to 10%. Recently,
it has been found that even the clinically normal appearing mucosa in a patient. Dysplasia may be
observed in cancerous lesion and on the contra lateral anatomic site. To study histopathologic
changes that are observed in mucosa opposite to oral cancers,tumor markers play an important
role in differentiating a normal tissue from cancerous tissue.

Pan CK (pan CK) (AE1/AE3) can be used to identify a wide spectrum of both acidic and basic
cytokeratin’s and is commonly used as an prime marker to differentiate epithelial tumors from the
nonepithelial ones with a high degree of accuracy even under low power standard light microscope.
Since pan CK [AE1/AE3] is an epithelial marker it shows positivity for majority of epithelial tumors,
more commonly in OSCC and PMODs.It has been shown that changes in the underlying connective
tissue are reflected in the adjacent epithelium and also result in alterations in CKexpressions.

In a study done by G Cserni et al, AE1/AE3 immunostaining in the basal layer was negative in the
majority of cases except in severe dysplasia where 50% of cases showed a positively stained basal
layer. CK 5 and CK 14 form the CK network in the basal layer. Reduced expression of one of this
pair of CKs could result of stratified squamous epithelium.14in the reduced detection of the other.
The CK 14 positivity was confirmed by the immunostaining results, showing expression in the basal
layer in all cases studied. Therefore, the lack of basal layer staining could represent a reduction in
CK 5 expression frequently at an earlier stage in malignant transformation, reducing the detection
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by AE1/AE3 antibody of CK 14 expression [8].

AE1/AE3 antibody proved helpful in detecting malignant changes in clinically normal appearing
mucosa (mirror image biopsy) in OSCC. For CK AE1/AE3, out of 7 cases, showing strong positive
staining, one case showed more positivity in stratum spinosum and stratum superficiale and less
intense staining in stratum granulosum and basale. This may be due to same pattern of keratin
expression in stratum superficiale and stratum spinosum.

OSCC commonly metastasizes to the regional lymph nodes which are the first sites for tumor cells
arrest that have invaded the peritumoral lymphatics and hence the strongest indicator of disease
prognosis and outcome. For identification of an epithelial component, a mixture of antibody clones
can be applied depending on its origin. The clones such as KL1, MNF116 and AE1/ AE3 employed
for detection of epithelial tumors.KL1 is recommended for detection of CKs 1, 2, 5, 6, 7, 8, 11,14,
16, 17 and 18. Pan-CK is highly useful for screening of nodal micro metastasis MM even when low-
power standard light microscopic examination is employed. Hence, this marker was preferred over
other markers for detection of MICROMETASTASIS and ISOLATED TUMORCELLS [5].

Spindle Cell Carcinoma (SpCC) has been represented as a biphasic tumour with a common site to
be affected was the upper aerodigestive tract. In a study by Ruchika Gupta et al reported three
tumour-cell markers to which IHC analysis were done: CK, vimentin and smooth-muscle actin were
done. CK positive was significantly greater in SCC than in spindle cell and squamous cell
components of SpCC. The squamous cell areas of this carcinoma had a greater mean positivity for
CK. The spindle cell areas plump to oval cells with nuclei elongated intermixed exhibiting both CK
and vimentin positivity [7].

CK positive nodal structures cannot be equated with metastatic nodal involvement always. Normal
components of the lymph nodes may also stain with anti-CK antibodies. Plasma cells have also been
reported to stain with CAM5.2 [monoclonal antibody] and in IHC, pan CK of unselected axillary
lymph nodes from patients with Invasive Lobular Carcinoma has been shown to upstage these
patients more often than those with ductal carcinoma [8].

CK and vimentin protein expression is a useful biomarker for PESC accurate diagnosis, but not
prognosis. The present results demonstrate that CK, expressed chiefly in epithelial tumor cells, and
vimentin, expressed always in spindle tumour cells, are useful diagnostic biomarkers in PESC,
especially, the predictive power of the AE1/AE3 and vimentin proteins together was increased
apparently than with single protein. However, the AE1/ AE3, CK5/6 and vimentin proteins
expressions didn’t show any remarkable effects on PESC survival. Furthermore, no relationship was
observed for the AE1/AE3 and vimentin proteins expression and age, gender, tumor location, gross
appearance, lymph node metastasis, and TNM stage [6]. In SCC, recently immunocytochemical
techniques have become widely used in cytopathology for the demonstration of a large number of
various antigens (e.g., pb3, CEA, EMA, LeuM1, B72.3, Lectin, CK, vimentin etc) in effusion and
aspirate as an aid in differentiating malignant cells from benign cells. The detection of CK
intermediate filament is widely used to identify tumors of epithelial origin. In present study CK
positivity is found in 08/12 (66.66%) squamous cell carcinoma from aspirates [3].

In Colorectal cancer, monoclonal cytokeratin antibody AE1/AE3 to detect lymph node
micrometastasis in Dukes’ A and B colorectal cancer patients by using Immunohistochemistry.
These patients usually treats with curative operation without any discovery of lymph nodes
metastases using conventional histological techniques in the resected specimens. The results
suggested that occult cancer cells were significantly stained with anti-CK antibody.

Over expression of panCK [AE1/AE3] can be used as a potential tool in diagnosis and hence used as
a diagnostic marker. It is also used to see the progression of OSCC in response to specific
treatment; so, it can also be used as prognostic marker. The advantage of this marker is, it has a
high specificity, high sensitivity, long lead time, levels correlate with tumor burden, it has a short
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half-life, it is simple and cheap to test and it can be easily obtained. More studies are definitely
needed in future with panCK [AE1/AE3] in PMODs, especially in different grades of severity of
these, to have an excellent database for comparative and analytical studies.

More studies are also needed with regard to the TNM- staged OSCC and different grades of OSCC
so that this maker can serve as a fool proof method in prognosis. The antibody reviewed in this
study-panCK [AE1/AE3] constitutes a satisfactory diagnostic panel for assessing benign and
premalignant oral lesions as they provide information about epithelial differentiation, proliferation,
and cell-cycle regulation. AE1/AE3 antibody is not a useful marker in assessing tumour invasion as
it does not stain the basal layer in all cases. It is a satisfactory marker of squamous epithelium and
has a useful application in distinguishing between SCC and malignancies of non-epithelial origin.

In conclusion, Thus, the current systematic review depicts the importance of the pan-CK marker-
AE1/ AE3 as a very crucial tumormarker. Though it is a very often-researched marker as far as SCC
is concerned, studies are limited with regard to the same in PMODs. This review tends to point
towards this lacuna, which if addressed, will showcase this marker as a very potent diagnostic and
prognostic marker. The quality and quantity of its expression can serve as a map to target the
therapies towards reversibility of PMODs and a quicker remission of frank malignancies. Also,
innovative studies, in the same direction can be conducted and are needed in other epithelial
potentially malignant lesions/conditions and tumors- benign/malignant like ameloblastoma, salivary
gland tumors, extra-oral lesions etc.
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