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THE EXPRESSION OF E6 HPV, p53 AND p16INK4A AT WELL, MODERATELY, AND POORLY 
DIFFERENTIATED CERVICAL ADENOCARCINOMA 

Gondo Mastutik1, Alphania Rahniayu1,2, Nila Kurniasari1,2, Anny Setijo Rahaju1,2, Rahmi Alia3, 
Sjahjenny Mustokoweni1,2

1Department of Anatomic Pathology, Faculty of Medicine, Universitas Airlangga, Surabaya, 2Dr. Soetomo General 
Academic Hospital, Surabaya, 3Prof Dr Soekandar Hospital, Mojokerto, Indonesia

ABSTRACT

The objective of this study is to analyze the expression of E6 Humanpapilloma virus (HPV), p53, and p16INK4A in cervical 
adenocarcinoma grade well differentiated (WD), moderately differentiated (MD), and poorly differentiated (PD). A cross sectional 
study conducted at Department of Anatomic Pathology, Dr. Soetomo General Academic Hospital Surabaya Indonesia using formalin 
fix paraffin embedded (FFPE) from cervical normal and cervical adenocarcioma grade WD, MD, and PD. The expression of E6 
HPV, p53, and p16INK4A was performed by immunohistochemistry (IHC) staining. Data were analyzed with Kruskal-Wallis and 
continued with Mann-Withney test. The expression of E6 HPV in the cervical adenocarcinoma showed 35.9% specimens represented 
negati e and 64.1% specimens represented positive. There was no significant difference in the expression of E6 HPV and p53 in 
cervical adenocarcinoma between grade WD, MD, and PD. The p16INK4A was overexpressed, shown as diffuse appearance in 
89.7% of the specimens. There was a significant difference in the expression of p16INK4A between grade WD and MD with PD. In 
conclusion, some of cervical adecarcinoma were not caused by infection of HPV type 16 or 18 and the expression of p16INK4A 
might take a role in the developing of malignancy that caused by infection of HPV. 

Keywords: Grading of cervical adenocarcinoma; E6 HPV; p53; p16INK4A 

ABSTRAK

Tujuan penelitian ini adalah menganalisa ekspresi E6 Humanpapilloma virus (HPV), p53,dan p16INK4A pada adenocarcinoma 
servik grade well differentiated (WD), moderately differentiated (MD), dan poorly differentiated (PD). Penelitian cross sectional 
dilaksanakan di Departemen Patologi Anatomik, Rumah Sakit Umum Pendidikan Dr. Soetomo Surabaya Indonesia menggunakan 
blok paraffin (BP) dari jaringan serviks normal dan adenocarcioma servik grade WD, MD, dan PD. Evaluasi ekspresi E6 HPV, p53, 
dan p16INK4A dilakukan dengan pewarnaan immunohistochemistry (IHC). Data dianalisa dengan Kruska -Wallis kemudia
dilanjutkan de gan Mann-Withney test. Ekspres E6 HPV pada ad nocarcinoma servik menu jukkan 35.9% sp cimen a alah negatif 
dan 64.1% specimen adalah positif. Tidak terdapat perbedaan yang nyata ekspresi of E6 HPV dan p53 pada adenocarcinoma servik 
antara grade WD, MD, dan PD. Terjadi overekspresi p16INK4A, yang menunjukkan sebaran merata pada 89.7% dari spesimen. 
Terdapat perbedaan yang nyata pada ekspresi p16INK4A antara grade WD dan MD dengan PD. Kesimpulan, beberapa specimen 
adecarcinoma serviks tidak disebabkan oleh infeksi HPV 16 atau HPV 18 dan ekspresi p16INK4A mungkin berperan dalam 
perkembangan keganasan servik yang disebabkan oleh infeksi HPV. 

Kata kunci: Grade adenocarcinoma servik; E6 HPV; p53; p16INK4A 

Correspondence: Gondo Mastutik, Department of Anatomic Pathology, Faculty of Medicine, Universitas Airlangga, Jl. 
Prof Dr Moestopo 47, Surabaya 60132, Indonesia, E-mail: gondomastutik@fk.unair.ac.id, gondomastutik@gmail.com
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INTRODUCTION

Cervical cancer is the fourth most common cancer 
diagnosed in women worldwide. In Indonesia, it is the 
second most common cancer diagnosed in women after 
breast cancer, with an estimated 20,928 new cases and 
4,097 deaths in 2012 (Ferlay et al 2013). Based on the 
histological classification of tumours, the most common 

type of cervical cancer is squamus cell carcinoma 
(Wells et al 2003) and cervical adenocarcinoma 
comprises 15% of cervical cancer cases (Siriaunkgul et 
al 2013). The incidence rates of cervical adenocarci-
noma tend to increase in Korean women (Oh et al
2013), in women in the United States (Adegoke et al
2012), and in the Netherlands where it is found 
predominantly in women of 25-39 years old (van der 
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Horst et al 2017 . This trend is particularly evident 
among females aged <40 years and has occurred despite 
extensive cytology-based screening programs 
(Tornesello et al 2014). Adenocarcinoma originates 
from glandular precursor lesions of the endocervical 
mucosa that are difficult ro reach by pap smear 
examination. Therefore, although screening programs 
have led to a substantial decrease in the incidence of 
squamus cell carcinoma (Andersson et al 2013), it is not 
protective for precursor cancer whose cells cannot be 
reached by screening programs, including cervical 
adenocarcinoma.  
 
Humanpapilloma virus (HPV) has already been 
established as the cause of cervical cancer and it is 
related to other anogenital cancers (anus, vulva, vagina 
and penis) as well as head and neck cancers. HPV types 
16 and 18 are responsible for about 70% of all cervical 
cancer cases worldwide (Bruni et al 2017). The E6 and 
E7 of the high risk HPV have associated with oncogenic 
transformation. E6 interacts with the product of tumour 
suppressor genes p53. It targets p53 for degradation via 
ubiquitin pathway, resulting in loss of G2/M checkpoint 
regulation. In addition, degradation of p53 by E6 HPV 
leads to irreversible DNA damage and the cells enter the 
cell cycle and cease to apoptose, resulting in the accu-
mulation of genomic instability and g netic alteration. 
E7 interacts with retinoblastoma (RB) family member 
RB1, RBL1, and RBL2, then targets them for degra-
dation, resulting in nuclear translocation of E2F and 
promotion of S-phase transition. The result of pRb 
downregulation of the loss of feedback inhibition and 
overexpression of p16INK4A (Scheffner et al 1990, 
Hietanen et al 2000, Crosbie et al 2013).  
 
During the progression of cervical adenocarcinoma, 
cells differentiate into well-differentiated (WD), mode-
rately-differentiated (MD), or poorly-differentiated 
(PD). However, the expression of p53 and p16INK4A in 
cervical adenocarcinoma grade WD, MD, PD is still not 
clear. The objective of this study was to analyze the 
expression of E6, p53, and p16INK4A in cervical 
adenocarcinoma grade WD, MD, and PD.  
 
 
MATERIALS AND METHODS  
 
Specimens 
 
This was a cross sectional study conducted at the 
Department of Anatomic Pathology, Dr. Soetomo Gene-
ral Academic Hospital Surabaya Indonesia. The 
specimens were cervices from the uterine prolapse cases 
and adenocarcinoma cases that had been diagnosed by 
pathologist. There were 10 formalin fix paraffin 
embedded (FFPE) of the uterine prolapse as control 
group and 39 FFPE of cervical adenocarcioma that 

consisted of 14 tissues were grade WD, 12 tissues were 
grade MD, and 13 tissues were grade PD.  
 
Immunohistochemistry staining 
 
The expressions of E6 HPV, p53, and p16INK4A are 
detected by immunohistochemistry (IHC) staining using 
the HPV16 E6/18 E6 Antibody (C1P5): sc-460 (Santa 
Cruz Biotechnology), monoclonal antibody p53 clone 
Y5 (Biocare), and Anti-CDKN2A/ p16INK4A Antibody 
(clone 1E12E10) IHC- -B5261 (LS Bio).  
 
The scoring of the positive interpretation for E6 HPV is 
performed when the nucleus and cytoplasm were 
stained clearly and scored using an arbitrary 
semiquantitative scale. Score 0 is given when there are 
no cells stained representing negative staining, score 1 
when 5-25% of the cells stained representing mild 
positive staining, score 2 when 25-50% of the cells 
stained representing moderate positive staining, and 
score 3 when >50% of the cells stained representing 
extensive immunostaining (Chaudhary et al 2013).  
 
Expression of p53 is evaluated when the nucleus is 
stained clearly and scored semiquantitatively. The score 
is 0 if up to 5% of the cells are positive, score 1 if 5-
25% of the cells are positive, score 2 if 26-50% of the 
cells are positive, score 3 if 51-75%, and score 4 if more 
than 75% of the cells are positive (Baalbergen et al 
2013). 
 
Expression of p16INK4A is evaluated as positive when 
nuclear or cytoplasmic immunostaining is clearly 
demonstrated. Scoring of p16INK4A is performed using 
the criteria of Klaes et al. (2001). In this scoring, score 0 
is given if there is no staining or <1% of the cells are 
positively representing negative, score 1 if 1-5% of the 
cells positively representing sporadic, score 2 if 5-25% 
of the cells are positively representing focal, and score 3 
if >25% of the cells are positively representing diffuse 
(Kazlouskaya et al 2013). 
 
Statistical analysis 
 
To evaluate different expression of E6 HPV, p53 and 
p16INK4A at normal cevix tissue and cervical 
adenocarcinoma tissue based on differentiated grading, 
the analysis was performed by using The Kruskal-
Wallis (p<0.005) and continued with Mann Withney test 
(p<0.005).  
 
 
RESULTS 
 
This study was performed to cervix specimen of 49 
women with ages 30-81 years old and average 51.78 ± 
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9.395 (mean + SD). There were 20.4% FFPE from 
cervical normal and 79.6% from cervical adenocar-
cioma that consisted of 35.9%, 30.8%, and 33.3% FFPE 
from WD, MD, and PD tissues, respectively. 
 
The expression of E6 HPV, p53, and p16INK4A in 
cervical adenocarcinoma grade WD, MD, and PD 
showed in IHC staining (Figure 1). The expression of 
E6 HPV in the cervical adenocarcinoma showed that 
those with score 0 were 14 (35.9%) specimens, score 1 
were 11 (28.2%), score 2 were 11 (28.2%), and score 3 
were 3 (7.7%). The expression of E6 HPV in cervical 
adenocarcinoma in grade WD, MD, and PD have the 

). It means that there was no 
significant difference in the expression of E6 HPV 
between cervical adenocarcinoma in grade WD, MD, 
and PD.  
 
Expression of p53 in the cells of cervical adenocarci-
noma WD, MD, and PD showed that those with score 0 
were 12 (30.8%), score 1 were 15 (38.5%), score 2 were 
3 (7.7%), score 3 were 4 (10.2%), and score 4 were 5 
(12.8%). The result showed that there was no significant 
difference in the expression of p53 between cervical 
adenocarcinoma grade WD, MD, and PD (p>0,05) 
(Table 1). Expression of p16INK4A in cervical adeno-
carcinoma grade WD, MD, and PD showed that almost 
all of the specimens were positively diffuse (score 3) 
and there was no negative (Fig. 1). The result showed 

that there was a significant difference in the expression 
of p16INK4A between cervical adenocarcinoma in 
grade WD and MD with PD (Table 1).  
 
 
DISCUSSION 
 
Chronic infection of HPV is correlated with the 
development of cervical carcer (Wells et al 2003). HPV 
16, 18 are the most common genotypes of HPV that are 
presenting in cervical adenocarcinoma (An et al 2005, 
Tornesello et al 2011, Siriaunkgul et al 2013). In 
Korean women, the prevalence of HPV infection in 
cervical adenocarcinoma was 90%. The infection of 
HPV 16 and/or HPV 18 accounted for 78% of HPV-
positive adenocarcinomas. Multiple HPV types were 
found in 13% of the cases. Mostly HPV 16 and HPV 18 
are highly associated with most of cervical adeno-
carcinomas (An et al 2005). In Thailand, predominant 
genotype is HPV 18, being twice as common as HPV 16 
(Siriaunkgul et al 2013). In Uppsala Sweden, 95% were 
HR HPV positive; HPV1 /45 predominated (77%), 
followed by HPV16 (27%) (Andersson et al 2013). In 
the Netherlands, HPV1 8 is mainly the risk factor for 
the development of adenocarcinoma, while HPV16 is 
associated with both SCC and adenocarcinoma (Bulk et 
al 2006). Because of that in this study we used the E6 of 
HPV 16 and HPV 18.  

  
 
Table 1. Different expression of E6 HPV, p53, and p16INK4A at cervical normal and well differentiated, moderately 

differentiated, and poorly differentiated adenocarcinoma  
 
 

E6 AWDa AMDa APDa CNb Total p= 0.001 
0 4 (28.6%) 5 (41.7%) 5 (38.5%) 10 (100%) 24 (49%)  
1 6 (42.9%) 2 (16.7%) 3 (23.1%) 0 (0%) 11 (22.4%)  
2 2 (14.3%) 5 (41.7%) 4 (30.8%) 0 (0%) 11 (22.4%)  
3 2 (14.3%) 0 (0%) 1 (7.7%) 0 (0%) 3 (6.1%)  
p53 AWD AMD APD CN   p= 0.179 
0 4 (28.6%) 3 (25%) 5 (38.5%) 6 (60%) 18 (36.7%)  
1 6 (42.9%) 4 (33.3%) 5 (38.5%) 3 (30%) 18 (36.7%)  
2 1 (7.1%) 1 (8.3%) 1 (7.7%) 1 (10%) 4 (8.2%)  
3 1 (7.1%) 1 (8.3%) 2 (15.4%) 0 (0%) 4 (8.2%)  
4 2 (14.3%) 3 (25%) 0 (0%) 0 (0%) 5 (10.2%)  
p16INK4A  AWDa AMDa APDb CNc  p= <0.0001 
0 0 (0%) 0 (0%) 0 (0%) 9 (90%) 9 (18.4%)  
1 0 (0%) 0 (0%) 1 (7.7%) 1 (10%) 2 (4.1%)  
2 0 (0%) 0 (0%) 3 (23.1%) 0 (0%) 3 (6.1%)  
3 14 (100%) 12 (100%) 9 (69.2%) 0 (0%) 35 (71.4%)  

Note: Different superscript shows significant differences. AWD=Well differentiated adenocarcinoma, 
AMD=moderately differentiated adenocarcinoma, APD= poorly differentiated adenocarcinoma, 
CN=cervical normal 
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Fig. 1.  Expression of E6 HPV, p53, and p16INK4A in cervical adenocarcinoma grade well differentiated (WD), 

moderately differentiated (MD), poorly differentiated (PD). A. Expression E6 HPV, positive in 
adenocarcinoma WD, 100X; B. Expression E6 HPV, negative in adenocarcinoma WD, 400X; C. Expression 
p53, positive in adenocarcinoma MD, 400X; D. Expression p53, negative in adenocarcinoma MD, 400X; E. 
Expression p16INK4A, positive in adenocarcinoma PD, 400X; F. Expression p16INK4A , negative in 
adenocarcinoma PD, 400X. 

 
 
The histology of cervical adenocarcinoma exhibits a 
variety of architectural patterns and ranges from WD, 
MD, and PD. The WD of cervical adenocarcinoma may 
show exophytic papillary growth or infiltrative growth, 
or both. The invasive tumor may be composed of 
irregular cystic and tubular glands, glands with 
intraluminal papillary infoldings, or cribriform glands. 
In the MD tumors the growth is more confluent with 
sheets of small cribriform glands. The poorly 
differentiated adenocarcinomas show solid areas of 
undifferentiated cells that may be undistinguishable 
from poorly differentiated squamous cell carcinoma 
(Pirog, 2017). This grading change occurs along with 
the development of malignancy so that it will affect the 
expression of tumor suppessor gene, p53 and 
p16INK4A. 
 
E6 HPV in this study represented the infection of HPV 
16 and or 18 (HPV 16/18), showed that 35.9% and 
64.1% specimens of cervical adenocarcinoma 
represented negative and positive for E6 HPV 16/18, 
respectively. This suggested that some of cervical 
adecarcinoma tissues were not infected by HPV type 16 
or 18, so it might be related with other HPV types or 
any others causes. This study was in accordance with 
other study that the prevalence of HPV in cervical 
adenocarcinoma varied from 62 to 100%, depending on 
geographic region and tumor subtype (Baalbergen et al 
2013). The expression of E6 HPV in cervical 

adenocarcinoma between grade WD, MD, and PD, there 
are no significant different. This data suggested that the 
infection of HPV type 16 or 18 did not affect the 
grading differentiation of cervical adenocarcinoma.  
 
This study showed that the score 0 for the expression of 
p53 in the cells of cervical adenocarcinoma grade WD, 
MD, and PD was 30.8%, and score 1, 2, 3, and 4 were 
69.2%. It suggests that some specimens have not and 
have shown the expression of p53. The wild type p53 
has half-life of about 5-20 minutes (Dowell et al 1994) 
and then degardated, whereas the E6 HPV 16 and 18 
binds to p53 and also stimulate degradation (Crosbie et 
al 2013), so it would be negative for IHC staining. The 
unbiquitin form of p53 as result of degradation by E6 
HPV and mutant type p53 should be positive by IHC 
staining. Other studies showed that the mutation of p53 
gene in cervical adenocarcinoma is more frequent than 
that in squamous cell carcinoma or cervical 
intraepithelial neoplasia. There is a single nucleotide 
substitutions in p53 gene detected in 36% cervical 
adenocarcinoma cases and this mutation is independent 
from HPV infection status (Tornesello et al 2014). In 
cervical adenocarcinoma, the positivity of p53 is 
associated with poor survival. The survival rate in 
cervical adenocarcinoma is 67%, and it is not influenced 
by estrogen receptor, progesterone receptor, MIB-1, or 
bcl-2 with strongly positive staining, but significantly 
influenced by the expression of p53. The p53 staining is 
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strongly positive. The survival is significantly worse 
than that in tumors scored as negative or weak positive 
(Baalbergen et al 2013).  
 
This study found that the expression of p16INK4A was 
overexpressed in cervical adenocarcinoma grade WD, 
MD, and PD. This was demonstrated by the diffuse 
appearance in 89.7% (35/39) of the specimens. It was 
also showed that a significant difference in the 
expression of p16INK4A in cervical adenocarcinoma 
between grade WD and MD with PD. The expression of 
p16INK4A in WD and MD was diffusely positive. This 
result was the same with the finding in other study that 
p16INK4A was expressed in diffusely or strongly 
expression in cervical intraepithelial neoplasia I, II, III, 
squamous cell carcinoma, endocervical glandular 
dysplasia, adenocarcinoma in situ, and invasive 
adenocarcinoma (Tringler B et al 2004); as well as in 
endocervical carcinoma (Liang et al 2016). The finding 
in this study was in accordance with the results of other 
studies. The overexpression of p16INK4A in uterine 
cervix adenocarcinoma is common and significantly 
associated with HPV infection (mainly high-risk HPV 
types). It suggests that p16INK4A is a putative 
molecular biomarker that consistently discriminates 
uterine cervix adenocarcinomas from benign lesions and 
from endometrioid adenocarcinomas of the uterine 
corpus (Missaoui et al 2006). The overexpression of the 
p16INK4A was typical for dysplastic and neoplastic 
epithelia of the uterine cervix. The expression of p16 
increases from normal to invasive squamous carcinoma 
in the uterine cervix emphasizing that it might be a 
useful marker for predicting risk of developing cervical 
cancer in women (Izadi-Mood et al 2012).  
 
 
CONCLUSION 
 
There was no significant difference in the expression of 
E6 HPV and p53 in cervical adenocarcinoma between 
grade WD, MD, and PD, but there was a significant 
difference in the expression of p16INK4A between 
grade WD and MD with PD. This finding suggest that 
the expression of p16INK4A might take a role in the 
developing of maliganacy that caused by infection HPV.  
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