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SCOPE

Cancer is a very complex disease. While many aspects of carcinoge-nesis and oncogenesis are known, cancer control and prevention at the community level is however still in its infancy.
Much more work needs to be done and many more steps need to be taken before effective strategies are developed. The multidisciplinary approaches and efforts to understand and control
cancer in an effective and e�cient manner, require highly trained scientists in all branches of the cancer sciences, from cellular and molecular aspects to patient care and palliation. The Asia
Paci�c Organization for Cancer Prevention (APOCP) and its o�cial publication, the Asia Paci�c Journal of Cancer Prevention (APJCP), have served the community of cancer scientists very
well and intends to continue to serve in this capacity to the best of its abilities. One of the objectives of the APOCP is to provide all relevant and current scienti�c information on the whole
spectrum of cancer sciences. They aim to do this by providing a forum for communication and propagation of original and innovative research �ndings that have relevance to understanding
the etiology, progression, treatment, and survival of patients, through their journal. The APJCP with its distinguished, diverse, and Asia-wide team of editors, reviewers, and readers, ensure the
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SJR

The SJR is a size-independent prestige indicator that ranks

journals by their 'average prestige per article'. It is based on

the idea that 'all citations are not created equal'. SJR is a

measure of scienti�c in�uence of journals that accounts

for both the number of citations received by a journal and

the importance or prestige of the journals where such

citations come from It measures the scienti�c in�uence of

the average article in a journal, it expresses how central to

the global scienti�c discussion an average article of the

Total Documents

Evolution of the number of published documents. All types

of documents are considered, including citable and non

citable documents.

Year Documents

2000 49
2001 48
2002 26
2003 63

Citations per document

This indicator counts the number of citations received by

documents from a journal and divides them by the total

number of documents published in that journal. The chart

shows the evolution of the average number of times

documents published in a journal in the past two, three and

four years have been cited in the current year. The two

years line is equivalent to journal impact factor ™

(Thomson Reuters) metric.

Cites per document Year Value

Cites / Doc. (4 years) 2000 0.000
Cites / Doc. (4 years) 2001 0.653
Cites / Doc. (4 years) 2002 0.433
Cites / Doc. (4 years) 2003 0.707
Cites / Doc. (4 years) 2004 0.790
Cites / Doc. (4 years) 2005 1.095
Cites / Doc. (4 years) 2006 1.316
Cites / Doc. (4 years) 2007 1.088
Cites / Doc. (4 years) 2008 1.227
Cites / Doc. (4 years) 2009 1.298

Total Cites  Self-Cites

Evolution of the total number of citations and journal's self-

citations received by a journal's published documents

during the three previous years.

Journal Self-citation is de�ned as the number of citation

from a journal citing article to articles published by the

same journal.

Cites Year Value

Self Cites 2000 0

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document and

external citation per document (i.e. journal self-citations

removed) received by a journal's published documents

during the three previous years. External citations are

calculated by subtracting the number of self-citations from

the total number of citations received by the journal’s

documents.

Cites Value

% International Collaboration

International Collaboration accounts for the articles that

have been produced by researchers from several countries.

The chart shows the ratio of a journal's documents signed

by researchers from more than one country; that is

including more than one country address.

Year International Collaboration

2000 14.29
2001 18.75

Citable documents  Non-citable documents

Not every article in a journal is considered primary research

and therefore "citable", this chart shows the ratio of a

journal's articles including substantial research (research

articles, conference papers and reviews) in three year

windows vs. those documents other than research articles,

reviews and conference papers.

Documents Year Value

Non-citable documents 2000 0

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years windows,

that have been cited at least once vs. those not cited

during the following year.

Documents Year Value

Uncited documents 2000 0
Uncited documents 2001 26
Uncited documents 2002 73
Uncited documents 2003 74

← Show this widget in
your own website

Just copy the code below

and paste within your html

code:

<a href="https://www.scimagojr.com/journalsearch

SCImago GraphicaSCImago GraphicaSCImago Graphica

Explore, visuallyExplore, visuallyExplore, visually
communicate and makecommunicate and makecommunicate and make
sense of data with oursense of data with oursense of data with our
new data visualizationnew data visualizationnew data visualization
tooltooltool...

2001 2004 2007 2010 2013 2016 2019

0

0.4

0.8

1.2

2000 2003 2006 2009 2012 2015 2018 2021

0

1k

2k

Cites / Doc. (4 years)
Cites / Doc. (3 years)
Cites / Doc. (2 years)

2000 2003 2006 2009 2012 2015 2018 2021

0

0.7

1.4

2.1

2.8

3.5

2000 2003 2006 2009 2012 2015 2018 2021

0

6k

12k

2000 2003 2006 2009 2012 2015 2018 2021

0

2

4

2000 2003 2006 2009 2012 2015 2018 2021

0

9

18

27

2000 2003 2006 2009 2012 2015 2018 2021

0

2.5k

5k

2000 2003 2006 2009 2012 2015 2018 2021

0

2.5k

5k

Asian Pacific Journal of Cancer Prevention https://www.scimagojr.com/journalsearch.php?q=40173&tip=sid&clean=0

2 of 5 1/24/2023, 6:17 PM

https://www.scimagojr.com/journalsearch.php?q=21100831023&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100831023&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100831023&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100831023&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100831023&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100831023&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100831023&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100831023&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100831023&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100831023&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100831023&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100329540&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100329540&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100329540&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100329540&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100329540&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100329540&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100329540&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100329540&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100329540&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100329540&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100329540&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130070&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130070&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130070&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130070&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130070&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130070&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130070&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130070&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130070&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130070&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=29100&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=29100&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=29100&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=29100&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=29100&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=29100&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=29100&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=29100&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=29100&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=29100&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=28747&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=28747&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=28747&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=28747&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=28747&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=28747&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=28747&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=28747&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=28747&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=28747&tip=sid&clean=0
https://www.graphica.app/
https://www.graphica.app/
https://www.graphica.app/
https://www.graphica.app/


Nopparat Songserm; Pariwat Korsura; Somkiattiyos Woradet; Akhtar Ali

View Article  PDF 1022.77 K

Evaluation of Silver Nanoparticles Caffeic Acid Complex Compound as New Potential

Therapeutic Agent against Cancer Incidence in Mice

Pages 3189-3201

Tahany Saad Abdelwahab; Rania Ellisy Abdelhamed; Eman Noaman Ali; Nahla Ahmed Mansour;
Mohga Sha�k Abdalla

View Article  PDF 1.74 M

Direct Relationship between Interleukin-10 Gene Polymorphism and Hepatocellular Carcinoma

Complicated by Direct Acting Antiviral Treatment of Hepatitis C Virus

Pages 3203-3210

Samar Ebrahim Ghanm; Nashwa Abuel-Fetuh Shebl; Ibrahim El Tantawy El Sayed; Hamed Mohamed
Abdel- Bary; Basant Farid Saad; Warda Othman Saad

View Article  PDF 401.72 K

Laser Therapy as a Preventive Approach for Oral Mucositis in Cancer Patients Undergoing

Chemotherapy: The Potential Role of Superoxide Dismutase

Pages 3211-3217

Beatriz Coutens de Menezes; Marcela Marçal Thebit; Lucas André Silva Bonela; Karine Gadioli de
Oliveira; Washington Luiz Gonçalves; Nazare Souza Bissoli; Carmem Luiza Sartorio; Sonia Alves
Gouvea

View Article  PDF 344.62 K

p16INK4A Expression in Condyloma Acuminata Lesions Associated with High-Risk Human

Papillomavirus Infection

Pages 3219-3225

Gondo Mastutik; Alphania Rahniayu; Afria Arista; Dwi Murtiastutik; Nila Kurniasari; Trisniartami
Setyaningrum; Anny Setijo Rahaju; Erna Sulistyani

View Article  PDF 452.75 K

Lactate Dehydrogenase Levels in the Saliva of Cigarette and E-Cigarette Smokers (Vapers): A

Comparative Analysis

Pages 3227-3235

Anitha Krishnan Pandarathodiyil; Anand Ramanathan; Ranjana Garg; Jennifer Geraldine Doss;

Asian Pacific Journal of Cancer Prevention - Articles List http://journal.waocp.org/issue_11845_11856.html

4 of 12 1/24/2023, 6:22 PM

http://journal.waocp.org/article_89796.html
http://journal.waocp.org/article_89796.html
http://journal.waocp.org/article_89796_accb20dabf936820711e472999813fd2.pdf
http://journal.waocp.org/article_89796_accb20dabf936820711e472999813fd2.pdf
http://journal.waocp.org/article_89796_accb20dabf936820711e472999813fd2.pdf
http://journal.waocp.org/article_89796_accb20dabf936820711e472999813fd2.pdf
http://journal.waocp.org/article_89796_accb20dabf936820711e472999813fd2.pdf
http://journal.waocp.org/article_89796_accb20dabf936820711e472999813fd2.pdf
http://journal.waocp.org/article_89796_accb20dabf936820711e472999813fd2.pdf
http://journal.waocp.org/article_89814.html
http://journal.waocp.org/article_89814.html
http://journal.waocp.org/article_89814.html
http://journal.waocp.org/article_89814.html
http://journal.waocp.org/article_89814.html
http://journal.waocp.org/article_89814.html
http://journal.waocp.org/article_89814_9b3243ae8651ec5a46a36037fb9ff480.pdf
http://journal.waocp.org/article_89814_9b3243ae8651ec5a46a36037fb9ff480.pdf
http://journal.waocp.org/article_89814_9b3243ae8651ec5a46a36037fb9ff480.pdf
http://journal.waocp.org/article_89814_9b3243ae8651ec5a46a36037fb9ff480.pdf
http://journal.waocp.org/article_89814_9b3243ae8651ec5a46a36037fb9ff480.pdf
http://journal.waocp.org/article_89814_9b3243ae8651ec5a46a36037fb9ff480.pdf
http://journal.waocp.org/article_89814_9b3243ae8651ec5a46a36037fb9ff480.pdf
http://journal.waocp.org/article_89815.html
http://journal.waocp.org/article_89815.html
http://journal.waocp.org/article_89815.html
http://journal.waocp.org/article_89815.html
http://journal.waocp.org/article_89815.html
http://journal.waocp.org/article_89815.html
http://journal.waocp.org/article_89815_2ff8cf1f4015b9b5f60d94ee8d4b3fbf.pdf
http://journal.waocp.org/article_89815_2ff8cf1f4015b9b5f60d94ee8d4b3fbf.pdf
http://journal.waocp.org/article_89815_2ff8cf1f4015b9b5f60d94ee8d4b3fbf.pdf
http://journal.waocp.org/article_89815_2ff8cf1f4015b9b5f60d94ee8d4b3fbf.pdf
http://journal.waocp.org/article_89815_2ff8cf1f4015b9b5f60d94ee8d4b3fbf.pdf
http://journal.waocp.org/article_89815_2ff8cf1f4015b9b5f60d94ee8d4b3fbf.pdf
http://journal.waocp.org/article_89815_2ff8cf1f4015b9b5f60d94ee8d4b3fbf.pdf
http://journal.waocp.org/article_89797.html
http://journal.waocp.org/article_89797.html
http://journal.waocp.org/article_89797.html
http://journal.waocp.org/article_89797.html
http://journal.waocp.org/article_89797.html
http://journal.waocp.org/article_89797.html
http://journal.waocp.org/article_89797_7b0dd8bff32b3adf59482b4f92b692be.pdf
http://journal.waocp.org/article_89797_7b0dd8bff32b3adf59482b4f92b692be.pdf
http://journal.waocp.org/article_89797_7b0dd8bff32b3adf59482b4f92b692be.pdf
http://journal.waocp.org/article_89797_7b0dd8bff32b3adf59482b4f92b692be.pdf
http://journal.waocp.org/article_89797_7b0dd8bff32b3adf59482b4f92b692be.pdf
http://journal.waocp.org/article_89797_7b0dd8bff32b3adf59482b4f92b692be.pdf
http://journal.waocp.org/article_89797_7b0dd8bff32b3adf59482b4f92b692be.pdf
http://journal.waocp.org/article_89798.html
http://journal.waocp.org/article_89798.html
http://journal.waocp.org/article_89798.html
http://journal.waocp.org/article_89798.html
http://journal.waocp.org/article_89798.html
http://journal.waocp.org/article_89798.html
http://journal.waocp.org/article_89798_5101d3c34a5d5afd7e5da45060dad0c7.pdf
http://journal.waocp.org/article_89798_5101d3c34a5d5afd7e5da45060dad0c7.pdf
http://journal.waocp.org/article_89798_5101d3c34a5d5afd7e5da45060dad0c7.pdf
http://journal.waocp.org/article_89798_5101d3c34a5d5afd7e5da45060dad0c7.pdf
http://journal.waocp.org/article_89798_5101d3c34a5d5afd7e5da45060dad0c7.pdf
http://journal.waocp.org/article_89798_5101d3c34a5d5afd7e5da45060dad0c7.pdf
http://journal.waocp.org/article_89798_5101d3c34a5d5afd7e5da45060dad0c7.pdf
http://journal.waocp.org/article_89799.html
http://journal.waocp.org/article_89799.html
http://journal.waocp.org/article_89799.html
http://journal.waocp.org/article_89799.html


Asian Pacific Journal of Cancer Prevention - Articles List http://journal.waocp.org/issue_11845_11856.html

9 of 12 1/24/2023, 6:22 PM

javascript:loadModal('Asian Pacific Journal of Cancer Prevention', './data/apjcp/coversheet/cover_en.jpg')
javascript:loadModal('Asian Pacific Journal of Cancer Prevention', './data/apjcp/coversheet/cover_en.jpg')


Editorial Board

Editor-in-Chief

 Alireza Mosavi Jarrahi, MSPH, Ph.D.

Associate Prof. of Epidemiology

President, Asian Paci�c Organization for Cancer Prevention

Associate Prof. Of Epidemiology

Dept of Social Medicine, Medical School, Shahid Beheshti University of Medical Sciences, Tehran, Iran

Faculty of Health Sciences, Simon Fraser University, Burnaby, BC, Canada

 rmosaviyahoo.com





✉

 More+

Honorary Editor-in-Chief

 Malcolm Anthony Moore, Ph.D.

Toxicologist

Director-Coordination, Asia Paci�c Organization for Cancer Prevention, Korean Cancer Center, Goyang, Korea.

 apocpcontrolgmail.com





✉

Asian Pacific Journal of Cancer Prevention - Editorial Board http://journal.waocp.org/journal/editorial.board

1 of 16 1/24/2023, 6:17 PM

http://journal.waocp.org/journal/editorial.board#collapseOne2351
http://journal.waocp.org/journal/editorial.board#collapseOne2351
http://journal.waocp.org/journal/editorial.board#collapseOne2351
http://journal.waocp.org/journal/editorial.board#collapseOne2351
http://journal.waocp.org/journal/editorial.board#collapseOne2351


Associate Editor

 Prof. David Roder

Professor of Cancer Epidemiology

Chair Cancer Epidemiology and Population Health, Beat Cancer Project, University of South Australia,

Adelaide, Australia

ca.linkedin.com/in/david-roder-54699329
 roderinternode.on.net






✉

 More+

 Dr. Abhishek Shankar

Preventive Oncology, Radiation Oncology

Assistant Professor

Department of Preventive Oncology,

Dr B R Ambedkar Instituute Rotary Cancer Hospital

All India Institute of Medical Sciences,

Delhi, India

 doc.abhishankargmail.com





✉

 More+

Founder

 Yip Cheng-Har, MD, FACS

Surgery

Prof. of Gynaecological Oncology

Faculty of Medicine, University Tunku Abdul Rahman, Kuala Lumpur, Malysiaa

 chenghar.yipgmail.com





✉

Asian Pacific Journal of Cancer Prevention - Editorial Board http://journal.waocp.org/journal/editorial.board

2 of 16 1/24/2023, 6:17 PM

https://ca.linkedin.com/in/david-roder-54699329
https://ca.linkedin.com/in/david-roder-54699329
http://journal.waocp.org/journal/editorial.board#collapseOne2354
http://journal.waocp.org/journal/editorial.board#collapseOne2354
http://journal.waocp.org/journal/editorial.board#collapseOne2354
http://journal.waocp.org/journal/editorial.board#collapseOne2354
http://journal.waocp.org/journal/editorial.board#collapseOne2354
http://journal.waocp.org/journal/editorial.board#collapseOne3133
http://journal.waocp.org/journal/editorial.board#collapseOne3133
http://journal.waocp.org/journal/editorial.board#collapseOne3133
http://journal.waocp.org/journal/editorial.board#collapseOne3133
http://journal.waocp.org/journal/editorial.board#collapseOne3133


 More+

 Keun-Young Yoo, MD, Ph.D.

Prof. of Cancer Epidemiology

President, APOCP

President, Armed Forces Capital Hospital

Professor, Seoul National University College of Medicine, Seoul, Korea

 bkkyyoogmail.com





✉

 More+

 Kazuo Tajima, MD

Pathology

Prof. of Pathology

Director, Aichi Cancer Center Research Institute, Ozaka, Japan

 ktajimaclin.medic.mie-u.ac.jp





✉

 More+

 Prof. You Lin Qiao, M.D. Ph.D.,

Epidemiology

Director, Dept. of Cancer Epidemiology





Asian Pacific Journal of Cancer Prevention - Editorial Board http://journal.waocp.org/journal/editorial.board

3 of 16 1/24/2023, 6:17 PM

http://journal.waocp.org/journal/editorial.board#collapseOne2362
http://journal.waocp.org/journal/editorial.board#collapseOne2362
http://journal.waocp.org/journal/editorial.board#collapseOne2362
http://journal.waocp.org/journal/editorial.board#collapseOne2362
http://journal.waocp.org/journal/editorial.board#collapseOne2362
http://journal.waocp.org/journal/editorial.board#collapseOne2358
http://journal.waocp.org/journal/editorial.board#collapseOne2358
http://journal.waocp.org/journal/editorial.board#collapseOne2358
http://journal.waocp.org/journal/editorial.board#collapseOne2358
http://journal.waocp.org/journal/editorial.board#collapseOne2358
http://journal.waocp.org/journal/editorial.board#collapseOne2359
http://journal.waocp.org/journal/editorial.board#collapseOne2359
http://journal.waocp.org/journal/editorial.board#collapseOne2359
http://journal.waocp.org/journal/editorial.board#collapseOne2359
http://journal.waocp.org/journal/editorial.board#collapseOne2359


Cancer Hospital, Chinese Academy of Medical Sciences & Peking Union Medical College

Beijing, China

 qiaoycicams.ac.cn✉

International Advisory Board

 Prof. Niveen Abu-Rmeileh

Community Medicine

Associate prof. of Community Medicine

Institute of Community and Public Health,

Birzeit University,

Birzeit – Palestine

 nrmeilehgmail.com





✉

 More+

 Prof. Rema Gvamichava

Prof. of Surgery

A. Gvamichava National Cancer Center,

Tbilisi State Medical University

Tbilisi, Georgia

 doctorremayahoo.com





✉

 Prof. Mohammad Esmail Akbari

Prof. of Surgery

Cancer Research Center,





Asian Pacific Journal of Cancer Prevention - Editorial Board http://journal.waocp.org/journal/editorial.board

4 of 16 1/24/2023, 6:17 PM

http://journal.waocp.org/journal/editorial.board#collapseOne2445
http://journal.waocp.org/journal/editorial.board#collapseOne2445
http://journal.waocp.org/journal/editorial.board#collapseOne2445
http://journal.waocp.org/journal/editorial.board#collapseOne2445
http://journal.waocp.org/journal/editorial.board#collapseOne2445


Shahid Beheshti University of Medical Scinces, Tehran, Iran

 profmeakbarigmail.com✉

 Prof. Ali Montazeri

Public Health

Health Metrics Research Center, Institute for Health Sciences Research, ACECR, Iran

 montazeriacecr.ac.ir

h-index: 65  





✉

 More+

 Dr. Shahab Uddin

Cancer Biology

Hamad Medical Corporation

Academic Health System

Doha, Qatar

 suddinkhangmail.com





✉

 More+

 Prof. Goura Kishor Rath

Radiation Oncology

Chief, DR BRAIRCH ,





Asian Pacific Journal of Cancer Prevention - Editorial Board http://journal.waocp.org/journal/editorial.board

5 of 16 1/24/2023, 6:17 PM

http://journal.waocp.org/journal/editorial.board#collapseOne7557
http://journal.waocp.org/journal/editorial.board#collapseOne7557
http://journal.waocp.org/journal/editorial.board#collapseOne7557
http://journal.waocp.org/journal/editorial.board#collapseOne7557
http://journal.waocp.org/journal/editorial.board#collapseOne7557
http://journal.waocp.org/journal/editorial.board#collapseOne6830
http://journal.waocp.org/journal/editorial.board#collapseOne6830
http://journal.waocp.org/journal/editorial.board#collapseOne6830
http://journal.waocp.org/journal/editorial.board#collapseOne6830
http://journal.waocp.org/journal/editorial.board#collapseOne6830


Professor, Department of Radiation Oncology, and

Head, National Cancer Institute,

AIIMS, Ansari Nagar, New Delhi-110029, India

 gkrath2006gmail.com✉

 Dr. Farhana Badar

Cancer Registration and Epidemiology

Sr. Biostatistician & Cancer Epidemiologist

Cancer Registry & Clinical Data Management

Shaukat Khanum Memorial Cancer Hospital & Research Center, Lahore, Pakistan

 farhanaskm.org.pk





✉

 Prof. Mohammad Ali Mohagheghi

Surgen

Deputy for Research, Iranian Academy of Medical Sciences, Tehran, Iran

 mohaghgeghimyahoo.com





✉

 Prof. Jeff Dunn

Chief Executive O�cer of Cancer Council Queensland.

School of Social Science, University of Southern Queensland, Queensland, Australia.

 jeffdunncancerqld.org.au





✉

Asian Pacific Journal of Cancer Prevention - Editorial Board http://journal.waocp.org/journal/editorial.board

6 of 16 1/24/2023, 6:17 PM



 More+

Past Editorial Board

 Dr. Xinen Huang

Prof. of Clinical Oncology

Department of Oncology, Nanjing Medical University A�liated Cancer Hospital of Jiangsu Province; Nanjing,

Jiangsu 210009, China.

 huangxinen06163.com





✉

 Dr. Constance Lay Lay Saw

Pharmaceutical Sciences

Center for Cancer Prevention Research

Department of Pharmaceutics

Ernest Mario School of Pharmacy

Rutgers, The State University of New Jersey, USA

 constancesawgmail.com





✉

 More+

 Prof. Salim M. Adib

Prof. of Public Health

Professor of Public Health, American University of Beirut , Beirut, Lebanon

WHO, East Mediterranean Regional O�ce

Nasr City, Cairo, Egypt

 adibsemro.who.int





✉

Asian Pacific Journal of Cancer Prevention - Editorial Board http://journal.waocp.org/journal/editorial.board

7 of 16 1/24/2023, 6:17 PM

http://journal.waocp.org/journal/editorial.board#collapseOne2361
http://journal.waocp.org/journal/editorial.board#collapseOne2361
http://journal.waocp.org/journal/editorial.board#collapseOne2361
http://journal.waocp.org/journal/editorial.board#collapseOne2361
http://journal.waocp.org/journal/editorial.board#collapseOne2361
http://journal.waocp.org/journal/editorial.board#collapseOne4597
http://journal.waocp.org/journal/editorial.board#collapseOne4597
http://journal.waocp.org/journal/editorial.board#collapseOne4597
http://journal.waocp.org/journal/editorial.board#collapseOne4597
http://journal.waocp.org/journal/editorial.board#collapseOne4597


 More+

 Dr. Pravin Kesarwani

Molecular Genetic

Radiation Oncology Research

William Beaumont Research Institute, USA

 pravin.kesarwanigmail.com





✉

 More+

 Dr. Parastoo Hajian

Radiation Oncology

Dept. of Radiotherapy, Medical School,

Shahid Beheshti University of Medical Sciences, Department of radiation oncology, Shohad-e-Tajrish Hospital

 parastoo.hajianyahoo.com





✉

Epidemiology (Incidence, Prevalence, Survival, Statistical modeling, GIS)

Asian Pacific Journal of Cancer Prevention - Editorial Board http://journal.waocp.org/journal/editorial.board

8 of 16 1/24/2023, 6:17 PM

http://journal.waocp.org/journal/editorial.board#collapseOne2390
http://journal.waocp.org/journal/editorial.board#collapseOne2390
http://journal.waocp.org/journal/editorial.board#collapseOne2390
http://journal.waocp.org/journal/editorial.board#collapseOne2390
http://journal.waocp.org/journal/editorial.board#collapseOne2390
http://journal.waocp.org/journal/editorial.board#collapseOne4098
http://journal.waocp.org/journal/editorial.board#collapseOne4098
http://journal.waocp.org/journal/editorial.board#collapseOne4098
http://journal.waocp.org/journal/editorial.board#collapseOne4098
http://journal.waocp.org/journal/editorial.board#collapseOne4098


Editorial Board

 Dr. Anton Barchuk

Thoracic surgery

Petrov Research Institute of Oncology

Saint Petersburg, Russian Federation

 barchuk.antongmail.com





✉

 Dr. Munir Abu-Helalah

Epidemiology

Regional Director Middle East, North Africa and Central Asia Global Academy for Health Sciences

Adjunct Associate Professor of Epidemiology and Preventive Medicine, AlFaisal University, KSA

Consultant Chronic Diseases Control& Prevention and Medical Screening

 mabuhelalahyahoo.co.uk





✉

 More+

 Prof. Nurbek Igissinov

Oncology

Chairman of Public Association

Department of Surgical Diseases of Internship

Central Asian Cancer Institute

Astana Medical University

Astana, The Republic of Kazakhstan.

 n.igissinovgmail.com





✉

Asian Pacific Journal of Cancer Prevention - Editorial Board http://journal.waocp.org/journal/editorial.board

9 of 16 1/24/2023, 6:17 PM

http://journal.waocp.org/journal/editorial.board#collapseOne6795
http://journal.waocp.org/journal/editorial.board#collapseOne6795
http://journal.waocp.org/journal/editorial.board#collapseOne6795
http://journal.waocp.org/journal/editorial.board#collapseOne6795
http://journal.waocp.org/journal/editorial.board#collapseOne6795


 Prof. Le Tran Ngoan

Occupational Health

International University of Health and Welfare, Japan and Hanoi Medical University, Viet Nam

 letranngoanyahoo.com





✉

 Prof. Omran S. Habib

Social Medicine

Department of Community Medicine, College of Medicine, University of Basrah, Basrah, Iraq

 omran49_basmedyahoo.com





✉

 More+

 Dr. Rahmatollah Moradzadeh

Epidemiology

Assistant Professor

Department of Epidemiology, School of Public Health, Arak University of Medical Sciences, Arak. Iran

 moradzadehryahoo.com





✉

Cancer Genetics (karyotyping and molecular genetics)

Editorial Board

Asian Pacific Journal of Cancer Prevention - Editorial Board http://journal.waocp.org/journal/editorial.board

10 of 16 1/24/2023, 6:17 PM

http://journal.waocp.org/journal/editorial.board#collapseOne3581
http://journal.waocp.org/journal/editorial.board#collapseOne3581
http://journal.waocp.org/journal/editorial.board#collapseOne3581
http://journal.waocp.org/journal/editorial.board#collapseOne3581
http://journal.waocp.org/journal/editorial.board#collapseOne3581


Asian Pacifc Journal o Cancer Prevention, Vol 22 3219

DOI:10.31557/APJCP.2021.22.10.3219
p16 in Condyloma Correlated with HR-HPV

Asian Pac J Cancer Prev, 22 (10), 3219-3225

Introduction

Condyloma acuminata (CA) is the most frequent
sexually transmitted disease worldwide (Santegoets
et al., 2012). It is also known as genital warts or
anogenital warts. These lesions are usually single or
multiple appearing in the anogenital region and causing
symptoms of itching, vaginal discharge, and bleeding.
CA can be fat or lobulated and appears as pearl-like,
liorm, plaque eruption, or caulifower projection (Patel
et al., 2013; Léonard et al., 2014). Its prevalence is
increasing worldwide. The prevalence of CA in Italian
female population during 2009-2010 was 3.8 cases per
1,000 women per year (Suligoi et al., 2017), in the UK
population during 2010-2012 was 3.8% in males and
4.6% in females (Sonnenberg et al., 2019), and in the US
population during 2013-2014 was 2.9% (Daugherty et al.,

Abstract

Objective: The objective o this study was to discover the possible correlation between p16INK4A expression
and the LR/HR-HPV inection in condyloma acuminate (CA) lesions. Materials and Method: This cross-sectional
study was conducted during January-December 2017 on 33 CA patients. The expression of p16INK4A was detected by
immunohistochemistry (IHC) staining. The positive interpretationwas carried out by scoringwhich score 0was negative,
score 1 was sporadic, score 2 was ocal, and score 3 was diuses. The HPV genotypes were identied by reverse line
blot, and 40 genotypes o HPV detected, including HR-HPV (HPVs 16, 18, 26, 31, 33,35, 39, 45, 51, 52, 53, 56, 58,
59, 66, 67, 68a, 68b, 69, 73, and 82) and LR-HPV (HPVs 6, 11, 40, 42, 43, 44, 54, 55, 61, 62, 64, 70, 71, 72, 81, 83,
84, 87, 89, and 90). Results: The expression of p16INK4A was signicantly correlated with HR-HPV inection. Patients
inected with HR-HPV had 0.644 times higher possibility to express p16INK4A gene compared to those infected with
LR-HPV. LR-HPV genotypes detected in CA patients were HPVs 6, 11, 42, 61, 54, 81, 87, 89, and 90 and HR-HPV
genotypes were HPVs 18, 26, 45, 51, 52, 67, 68B, 69, and 82. LR-HPV was ound in 19/33 o patients and HR-HPV
was in 14/33 of patients. The expression of p16INK4A in CA lesions was diffuse in15.2% of patients, was focal in 24.2%
o patients , was sporadic in 39.4% o patients were, and was negative in 21.2% o patients . In LR-HPV group, there
was no diffuse expression, focal expression was observed in 15.8%, sporadic in 47.4%, and negative in 36.8%, while
in HR-HPV group, p16INK4A expression was detected in all lesions , in a way that its expression was diffuse in 35.7%,
focal in 35.7%, and sporadic in 28.6%. Conclusion: IHC is a routine method in histopathological diagnosis, therefore
the detection of p16INK4A expression by IHC can be used as a biomarker or HR-HPV inection diagnosis.

Keywords: p16INK4A- high-risk HPV- low-risk HPV- condyloma- sexually transmitted diseases

RESEARCHARTICLE

p16INK4A Expression in Condyloma Acuminata Lesions
Associated with High-Risk Human Papillomavirus Infection

2018). A systematic review on the incident of anogenital
warts showed that their prevalence ranged from 160 to
289 per 100,000 persons. New incident o anogenital
warts ranged from 103 to 168 per 100,000 persons among
males and 76 to 191 per 100,000 persons among females
(Patel et al., 2013).
The most common cause of CA is Human

Papillomavirus (HPV). There are two groups o HPV,
including high risk (HR) HPV and low risk (LR) HPV.
HR-HPVare HPVgenotypes o 16, 18, 26, 31, 33, 35, 39,
45, 51, 52, 53, 56, 58, 59, 61, 73, and 82, and LR-HPV
are HPV genotypes o 6, 11, 40, 42, 43, 44, 54, 61, 70, 72,
and 81 (Braaten et al., 2008; Gutiérrez-Xicoténcatl et al.,
2009). LR-HPV causes CA, but a study in China showed
that the inection o HR-HPV was also ound in CA
lesions. In some cases, CA is caused by the combination
oLR andHR-HPV inections (Lu et al., 2014). Persistent
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inection o LR or HR-HPV is a risk actor or the
transformation of epithelial to benign hyperplasia or
premalignant lesions. HR-HPV is related to the occurrence
of malignancy in women, as cervical cancer (Santegoets
et al., 2012). Some literature considers HR-HPV as the
main causative agent responsible for the cervical cancer
(Braaten et al., 2008). The detection o HPV genotype is
very important to prevent, establish early diagnosis, and
initiate the treatment in cervical cancer. Determination
o LR or HR-HPV in anogenital warts can be used as a
factor to predict the progression of lesions to benign or
malignant lesions.
The E7 HPV protein plays a role in the cell

transformation process. It binds to important proteins,
such as the pRB and cyclinA/CDK2 complex, inhibiting
the interaction between Rb and E2F. The E7 protein of
HR-HPV deactivates pRB, resulting in the accumulation
of p16INK4A protein. The expression of p16INK4A can also
be considered as a marker o E7 gene activity (Izadi-
Mood al., 2012; Romagosa et al., 2011). p16INK4A plays
a role in cell cycle regulation and it is involved in the
processes of apoptosis, angiogenesis, cell invasion. This
activity may be associated with overexpression in cancer
(Romagosa et al., 2011). The expression of p16INK4A is a
marker to determine the prognosis of amalignancy caused
by HPV inection (Missaoui et al., 2010), suggesting that
p16INK4A can be a specic marker or HPV inection and
may correlate with the type o HR-HPV or LR-HPV. The
objective o this study was to analyze the correlation
between p16INK4A expression and the LR-HPV or HR-
HPV in CA lesions. This study identied the genotype o
HPV and perormed immunohistochemical analysis o
p16INK4A staining of.

Materials and Methods

The samples collection
This cross-sectional studywas conducted at Outpatient

Clinic o Department Dermatology and Venereology,
Dr. Soetomo General Academic Hospital, Surabaya,
Indonesia, from January 2017 to December 2017. The
study was ethically approved by the Medical Ethic
Research at Dr. Soetomo General Academic Hospital,
Surabaya (ethical code: 382/Panke.KKE/V/2016).
All patients with CA, bothmale and female, whowere

willing to participate in the study, were included. Informed
consent was obtained from the participants. Menstruating
and pregnant women, those who suffered from an active
pelvis and / or acute cervicitis, men or women with a
diagnosis o HIV and AIDS, and those who were not
willing to participate in the study were excluded.
The specimens were 33 tissues of CA. Tissue from

each patient was divided into 2 parts, one part for tissue
processing into paran block preparations ollowed by
histopathological diagnosis and immunohistochemistry
(IHC) staining, while another for the examination of the
HPV genotype. Histopathological diagnosis o CA and
analysis of IHC staining was performed by a pathologist.

Expression of p16INK4A

The expression o p16INK4A was detected by

IHC staining using Anti-CDKN2A/ p16INK4A Antibody
(clone 1E12E10) IHC-plus™ LS-B5261 (LS Bio). The
interpretation was positive if cells were stained in the
nucleus or combined in the nucleus and cytoplasm. The
assessment was carried out based on guidelines presented
by Klaes et al. (2001) as follows:
Score 0 (negative): if cells were stained positive <1%

of all cells
Score 1 (sporadic): if cells were stained positive <5%

of all cells
Score 2 (focal): if cells wee stained positive <25%

of all cells
Score 3 (diffuses): if cells were stained positive >

25% of all cells.

Genotyping of HPV
Virus extraction was carried out romCAtissues using

the QIAamp DNA Mini Kit (Qiagen) kit and according
to the manuacturer’s protocol. Genotyping o HPV was
perormed by Polymerase Chain Reaction (PCR), then
ollowed by reverse line blot using theAmpliquality HPV
type express v 3.0 kit (AbAnalitica). This kit could detect
40 genotypes o HPV, including HR-HPV were HPV 16,
18, 26, 31, 33,35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 67,
68 (68a, 68b), 69, 73, and 82 and LR-HPV were HPV 6,
11, 40, 42, 43, 44, 54, 55, 61, 62, 64, 70, 71, 72, 81, 83,
84, 87, 89, and 90.

Statistical analysis
The difference in the expression of p16INK4A on CA

patients with HR-HPV or LR-HPV groups inection was
analyzed by Mann Whitney test (signicant i p <0.05).
The correlation between variables was analyzed by two-
tailed Spearman’s rho (signicant i p <0.05).

Results

Characteristics of patient
This study was performed on 33 patients suffering

rom CA. Patients’characteristic, such as sex, age, sexual
partner, duration of the symptoms, medical history,
presence of lesion in the partner, history of treatment, and
shape, type, and location of the lesion were investigated.
The patients consisted of 12 (36.4%) males and 21
(63.6%) females. The patients aged from 18 to 64 years.
The highest frequency was allocated to the age group
of 15-24 years old (51.5%). Regarding sexual partner,
it was found that 30/33 of the patients (90.9%) were
heterosexual (men having sex with women), 2/33 (6.1%)
were bisexual (having sex with the same and different
sex), and 1/33 (3.0%) were homosexual (having sex with
the same sex). Regarding symptoms duration, the highest
frequency was allocated to the duration of 1to 3 months.
Mostly, the patients experiencedCA or the rst time, there
was no lesion in their partner, and received TCA therapy,
respectively. Considering the shape, type, and location of
the lesion, it was revealed that the highest frequencis were
allocated to papule shape, multiple type of lesions, and
gland penis or male and labia majora or emale (Table1).

HPV genotype in CA lesions
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were diuse. In LR-HPV group, the results showed that
negative, sporadic, and focal lesions were 7/19 (36.8%),
9/19 (47.4%), and 3/19 (15.8%), respectively. In HR-HPV
group, it was found that that the frequency of sporadic
lesions was 4/14 (28.6%), focal was 5/14 (35.7%), and
diusewas 5/14 (35.7%) (Table 3). Therewas a signicant
dierent between LR-HPV and HR-HPV groups in
terms of p16INK4A expression in CA lesion (p = 0,000).
Correlation between p16INK4A expression and LR-HPVand
HR-HPV inections was moderate (r = 0,644, p = 0,000).

Discussion

The microscopic features of CA lesions based on
haematoxylin eosin (HE) staining are parakeratosis,
hyperkeratosis, hypergranulosis, basal cell hyperplasia,
and koilocytic (Léonard et al., 2014). In this study,
CA lesions were seen as papules, cauli flowers, and
fat-tapping papules. The microscopic eatures ound
in this study were hyperkeratosis, parakeratosis,
papillomatosis, hypergranulosis, and hyperplasia of basal

The genotype oHPV included the inection oHPV-
HR and LR, both single and multiple infections. The
single or multiple inections o HPV-LR was assumed as
inection o LR- HPV. Themultiple inection o LR-HPV
with HR-HPVwas assumed as inection oHR-HPV. The
genotype o LR-HPVwere HPV 6, 11, 42, 61, 54, 81, 87,
89, and 90, and o HR-HPV were 18, 26, 45, 51, 52, 67,
68B, 69, and 82. LR-HPVwas ound in 19/33 (57.6%) o
the patients and HR-HPV was seen in 14/33 (42.4%) o
the patients (Table 2). The most dominant HPVwas HPV
11 that infected 24/56 (42.9%) times more, then followed
by HPV 6 (16.1%) and HPV 18, HPV 51, and HPV 82
for 5.4%, respectively.

p16INK4A expression in CA lesions
The expression of p16INK4A in CA lesions showed that

nucleus or the combination of nucleus and cytoplasm of
cell was stained in brown color, indicating in sporadic,
focal, or diffuse (Figure 1). The results showed that 7/33
(21.2%) of the lesions were negative, 13/33 (39.4%)were
sporadic, 8/33 (24.2%) were focal, and 5/33 (15.2%)

Figure 1. The Histopathological Feature and p16INK4A Expression of CondylomaAcuminata. A, Condyloma acuminata
rom HR-HPV inected patients, in HE staining (40 x magnication); B, In the same patients, p16INK4A expression
showed in diuse (score 3) (40 x magnication); C, Condyloma acuminata rom LR-HPV inected patients, in
HE staining (40 x magnication); D, In the same patients, p16INK4A expression showed negative (score 0) (40 x
magnication); E, p16INK4A expression in negative (score 0 ) (400 x magnication); F, p16INK4A expression in diffuse
(score 3) (400 x magnication).
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cell, as well as the koilocytes that usually is associated
with HPV inection.
The most common cause o CA is inection by HPV.

There are more than 40 genotypes oHPV that can inect
the anogenital area that are usually inected by LR-HPV
including HPV 6 and HPV 11 in single inection, but
most commonly co-inection with LR-HPV or HR-HPV

(Léonard et al., 2014; Hasanzadeh et al., 2019). The results
of this study showed that all the tissues taken from the
patients, who were clinically diagnosed with CA, were
positive or LR-HPV or HR-HPV inections, in single
infection or multiple infection. Most of the patients were
inected by LR-HPV, while 42.4% were inected by LR-
HPV and co-inected with HR-HPV. In line with this

Characteristics o Patients N (%) Single or multiple inection LR/LR HPV
N (%)

Multiple inection o LR/HR HPV
N (%)

Sex

Male 12 (36.4) 7 (21.2) 5 (15.1)

Female 21 (63.6) 12 (36.4) 9 (27.3)

Age

15-24 years 17 (51.5) 10 (30.3) 7 (21.2)

25-34 years 6 (18.2) 3 (9.1) 3 (9.1)

35-44 years 7 (21.2) 4 (12.1) 3 (9.1)

45-54 years 2 (6.1) 1 (3.0) 1 (3.0)

55-64 years 1 (3.0) 1 (3.0) 0

Sexual Partner

Heterosexuals 30 (90.9) 18 (54.5) 12 (36.4)

Homosexual 1 (3.0) 1 (3.0) 0

Bisexual 2 (6.1) 0 2 (6.1)

Duration of symptom

< 1 month 5 (15.1) 1 (3.0) 4 (12.1)

1- 3 months 20 (61.6) 14 (42.4) 6 (18.2)

4 - 6 months 6 (18.2) 3 (9.1) 3 (9.1)

> 6 months 2 (6.1) 1 (3.0) 1 (3.0)

History

First lesion 26 (78.8) 15 (45.4) 11 (33.3)

Recurrent lesion 7 (21.2) 4 (12.1) 3 (9.1)

Lesion on the partner

Have lesion on the partner 4 (12.1) 2 (6.1) 2 (6.1)

No lesions on the partner 29 (87.9) 17 (51.5) 12 (36.4)

Therapy

TCA 19 (57.6) 11 (33.3) 8 (24.2)

Cautery 14 (42.4) 8 (24.2) 6 (18.2)

Shape

Papule 28 (84.8) 16 (48.5) 12 (36.4)

Cauli fower 4 (12.1) 2 (6.1) 2 (6.1)

Flat tapped papule 1 (3.0) 1 (3.0) 0

Type

Multiple 31 (93.9) 18 (54.5) 13 (39.4)

Solitary 2 (6.1) 1 (3.0) 1 (3.0)

Location

Penile 7 (21.2) 4 (12.1) 3 (9.1)

Anus 4 (12.1) 2 (6.1) 2 (6.1)

Penile and anus 1 (3.0) 1 (3.0) 0

Labia (majora and minora) 16 (48.5) 10 6 (18.2)

Vulva 3 (9.1) 1 (3.0) 2 (6.1)

Introitus vagina 1 (3.0) 0 1 (3.0)

Perineum 1 (3.0) 1 (3.0) 0

Table 1. Characteristics o Patients with Condyloma Acuminata
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study, a cross-sectional study in Kuwait on 156 patients
with genital warts showed that 102/156 (65.4%) of the
patients were inected by LR-HPV and 54/156 (34.6%) o
the patients were inected byHR-HPV.About 88.4%o the
patients in the aforementioned study had single infection
and 11.6% had multiple infections (Al-Awadhi et al.,
2019). Another study in Spain showed that the frequency
oLR-HPV inection was 63/138 (45.6%) in their patients
and 71/138 (41.4%) of anogenital warts patients were
inected by HR-HPV (Arroyo et al., 2016). The other
study on 66 anogenital warts specimens showed that
LR-HPV inected 42/66 (62.1%)whichwas dominated by
HPV6 (47%), andHPV-11 (13.6%), aswell asHPV18 and
HPV 3 (Ozaydin-Yavuz et al., 2019). We discovered that
that beside LR-HPV, CA was also co-inected with HR-
HPV that could develop to malignant cancer. Thereore,
identication o HPV genotype can predict the risk o
developing related diseases. In addition, determination of
HPV genotype aects treatment management, patients’
follow-up, and prevention strategies
The ndings o this study revealed that 57.6% o

CA patients were inected by LR-HPV and the rest were

inected by both LR-HPV and HR-HPV inections. The
most common HPV genotypes were HPV 11 and HPV 6
or LR-HPV, ollowed by HPV 18, HPV 51, and HPV 82
or HR-HPV. The incidence o CA and the progression
of the disease can be prevented by vaccination. Recently,
there are 3 commercial vaccines against HPV inection,
namely Gardasil to prevent inections caused by HPV
6, 11, 16, and 18, Cervarix to prevent infections caused
by HPV 16, and 18, and Gardasil 9 to prevent inections
caused byHPV6, 11, 61, 18, 31, 33, 45, 52, and 58 (Gupta
et al., 2017).Aprevious study on anogenital benign lesions
showed that HPVgenotype in CApatients was dominated
byHPV11 andHPV6 among 13 emale patients (Arista et
al., 2019) and 12male patients (Murtiastutik et al., 2019).
In pre-cancerous lesion and cancerous lesion of uterine
cervix, those were dominated by HPV 16 (62.68%), then
ollowed by HPV 18 (20.9%), HPV 45 (5.97%), HPV 52
(5.97%), and HPV 67 (4.48%) (Mastutik et al., 2018).
Vaccination programs is expected to reduce the incidence
o these diseases, but there are some genotypes o HPV
that cannot be targeted by the current vaccines. Therefore,
strategies to prevent the incidence of CAor the progression
of malignancy still need to be developed.
Oncoprotein E6 and E7 o HR-HPV play a role

in cancer development. HR-HPV E6 mediates p53
inactivation by binding to the conserved domains of
E6AP (E6-linked protein) to orm the E6/ E6AP/p53
complex. This complex causes degradation of p53 by
ubiquitinationmechanism. HR-HPVE7 targets to degrade
the retinoblastoma protein (pRB). In normal cells, when
cells are prevented rom entering the S phase, the pRB
binds to the E2F family of transcription factor, so that
the cell stops at the checkpoint o G1-S phase, activating
cell cycles arrest. pRb, which is phosphorylated by cyclin
D1/CDK 4/6 complex, causes E2F to be released and
enter the nucleus. The cell enters the S phase which then
starts the activation of gene transcription (Munger et al.,
2013, Pal and Kudu, 2020). Furthermore, phosphorylated
pRB is a p16INK4A eedback mechanism. HPV E7 induces
degradation o pRB by an ubiquitin proteosome pathway
that causes the loss feedback mechanism of p16INK4A and
then leads to accumulation of p16INK4A, presenting as
overexpression of p16INK4A (Lassen et al., 2009; Faraji et
al., 2017).
The overexpression of p16INK4A in this study was

sporadic (39.4%), focal (24.2%), diffuse (15.2%), and
negative (21.2%). Another study on p16INK4A expression
in 24 CA specimens showed that overexpression of
p16INK4Awere sporadic in 11/24 of the specimens (45.8%),

Genotype o HPV HR or LR HPV
genotypes

Frequency
N (%)

LR HPV 19 (57,6)

HPV 6 LR 4

HPV 11 LR 12

HPV 6, 11 LR 2

HPV 6,81,87,89 LR 1

HR HPV 14 (42,4)

HPV 6,11,18,51,82 HR 1

HPV 6,42,51,61 HR 1

HPV 11, 18 HR 2

HPV 11,18,45 HR 1

HPV 11, 26 HR 1

HPV 11,67 HR 1

HPV 11, 51, 82 HR 1

HPV 11, 52, 54 HR 1

HPV 11, 52,69,90 HR 1

HPV 11, 68B HR 1

HPV 11, 82 HR 2

Total 33

Table 2. Distribution o HPV in Condyloma Acuminata
Lesions

p16 INK4A expression HPV genotype Total p-value

LR-HPV N (%) LR/HR-HPV N (%) N (%)

Score 0 (Negative) 7 (36.8) 0 (0) 7 (21.2) 0.000*

Score 1 (Sporadic) 9 (47.4) 4 (28.6) 13 (39.4)

Score 2 (Focal) 3 (15.8) 5 (35.7) 8 (24.2)

Score 3 (Diffuse) 0 (0) 5 (35.7) 5 (15.2)

Total 19 (100) 14 (100) 33 (100)
*MannWhitney, Asymptotic Signicance (2-tailed) with p = 0,000 (p < 0,05); Correlation is signicant at the 0.01 level (2-tailed) with Spearman's
rho (r) = 0,644, p = 0,000)

Table 3. The p16 INK4A Expression on Condyloma Acuminata that Inected by LR or HR-HPV
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were focal in 7/24 of the specimens (29.2%), and were
negative in 6/24 o the specimens (25%) (Kazlouskaya
et al., 2013). The expression of p16INK4A in cervix tended
to increase from cervical normal epithelium to invasive
cervical cancer (Missaoui et al., 2010; Izadi-Mood et
al., 2012) and cervical adenocarcinoma (Mastutik et al.,
2021). The expression of p16INK4A in HR-HPV showed
that all specimens were positive ranging from sporadic
to diuse. In LR-HPV were sporadic and ocal, whereas
36.8% of specimens were not expressed in p16INK4A and
none of specimens expressed in diffuse category. Other
study on anal lesion with HR HPV inection showed that
all specimens expressed p16INK4A ranging from sporadic
to diuse, whereas those inected with LR-HPV were
mostly patchy (Leeman et al., 2019). In oropharyngeal
squamous cell carcinomas and tonsillar dysplasia that
were positive or HPV 16, p16INK4A expression was also
diffuse. However, in benign and pre-malignant lesions
were positive or HPV 6 and HPV 11 showed variations
from negative to strong positive (Mooren et al., 2014).All
cervical lesions inected with HR-HPV had a signicant,
strong, and diffuse p16INK4A expression, whereas those
inected with LR-HPV showed mild p16INK4A expression
(score 1) (Missaoui et al., 2014).
These ndings highlighted that the expression o

p16INK4A signicantly correlated with HR-HPV inection,
in a way that CA lesions inected by HR-HPV had 0.644
times more chances to express p16INK4A compared to CA
lesions inected by LR-HPV.As previous studies showed
that p16INK4A expression was associated with HR-HPV
infection in oropharyngeal squamous (Liu et al., 2015),
mucosal squamous cell carcinomas of the head and neck
(Antonsson et al., 2015), cervical squamous intraepithelial
lesion (Yildiz et al., 2007), and invasive cervical and
vaginal carcinomas (Missaoui et al., 2010;Missaoui et al.,
2014). HR-HPV is integrated into the host cell genome,
whereas LR-HPV preers extra chromosome as episome,
so that the expression of E6 andE7 oncoproteins arewithin
the regulatory ramework o E1 and E2 HPV (Boulet et
al., 2007). HR-HPVs, such as HPV 18, 33, HPV 51, HPV
58, and HPV59, were ound to be integrated, while HPVs
30, 35, 39, 44, 45, 53, 56, 59, 74 and 82 did not tend to
be integrated, but to be in episome orm (Nkili-Meyong
et al., 2019). In this study, it was ound that HR-HPVs
18, 51, and 82. As reported by Nkili-Meyong et al.,
(2019), HPV 18 was ounded to be integrated in 55% o
the positive HPV 18 specimen, HPV 51 was integrated
in 25% o the positive HPV 51 specimen, and HPV 82
was founded in extra chromosome. This integration was
associated with partial or total deletion of E1 and E2
genes, leading to the overexpression of E6 and E7 due
to loss o eedback mechanism by E2 protein (Woodman
et al., 2007; Nkili-Meyong et al., 2019). In addition, the
HR-HPVE7 oncoproteins have higher anity to bind pRB
than LR-HPVE7, increasing the accumulation o p16INK4A.
Thereore, all specimens inected byHR-HPV in this study
were positive for the expression of p16INK4A in sporadic,
ocal, and diuse orms, while those inected by LR-HPV
had sporadic and focal, but not diffuse expression.
In conclusion, this study ound signicant dierences

between CAspecimens inected by LR-HPV (HPV 6, 11,

42, 61, 54, 81, 87, 89, 90) and HR-HPV (HPV 18, 26,
45, 51, 52, 67, 68B, 69, 82) regarding the expression o
p16INK4A. p16INK4A expressionwas correlatedwithHR-HPV
infection moderately. IHC is a routine method to perform
the diagnostic of histopathological. Therefore, IHC of
p16INK4A could be used as biomarker orHR-HPV inection
to predict the malignancy development of CA lesions.

Author Contribution Statement

Concepts, design, denition o intellectual content:
Gondo Mastutik. Literature search: Gondo Mastutik,
Aria Arista. Clinical studies: Gondo Mastutik, Dwi
Murtiastutik, Trisniartami Setyaningrum. Experimental
studies: GondoMastutik,Alphania Rahniayu,AriaArista.
Data acquisition: Nila Kurniasari, Alphania Rahniayu,
Anny Setijo Rahaju. Data analysis: Gondo Mastutik,
Alphania Rahniayu, Anny Setijo Rahaju.Statistical
analysis: Gondo Mastutik, Nila Kurniasari, Anny Setijo
Rahaju. Manuscript preparation and manuscript editing:
Gondo Mastutik, Aria Arista, Anny Setijo Rahaju.
Manuscript review: GondoMastutik,Alphania Rahniayu,
Dwi Murtiastutik, Trisniartami Setyaningrum, Erna
Sulistyani.

Acknowledgement

We are thankul o Government o the Republic o
Indonesia, the Ministry of Research, Technology and
Higher Education, and the Faculty ofMedicine,Airlangga
University for funding in this researchwith the university’s
operational unding or the 2017 scal year.

Funding statement
This study was supported by the Faculty of Medicine,

Airlangga University, and the university’s operational
unding or the 2017 scal year. This manuscript have
not been presented at a scientic event or submitted to
any other journals.

Ethical statement
Ethical study was approved by the Medical

Ethic Research at Dr. Soetomo General Academic
Hospital Surabaya, Indonesia (ethical code:382/Panke.
KKE/V/2016).

Statement confict o interest
The authors declare no confict o interest

References

Al-Awadhi R,Al-Mutairi N,AlbatinehAN, ChehadehW(2019).
Association o HPV genotypes with external anogenital
warts: a cross sectional study. BMC Infect Dis, 19, 375-82.

Antonsson A, Neale RE, Boros S, et al (2015). Human
papillomavirus status and p16(INK4A) expression in patients
withmucosal squamous cell carcinoma of the head and neck
in Queensland, Australia. Cancer Epidemiol, 39, 174-81.

Arista A, Murtiastutik D, Setyaningrum T, Mastutik G (2019).
Genotyping o Human Papilloma Virus (HPV) in emale
condyloma acuminata patient in Dr. Soetomo Hospital,
Surabaya. Dermatol Rep, 11, 122-3.



Asian Pacifc Journal o Cancer Prevention, Vol 22 3225

DOI:10.31557/APJCP.2021.22.10.3219
p16 in Condyloma Correlated with HR-HPV

Arroyo LS, Basaras M, Arrese E, et al (2016). Distribution o
genital human papillomavirus genotypes in benign clinical
maniestations among men rom Northern Spain. BMC
Public Health, 16, 81-8.

Boulet G, Horvath C, Vanden Broeck D, Sahebali S, Bogers J
(2007). Human papillomavirus: E6 and E7 oncogenes. Int
J Biochem Cell Biol, 39, 2006-11.

Braaten KP, Lauer MR (2008). Human Papillomavirus (HPV),
HPV-Related Disease, and the HPV Vaccine. Rev Obstet
Gynecol, 1, 2-10.

Daugherty M, Byler T (2018). Genital Wart and Human
Papillomavirus Prevalence inMen in the United States From
Penile Swabs: Results From National Health and Nutrition
Examination Surveys. Sex Transm Dis, 45, 412-6.

Faraji F, Zaidi M, Fakhry C, Gaykalova DA (2017). Gaykalova
DA. Molecular mechanisms of human papillomavirus-
related carcinogenesis in head and neck cancer. Microbes
Infect, 19, 464-75.

Gupta G, Glueck R, Patel PR (2017). HPV vaccines: Global
perspectives. Hum Vaccin Immunother, 13, 1421-24.

Gutiérrez-Xicoténcatl L, Plett-Torres T, Madrid-González CL,
Madrid-Marina V (2009). Molecular diagnosis o human
papillomavirus in the development of cervical cancer. Salud
Publica Mex, 51, S479-88.

Hasanzadeh M, Rejali M, Mehramiz M, et al (2019). The
interaction of high and low-risk human papillomavirus
genotypes increases the risk of developing genital warts:
A population-based cohort study. J Cell Biochem, 120,
12870-4.

Izadi-Mood N, Asadi K, Shojaei H, et al (2012). Potential
diagnostic value o P16 expression in premalignant and
malignant cervical lesions. J Res Med Sci, 17, 428-33.

Kazlouskaya V, Shuste E, Allam SH, Lal K, Elston D (2013).
Expression of p16 protein in lesional and perilesional
condyloma acuminata and bowenoid papulosis: clinical
significance and diagnostic implications. J Am Acad
Dermatol, 69, 444-9.

Klaes R, FriedrichT, SpitkovskyD, et al (2001). Overexpression
o p16(INK4A) as a specic marker or dysplastic and
neoplastic epithelial cells of the cervix uteri. Int J Cancer,
92, 276-84.

Lassen P, Eriksen JG, Hamilton-Dutoit S, et al (2009). Eect
o HPV-associated p16INK4A expression on response to
radiotherapy and survival in squamous cell carcinoma of
the head and neck. J Clin Oncol, 27, 1992-8.

Leeman A, Jenkins D, Marra E, et al (2019). Grading
immunohistochemical markers p16INK4a and HPV E4
identies productive and transorming lesions caused by
low- and high-risk HPV within high-grade anal squamous
intraepithelial lesions. Br J Dermatol, 182, 1026-33.

Léonard B, Kridelka F, Delbecque K, et al (2014).Aclinical and
pathological overview of vulvar condyloma acuminatum,
intraepithelial neoplasia, and squamous cell carcinoma.
Biomed Res Int, 2014, 1-11.

Liu SZ, ZandbergDP, Schumaker LM, Papadimitriou JC, Cullen
KJ (2015). Correlation o p16 expression and HPV type
with survival in oropharyngeal squamous cell cancer. Oral
Oncol, 51, 862-9.

Lu LH,Yu J, ZhangYH,WuXF, Liu XY (2014). HPV Inection
and Distribution o HPV Genotypes on Patients with
Condyloma Acuminatum. J Reproduct Contraception, 25,
26-31.

Mastutik G, Alia R, Rahniayu A, et al (2018). Genotyping o
human pappilomavirus in cervical precancerous lesion and
squamous cell carcinoma at Dr. SoetomoHospital, Surabaya,
Indonesia. Afr J Infect Dis, 12, 7-12.

Mastutik G, Rahniayu A, Kurniasari N, Rahaju AS, Alia R

(2021). Correlation between the expression o E6HPVwith
P53 and P16INK4A at cervical adenocarcinoma and cervical
normal. Indian J Forensic Med Toxicol, 15, 1827-34.

Missaoui N, Trabelsi A, Hmissa S, et al (2010). p16INK4A

overexpression in precancerous and cancerous lesions of
the uterine cervix in Tunisian women. Pathol Res Pract,
206, 550-5.

Missaoui N, Abdelkarim SB, Mokni M, Hmissa S (2014).
p16INK4A expression in squamous cell carcinomas of the
vagina and the vulva inTunisianwomen.Asian Pac JCancer
Prev, 15, 10803-8.

Mooren JJ, Gültekin SE, Straetmans JM, et al (2013).
P16(INK4A) immunostaining is a strong indicator or
high-risk-HPV-associated oropharyngeal carcinomas and
dysplasias, but is unreliable to predict low-risk-HPV-
infection in head and neck papillomas and laryngeal
dysplasias. Int J Cancer, 134, 2108-17.

Munger K, Gwin TK, McLaughlin-Drubin ME (2020). p16 in
HPV-associated cancers. Oncotarget, 4, 1864-5.

MurtiastutikD,MastutikG, RahniayuA,AristaA, Setyaningrum
T (2019). The Genotype oHuman PapillomaVirus oMale
Patients with Anogenital Warts. Folia Med Indonesiana,
55, 100-6.

Nkili-MeyongAA, Moussavou-Boundzanga P, Labouba I, et al
(2019). Genome-wide proling o human papillomavirus
DNAintegration in liquid-based cytology specimens rom a
Gabonese emale population usingHPVcapture technology.
Sci Rep, 9, 1504-14

Ozaydin-Yavuz G, Bilgili SG, Guducuoglu H, et al (2019).
Determinants of high-risk human papillomavirus infection
in anogenital warts. Postepy Dermatol Alergol, 36, 76-81.

PalA, Kundu R (2020). Human Papillomavirus E6 and E7: The
Cervical Cancer Hallmarks and Targets for Therapy. Front
Microbiol, 10, 1-15.

Patel H, Wagner M, Singhal P, Kothari S (2013). Systematic
review of the incidence and prevalence of genital warts.
BMC Infect Dis, 13, 39-52.

Romagosa C, Simonetti S, López-Vicente L, et al (2011).
p16(Ink4a) overexpression in cancer: a tumor suppressor
gene associated with senescence and high-grade tumors.
Oncogene, 30, 2087-97.

Santegoets LA, van Baars R, Terlou A, et al (2012). Dierent
DNAdamage and cell cycle checkpoint control in low- and
high-risk human papillomavirus infections of the vulva. Int
J Cancer, 130, 2874-85.

Sonnenberg P, Tanton C, Mesher D, et al (2019). Epidemiology
o genital warts in the British population: implications
or HPV vaccination programmes. Sex Transm Infect, 95,
386-90.

Suligoi B, Vittori G, Sala MC, et al (2017). Prevalence and
incidence of external genital warts in a sample of Italian
general female population. BMC Infect Dis, 17, 126-33.

Woodman CB, Collins SI,Young LS (2007). The natural history
o cervical HPV inection: unresolved issues. Nat Rev
Cancer, 7, 11-22.

Yildiz IZ, Usubütün A, Firat P, Ayhan A, Küçükali T (2007).
Eciency o immunohistochemical p16 expression and
HPV typing in cervical squamous intraepithelial lesion
grading and review of the p16 literature. Pathol Res Pract,
203, 445-9.

This work is licensed under a Creative Commons Attribution-
Non Commercial 4.0 International License.


