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ABSTRACT 

The high risk of human papillomavirus (HPV) have already known widely and accepted as a 
causative agent for cervical cancer. Epidemiologically, predominant high-risk is HPV-16 and squamous cell 
carcinomas (SCC) is the most common histological type. HPV genotype probably correlates to histologic 
type. This study aims to determine how many fold is the risk of SCC on HPV-16 infection. This is a case 
control with SCC HPV-16 positive as the cases and SCC HPV-16 negative as the controls. Tissues diagnosed 
as SCC and non SCC was paraffin-embedded. SPF-10 and specific E7-primer types by LiPA were employed 

for genotyping of HPV-16. was applied to analyze the correlation. A number of 65 SCC consisted of 33 
cases and 32 controls were observed in this study. The risk of SCC on HPV-16 infection was 3.40-fold (95% 
CI = 1.44-8.03; p = 0.004) compare with HPV-16 negative. Controls in this study consist of 18 (27.69%) of 
HPV-18, 9 (13.85%) of HPV-52, and 5 (7.69%) of other HPV types. The mean-age of case group and control 
group infected by HPV were 52.28 ± 12.43 and 47.70 ± 8.02 year, respectively (p = 0.02). HPV-16 infection 
caused SCC is 3.5 more than other high risk group.  
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INTRODUCTION 

Cancer still becoming health problems worldwide 
and cervical cancer is the second most common 
cancer in women in developing countries where 80-
90% of cases occur.

1,2,3
  Cervical cancer also remains 

the leading cause of mortality in developing 
countries.

4,5
 The high risk of HPV have been well 

established as causative agent for cervical cancer. It 
can be detected in about 90% of all cervical 
cancers.

5,6,7
 More than 100 different genotypes of 

HPVs have been identified.
2
 The two predominant 

high-risk HPV types are HPV-16 and 18 associated with 
more than 90% of cervical cancers.

5,7,8
 Squamous cell 

carcinomas (SCC) and adenocarcinoma were the first 
and second most common histologic types of the 
cervical cancer.

1,8
 Several HPV genotypes may cause 

differentially progress from low-grade squamous 
intraepithelial lesion (LSIL) to malignancy so that HPV 
genotype may have potential use to predict the risk of 
cancer.

9
 

Many study found that HPV-16 is more prevalent 
in SCC whereas HPV-18 is more prevalent in 
adenocarcinoma. The purpose of this study was to 
know the risk developing cervical SCC infected by HPV-
16.  
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MATERIAL AND METHODS 
Data and specimen collection 

This study was case-control study that was 
conducted during the years 2011-2012.  As the 
material of this study were the paraffin-embedded 
tissue which have been diagnosed as cervical cancer at 
Department of Anatomical Pathology Faculty of 
Medicine Udayana University.  
 
HPV DNA detection and typing 

Paraffin-embedded tissue from cervical biopsies 
was sent for detection and genotyping of HPV DNA by 
PCR-based methods at Department of Pathology, 
Leiden University Medical Centre, the Netherland and 
Molecular Biology Unit, Faculty of Medicine, Udayana 
University. HPV DNA was detected in 2 steps. In the 
first step, the SPF10 primers at several dillution were 
used to amplify the DNA. In the second step, the 
positive products was performed using specific probes 
type-specific E7 primer by LiPA which detected 25 HPV 
types to know the evidence of HPV-16 or other types. 
A total of 185 cervical cancer biopsies were included in 
this study.  

The samples of this study were SCC consist of 
case subjects i.e. women with SCC who infected by 
HPV-16 and control subjects i.e. women with SCC who 
infected by other types of HPV. 
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Statistical analysis 

A 2 x 2 table was created and Pearson’s 
2
 test 

was applied. Statistical significance for these tests was 
set at the 2-sided of 0.05 levels. Bivariate analysis was 
employed to calculate odds ratios (ORs) for the risk of 
cervical SCC associated with HPV-16 with 95% 
confidence intervals (CIs). 
 
RESULTS 

The mean-age and risk of developing SCC 
associated with HPV-16 display in Table 1 and 2. 

Table 1 
Mean-age of Case and Control Group 

 

 
Case (n = 33) Control (n = 32) 

p* 
Mean SD Mean SD 

 
Age 
(years) 

 
52.28 

 
12.43 

 
47.70 

 
8.02 

 
0.02 

*significant p < 0.05 
SD = standard deviation 
 

The mean-age of case group infected by HPV was 
52.28 ± 12.43 and control group was 47.70 ± 8.02 
(p=0.02). This mean-age was statistically significant 
different. The youngest patient infected by HPV-16 
was 29 years old and the oldest patient was 80 years 
old. Table 2 displays the presence of HPV-16 infection 
was statistically significant associated with an increase 
of 3.40-fold in the risk of SCC compared with women 
who had SCC infected by other HPV types (95% CI = 
1.44-8.03; p = 0.004).  

 
 

DISCUSSION 
A total of 185 cervical cancer samples were 

included in this study. Of these, the overall HPV DNA 
prevalence was 108 (58.38%) and 77 (41.62%) were 
negative for HPV DNA. Some study found overall HPV 
prevalence was 90-98% in cervical cancer.

4,10,11
 

A total of 15 different HPV types were detected, but 
HPV-16 and 18 were the first and the second most 
common types. These two types were present in 56.48 
% of the patients. Other HPV types were 11, 31, 33, 
35, 39, 45, 51, 52, 53, 54, 58, 59, and 66. Several study 
also found HPV-16 and 18 as the first (57.4%) and the 
second (16.6%) most common types.

2,12,13
 Study by 

Helena et al (2009) found more than 90 per cent of 
cases were HPV-16, 18, 31, and 45, and  about half of 
these cases were infected by HPV-16.

14,15
 In Jakarta, 

Indonesia, HPV infection was found 95,9% in patient 
with cervical carcinoma. The most common type were 
HPV-16 (35%) and HPV-18 (28%).

16 
Study by 

Schellekens (2004) found the three most common 
types were HPV-16 (44%), 18 (39%) and 52 (14%).

4
 

Study in three regions in Indonesia, Jakarta, 
Tasikmalaya and Bali found the most prevalent types 
were HPV-52 (23,2%), HPV-16 (18%), HPV-18 (16,1%) 
and HPV-39 (11,8%). In Bali the most prevalent types 
were HPV-52 (18%), HPV-16 (15%) and HPV-18 
(12%).

17
 Of the 108 specimens positive for HPV DNA, 

42 (38.89%) diagnosed histopathologically as 
adenocarcinoma, 65 (60.19%) were SCC and 1 (0.92%) 
was adenosquamous carcinoma. About 90% of cervical 
cancer was squamous cell carcinoma origin from 
squamous metaplastic epithelium at transformation 
zone, the remain 10% was adenocarcinoma origin 
from cylindrical epithelium of endocervix.

1 

 
Table 2 

Correlation between HPV-16 to SCC 
 

  Squamous cell carcinoma 
OR CI p 

  Positive Negative 

 Positive 33 10    

HPV16    3.40 1.44-8.30 0.004 

 Negative 32 33    

 
 

The mean-age of case group infected by HPV was 
52.28 ± 12.43 and control group was 47.70 ± 8.02 
(p=0.02). The youngest patient infected by HPV-16 
was 29 years old and the oldest patient was 80 years 
old. Study by Xavier et al (2004) found HPV-16 was 
detected slightly more frequently in women older 
than 50 years than in women aged 50 years or 
younger among HPV-positive case patients, 62% and 
46%, respectively, whereas HPV-18 was more 
frequently detected in younger case patients than in 
older patients, 46% and 26%, respectively.

8
 

 

 
 

In this study HPV-16 was more common in squamous 
cell carcinoma 33 (78.57%) than in adenocarcinoma 9 
(21.43%). The statistically significant result also found 
by Nubia et al (2004) 54.4% vs 41.6% for HPV-16 and 
37.3% vs 11.3% for HPV-18. 

2  
Other study by Xavier et 

al (2004) found the same results, the prevalence of 
HPV-18 in adenocarcinomas (39%) is statistically 
significantly greater (p<0.001) than that in SCC (18%).

8
 

The prevalence of HPV-16 is increased in SCC 
compared to normal cytology, whereas HPV-18 is 
more prevalent in adenocarcinoma and its 
precursor.

18,19 
HPV-18 is the most prevalent type in 
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cervical adenocarcinomas (55%), followed by HPV-16 
(32%) and HPV-45 (10%).

11,14
 

Risk of developing SCC associated with HPV-16 in 
this study was statistically significant with an 3.40-fold 
increase (95% CI = 1.44-8.03; p = 0.004). Study by 
Xavier et al (2004) and Bulk et al (2006) found that 
HPV-16 confers the greatest risk for SCC.

18
 HPV-16 was 

associated most strongly with SCC (ORs 30; 95% CI, 12-
77).

 20
 

 
CONCLUSION 
Infection by HPV-16 was statistically significant 
associated with an 3.5-fold increase in the risk of 
cervical SCC (95% CI = 1.44-8.03; p = 0.004).  
 
REFERENCES 
1. World Health Organization. Comprehensive 

Cervical Cancer Control : A Guide to Essential 
Practice. Geneva; 2006. p .13-42, 79-101. 

2. Mu’nozi N, Bosch FX, Castellsagu’e X, Di’az M, de 
Sanjose S, Hammouda D, et al. Against Which 
Human Papillomavirus Types Shall We Vaccinate 
and Screen? The International Perspective. Int. J. 
Cancer 2004; 111: 278–285. 

3. Tavassoli FA, Devilee P. World Health Organization 
Classification of Tumours. Pathology and Genetics 
of Tumours of the Breast and Female Genital 
Organs. Lyon, IARC Press; 2003. p. 260-271. 

4. Schellekens MC, Dijkman A, Aziz MF, Siregar B, 
Cornain S, Kolkman-Uljee S, et al. Prevalence of 
Single and Multiple HPV Types in Cervical 
Carcinomas in Jakarta, Indonesia. Gynecol Oncol 
2004; 93: 49–53. 

5. Yugawa T, Kiyono T. Molecular Mechanisms of 
Cervical Carcinogenesis by High-Risk Human 
papillomavirus : Novel Function of E6 and E7 
Oncoprotreins. Rev. Med. Virol 2009; 19 : 97-113. 

6. Saito MN, Kiyono T. Basic Mechanisms of High-risk 
Human papillomavirus Induced Carcinogenesis: 
Roles of E6 and E7 Proteins. Cancer Sci 2007; 98 
(10) : 1505-1511. 

7. Wright TC, Ronnett BM, Kurman RJ, Ferenczy A. 
Precancerous Lesions of the Cervix. In : Kurman RJ, 
Ellenson LH, Ronnett BM, editors. Blaustein’s 
Pathology of the Female Genital Tract. Sixth 
edition. New York, Springer; 2011. p.194-252. 

8. Castellsagué X, Díaz M, de Sanjosé S, Muñoz N, 
Herrero R, Franceschi S, et al. Worldwide Human 
Papillomavirus Etiology of Cervical 
Adenocarcinoma and Its Cofactors : Implications 
for Screening and Prevention. J Natl Cancer Inst 
2006; 98 (5):303-315.  

9. Clifford GM, Rana RK, Franceschi S, Smith JS,  
Gough G, Pimenta JM. Human Papillomavirus 
Genotype Distribution in Low-Grade Cervical 
Lesions: Comparison by Geographic Region and 
with Cervical Cancer. Cancer Epidemiol Biomarkers 
Prev 2005.  

10. Haverkos HW. Multifactorial Etiology of Cervical 
Cancer : A Hypothesis. Med Gen Med 2005; 7 (4) : 
57.  

11. Huang LW, Chao SL, Chen PH, Chou HP. Multiple 
HPV Genotypes in Cervical Carcinomas : Improved 
DNA Detection and Typing in Archival Tissues. J 
Clin Virol 2004; 29 (4):271-6. 

12. Shyu JS, Chen CJ, Chiu CC, Huang SC, Harn HJ. 

Correlation of Human Papillomavirus 16 and 18 

with Cervical Neoplasia in Histological Typing and 

Clinical Stage in Taiwan: An in-situ Polymerase 

Chain Reaction Approach. J Surg Oncol 2001; 

78(2):101-9. 
13. Pilch H, Günzel S, Schäffer U, Tanner B, 

Brockerhoff P, Maeurer M, et al. The Presence of 

HPV DNA in Cervical Cancer : Correlation with 

Clinico-Pathologic Parameters and Prognostic 

Significance : 10 Years Experience at the 

Department of Obstetrics and Gynecology of the 

Mainz University. Int J Gynecol Cancer 2001; 

11(1):39-48. 
14. Sterlinko GH, Bergant M, Banks L. Human 

Papillomavirus Infection, Cancer & Therapy. 

Indian J Med Res 2009; 130:277-285. 
15. Tsai H T, Wu CH, Lai HL, Li RN, Tung YC, Chuang HY, 

et al. Association between Quantitative High-Risk 
Human Papillomavirus DNA Load and Cervical 
Intraepithelial Neoplasm Risk. Cancer Epidemiol 
Biomarker Prev 2010.  

16. De Boer MA, Vet JNI, Aziz MF, Cornain S, Purwoto 
G, van den Akker BEWM, et al.  Human 
papillomavirus Type 18 and Other Risk Factors for 
Cervical Cancer in Jakarta, Indonesia. Int J Gynecol 
Cancer 2006; 16(5):1809-1814. 

17. Vet JNI, de Boer MA, van den Akker BEWM, 
Lisnawati, Budiningsih S, Tyasmorowati D, et al. 
Prevalence of Human papillomavirus in Indonesia : 
A Population-Based Study in Three Regions. Br J 
Cancer 2008; 99(1) : 214–218. 

18. Bulk S, Berkhof J, Bulkmans NWJ, Zielinski GD, 
Rozendaal L, van Kemenade FJ, et al. Preferential 
Risk of HPV16 for Squamous Cell Carcinoma and of 
HPV18 for Adenocarcinoma of The Cervix 
Compared to Women with Normal Cytology in The 
Netherlands. Br J Cancer 2006; 94: 171–175.  

19. Witkiewicz AK, Wright TC, Ferenczy A, Ronnett BM, 
Kurman RJ. Carcinoma and Other Tumors of the 
Cervix. In : Kurman RJ, Ellenson LH, Ronnett BM, 
editors. Blaustein’s Pathology of the Female 
Genital Tract. Sixth edition. New York, Springer; 
2011. p.254-303. 

20. Altekruse SF, Lacey JVJ, Brinton LA, Gravitt PE, 
Silverberg SG, Barnes WAJ, et al.  Comparison of 
Human Papillomavirus Genotypes, Sexual, and 
Reproductive Risk Factors of Cervical 
Adenocarcinoma and Squamous Cell Carcinoma: 
Northeastern United States. Am J Obstet Gynecol 
2003; 188(3):657-63. 

 

http://www.ojs.unud.ac.id/
http://www.balimedicaljournal.com/
http://jnci.oxfordjournals.org/search?author1=Xavier+Castellsagu%C3%A9&sortspec=date&submit=Submit
http://jnci.oxfordjournals.org/search?author1=Mireia+D%C3%ADaz&sortspec=date&submit=Submit
http://jnci.oxfordjournals.org/search?author1=Silvia+de+Sanjos%C3%A9&sortspec=date&submit=Submit
http://jnci.oxfordjournals.org/search?author1=Nubia+Mu%C3%B1oz&sortspec=date&submit=Submit
http://jnci.oxfordjournals.org/search?author1=Rolando+Herrero&sortspec=date&submit=Submit
http://jnci.oxfordjournals.org/search?author1=Silvia+Franceschi&sortspec=date&submit=Submit
http://jnci.oxfordjournals.org/
http://jnci.oxfordjournals.org/content/98/5.toc
http://cebp.aacrjournals.org/search?author1=Gary+M.+Clifford&sortspec=date&submit=Submit
http://cebp.aacrjournals.org/search?author1=Rashida+K.+Rana&sortspec=date&submit=Submit
http://cebp.aacrjournals.org/search?author1=Silvia+Franceschi&sortspec=date&submit=Submit
http://cebp.aacrjournals.org/search?author1=Jennifer+S.+Smith&sortspec=date&submit=Submit
http://cebp.aacrjournals.org/search?author1=Gerald+Gough&sortspec=date&submit=Submit
http://cebp.aacrjournals.org/search?author1=Jeanne+M.+Pimenta&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed?term=Huang%20LW%5BAuthor%5D&cauthor=true&cauthor_uid=15018855
http://www.ncbi.nlm.nih.gov/pubmed?term=Chao%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=15018855
http://www.ncbi.nlm.nih.gov/pubmed?term=Chen%20PH%5BAuthor%5D&cauthor=true&cauthor_uid=15018855
http://www.ncbi.nlm.nih.gov/pubmed?term=Chou%20HP%5BAuthor%5D&cauthor=true&cauthor_uid=15018855
http://www.ncbi.nlm.nih.gov/pubmed?term=Shyu%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=11579387
http://www.ncbi.nlm.nih.gov/pubmed?term=Chen%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=11579387
http://www.ncbi.nlm.nih.gov/pubmed?term=Chiu%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=11579387
http://www.ncbi.nlm.nih.gov/pubmed?term=Huang%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=11579387
http://www.ncbi.nlm.nih.gov/pubmed?term=Harn%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=11579387
http://www.ncbi.nlm.nih.gov/pubmed?term=Pilch%20H%5BAuthor%5D&cauthor=true&cauthor_uid=11285032
http://www.ncbi.nlm.nih.gov/pubmed?term=G%C3%BCnzel%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11285032
http://www.ncbi.nlm.nih.gov/pubmed?term=Sch%C3%A4ffer%20U%5BAuthor%5D&cauthor=true&cauthor_uid=11285032
http://www.ncbi.nlm.nih.gov/pubmed?term=Tanner%20B%5BAuthor%5D&cauthor=true&cauthor_uid=11285032
http://www.ncbi.nlm.nih.gov/pubmed?term=Brockerhoff%20P%5BAuthor%5D&cauthor=true&cauthor_uid=11285032
http://www.ncbi.nlm.nih.gov/pubmed?term=Maeurer%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11285032
http://www.ncbi.nlm.nih.gov/pubmed?term=Altekruse%20SF%5BAuthor%5D&cauthor=true&cauthor_uid=12634637
http://www.ncbi.nlm.nih.gov/pubmed?term=Brinton%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=12634637
http://www.ncbi.nlm.nih.gov/pubmed?term=Gravitt%20PE%5BAuthor%5D&cauthor=true&cauthor_uid=12634637
http://www.ncbi.nlm.nih.gov/pubmed?term=Silverberg%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=12634637

