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Abstract

genotypes, and 2 samples remained unknown.

nization program.

Background: Cervical cancer ranked as the most common cancer of women in developing countries. Human Papillomaviruses
(HPVs) belongs to the Papillomaviridea family, which is able to infect humans. Some HPV types are the causes of getting cervix
cancer and it is clear that persistent infection, with a high - risk HPV genotypes, is known to be a major carcinogenic factor.
Objectives: Determining the HPV genotypes distribution in women with cervical cancer in Khuzestan province, which is located in
the southwest of Iran, to help design better preventive and also therapeutic strategies for promoting women health.

Methods: A total of 75 archival cervical carcinoma tissue samples were studied for the presence of HPV DNA and determination of
the genotypes by PCR and Sequencing. Genomic DNA was extracted from the FFPE cervical tissues and then subjected for the PCR
based amplification with subsequent direct sequencing of the HPV positive PCR products.

Results: The mean age of patients was 56. There were 42 samples with HPV DNA by using GP5+ and GP6+ primers. The result of
HPV genotyping have been distinguished as follow: 33 samples as HPV-16, 4 samples as HPV-18, 1 sample for each HPV-54, 56 and 58

Conclusions: Detecting HPV genotypes absolutely shed light on guidelines cervical cancer screening and vaccination policy in our
country and in other developing countries. Collectively, our results suggest that HPV-16 is the frequent high - risk HPV type in our
geographical area. HPV genotype testing, as a primary screening tool, plays an important role in cervical cancer prevention and
therefore, it is a strongly recommended vaccination against HPV, especially for high school girls be included in the national immu-
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1. Background

The most common cancer in women in developing
countries is cervical cancer. Despite the reduction rate
of mortality by screening programs, 500000 new cases
of invasive cervix cancer are recognized each year, most
of them live in developing countries (1). Human Papillo-
mavirus (HPV) has an important role in human cancers (2).
HPV, which belonged to the Papillomaviridae family, has
more than 100 species and almost 40 types of Alpha Papil-
lomavirus infect the anogenital tract (3, 4).

Several genotypes of HPV including HPV 16, 18, 31, 35, 39,
45, 51, 52, 56, 58, 59, and 66 involve cervical malignancy (1)
and so divided as high risk genotypes (5). In Asia, HPV 16
and 18 genotypes are causes of 70% of cervical cancers, HPV

58 and 52 are the most prevalent after 16 and 18 (6, 7). Al-
though HPV16 is the most common oncogenic genotype in
the most regions of the world, distribution of HPV geno-
types is various. It is clear that persistent infection with a
high - risk HPV genotype is known to be a major carcino-
genic factor, however, various high - risk HPV genotypes
have different carcinogenic potentials (8). Therefore, find-
ing out the genotype - specific features of HPV infection
would facilitate the expanding of better strategies to pre-
vent and manage cervical cancer (9).

HPV genotype testing, as a primary screening tool, play
an important role in cervical cancer prevention. HPV in-
fection and the risk of the development of cervical cancer
are strongly related to cancer - associated HPV genotypes,
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which are more than the known 15 types. Today, HPV DNA
analysis such as PCR tests, due to high sensitivity to detect
HPV DNA, which can reduce false negative results of Pap
smear, has been recommended to recognize cervical can-
cer at the early stages in addition to Pap smear test (10, 11).

2. Objectives

In this study we determined the frequency of HPV
genotypes in archival formalin paraffin embedded blocks
of cervical cancer belong to women who referred to the
Imam Khomeini Hospital of Ahvaz city (which located at
southwest of Iran) from 2001 to 2010. The results of this
study can help to design better preventive and also thera-
peutic strategies for promoting women health.

3. Methods

3.1. Sample Collection

We surveyed in report forms of the Pathology depart-
ment of Imam Khomeini Hospital of Ahvaz from 2001 to
2010 to find the positive cervical cancer cases. We found
85 cases that had been reported positive as cervical can-
cer, which were then confirmed by a pathologist. After
that, by going to sample bank section, we could collect
75 samples from archival formalin fixed paraffin embed-
ded tissues (FEPE) of cervical cancer patients. The samples
were transported to the Immunology department of Ah-
vaz Jundishapur University of Medical Sciences for doing
molecular tests.

3.2. DNA Extraction

Using a scalpel, the sections of 5-10 um thick were cut
from each sample block after discarding the first 2-3 sec-
tions. The sections were placed in a 1.5 ml microphage
tube then, 160 ul Deparaffinization solutions (QIAGEN cat.
No. 19093) was added, mixed vigorously, and centrifuged
briefly to collect the sample in the bottom of the tube. DNA
extraction was performed from 75 samples by using QI-
Aamp DNA FFPE tissue kit (cat. No. 56404).

3.3. HPV Amplification

PCR test was applied for samples by using GP5+ and
GP6+ primers to amplify 150 bp products from HPV L1 open
reading frame (12) and 5 1 of each DNA sample mixed with
12.5 ul of AmpliconTaq DNA polymerase master mix (cat.
No. 18031) to final volume of 25 pl. PCR profile was 5 min
at 94 °C for primary denaturation followed by 30 sec at 94
°C,1min at 40 °C, and 1 min at 72 °C, which repeated 35 cy-
cles. Final extension was 10 min at 72 °C. A total of 5 p of
PCR products were analyzed by Agarose gel electrophore-
sis.

3.4. DNA Sequencing

Sequencing was done for HPV positive PCR products
(Genefanavaran co. Tehran, Iran). Sequences results were
aligned with Chromas software and confirmed by visual in-
spection.

4. Results

The mean age of patients was 56. There were 42 (56%)
samples with HPV DNA by using general primers, GP5+and
GP6+. The result of HPV genotyping is shown in Table 1. As
results show, 33 samples (78.5%) were distinguished as HPV-
16, 4 (9.5%) samples were detected as HPV-18, 1 sample for
each HPV-54, 56 and 58 genotypes (2.4% for each one), and
2 (4.8%) samples remained unknown.

Table 1. Results of HPV Genotyping

HPV Genotype Frequency (%)
HPV-16 33/42 (78.5%)
HPV-18 4/42(9.5%)
HPV-54 1/42 (2.4%)
HPV-56 1/42(2.4%)
HPV-58 1/42(2.4%)
Unknown 242 (4.8%)

5. Discussion

Cervical cancer is a major health problem in the world
(13). The results of researches show about 99.7% of cervical
cancers have HPV DNA in tissue lesions. Although HPV-16
genotype is the most common oncogenic genotype in dif-
ferent areas of Europe and America (14), Geographical dis-
tribution of HPV genotypes is various. In the present study,
prevalence of HPV-16 genotype was 78.5%. In studies that
have been conducted in different regions of Iran, HPV-16
genotype has shown the frequency of above 50%. For ex-
ample, in the study published by Hamkar etal., in 2003, the
prevalence of HPV-16 and 18 genotypes were reported 60.6%
in North of Iran (15). Also in the research, which was per-
formed by Mahmoodi et al., in 1997, the frequency of HPV-
16 genotypes was 70% in the center of Iran (16). In a study
published by Zandi et al., in 2010, the prevalence of HPV-
16 genotype was almost 64% in the south of Iran (17). In a
similar survey, which had been done by Hamidi - Fard et al.,
in 2012, 50% of the positive samples were genotype 16 (12).
According to these studies, it may be reported that HPV-16
genotype is the most common HPV genotype in Iran; how-
ever, this conclusion needs more studies surely. Accord-
ing to the World Health Organization report, about 83% of
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500000 new cases of cervical cancer, which occur annually,
arerelated to developing countries and these countries are
known for the majority of cervical cancer cases that oc-
cur in the world (18, 19). Absolutely, performing power-
ful screening program in these countries can seriously and
continuously help decrease the incidence and also mortal-
ity rate greatly. In addition due to successful implemen-
tation of screening programs, the prevalence of cervical
cancer in advanced countries is lower than the developing
countries.

The Society of Gynecologic Oncology and the American
Society for Colposcopy and Cervical Pathology published
an interim guidelines for screening with an HPV test alone
(without cytology) every 3 years for women > 25 years old.
Patients with positive test results for HPV 16/18 would un-
dergo a colposcopy (20). It is strongly recommended that
screening as well as vaccination against HPV, especially for
high school girls, be included in the national immuniza-
tion program.

Acknowledgments

We acknowledge all personnel of the Pathology depart-
ment of Imam Khomeini Hospital of Ahvaz.

Footnote

Funding/Support: This research was supported by the
Cellular and Molecular research center of Ahvaz Jundisha-
pur University of Medical Sciences.

References

1. Cutts FT, Franceschi S, Goldie S, Castellsague X, de Sanjose S, Garnett
G, et al. Human papillomavirus and HPV vaccines: a review. Bull World
Health Organ. 2007;85(9):719-26. [PubMed: 18026629]. [PubMed Cen-
tral: PMC2636411].

2. zur Hausen H. Papillomavirus infections-a major cause of human
cancers. Biochim Biophys Acta.1996;1288(2):F55-78.[PubMed: 8876633].

3. Szostek S, Klimek M, Zawilinska B, Rys ], Kope ], Daszkiewic E.
Detection of human papillomavirus in cervical cell specimens by
hybrid capture and PCR with different primers. Acta Biochim Pol.
2006;53(3):603-7. [PubMed: 17019439].

4. Grahovac M, Racic I, Hadzisejdic I, Doric A, Grahovac B. Prevalence
of human papillomavirus among Croatian women attending regu-
lar gynecological visit. Coll Antropol. 2007;31 Suppl 2:73-7. [PubMed:
17598508].

5. Munoz N, Bosch FX, de Sanjose S, Herrero R, Castellsague X, Shah KV,
et al. Epidemiologic classification of human papillomavirus types as-
sociated with cervical cancer. N Engl | Med. 2003;348(6):518-27. doi:
10.1056/NEJM0a021641. [PubMed: 12571259].

Women Health Bull. 2018; 5(4):e67230.

10.

11.

12.

18.

20.

. Walboomers M, Jacobs MV, Manos MM, Bosch FX, Kummer JA,

Shah KV, et al. Human papillomavirus is a necessary cause of in-
vasive cervical cancer worldwide. J Pathol. 1999;189(1):12-9. doi:
10.1002/(SICI)1096-9896(199909)189:1<12::AID-PATH431>3.0.CO;2-F.
[PubMed: 10451482].

. Meijer CJ, Snijders PJ, Castle PE. Clinical utility of HPV genotyp-

ing. Gynecol Oncol. 2006;103(1):12-7. doi: 10.1016/j.ygyno.2006.07.031.
[PubMed:16934860].

. de Sanjose S, Quint WG, Alemany L, Geraets DT, Klaustermeier JE,

Lloveras B, et al. Human papillomavirus genotype attribution in inva-
sive cervical cancer: a retrospective cross-sectional worldwide study.
Lancet Oncol. 2010;11(11):1048-56. doi: 10.1016/S1470-2045(10)70230-8.
[PubMed: 20952254].

. ChoiYJ, Park]S. Clinical significance of human papillomavirus geno-

typing. ] Gynecol Oncol. 2016;27(2). e21. doi: 10.3802/jg0.2016.27.€21.
[PubMed: 26768784]. [PubMed Central: PMC4717226].

Mandelblatt JS, Lawrence WF, Womack SM, Jacobson D, Yi B, Hwang
YT, et al. Benefits and costs of using HPV testing to screen for cervical
cancer. JAMA. 2002;287(18):2372-81. [PubMed: 11988058].

Kulasingam SL, Hughes JP, Kiviat NB, Mao C, Weiss NS, Kuypers
JM, et al. Evaluation of human papillomavirus testing in primary
screening for cervical abnormalities: comparison of sensitivity, speci-
ficity,and frequency of referral. JAMA. 2002;288(14):1749-57. [PubMed:
12365959].

Hamidi-Fard M, Fattahi-Abdizadeh M, Makvandi M, Ranjbari N, Man-
soori E, Samarbaf-Zadeh A. Detection and Genotyping of Human Pa-
pillomavirus in Cervical Tissue Samples in Ahvaz, Southwest Iran.
Jundishapur ] Microbiol. 2012;6(7). doi: 10.5812/jjm.4569.

. Parkin DM. Global cancer statistics in the year 2000. Lancet On-

col. 2001;2(9):533-43. doi: 10.1016/S1470-2045(01)00486-7. [PubMed:
11905707].

. MunozN.Human papillomavirus and cancer: the epidemiological ev-

idence. J Clin Virol. 2000;19(1-2):1-5. [PubMed: 11091143].

. Hamkar R, Azad TM, Mahmoodi M, Seyedirashti S, Severini A, Nategh

R. Prevalence of human papillomavirus in Mazandaran Province,
Islamic Republic of Iran. East Mediterr Health ]. 2002;8(6):805-11.
[PubMed: 15568458].

. Mahmoodi SM, Hamkaar R, Akhavantakhti M, Eslamifar A, Adibi L,

Sadrabadi SAA, et al. [HPV genotypes in cervical cancer samples in
Yazd province|. Iran | Infect Dis. 1997;37:19-24. Persian.

. Zandi K, Eghbali SS, Hamkar R, Ahmadi S, Ramedani E, Deilami I,

et al. Prevalence of various human papillomavirus (HPV) genotypes
among women who subjected to routine Pap smear test in Bushehr
city (south west of Iran) 2008-2009. Virol J. 2010;7:65. doi: 10.1186/1743-
422X-7-65. [PubMed: 20302680]. [PubMed Central: PMC2848216].
Parkin DM, Bray F, Ferlay |, Pisani P. Global cancer statistics, 2002. CA
Cancer] Clin. 2005;55(2):74-108. [PubMed: 15761078].

. Sankaranarayanan R, Budukh AM, Rajkumar R. Effective screening

programmes for cervical cancer in low- and middle-income develop-
ing countries. Bull World Health Organ. 2001;79(10):954-62. [PubMed:
11693978]. [PubMed Central: PMC2566667].

Huh WK, Ault KA, Chelmow D, Davey DD, Goulart RA, Garcia
FA, et al. Use of primary high-risk human papillomavirus testing
for cervical cancer screening: interim clinical guidance. Gynecol
Oncol. 2015;136(2):178-82. doi: 10.1016[j.ygyno.2014.12.022. [PubMed:
25579107].


http://www.ncbi.nlm.nih.gov/pubmed/18026629
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2636411
http://www.ncbi.nlm.nih.gov/pubmed/8876633
http://www.ncbi.nlm.nih.gov/pubmed/17019439
http://www.ncbi.nlm.nih.gov/pubmed/17598508
http://dx.doi.org/10.1056/NEJMoa021641
http://www.ncbi.nlm.nih.gov/pubmed/12571259
http://dx.doi.org/10.1002/(SICI)1096-9896(199909)189:1<12::AID-PATH431>3.0.CO;2-F
http://www.ncbi.nlm.nih.gov/pubmed/10451482
http://dx.doi.org/10.1016/j.ygyno.2006.07.031
http://www.ncbi.nlm.nih.gov/pubmed/16934860
http://dx.doi.org/10.1016/S1470-2045(10)70230-8
http://www.ncbi.nlm.nih.gov/pubmed/20952254
http://dx.doi.org/10.3802/jgo.2016.27.e21
http://www.ncbi.nlm.nih.gov/pubmed/26768784
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4717226
http://www.ncbi.nlm.nih.gov/pubmed/11988058
http://www.ncbi.nlm.nih.gov/pubmed/12365959
http://dx.doi.org/10.5812/jjm.4569
http://dx.doi.org/10.1016/S1470-2045(01)00486-7
http://www.ncbi.nlm.nih.gov/pubmed/11905707
http://www.ncbi.nlm.nih.gov/pubmed/11091143
http://www.ncbi.nlm.nih.gov/pubmed/15568458
http://dx.doi.org/10.1186/1743-422X-7-65
http://dx.doi.org/10.1186/1743-422X-7-65
http://www.ncbi.nlm.nih.gov/pubmed/20302680
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2848216
http://www.ncbi.nlm.nih.gov/pubmed/15761078
http://www.ncbi.nlm.nih.gov/pubmed/11693978
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2566667
http://dx.doi.org/10.1016/j.ygyno.2014.12.022
http://www.ncbi.nlm.nih.gov/pubmed/25579107
http://womenshealthbulletin.com

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Sample Collection
	3.2. DNA Extraction
	3.3. HPV Amplification
	3.4. DNA Sequencing

	4. Results
	Table 1

	5. Discussion
	Acknowledgments
	Footnote
	Funding/Support

	References

