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Abstract

Objective Human papillomaviruses (HPV) are etiologi-

cally associated with the development of virtually all

genital warts. HPV-6 and HPV-11 are the most commonly

detected HPV genotypes, but at least 20 other HPV geno-

types have occasionally been found in genital wart tissue

specimens.

Study design The aim of this study was to determine from

100 genital wart tissue specimens collected from female

patients using multiplex gap-PCR technique the prevalence

of various genital HPV among women with HPV genital

warts in south of Iran. 100 genital wart tissue specimens

were tested for the presence of HPV PG5/PG6 and also for

HPV type using polymerase chain reaction (PCR).

Results Based on the collected data, 73 (73 %) samples

were detected positive for HPV DNA and 23 (23 %)

samples out of 100 samples were detected negative for

HPV DNA. 49 (49 %) and 67 (67 %) of patients were

detected positive for HPV type 6 and 11, respectively.

There was a significant association between marital status

and HPV genotype 6 (OR = 0.51, 95 % CI = 0.37–0.70,

P = 0.01). Nevertheless, no significant association

was found between marriage and HPV genotype 11

(OR = 0.85, 95 % CI = 0.58–1, 24, P = 0.7). Similarly,

this result was demonstrated, in combined marriage and

HPV-general (OR = 0.80, 95 % CI = 0.62–0.05, P = 0.4).

Conclusion Concerning the prevalence of HPV in our

study, determination of genital HPV prevalence and mul-

tiple infections among the normal population of women of

Hormozgan Province is recommended.

Keywords Human papillomavirus � Genital warts �
PCR � Typing

Introduction

Human papillomavirus (HPV) is the most common sexually

transmitted virus in young and sexually active people of

both sexes [1]. Anogenital HPVs, which are primarily

mucosotropic, are classified as high and low risk, according

to their relationship with benign or malignant proliferative

lesions [2]. Genital warts (GWs) are the most frequent

benign tumors in the anogenital region [3]. Genital warts

typically present as flesh-colored, exophytic lesions on the

external genitalia, including the penis, scrotum, vulva,

perineum, and perianal skin [4]. Diagnosis of GWs is

primarily clinical. Patients with GWs may have discomfort,

pain, bleeding, or difficulty with intercourse; these symp-

toms are more common in patients with larger, cauliflower-

like lesions [3].

The primary treatment goal is the removal of GWs. The

choice of therapy is based on the number, size, site, and
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morphology of lesions, as well as patient preferences, cost,

convenience, adverse effects, and the clinician’s experi-

ence. Podofilox, imiquimod, surgical excision, and cryo-

therapy are the most convenient and effective options;

however, there is frequent recurrence of GWs after therapy

[4]. Human papillomaviruses (HPV) are etiologically

associated with the development of virtually all GWs

(Center for Disease Control and Prevention). Since the first

detection of HPVs in GWs in 1981 [5], in the past 25 years

several studies have examined the presence of HPV in GW

tissue samples using various diagnostic methods. Thus, in

early studies using immunohistochemistry, HPV antigens

were detected in 20–80 % of GW specimens [6].

However, this diagnostic approach did not permit dif-

ferentiation among HPV genotypes. Later, when molecular

techniques became easier to perform and more accurate,

investigators started to use these methods by preference for

detection and typing of HPVs. In earlier molecular studies,

various hybridization techniques were used for detection of

HPVs, such as filter in situ hybridization, Southern blot

hybridization, and in situ hybridization. In 16 studies using

traditional hybridization methods published between 1982

and 2000, the prevalence of HPV infection in GWs ranged

from 58.8 % [7] to 100 % [8]. Based on the viral DNA

sequence, more than 230 HPV types are known [9]; 118

genotypes are well-characterized according to biological

niche, oncogenic potential and phylogenetic position [2].

Approximately 40 HPV types infect the anogenital region

and 15 of them—16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58,

59, 68, 73 and 82—are considered oncogenic or as high

risk because they are associated with high-grade squamous

intraepithelial lesions or cancer. Types 26, 53 and 66 are

likely to be carcinogenic, whereas types 6, 11, 40, 42, 43,

44, 54, 61, 70, 72, 81 and HPV89/Cp6108 are considered to

be low risk [10]. HPVs have been associated with many

proliferative lesions, with condyloma acuminatum being

the most common, as well as with different types of cancer,

including cervical, vaginal, vulvar, penile, anal, oropha-

ryngeal, buccal cavity and larynx [11, 12]. Among them,

uterine cervix carcinoma is particularly important due to its

high incidence and its high mortality rate. In most cases,

tumors evolve slowly and can be prevented by identifying

precursor lesions in the cervical epithelium as early as

possible, allowing for effective treatment before local

invasion and spread of the disease [13]. A strong associa-

tion between HPV and cervical cancer stimulated the

development of several diagnostic tests, particularly those

based on molecular biology. There are currently two main

approaches for molecular detection of HPV: PCR with

generic primers to amplify part of the L1 gene of the viral

capsid, which is highly conserved among anogenital HPVs

and the hybrid capture test which detects the main types of

HPV by forming DNA–RNA hybrids [14, 15, 16]. As PCR

is more sensitive, it has been largely used worldwide

[17, 18, 19].

The diversity of virus types and the incidence of mul-

tiple infections have made it necessary to develop reliable

methods to identify the different genotypes, for epidemi-

ological studies as well as for the patient follow-up [20]. As

no test has officially been approved for HPV genotyping

[21], several methods have been used to identify different

virus types, including PCR with generic primers [17],

restriction fragment length polymorphism [22], hybridiza-

tion with specific probes [23], reverse hybridization line

probe assay—HPV-LiPA [24], reverse line-blot hybrid-

ization [23], nucleotide sequencing [25, 26, 12] and DNA

Chip [27]. PCR with specific primers for each virus type is

another approach and is based on polymorphisms, mainly

E6 and E7 [18, 20]. This is a highly sensitive method that is

easy to interpret and can characterize virus types in cases of

multiple infection [16, 18, 20, 25, 28]. Selecting virus types

to be tested should be based on epidemiological and

prevalence studies, as there is a wide variation in the

genotype distribution in different regions around the world.

Over the last few years, virus genotyping has become an

important method to approach cervical cancer. Several

groups have searched for an effective genotyping test for

HPV, due to its great contribution in the diagnosis of

infections and to a better understanding of the relationship

of HPV with carcinogenesis, in addition to contributing to

the development of type-specific vaccines. The overall

prevalence of HPV infection and distribution of HPV

genotype varies with patient age, cytology stage, and

geographic region including regions within one country.

However, in Asia, HPV18 is the fourth most frequent type

after types 16, 52 and 58 [31]. The overall prevalence of

HPV infection and distribution of HPV genotype varies

with patient age, cytology stage, and geographic region

including regions within one country. Previous studies

have reported that two most prevalent types worldwide are

HPV16 and HPV18, accounting for more than 70 % of

cervical cancer [29, 30].

However, in Asia, HPV18 is the fourth most frequent

type after types 16, 52 and 58 [31]. Infection with more

than one HPV type is found in 20–50 % of infected

women [32, 33, 34]. Infection with multiple HPV types

has been observed frequently in patients with cytological

abnormalities [35]. Some studies have reported multiple

HPV types less frequently in cervical carcinoma than in

normal cytology and in precancerous lesions [36],

whereas other studies have found multiple HPV infection

to be associated with a significantly increased risk of

high-grade SIL/invasive cancer compared to infection

with a single HPV type [37]. In this study, we deter-

mined the prevalence of various HPV type 6 and 11

among the women subjected to routine test in Jamshidy
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Outpatient Clinic of Bandar Abbas, Iran, by PCR

analysis.

Materials and methods

This study was performed on 100 patients presenting to the

Dr. Jamshidy outpatient clinic during the period from June

2009 to August 2010, with common genital warts.

Skin biopsies and DNA extraction

Skin specimen was obtained from each patient; 4–6 mm

was taken from the selected warts. The lesion was kept at

-80 �C for DNA extraction and HPV detection. DNA

extraction from 100 mg of each specimen was performed

according to standard protocols [38].

PCR for HPV DNA

Broad-spectrum HPV DNA amplification was performed

using the polymerase chain reaction (PCR) fragment (GP5

and GP6) primer set, which amplifies a 150-bp fragment in

the L1 region of the HPV genome. Primer sequences and

PCR conditions were done as previously described [13].

Each experiment was performed with positive and negative

PCR controls. The amplicons were run on a 3 % agarose

gel and the 150-bp product was visualized with ethidium

bromide staining. All HPV-negative cases were confirmed

by the second PCR assay using standard DNA concentra-

tion, as well as a 109 diluted DNA sample to exclude the

presence of PCR inhibitors. Appropriate positive and

negative PCR controls were run with all reactions. To

control for DNA quality, the globin gene was amplified

[39] in all samples. PCR was performed in a final reaction

volume of 50 lL, containing 5 lL of DNA, 5 lL buffer

109 [100 mM Tris–HCl (pH 8, 8) 500 mM KCl], 3 lL

MgCl2, 1 lL dNTPs (200 Lm), 2.5 lL of each primer at

10 pmol/lL and 2.5 U of Taq DNA polymerase. The PCR

conditions were as follows: preheating for 1 min at 94 �C

was followed by 40 cycles of 30 s at 90 �C, 2 min at 55 �C

and 1 min at 72 �C and a final extension of 10 min at

72 �C.

Type-specific PCR-DNA was amplified with specific

primers for the following HPV types: 6, 11, [39, 40] in

independent reactions. PCR was performed in a final

reaction volume of 50 lL, containing 5 lL of DNA, 5 lL

buffer 109 [100 mM Tris–HCl (pH 8.8), 500 mM KCl],

3 lL MgCl2, 1 lL dNTPs (200 lM), 2.5 lL of each pri-

mer at 10 pmol/lL and 2.5 U of Taq DNA polymerase.

Amplification conditions were the same as those for globin

gene, except for the annealing temperatures, which were as

follows: for HPV type 6, 2 min at 56 �C; for HPV type 11,

2 min at 61 �C. All PCR products were submitted to aga-

rose gel electrophoresis in a 2 % gel, treated with ethidium

bromide and analyzed under UV light.

Data analysis

The SPSS 16 program (Statistical Package for the Social

Sciences) was used. Chi-square test ( v2) was performed to

test the association variables for categorical data. Fisher

exact test was done in table containing value\5. Student’s

t test was also used, and differences were considered

significant at P \ 0.05.

Results

Hundred patients complaining of common and genital

warts were included from south region of Iran in this study.

Demographic data such as age, marriage status, mean of

marriage; number of children; mean of menarche; smoking

status and type of HPV for cases have been summarized in

Table 1. The mean ± SD age was 26.12 ± 5.07 years in

the study group. The participants in the study group were

married at a younger age 22.09 ± 3.89 and the mean of

menarche was 13.87 ± 1.35. The result of HPV DNA for

collected samples revealed that there was positive 73/27

(73 %) samples with HPV DNA by using general primers

for all genotypes of HPV. Distribution of general-HPV,

HPV6 and HPV11 is shown in Table 2. The result of

genotyping based on multiplex-PCR analysis that 49

samples out of 73 HPV DNA positive samples were

detected as HPV-6, 67 samples were identified as HPV-11.

The extracted DNA samples from all cases were positive

for the b-globin gene indicating acceptable quality for HPV

analysis. Prevalence of HPV general, HPV6 and HPV type-

11 according to the patients’ age have been that the most

positives age group were between 23 and 36 and preva-

lence of HPV11 according to the patients’ age is shown

that the most positive group are between 31 and 34. Cor-

relation between different variables and HPV DNA, and

Table 1 Characteristics of study participants

Parameters

Mean age ± SD 26.12 ± 5.07

Mean of marriage 22.09 ± 3.89

Mean of menarche 13.87 ± 1.35

Married/single 91/9

Smoking: (yes/no) 16/84

General_HPV (?/-) 73/27

HPV6 (?/-) 49/51

HPV11 (?/-) 67/33
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HPV type 6, 11 are summarized in Table 3. There was a

significant association between marriage and HPV geno-

type 6 (OR = 0.51, 95 % CI = 0.37–0.70, P = 0.01).

Logistic regression analysis indicated highly significant

association between marital status and HPV type 6

(P = 0.000). In this study significant association between

marriage and HPV genotype 11 (OR = 0.85, 95 %

CI = 0.58–1.24, P = 0.7) was not found. Likewise this

result was demonstrated, in combined marriage and HPV-

general (OR = 0.80, 95 % CI = 0.62–0.05, P = 0.4). The

relationship between those with passive smoking and HPV-

general no significant difference and also no increased

risk of HPV DNA was noticed (OR = 0.83, 95 %

CI = 0.56–1.24, P = 0.3). When we combined smoking

statues with those having HPV genotype 6 the result

revealed no significant association between two respective

combination, but a borderline increased risk of HPV type 6

(OR = 1.18, 95 % CI = 0.73–1.92, P = 0.7) has been

shown. Similar result has been detected in combination

those exposed to passive smoking and HPV genotype 11

(OR = 0.71 95 % CI = 0.43–1.18, P = 0.2). The inter-

action between HPV genotype 6 and 11 has shown

significant association with increased risk of HPV types

(OR = 1.9 95 % CI = 0.43–2.54, P = 0.000).

Discussion

Cervical cancer is an invasive cancer affecting approxi-

mately 500,000 women each year of which 80 % live in

developing countries. The vast majority of cervical cancer

cases are caused by infection with certain genotypes of

human papillomaviruses [41]. Molecular tests may accu-

rately identify different types of HPV (of low and high

cancer risk) in cells from cytological screening of cervical

lesions and, due to their high sensitivities, has been the

focus of attention of many studies [17, 18, 19]. There is

international consensus that ‘‘high risk’’ genotypes,

including genotypes 16, 18, 31, 33, 35, 39, 45, 51, 52, 56,

58, 59 and 66 can lead to cervical cancer. Infections with

low-risk genotypes, including 6, 11, can cause benign or

low-grade cervical tissue changes and genital warts [41].

HPV cannot be cultured in vitro, thus analysis of DNA

sequences can be used to identify HPV genotypes. PCR

and in situ hybridization are two of the most sensitive

methods [42]. In this study, we used the PCR method for

initial detection of HPV-general and therefore we per-

formed multiplex gap-PCR in order to genotyping of HPVs

types 6, 11. In our investigation the prevalence of HPV in

genital warts tissue was 73 (73 %) in 100 samples, but in

another study the HPV prevalence was 34.6 in Zagreb

region and also the presence of HPV DNA was 99.7 % in

women with histologically confirmed SCC [24]. In one

study in Mazandaran Province (Iran) 33 (78 %) cases were

HPV positive based on PCR screening in cancerous group

[15]. In our research study by using PCR, it was revealed

that out of 100 samples there were 10 (5.5 %) positive

samples for HPV DNA positive and those having passive

smoking; there were 15 (2 %) positive samples with HPV

type 6, 11, respectively.

Garland et al. has indicated that among women who

were negative by PCR for HPV-6 or HPV-11 from day 1

Table 2 Distribution of HPV

general, type 6 and 11
Parameters General-HPV HPV6 HPV11

? - ? - ? –

Smoking

Yes 10 6 9 7 8 8 16

No 63 21 40 44 59 25 84

Sum 73 27 49 51 67 33

100 100 100 100

Table 3 Correlation between different variables and HPV DNA, and HPV type 6, 11

Variable HPV general HPV type 6 HPV type 11

? - ? - ? -

65 (89 %) 26 (96.3 %) 41 (83.7 %) 50 (98 %) 60 (89.5 %) 31 (94 %)

Marriage OR = 0.80 (0.62–0.5)

P = 0.43

OR = 0.51 (0.37–0.70)

P = 0.01

OR = 0.85 (0.58–1.24)

P = 0.71

Passive smoking 10 (13.6 %) 6 (22.3 %) 9 (18.4 %) 7 (13.8 %) 8 (12 %) 8 (24.2 %)

ORs were adjusted for marriage HPV types

CI Confidence interval, OR odds ratio

Significant set at P \ 0.05
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through month 7, the time to development of HPV-6 or

HPV-11-related GW was approximately 2 years. However,

the exact time from incident infection to the development

of GW in these women could not be determined. The long

latent period may reflect detection of low viral loads well

before lesion development and clinical manifestation of

GW [43].

Other, smaller studies have reported the contribution of

HPV-6 and HPV-11 to GW. Two studies conducted in the

United States found HPV-6 or HPV-11 in 100 % of GW

analyzed (samples from 37 and 41 participants, respec-

tively) [44]. In another US study, HPV-6 or HPV-11 was

detected in 74 % of GW (samples from 42 participants)

[45]. The HPV types 16, 18, 31, 33 and 35 are among the

eight most prevalent types in cervical cancer worldwide

[43] and therefore of great importance and types 6 and 11

were chose because they are of low risk, as they are found

in up to 95 % of cases of condyloma acuminatum [46].

Ball et al. has shown that multiple infections in tissue

are frequent and the subsequent analysis of HPV 6 and 11

E6 DNA viral loads suggested that other HPVs could also

be causing lesions. Further analysis of HPV 6/11 E6

mRNA levels showed that there was no discernable rela-

tionship between HPV 6 E6 DNA viral load and relative

HPV 6 or 11 E6 mRNA levels thereby questioning the

relevance of viral load to lesion causality. Our investiga-

tion also showed a similar result that multiple infection

with genital warts and subsequently HPV DNA positive

73 % all of tissue samples, therefore the relationship

between HPV type 6 and 11 and the risk of any cervical

malignancy remains unclear because in our region we

could not to find any study research in field area of HPV

6/11 E6 mRNA levels [47]. Muller et al. [48] showed the

prevalence of anogenital HPV among study participants

was 78 % (166) and HPV DNA was detected in 100 %

(108) of GW, 48 % (27) of men with urethral discharge

syndrome and 62 % (31) of voluntary counseling and

testing participants. HPV types 6, 11, 16 and 18 were

prevalent as either single or combined infections in 81 %

(134) of all HPV-positive study participants. HPV types 6

and/or 11 were significantly higher among GW patients

(P \ 0.001).

Our finding also has indicated the frequent prevalence of

HPV DNA positivity in HPV type 6 and 11 infections. On

the other hand our investigation analyzed multiple variable

such marriage, passive smoking, age of marriage and from

these parameters revealed that marriage has significant

association with HPV positive also HPV type 6, 11 and

multiple genital warts infection in women at the sexually

active ages. The limitations of the present study are as

follows: first, the study is clinic-based, which may intro-

duce selection bias. Second, it did not include all patient

with genital warts in our region in south of Iran. Over the

past two decades there has been substantial research

demonstrating the causal link between HPV infection and

cervical neoplasia also genetic polymorphism of DNA

repair genes such NBS1, cytokine polymorphism genes anti

and pro-inflammatory interleukins seem to modulate the

susceptibility to cervical cancer and the relatively high

proportion of cervical cancers associated with certain HPV

types, particularly types 16 and 18 [49, 50]. Epidemiologic

studies to date have generally not been specifically

designed to evaluate HPV infection or disease natural

history in a manner ideal for infectious disease modeling.

In summary, this present study describes additional data for

modeling outcomes of incident HPV 6, 11, infections.

However, further studies with rigorous disease ascertain-

ment would be helpful, particularly for incident infections

caused by other HPV types. With the arrival of new tech-

nologies, such as HPV tests, mRNA analysis and vaccines

targeting specific HPV types, there has also arisen a need to

accurately model the natural history of the infection for

individual or groups of HPV types for policy evaluations.
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Sex Transm 17:143–148

14. Iftner T, Villa LL (2003) Chapter 12: human papillomavirus

technologies. J Natl Cancer Inst Monogr 31:80–88

15. Giovannelli L, Lama A, Capra G, Giordano V, Arico P,

Ammatuna P (2004) Detection of human papillomavirus DNA in

cervical samples: analysis of the new PGMY-PCR compared to

Hybrid Capture II and MY-PCR assay and two-step nested PCR

assay. J Clin Microbiol 42:3861–3864

16. Carestiato FN, Silva KC, Balthazar DS, Silva L, Marinho M,

Oliveira LHS, Cavalvanti SMB (2006) Analysis of molecular

biology techniques for the diagnosis of human papillomavirus

infection and cervical cancer prevention. Rev Soc Bras Med Trop

39:428–432

17. Gravitti PE, Peyton CL, Alessi TQ, Wheeler CM, Coutlee F,

Hildesheim A, Schiffiman MH, Scott DR, Apple RJ (2000)

Improved amplification of genital human papillomaviruses. J Clin

Microbiol 38:357–361

18. Hubbard RA (2003) Human papillomavirus testing methods.

Arch Pathol Lab Med 127:940–945

19. Kosel S, Burggraf S, Mommsen J, Engelhardt W, Olgemoller B

(2003) Type-specific detection of human papillomaviruses in a

routine laboratory setting—improved sensitivity and specificity

of PCR and sequence analysis compared to direct hybridization.

Clin Chem Lab Med 41:787–791

20. Sotlar K, Diemer D, Dethleffs A, Hack Y, Stubner A, Vollmer N,

Menton S, Menton M, Dietz K, Wallwiener D, Kandolf R,

Bultmann B (2004) Detection and typing of human papilloma-

virus by E6 nested multiplex PCR. J Clin Microbiol 42:3176–

3184

21. Meijer CJ, Snijders PJ, Castle PE (2003) Clinical utility of HPV

genotyping. Gynecol Oncol 103:12–17

22. Astori G, Arzese A, Pipan C, de Villiers E-M, Botta GA (1997)

Characterization of a putative new HPV genomic sequence from

a cervical lesion using L1 consensus primers and restriction

fragment length polymorphism. Virus Res 50:57–63

23. Mendez F, Munoz N, Posso H, Molano M, Moreno V, van den

Brule AJC, Ronderos M, Meijer C, Munoz A (2005) Cervical

coinfection with human papillomavirus (HPV) types and possible

implications for the prevention of cervical cancer by HPV vac-

cines. J Infect Dis 192:1158–1165

24. Kleter B, van Doorn L-J, Schrauwen L, Molijn A, Sastrowijoto S,

ter Schegguet J, Lindeman J, ter Harmsel B, Burger M, Quint W

(1999) Development and clinical evaluation of a highly sensitive

PCR-reverse hybridization line probe assay for detection and

identification of anogenital human papillomavirus. J Clin

Microbiol 37:2508–2517

25. Choi Y-D, Jung W–W, Nam J-H, Choi H-S, Park C-S (2005)

Detection of HPV genotypes in cervical lesions by the HPV DNA

chip and sequencing. Gynecol Oncol 98:369–375

26. Fontaine V, Mascaux C, Weyn C, Bernis A, Celio N, Lefevre P,

Kaufman L, Garbar C (2007) Evaluation of combined general

primer mediated PCR sequencing and type-specific PCR

strategies for determination of human papillomavirus genotypes

in cervical cell specimens. J Clin Microbiol 45:928–934

27. Lee SH, Vigliotti VS, Vigliotti JS, Pappu S (2007) Routine

human papillomavirus genotyping by DNA sequencing in com-

munity hospital laboratories. Infect Agents Cancer 2:1–11

28. Lin C-Y, Chao A, Yang Y-C, Chou H–H, Ho C-M, Lin R-W,

Chang T-C, Chiou J-Y, Chao F-Y, Wang K-L, Chien T-Y, Hsueh

S, Huang C–C, Chen C-J, Lai C-H (2008) Human papillomavirus

typing with a polymerase chain reaction-based genotyping array

compared with type-specific PCR. J Clin Virol 42:361–367

29. Bosch FX, Lorincz A, Munoz N, Meijer CJLM, Shah KV (2002)

The causal relation between human papillomavirus and cervical

cancer. J Clin Pathol 55:244–265

30. Usubutun A, Alemany L, Kucukali T (2009) Human papilloma-

virus types in invasive cervical cancer specimens from Turkey.

Int J Gynecol Pathol 28:541–548

31. Bosch FX, Castellsague H, de Sanjose S (2008) HPV and cervical

cancer: screening or vaccination. Br J Cancer 98:15–21

32. Franco EL, Rohan TE, Villa LL (1999) Epidemiologic evidence

and human papillomavirus infection as a necessary cause of

cervical cancer. J Natl Cancer Inst 91:506–511

33. Liaw KL, Hildesheim A, Burk RD et al (2001) A prospective

study of human papillomavirus (HPV) type 16 DNA detection by

polymerase chain reaction and its association with acquisition

and persistence of other HPV types. J Infect Dis 183:8–15

34. Gargiulo F, De Francesco MA, Schreiber C et al (2007) Preva-

lence and distribution of single and multiple HPV infections in

cytologically abnormal cervical samples from Italian women.

Virus Res 125:176–182

35. Herrero R, Hildesheim A, Bratti C et al (2000) Population based

study of human papillomavirus infection and cervical neoplasia

in rural Costa Rica. J Natl Cancer Inst 92:464–474

36. An HJ, Cho NH, Lee SY (2003) Correlation of cervical carci-

noma and precancerous lesions with human papillomavirus

(HPV) genotypes detected with the HPV DNA chip microarray

method. Cancer 97:1672–1680

37. Spinillo A, Dal Bello B, Gardella B et al (2009) Multiple human

papillomavirus infection and high grade cervical intraepithelial

neoplasia among women with cytological diagnosis of atypical

squamous cells of undetermined significance or low grade squa-

mous intraepithelial lesions. Gynecol Oncol 113:115–119

38. Munger K, Werness B, Dyson N, Phelps W, Harlow E, Howley P
(1989) Complex formation of human papillomavirus E7 proteins

with the retinoblastoma tumor suppressor gene product. EMBO J

8:4099–4105

39. Duggan MA, Inoue M, Mcgregor SE, Stuart GCE, Morris S, Poon

VG, Schepansky A, Honore L (1994) A paired comparison of dot

blot hybridization and PCR amplification for HPV testing of

cervical scrapes interpreted as CIN 1. Eur J Gynaecol Oncol 15:

178–187

40. Ardnt A, Nottelmann K, Brock J, Neumann OG (1994) Das invert

papillom und seine assoziation mit dem humanen papillomavirus.

HNO 42:670–676

41. Cutts FT, Franceschi S, Goldie S, Castellsague X, Sanjose S

(2007) Human Papillomavirus and HPV vaccines: a review. Bull

World Health Org 85:719–726

42. Hamkar R, Mokhtari-Azad T (2002) Prevalence of various types

of Human Papillomavirus among cervical cancer and normal

biopsy specimens in the Mazandaran province of Iran. East

Mediterr Health J 6:805–811

43. Langenberg A, Cone RW, McDougall J, Kiviat N, Corey L

(1993) Dual infection with human papillomavirus in a population

with overt genital condylomas. J Am Acad Dermatol 28:434–442

44. Brown DR, Schroeder JM, Bryan JT, Stoler MH, Fife KH

(1999) Detection of multiple human papillomavirus types in

condylomata acuminata lesions from otherwise healthy

Arch Gynecol Obstet

123



and immunosuppressed patients. J Clin Microbiol 37:3316–

3322

45. Garland SM, Marc S, Heather L, Sings M, James S, Lu R, Railkar

E, Barr R, Haupt and Elmar A (2009) Natural history of genital

warts: analysis of the placebo arm of 2 randomized phase III trials

of a quadrivalent human Papillomavirus (types 6, 11, 16, and 18)

vaccine. J Infect Dis 199:805–814

46. Clifford G, Franceschi S, Diaz M, Munoz N, Villa LL (2006)

Chapter 3: HPV type-distribution in women with and without

cervical neoplastic diseases. Vaccine 24S3:26–34

47. Ball, Winder DM, Vaughan K, Hanna N, Levv J, Sterling JC,

Stanlev MA, Goon PK (2011) Analyses of human papillomavirus

genotypes and viral loads in anogenital warts. J Med Virol 838:

1345–1350

48. Muller EE, Chirwa TF, Lewis DA (2010) Human papillomavirus

(HPV) infection in heterosexual South African men attending

sexual health services: associations between HPV and HIV

serostatus. Sex transm Infect 86(3):175–180

49. Kordi Tamandani DM, Sobti RC, Shekari M, Kaur S, Huria A

(2008) Impact of polymorphism in IL-1RA gene on the risk of

cervical cancer. Arch Gynecol Obstet 277:527–533

50. Sobti RC, Shekari M, Kordi Tamandani DM, Kaur P, Suri V,

Huria A (2008) Effect of NBS1 gene polymorphism on the risk of

cervix carcinoma in northern Indian population. J Biol Markers

23(3):133–139

Arch Gynecol Obstet

123


	The impact of human papillomavirus (HPV) types 6, 11 in women with genital warts
	Abstract
	Objective
	Study design
	Results
	Conclusion

	Introduction
	Materials and methods
	Skin biopsies and DNA extraction
	PCR for HPV DNA
	Data analysis

	Results
	Discussion
	Acknowledgments
	References


