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Abst rac t
Introduction: Genital warts are benign epithelial tumours caused by human papilloma viruses (HPV), and are 
sexually transmitted. Genotyping of genital HPV bears great clinical significance in terms of treatment planning, 
follow-up, and prevention strategies. 
Aim: To evaluate the distribution of high-risk HPV infection types in patients diagnosed with anogenital warts.
Material and methods: A total of 66 patients with anogenital warts were enrolled. Punch biopsy samples were 
obtained from the lesions of each patient. After nucleic acid purification and DNA extraction, the presence of HPV 
DNA was ascertained using the PCR method, followed by HPV DNA genotyping. The relationship between HPV type 
distribution and age, gender, clinical location, and number of sexual partners was investigated. 
Results: Genotyping was performed and HPV genome was detected in 50 tissue samples (75.8%). Low-risk geno-
types predominated with a prevalence of 62.1% (42/66). The most prevalent genotypes were HPV-6 (47%), and 
HPV-11 (13.6%). Other types detected included HPV-18 and HPV-3. 
Conclusions: Genotyping of HPV provides significant clinical information regarding this family of viruses that play 
a role in the aetiology of a variety of genital cancers, as some of these malignancies are now considered preventable 
due to recent development of vaccines. We believe that our results may provide guidance on future vaccination 
programs in our country. 
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Introduction

Genital warts are benign epithelial tumours caused 
by human papilloma viruses (HPV) and represent the 
most common type of sexually transmitted diseases 
worldwide [1, 2]. A high transition rate (65%) and fre-
quent recurrences are associated with decreased quality 
of life and increased economic burden [3, 4]. Major risk 
factors for genital warts include the number of partners, 
barrier contraceptive use, young age at the first sexual 
intercourse, circumcision, and male sexual behaviour. 
Although the sexual intercourse is the leading form of 
transmission, direct hand contact or indirect fomite 
transmission have also been reported [5]. Until now, al-
though nearly 230 HPV genotypes have been identified, 
only 40 of these are associated with anogenital infec-
tions [6]. 

Genital HPV genotypes are divided into high- and 
low-risk groups in terms of their cancer-causing poten-
tial. The high-risk HPV genotypes include 16, 18, 31, 33, 
35, 39, 45, 51, 52, 56, 58, 59, 68, 73 and 82, while, HPV- 6, 
11, 40, 42, 43, 44, 54, 61, 70, 72, 81, 89 are considered low-
risk genotypes [6, 7]. In recent years, 20–50% of patients 
with genital warts have been found to harbour high-risk 
HPV genotypes. Also, epidemiological studies have indi-
cated high rates of transmission from one partner to the 
other. Therefore, an individual carrying high-risk geno-
type of HPV affects not only that individual, but also his/
her partner(s) [5]. 

HPV genotyping bears clinical significance with re-
spect to treatment planning, patient follow-up, and 
development of prevention strategies. In vitro cultures 
cannot be performed for HPV. Although HPV lesions can 
be readily diagnosed histopathologically, HPV genotyp-
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ing is pathologically unfeasible and molecular tests are 
required [8]. 

Aim

In this regard, we aimed to determine the age, gen-
der, previous treatments, marital status, and number of 
partners in a group of patients with genital warts from 
Eastern Turkey and to perform HPV genotyping using the 
polymerase chain reaction (PCR) method. 

Material and methods

This study was undertaken with the participation of 
patients who were clinically diagnosed with genital warts 
at the Dermatology Outpatient Unit. This study was ap-
proved by the Clinical Ethics and Research Committee 
of the Yuzuncu Yıl University, Faculty of Medicine (Date: 
13.03.2014, Number: 11). Age, gender, occupation, number 
of sexual partners, the duration of the disease, previous 
treatments, and number of recurrences were recorded 
into patient follow-up forms and a detailed examina-
tion was performed for each patient. Serological tests 
including HIV, anti HCV, anti HBs, HBs Ag, Treponema 
pallidum haemagglutination (TPHA) test, and venereal 
disease research laboratory (VDRL) test were performed. 
After local intradermal anaesthesia, tissue samples from 
the lesions were obtained for PCR testing using punch 
biopsy technique, followed by electro-cauterization. All 
patients provided written informed consent after they 
were provided with information on the nature and pur-
pose of the study procedures. Tissue samples obtained 
from each patient were placed in a tube containing 2 ml 
of phosphate-buffered saline and were kept at –80°C un-
til the time of PCR analysis and genotyping. Following 
nucleic acid purification and extraction, the presence of 
HPV DNA was ascertained using the nested PCR method. 
In samples positive for HPV genome, HPV DNA genotyp-
ing was performed. 

DNA extraction

The majority of molecular assays cannot be per-
formed on a cell that is structurally intact: the DNA con-
tent must be first separated from the remainder of the 
cell. For the SuPerLy study, a commercially available kit 
was used for this procedure. The reasons for this were 
to be as consistent and reliable as possible and to use 
approved systems that could also be used in clinical lab-
oratory settings. The QIAamp MinElute Media Kit (Qia-
gen, Hilden, Germany) was chosen because it is suitable 
for use with liquid media containing nucleic acids. The 
QIAamp MinElute Media Kit is designed to ensure that 
there is no sample-to-sample cross contamination and 
ensure safe handling of potentially infectious samples. 
There are four steps of the procedure including: lyse, 
bind, wash, and elute. The samples are lysed at high 

temperature denaturing conditions using proteinase K 
and two lysis buffers. The buffers increase lysis efficiency 
and ensure inactivation of RNases. Binding of the nucle-
ic acids to the QIAamp MinElute column membrane is 
facilitated by adding ethanol to the lysates followed by 
high-speed centrifugation. Two wash steps are required 
to remove any contaminants from the membrane. Finally, 
the pure nucleic acids are eluted into the buffer. One of 
the most simple and inexpensive ways of DNA extraction 
involves proteinase K. Contaminating proteins, including 
a number of nucleases, are degraded by the addition of 
proteinase K. This method was applied to some of the 
residual clinical material.

Amplification and melting

The following conditions have been optimized on 
the “Rotor-Gene Q” using the amplification reagents 
contained in the kit. The instrument should be switched 
on at least 20 min before the start of the reaction. Be-
fore starting, the AMP dye solution should be brought to 
room temperature and mixed thoroughly in a vortex mix-
er. Once opened, the AMP dye solution should be kept at 
+2/+8°C and used within a month, otherwise it needs be 
frozen. It should not be thawed and re-frozen more than 
twice. The reagents must be mixed thoroughly in a vor-
tex mixer before use and then centrifuged briefly. Work 
should be done quickly in ice or on refrigerated blocks. 
One should bear in mind that each session must include 
at least one negative amplification control WATER, the 
HPV sign® pos ctrl and the specificity control h-DNA ctrl.

Pyrosequencing method

Samples with appropriate bands were diluted by add-
ing 27 μl of PCR product to 13 μl of sterile water. The 
PyroMark Q96 Vacuum Prep Workstation was prepared 
with the appropriate solutions (1 : 10 diluted wash buffer, 
70% ethanol, water (deionised and autoclaved), denatur-
ation buffer) and the vacuum prep tool head was rinsed 
thoroughly with water for 20 s. Details of the reaction 
and samples were input into the PyroMark CpG Software. 
Pyrosequencing PCR was performed using a biotin la-
belled primer. PCR products were immobilised by adding 
1.75 µl of streptavidin sepharose bead suspension and 
38.25 µl of PyroMark Binding Buffer per reaction. The 
mixes were then shaken on a shaking hot plate for at 
least 5 min (1400 rpm, 22°C). Sequencing primers were 
made up by diluting (per reaction) 1.5 μl of 10 μM se-
quencing primer with 43.5 μl of PyroMark Annealing Buf-
fer. Forty-five μl of sequencing primer mix was dispensed 
into each well of a pyrosequencing (PSQ) reaction plate 
and the plate was placed into the correct compartment 
of the vacuum workstation. The PCR product/sepharose 
bead mix was removed from the hotplate and placed into 
the correct position on the vacuum workstation. Within 
30 s of cessation of shaking, the vacuum was applied 
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and the sepharose beads with immobilised PCR products 
were captured by slowly lowering the vacuum prep tool 
into the PCR plate. The vacuum prep tool was then placed 
into each of the following solution trays (in order) for 5 s 
each; 70% v/v ethanol solution, PyroMark Denaturation 
Solution, 10% v/v PyroMark Washing Buffer. The prep tool 
was held vertically and any residual fluid was aspirated. 
The prep tool was lowered into the PSQ reaction plate 
containing sequencing primer and the vacuum switch 
was closed whilst hovering above the solution and then 
agitated to release the captured PCR products. The PSQ 
plate containing beads and sequencing primer was heat-
ed at 80°C for 2 min, then cooled to room temperature. 
The PyroMark Gold Q96 Reagent kit contained lyophi-
lised enzyme and substrate pellets as well as dNTP mix-
es. Enzyme and substrate were reconstituted with the 
volume of water specified on the container 10 min prior 
to use. The PSQ96 Reagent Cartridge was filled using the 
volumes specified by the pyrosequencing software and 
the wells specified. The cartridge and reaction plate were 
placed into the PyroMark Q96 ID Instrument and the run 
was started. At the end of the run, the data were anal-
ysed automatically and a program was produced for each 
pyrosequencing reaction.

�Analysis of the results and identification 
of the genotype

Apart from the results obtained with PyroMark Q24 
sw. Usually the colour of at least one of the four wells in 
which each clinical sample has been sequenced is blue 
(Good quality) or yellow (Check quality). All the clinical 
specimens were analysed, and so were the amplification 
and sequencing controls with the IdentiFire sw indepen-
dently from the results obtained with PyroMark Q24 sw. 
The file HPV library contained in the HPV sign® Q24 CD 
was used, checking that its review matches that indi-
cated on the “HPV sign® Q24 complete” kit being used.

The QIAGEN kit enables the detection of 37 HPV 
genotypes (18 high-risk genotypes and 19 low-risk geno-
types), as follows: high-risk HPV genotypes, 16, 18, 26, 31, 
33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68, 73, and 82; and 
low-risk HPV genotypes 1, 2, 3, 4, 5, 6, 8, 11, 13, 30, 34, 40, 
42, 43, 44, 67, 69, 70, and 71.

Statistical analysis

Data were analysed using Statistical Package for the 
Social Sciences (SPSS) 18.0 statistics software. For the 
comparison of parametric variables, t-test was used, 
while intergroup comparisons for categorical variables 
were performed with the c2 test. A p-value less than 0.05 
was considered statistically significant. 

Results

A total of 66 patients between 18 and 55 years of age 
(mean age of 31 ±8.76 years) who had a disease duration 
(mean) of 15.97 ±25.8 months were included. There were 
53 (80.3%) male and 13 (19.7%) female participants. Table 1 
shows the results of HPV genotyping. Although HPV geno-
typing was performed in all patients, HPV could not be de-
tected in 16 (24.2%) male patients. Unclassified infections 
that tested positive for HPV DNA by PCR but did not hybrid-
ize a specific HPV type occurred in 12.1% of genital warts.

The most common site of lesions was the pubic area fol-
lowed by penile localization (n = 21, 31.8%) (Figure 1). Table 2 
shows the age, disease duration range for patients with ano-
genital warts, the distribution of the anatomic location of 
the lesions and demographic characteristics of the patients. 
Of the overall subjects, 21.2% (n = 14) were self-employed 
and 16.7% (n = 11) were military personnel. Forty-one (62.1%) 
patients were married, while 25 (37.9%) were single. Genital 
warts were present in the partner of 9 (13.6%) patients, while 
in 57 (86.4%) individuals, no genital warts could be detected 
in the partner. Thirty-four (51.5%) individuals had no previous 
treatment versus 32 (48.5%) with a previous history of treat-
ment. Cryotherapy was the most common form of (n = 42, 
63.6%) previous therapy, followed in the decreasing of fre-
quency by a combination of cryotherapy and electrocautery 
(n = 13, 19.7%), podophyllin (n = 6, 9.1%), electrocauteriza-
tion (n = 3, 4.5%), and imiquimod (n = 1, 2%). 

A recurrence had occurred in 44 (66.7%) patients. The 
recurrence rate was not significantly associated with the 
gender and number of partners (p = 0.27 and 0.456, respec-
tively). However, the treatments significantly differed ac-
cording to gender (p = 0.033). Accordingly, women received 
podophyllin and cryotherapy most frequently, as compared 
to significantly higher rates of cryotherapy among male 
patients. Again, male patients reported a significantly 
higher number of sexual partners than female patients 
(p = 0.012). Female patients were found to have a signifi-
cantly higher occurrence of HPV genotypes 3 and 18 (p = 
0.010). Again, the male gender was associated with a signif-
icantly increased likelihood of having a negative HPV result 

Table 1. HPV genotypes in patients with anogenital warts

HPV genotype Female Male Total

n % n % n %

HPV 6 5 7.6 26 39.4 31 47.0

HPV 11 3 4.5 6 9.1 9 13.6

HPV 18 1 1.5 0 0 1 1.5

HPV 3 1 1.5 0 0 1 1.5

Unclassified 
infection

3 4.5 5 7.6 8 12.1

Cases of HPV 
negative

0 0 16 24.2 16 24.2

Total 13 19.7 53 80.3 66 100
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(p = 0.023). Marital status also was significantly associated 
with the number of partners, married individuals being sig-
nificantly more likely to have a single partner (p = 0.027). 

Discussion

In patients participating in our study, HPV genotypes 
6, 11, 18, and 3 were identified. Although most genital 
warts arise from HPV type 6 or 11 infections, high-risk 
genotypes were particularly more frequently found in 
patients with genital warts due to HPV 16, 18, 31, and 33 
[7, 9]. The role of high-risk HPV genotypes in the develop-
ment of cervical cancer as well as anal, vulvar, and penile 

cancers is now clearly evident. Therefore, genotyping of 
HPV infections bears clinical significance and has been 
subject to extensive research. In a study by Jamshidi 
et al. from southern Iran, samples obtained from a total 
of 100 women with a mean age of 26 years were tested 
for HPV genotyping with PCR method. Genotyping could 
be performed in 73 (73%), while it was not possible in 
the remaining 27 (27%) patients. In that study, only HPV 
6 and 11 genotypes were detected at a frequency of 49% 
and 67%, respectively [6]. In our study, the type of HPV 
could not be identified in 12.1% of the patients (n = 8), 
which may be due to unclassifiable HPV genotypes. 

Anic et al. was able to perform HPV genotyping with 
PCR in only 90 (80.4%) of 112 male patients with genital 
warts. The most common non-oncogenic types were type 
6 (43.8%) and type 11 (10.7%). In that study, multiple HPV 
types were present in 45% of the patients, and 47% of 
the individuals had non-oncogenic HPV, while 6 (5.4%) 
only had oncogenic types. Of the oncogenic genotypes, 
HPV 16 (9.8%) and HPV 52 (6.2%) were the most frequent 
[10]. In a study by Park et al., genotyping with PCR was 
performed among 150 male patients with histopatholog-
ically-documented genital warts. Fifteen patients were 
excluded due to negative HPV PCR. Low-risk genotypes 
(HPV-6 and 11) were identified in 128 patients, while 31 
were found to have high-risk genotypes (HPV-16, 33, 18, 
and 68). A single-virus infection was present in 87 pa-

Table 2. Demographic characteristics of patients with 
anogenital warts (n = 66)

Variable N %

Number of partners of study subjects:

 Single 30 45.5

 Multiple 34 51.5

 No partner 2 3.0

Presence of genital warts in partners of 
patients:

 Yes 9 13.6

 No 57 86.4

Positive serological test results in patients with anogenital 
warts:

 Anti-HBs 18 27.3

 HBsAg 0 0

 TPHA 0 0

 VDRL 0 0

 Anti-HCV 0 0

 Anti-HIV 0 0

 Circumcision (present in all male patients) 53 80.3

Anatomical location of genital warts:

 Pubic area, Penile shaft 21 31.8

 Pubic area 16 24.2

 Pubic area, Penile shaft, Scrotum 10 15.2

 Perianal 8 12.1

 Labia major and minor 3 4.5

 Penile shaft 3 4.5

 Scrotum 2 3.0

 Introitus 2 3.0

 Labia major, Pubic area 1 1.5

Figure 1. Genital wart of the anal margin
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tients versus multiple HPV infection in 41 patients. The 
most common genotype was HPV-6. A total of 13 pa-
tients were uncircumcised and had increased frequency 
of oncogenic HPV genotypes than circumcised men [1]. 

In a study by Ingles et al., genital warts were histopath-
ologically confirmed in 228 of 377 patients with external 
genital type lesions. The incidence of high and low risk of 
HPV genotypes in those with external genital lesions was 
15.6% and 73.2%, respectively. The most commonly identi-
fied HPV genotypes were HPV-6 and 11 [11]. In a multi-cen-
tre study by Chang et al. involving 18 centres and a total of 
1005 patients, after initial histopathological confirmation, 
HPV genotyping was performed in 891 subjects. The distri-
bution of genotypes of HPV across male and female sub-
jects was comparable. Low- and high-risk HPV genotypes 
were detected in 78.1% and 11.6%, respectively, the most 
common genotypes being HPV-6 and 11 [12]. 

Similar to other reports, HPV was present in 75.8% 
of the genital warts in our study. When patients with 
negative HPV were excluded, these figures rose to 62% 
and 18%. One patient was found to have high-risk HPV 
(HPV-18). In eight individuals, genotyping could not be 
performed although presence of HPV was detected us-
ing PCR. In this regard, it is interesting to note that ge-
notyping could be generally performed in other studies, 
while there were unclassifiable HPV forms in the current 
study. This may be due to the unclassifiable types of 
HPV. Again in contrast with some other studies report-
ing multiple HPV genotypes in certain lesions, we had 
no such cases with multiple HPV genotypes. This may be 
due to methodological differences. In the study by Ingles 
et al., oncogenic HPV genotypes were found at a much 
higher incidence than in our study [11]. We believe that 
this might be related with the fact that all male patients 
in our study were circumcised, which may be a protective 
factor against oncogenic strains. In the study by Campion 
et al., lesions harbouring oncogenic HPV were found in 
32% of the partners of male patients with genital warts 
[13]. In our study, 13.6% of the partners were found to 
have genital warts, although genotyping was not per-
formed in the partners. 

In another study by de Lima Rocha et al., penile sam-
ples were obtained from male partners (n = 43) of wom-
en with cervical HPV infection and at least one genotype 
of HPV was found in these samples, with high-risk HPV 
frequency of 33% [14]. These studies suggest that genital 
warts may also pose a risk for the patient. Most of the 
studies of HPV genotyping involved female patients, with 
relative scarcity of genotyping in male subjects. This is 
mainly due to the occurrence of cervical cancer in women 
requiring additional attention for HPV genotyping. In our 
study, most of the patients attending our unit with geni-
tal warts were male, female patients representing 19.7% 
of the study population. On the other hand, only female 
patients had the high-risk genotypes (HPV-18 and 3). 

Although skin samples obtained from genital warts 
are important, other non-skin material has also been 
used for investigations. For instance, Nielson et al. ob-
tained semen samples in addition to genital warts [15]. 
Johnson et al. performed HPV genotyping in urinary sam-
ples from 3123 patients [16]. In studies involving female 
patients, mainly cervical smear samples have been uti-
lized. Studies involving direct genotyping from the genital 
warts are scarce in number. 

In our country, only one previous study looked at HPV 
genotypes in genital warts. In the study by Serdaroglu  
et al., HPV type 6 and 11 were found in 88% and 11.9% of 
the cases, respectively [17]. Similarly, in our study HPV-6 
(47%) and 11 (13.6%) were the most frequently observed 
genotypes. Contrary to this previous report, one patient 
had HPV-3 and another had HPV-18.

Therapeutic approaches for the treatment of genital 
warts include podophyllin, trichloroacetic acid, cryotherapy, 
electrocautery, imiquimod, carbon dioxide laser, and surgery 
[18]. In our study patients, the most frequent forms of ther-
apy were cryotherapy (63.8%) and electrocautery (19.7%). 
Despite best treatment, a recurrence ranging between 40% 
and 90% has been reported for genital warts [5]. Accord-
ingly, the recurrence rate in our study was 66.7%.

Conclusions

The first-generation HPV vaccines, that is quadriva-
lent HPV type 6/11/16/18 vaccine and bivalent HPV type 
16/18 vaccine were licensed in 2006 and 2007, respec-
tively. Recently a second-generation nine-valent HPV type 
6/11/16/18/31/33/45/52/58 vaccine has been licensed. It 
is expected that with the vaccine the incidence of genital 
warts will decrease within a period of decades. Vaccina-
tion programs against HPV are becoming increasingly 
important when one considers the associated economic 
burden, high recurrence, stigmatization and embarrass-
ment as well as reduced quality of life in this condition. 
Thus, there are scarce studies involving HPV genotyping 
in our country, and we believe that this study may shed 
some light on the future vaccination programs. Inclusion 
of HPV genotypes 6 and 11 in addition to oncogenic HPV 
genotypes in vaccination programs may lead to a de-
crease in the occurrence of genital warts, with an ac-
companying decline in the economic and social burden. 
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