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Introduction

 External genital warts (EGW), acuminata condylomata 
(AC), is a common sexually transmitted viral disease 
which usually occur among young people (Winer et al., 
2005).  In 1981, the presence of human papilomaviruses 
(HPV) in AC was shown for the first time (de Villiers et 
al., 1981). Generally, HPV is classified into high-risk and 
low-risk types based on their involvement in the infection 
of the genital area (Munoz et al., 2006). HPV types such 
as 16, 18, 33, 52 and 55 are mostly considered as the high-
risk subtypes whereas HPV-6 and 11 are the low risk ones. 
The initial findings of HPV in the warts lesions have been 
proved by several studies. Potocnik et al. (2007) detected 
HPV in all 55 genital warts (GW) specimens obtained from 
male patients in Slovenia.   
 The study by Brown et al. (1999) also showed the 
presence of 23 different genotypes of HPV in the GWs 
samples. In addition to low-risk HPV-6 and HPV-11, 
which are associated with almost 90% of the cases, 
high-risk HPV types were also detected in some GW 
specimens (Dianzani et al., 2004; Insinga et al., 2007). 
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Abstract

 Background: External genital warts (EGW) are relatively common sexually transmitted diseases. In the 
majority of cases, low-risk human papilomaviruses (HPV), such as HPV-6 and HPV-11, are responsible but, 
high-risk types may also be detected and this has a bearing on vaccines for cervical cancer prevention. In this 
study the incidence of the high-risk HPV types 16, 18, 33 and 52 in EGWs of females from the southwest of Iran 
was assessed. Methods: Seventy-nine women with EGWs participated in this study. Quantitative real-time PCR 
with gene specific primers and probes for the E6 gene of HPV-16, 18, 33 and 52, were used for the detection of 
HPV DNA in the tissue and blood samples. Results: Of the 79 tissue specimens, 13 (16.5%) were HPV positive, 
only genetic materials of HPV-16 and HPV-18 being detected, twelve patients (15.2%) were positive only for 
HPV-18 and the coexistence of HPV-16 and HPV-18 was shown in one patient. Only one plasma sample showed 
evidence of HPV-16 with very low viral load. Conclusion: Our data showed that high-risk HPV types can be 
found in the tissue specimens of EGW samples obtained from female patients in the Southwest of Iran, with 
HPV-18 as the most abundant type; however, additional studies with a larger population are required to prove 
the finding and help to determine the most appropriate type of virus for vaccine design for Iranian women.  
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Patients infected with high-risk HPV could be at the risk of 
developing malignant lesions. The high-risk HPV subtypes 
were found in various proportions of the lesions from 
the cases with GW around the world. HPV-16, HPV-52 
and HPV-55 were the types most commonly found in the 
conjunction with low-risk HPV-6 and HPV-11 in GW in 
Austria, while the high-risk HPV types 16, 18, 58, 52, 33 
and 53 were the main subtypes detected in the specimens 
from other places such as China and Ireland (Dai et al., 
2008; Garland et al., 2009; Menton et al., 2009). The 
multicenter study on HPV genotype distribution among 
patients with GW in France also showed the presence of 
high-risk subtypes HPV-16, 18 and 52 with different rates 
of prevalence (Che et al., 2005; Aubin et al., 2008).  
 There is limited knowledge about the prevalence of 
high-risk HPV subtypes in the genital warts from Iranian 
patients and no published data show such information. 
Therefore, the objective of this study was to assess the 
presence and quantify of the high-risk HPV subtypes 
16, 18, 33 and 52 in the tissue lesions and blood samples 
of the EGWs of females from the southwest of Iran by 
quantitative real-time PCR.  
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Materials and Methods

Patients 
 Seventy-nine women with external genital warts 
participated in this study. Tissue biopsy samples from 
warts lesions and samples from peripheral blood were 
taken at the Gynecology and Oncology Clinic of Shiraz 
University of Medical Sciences, Shiraz, Iran in 2010. 
All the patients provided their informed consent to take 
part in the study and the study was approved by the 
Ethics Committee of the University. The participants 
completed a self-administered questionnaire that included 
questions on age, economical status, education level, 
alcohol consumption, smoking habit, age at the first 
sexual intercourse, lifetime number of sex partners, 
frequency of sexual intercourse, and condom use. Patients 
with immunocompromised illnesses or those under the 
treatment of immune suppressive drugs were excluded 
from the study.  

Tissue processing for viral DNA extraction
 The EGW tissue specimens measuring about 4 mm in 
diameter were taken from all the participants by a surgeon. 
The biopsy samples were stored at -80°C until the time of 
DNA extraction. Viral DNA was extracted, using RNA/
DNA extraction Kit according to the manufacturer’s 
instruction (Invitek, Germany). After extraction, the DNA 
was eluted in 50 µl distilled water and stored at -20ºC.

Preparation of DNA from plasma samples 
EDTA-anticoagulant blood samples were collected at the 
time of the interview by venipuncture from the patients. 
After blood clotting, the blood samples were centrifuged 
at 750Xg for 10 min, and the plasma fractions were stored 
at -20°C for the next step. DNA from the plasma samples 
was extracted, using the QIAmp Ultra Sense Virus Kit 
according to the manufacturer’s instruction (Qiagen, 
Hilden, Germany).

HPV quantitative real-time PCR 
 Commercial kits for quantification of human 
Papillomavirus genomes (Advanced kit version, Primer 
Design, Southampton, UK), with specific primers and 
probes for the E6 gene of HPV-16, 18, 33 and 52, were 
used according to the manufacturer’s protocol. The 
kits were designed to detect 6-12 strains of each HPV 
subtype. Real-time PCR reactions were set up in a 
reaction volume of 20 µl, using the TaqMan Universal 
PCR Master Mix (ABI, Perkin Elmer, USA). DNA 
amplifications were carried out in a Chromo4 Real-time 
PCR Detector instrument (Bio-Rad, Foster city, CA, 
USA). Amplification reactions were done in triplicates for 
each subtype and each experiment had its own standard 
curve. The standard curves were also run in parallel with 
every analysis using positive control template, according 
to the manufacturer’s guidelines. The concentrations of 
the HPV DNA in the samples were expressed as copies of 
HPV genome per milliliter of the extracted DNA sample 
and were calculated from the regression equation using 
the individual Ct (threshold cycle number) values. 
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Statistical analysis
 The results are shown as median of the three replicate 
amplifications. Differences in the values were evaluated 
using Mann–Whitney U test and the student t-test. 
P-values less than 0.05 were considered as statistically 
significant in all the analyses. Statistical analysis was 
performed using the Statistical Package for the Social 
Sciences Software, version 11.5 (SPSS, Chicago, IL, 
USA). Graphical presentation was plotted and analyzed, 
using the Prism 4 software (Graphpad Inc; San Diego CA, 
USA).

Results 

Clinical findings  
 In this study, we assessed the presence of four subtypes 
of the high-risk HPV in the total of seventy nine pair 
samples of the tissue biopsies and peripheral blood from 
the patients with EGW. The mean age of the participants 
was 28 years (range between 16 to 51 years); 83% of them 
were under 30 years of age. The majority of the enrolled 
women in the study had low education background. Most 
of the patients (82%) were examined by a gynecologist 
and donated their sample during the first 6 months after 
the appearance of the EGW lesions. Analysis of the data 
showed that six percent of the patients had infected partner, 
19% were multi-partner (the median lifetime number of 
sex partners was 1), 8% divorced and only 17% used 
condom. Only 4% of the participants were pregnant at 
the time of the study. 

Prevalence of the high-risk HPV subtypes
 Commercial quantitative real-time PCR kits with 
primers and probes specific to the HPV E6 gene of types 
16, 18, 33 and 52 were used to detect the HPV DNA in 
the tissue and plasma samples. Based on the results, only 
genetic materials of HPV-16 and HPV-18 were found in 
the tissue sample of the patients, while genetic materials 
of other studied subtypes were not detectable in the tissue 
samples. Table-1 lists the corresponding data regarding 
the HPV infection among the patients. From 79 tissue 
specimens, 15.2% of the samples were positive only for 
HPV-18 while HPV-16 was detected only in one case 
(1.3%) of mixed infection with HPV-18. The median of 
HPV-18 virus particles (vp) in the unit of the volume of 

Figure 1. Comparison of HPV-18 and HPV-16 DNA 
Copy Numbers. Determined by quantitative real-time PCR 
using specific primers and probes to E6 gene of each type.
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the extracted DNA, proportional to the viral DNA copy 
number, was 810 vp/ml. The viral load of HPV-16 in 
the tissue sample from only one infected tissue sample 
was 443 vp/ml while the HPV-18 viral load in the same 
sample was 611 vp/ml (Figure 1). This patient with double 
infection of HPV-16 and HPV-18 was one of the pregnant 
women participating in the study while the tissue sample 
from another pregnant patient contained only HPV-18 and 
the sample from the third pregnant patient was negative 
for the tested HPV subtypes. 
 Only one plasma sample (1.3%) was HPV-16 positive 
with very low virus particle (9 Vp/ml). However, neither 
of tested HPV subtypes could be detected in her GW 
tissue sample. The Pap test for this case showed abnormal 
result. Out of 13 patients who were positive for the 
tested high-risk HPVs, the majority (85%) were in the 
age group of 25-35 years. No significant association was 
observed between the detected HPV or the viral load 
and the variables such as education level, smoking habit, 
lifetime number of partners and using condom.

Discussion

 HPV-6 and HPV-11 have been detected in almost 
90% of the cases with external genital warts; however, 
growing amounts of results provide evidence that high-risk 
subtypes of the HPV such as HPV-16, 18, 33 and 52 can 
also be associated with EGW (Menton et al.2009). In this 
study, 79 women from the southwest of Iran were tested 
for the presence of genetic materials of some high-risk 
HPV (16, 18, 33 and 52) by a sensitive quantitative real-
time PCR assay. We found different loads of HPV-18 in 
almost 15% of the EGW specimens (N=12) whilst only 
one sample was positive for HPV-16 (in addition to the 
co-infection with HPV-18). Other tested HPV subtypes 
could not be detected in this study. Despite such findings, 
the review of literature shows that HPV-16 is the most 
frequent HPV subtype in the majority of the infected 
women worldwide and is about 2–3 times more common 
than other high-risk subtypes in many studies (Clifford 
et al., 2005; de et al., 2007).  In the study by Garland 
et al., the prevalence of fourteen HPV genotypes in the 
biopsy-confirmed GW samples was investigated. In that 
study, 31% of the lesions were infected with the high-
risk subtypes, most commonly HPV-16, HPV-52 and 
HPV-55 (Garland et al., 2009). Beside this, some other 
recent studies in Hong Kong, China and Taiwan show 
the widespread presence of the subtypes 18, 58, 52, and 
33 in conjunction with HPV-16 in those regions (Chan et 
al., 2006; Wu et al., 2007; Smith et al., 2007; Lin et al., 
2006). Likewise, using real-time PCR, Che et al. showed 
the presence of both HPV-16 and HPV-18 in 11.3% of the 
patients in China (Aubin et al., 2008).
 Similarly, the report from multicenter studies in France 
shows the existence of high-risk HPV 16, 18 and 52 in 
9%, 3% and 7%, of cases of GW, respectively (Menton 
et al., 2009).  Also, Wong et al. showed that HPV DNA 
can be detected in the menstrual blood from patients with 
condyloma acuminatum; however, it disappears after the 
remission (Wong et al., 2010). 
 There are only few published reports regarding the 

HPV subtypes in the genital warts from Iranian patients. 
However, some studies have investigated the type of the 
virus in the samples from patients with cervical cancer. 
Such results show that in most regions of Iran, HPV-16 is 
the foremost subtype (Hamkar et al., 2002; Ghaffari et al., 
2006a; Esmaeili et al., 2008).  In the study by Ghaffari et 
al.,HPV-16 was found to be significantly more frequent in 
patients with cervical cancer than normal group (Ghaffari 
et al., 2006). In their report, however, they showed the 
high prevalence of HPV-18 in the patients compared to the 
healthy individuals. The difference in the result of these 
studies and our finding could be due to the type of patients 
and sample size, regional variations and the method of 
detection. Consistent with the findings for genital warts, 
we also found that HPV-18 is more prevalent than other 
types in blood samples from patients with cervical cancer 
(Jaberipour et al., 2011). Studies demonstrate that HPV 
DNA could be detected in pregnant women in higher 
rates than un-pregnant women (Medeiros et al., 2005; 
Nobbenhuis et al., 2002). In the current study, three 
pregnant women were examined, two of whom revealed 
to be positive for the presence of the high-risk HPV 
subtypes. Similarly, Aydin et al. showed the higher rates 
of the infection with the high-risk HPV genotypes in the 
Turkish pregnant women compared to the non-pregnant 
ones (Aydin et al., 2010). It seems that the hormonal 
and immunological changes during the pregnancy could 
modulate the rate of the HPV infection and clearance in 
women (Sethi et al., 1998).
We found that the majority of HPV-18 positive patients 
were in the group of 25-35 years of age. In the report 
by Chan et al., the prevalence of HPV-18 also peaked 
at the ages older than 26 years (Chan et al., 2009). Such 
findings might point to the specific pattern of age specific 
prevalence for the HPV infection. 
In our study, patients’ plasma samples were also examined 
for the presence of HPV genome; however, only one 
sample showed positive for the presence of HPV-16 with 
very low viral burden. Neither of the HPV subtypes was 
detectable in her EGW tissue sample. 
 Many studies reported that high-risk HPV might be co-
infected with other HPV subtypes in the genital warts (Dai 
et al., 2008; Menton et al., 2009; Aubin et al., 2008). Of a 
selected panel of HPV subtypes (16, 18, 33 and 52) that 
were examined in this study, however, only one patient had 
simultaneous infection of HPV-16 and HPV-18. We did 
not investigate the presence of other high risk subtypes; 
therefore, it might be possible that HPV-infected patients 
have co-infection with other subtypes. The presence of the 
two main low-risk genotypes (HPV-6 and HPV-11) was 
not investigated either. Based on such results, we cannot 
suggest that high-risk HPV could act as the causative 
infection of GW in these patients although they may assist 
further pathogenesis towards malignancies. 
In conclusion, our data showed that high-risk HPV can be 
found in the tissue specimens of the external genital warts 
from female patients in the southwest of Iran. We also 
found that HPV-18 was the most frequent HPV infection 
in this group; however, we suggest that larger population 
from multiple centers is required to prove such findings 
and to determine the most appropriate viral subtype for 
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