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Abstract 
Background and Aims: Human Papillomaviruses (HPVs) have an established role in the 

development of cervical cancer. However, the presence of underlying conditions such as 

HIV/AIDS is a factor for the development of this malignancy. This study was aimed to 

evaluate the prevalence of HPV DNA in plasma samples from HIV-positive patients in 

Tehran, Iran. 

Materials and Methods: Plasma specimens from 95 patients diagnosed with HIV infection 

from Tehran’s hospitals were examined for the presence of HPV DNA by means of a Real-

Time polymerase chain reaction (PCR) assay with the amplification of a fragment of L1 

region of the HPV genome. Furthermore, HIV viral load testing was performed for all 

patients using the COBAS TaqMan assay. 

Results: Out of 95 patients, 59 (62%) and 36 (38%) of the cases were males and females, 

respectively. The mean age of the patients was 37.42 ± 11.25 (range 2–69) years.  The mean 

HIV viral load of all patients with HIV was 73010.754 copies per ml. None of the 95 HIV-

positive patients tested had HPV DNA detected in their plasma by Real-Time PCR assay.  

Conclusions: Previous studies have suggested that patients with HIV infection are at risk for 

acquiring HPV infection. However, we have shown no evidence of HPV DNA in plasma 

samples of patients with HIV. 

Keywords: HPV, Human Papillomavirus, HIV, Human Immunodeficiency Virus, Iran 

 

Introduction* 

 
PV infection has been associated with 

the development of cervical cancer 

and it also causes major disease in 

man, including genital warts, penile cancer, 

anal cancer and certain oropharyngeal cancers 

(1). HPV-related diseases occur at high rate in 

human immunodeficiency virus (HIV)-infected 

patients. The reason for this is an HIV-

impaired immune system which helps persis-

tent HPV infection, leading to an increased risk 
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for the development of HPV-related Malignan-

cies (2, 3).  

Papillomaviruses require proliferating basal 

layer cells and must access the basal cell layer 

of the epidermis or mucosa to establish infec-

tion (4, 5). Hence, the transmission of HPV is 

believed to be facilitated by the presence of 

abraded or macerated epithelial surfaces (6, 7). 

HIV infected individuals have been observed 

to get high incidence of both these malignan-

cies, as well as increased rate of genital warts 

(8, 9). 

Immunosuppression condition is the main 

reason of the appearance of HPV infection. 

Recently, HIV infection is considered as a 

pandemic health problem, especially in deve-

loping countries (10). 
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HIV can infect CD4+ cells and reduce both 

number and function of them. In this way, HIV 

leads to increased risk of other infections such 

as HPV infection (11). HPV is a common 

sexually transmitted disease (STD) in the 

world that is the main etiologic cause for 

cervical and anal cancer. Also, HPV can be a 

cofactor in acquisition of HIV infection (12).  

HIV infection has increased the incidence of 

HPV infection, increasing the risk to cervical 

neoplasia. Some reports have shown that HIV-

positive individuals have a higher incidence of 

infection with many types of HPV, than the 

HIV-negative persons (13-15). In general, 

incidence of HPV infection can be increased 

with progressive decline of CD4+ cells (16). 

Several recent studies have shown that HPV 

DNA can be found in circulating blood, 

including peripheral blood mononuclear cells 

(PBMCs), sera, plasma and arterial cord blood 

(17-19). Yet, more than 100 various HPV 

genotypes have been discovered, of which 

more than 40 have been identified in the 

anogenital area. Usually detecting of HPV 

infection is almost entirely based on molecular 

techniques, which are generally PCR-based. 

Universal PCR primers have been developed 

that detect a wide range of HPV genotypes in a 

single PCR (20, 21). In present study, we 

aimed to evaluate the presence DNA of most 

common HPV genotypes in plasma specimens 

form Iranian patients with HIV by Real-Time 

PCR assay. 

 

Methods 
 

Study population and samples. Between 

February 2015 and April 2016, 95 patients 

with HIV infection referred to the Tehran’s 

hospitals (affiliated to Iran University of 

Medical Sciences, Tehran, Iran) were enrolled 

in this study. Exclusion criteria were patients 

who had been receiving anti-retroviral therapy. 

The study received ethical approval from the 

local research ethics committee of Iran 

University of Medical Sciences, Tehran, Iran. 

The participants of the current study were 

acquainted about all aspects of the current 

study, and informed consent was obtained from 

all of the participants prior to their enrollment. 

All whole blood samples were collected into 

sterile EDTA-containing vacutainer tubes and 

plasma samples were separated from whole 

blood via centrifugation followed by freezing 

procedure at -20 °C until further analysis. 

DNA Extraction. HPV DNA was extracted 

from plasma using a Viral Nucleic Acid 

Extraction Kit (Yekta Tajhiz Azma, Iran) 

according to the manufacturer's instructions. 

After extraction, DNAin solution was stored at 

-20°C for subsequent analysis. 

Real-Time PCR. After DNA extraction, Real-

Time PCR was performed with the QIAGEN's 

Real-Time PCR cycler (Rotor-Gene Q 2plex 

Platform, QIAGEN Co, Germany) instrument. 

We used SYBR-Green PCR master mix 

(Maxima® SYBR Green qPCR Master Mix 

(2X), Applied Fermentas, EU). MY09 (5’CGT 

CCM AAR GGA WAC TGA TC3’) and 

MY11  (5’GCM CAG GGW CAT AAY AAT 

GG3’) oligonucleotides with a annealing 

temperature of 55 °C , which flanks a sequence 

of about 450 pb as a general primers were used 

to amplify the L1 gene to evaluate the presence 

of any HPV DNA in the. Primer sequences and 

amplification conditions were selected accor-

ding to the previous study (5). The MY09-

MY11 primer set is the most frequently used 

amplification systems that capable of ampli-

fying a wide range of HPV types. We used two 

genotypes 16 and 18 as positive controls in this 

study. 

HIV-1 viral load quantification. Quantifi-

cation of HIV-1 RNA was performed by 

COBAS TaqMan (Roche Diagnostics, USA), 

according to the manufacture’s recommen-

dation. This technique is based on the use of 

dual-labeled hybridization probe in Real-Time 

PCR assay, which targets the highly conserved 

region of HIV-1 gag gene. 

Statistical analysis. All demographic and 

experimental data were entered and analyzed 

using Statistical Package for Social Sciences 

software version 18.0 (SPSS Inc., Chicago, IL, 

USA). The frequency of qualitative variables 

and difference between groups were compared 

by the Fisher’s exact and independent T tests 

respectively. For all comparisons, p-values 

lower than 0.05 (P ≤ 0.05) were considered 

statistically significant.  
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Results 
 

A total of 95 patients with HIV infection were 

enrolled in the study. The demographic data of 

the patients showed that 59 (62%) of the cases 

were males and 36 (38%) were females (Table 

1). The mean age of the patients was 37.42 ± 

11.25 years, with a wide range (2-69 years) of 

age distribution. The mean HIV viral load of 

all patients with HIV was 73010.754 copies 

per ml. Results showed that none of the 95 

HIV-positive patients tested had HPV-DNA 

detected in their plasma by Real-Time PCR 

assay (Fig 1).  

 

Table 1: Demographic and viral load characteristics of the 95 subjects included in the study 

Age Groups Gender n Viral Load (Copies/ml) Total (Copies/ml) 

Less than 20 year Male 6 39426.83 33801.14 

Female 1 47 

20-30 year Male 15 59458.26 41979.49 

Female 7 4525 

31-40 year Male 18 41852.72 39656.53 

Female 17 37331.17 

41-50 year Male 12 49183.66 78782.71 

Female 6 137980.83 

51-60 year Male 6 479746 319846.33 

Female 3 47 

Upper than 60 year Male 2 8526.5 22795 

Female 2 37063.5 

Total  95                                                         73010.754   
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A)                                                        B) 

Fig. 1. A: Graph showing cycle threshold at 32th and 38th cycles for positive controls and cycle threshold of negative 

samples. B: Melting curve analysis of the SYBR Green real-time PCR products after 40 amplification cycles for HPV. 

Graph showing dissociation curve peak at 78 ºC. The shallow peaks before 70 ºC represent primer dimer. No peaks of 

amplification products from negative samples were observe. We used two genotypes 16 and 18 as positive controls in 

this study. 
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Discussion 
 

Our study is the first report of molecular 

prevalence of HPV in plasma samples 

collected from HIV-infected patients in 

Tehran, Iran. Results of the present survey 

have shown no evidence of HPV DNA in 

plasma samples of patients with HIV.  

According to several studies, HIV-infected 

women can be considered as high risk group 

for HPV infection. However, the prevalence 

and genotype distribution varies in different 

regions of the world (2, 22). The transmission 

of HPV is similar to HIV, through sexual 

contact. These facts suggest a need for more 

studies on HIV infected risk groups who can 

be co- or superinfected with HPV. Oncogenic 

HPVs have a well-established role in the 

development of all invasive cervical cancers 

(23). 

Patients with HIV have a higher risk for anal 

cancer compared to the general population, and 

the risk is higher for HIV-positive homosexual 

males. Identification of genital HPV infection 

in men is difficult to evaluate because it 

depends on the anatomical site, sampling 

methods, sample, and HPV DNA diagnostic 

methods. The most prevalence of HPV 

infection in males is detected in anogenital 

areas and in men who have sex with men. The 

presence of HPV infection has furthermore 

been associated with the acquisition of HIV 

infection. 

The oral HPV infection has not been detected. 

The rate of oral HPV differs from 0 to 70% in 

normal oral mucosa, ranges from 0 to 85% in 

potentially malignant oral syndromes and rates 

from 0 to 100% in oral malignances. This 

difference is due to changes like the sampling 

variation and limitations of the molecular 

techniques used in different studies (24, 25). 

The results of other studies revealed the 

presence of HPV infection in cancers that 

occur at sites other than the site of initial 

infection such as colorectal, lung and breast 

cancer (26). Presence of HPV infection in non-

genital cancers leads to the question that how 

HPV got to the site of cancer. This is due to the 

possibility that HPV can enter the bloodstream 

and spread to internal organs as a possible 

route of infection (27). In support this 

possibility, HPV DNA has been found in 

peripheral blood mononuclear cells (PBMCs), 

sera and plasma. The binding ability of HPVs 

to a wide range of cells from different species 

has been previously reported. HPV appears to 

be attached to the PBMCs by a cell surface 

protein (17-19). 

The prevalence of HPV DNA in the circulation 

of patients with cervical cancer was contro-

versial in previous studies. In Thailand, 

Pornthanakasem et al. reported that only 6 out 

of 50 (12%) of HPV positive patients were 

demonstrated to have circulating HPV DNA in 

plasma by PCR amplification (28). On the 

other hand, Emmanuelle Jeannot et al. reported 

a high frequency (87%) of circulating HPV 

DNA in plasma of cervical cancer patients 

(19). 

The observed difference can be resulted from 

the different populations, different sample 

types, and different detection methods used. In 

study by Dong et al., quantitative PCR identi-

fied HPV-16 or HPV-18 E7 DNA in 11 out of 

175 (6.9%) of plasma samples in patients with 

invasive cervical cancer (29). Until now, it 

remains unclear what the source of HPV DNA 

in plasma. However, the presence and quantity 

of HPV DNA in plasma may be a reflection of 

tumor load or metastasis (19). 
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