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Abstract
Objective: Human papillomavirus is one of the most common sexually transmitted infections in the 
world. A persistence of an HPV infection in the oropharyngeal region can lead to an HPV-positive 
Oropharyngeal Cancer (OPC). Partners of patients with HPV-positive oropharyngeal cancer are 
probably at risk to carry an oropharyngeal HPV infection.

Methods: In partners of patients diagnosed with oropharyngeal cancer an oropharyngeal brush test 
from the surface of the palatine and lingual tonsil was performed and examined for an oropharyngeal 
HPV infection. Additionally, all partners answered a questionnaire on socio-demographic data and 
sexual behavior.

Results: In this study 44 patients with oropharyngeal cancer were included and 21 were positive 
for a high-risk HPV genotype. Overall, 25 partners were willing to participate, of which 13 were 
the partner of a high-risk-HPV positive patient. Most partners were female (21/25) and all partners 
had an HPV-DNA negative oropharyngeal surface brush test. Accordingly, none of the partners of 
patients with HPV-positive OPC carried an oropharyngeal hr-HPV infection.

Conclusion: In this study, all partners of OPC patients had an HPV-negative oropharyngeal brush 
test.

Keywords: Human papillomavirus, oropharyngeal cancer, risk factor, sexual behavior, HPV 
vaccination

Kofler B1*, Schnöll J2, Laimer J3,4, Dudas J1 and Borena W5

1Department of Otorhinolaryngology and Head and Neck Surgery, Medical University of Innsbruck, Austria

2Department of Otorhinolaryngology and Head and Neck Surgery, Medical University of Vienna, Austria

3University Hospital for Cranio-Maxillofacial and Oral Surgery, Medical University of Innsbruck, Austria 

4Oral and Maxillofacial Surgery, Lana, Italy

5Department of Hygiene, Microbiology, Social Medicine, Institute of Virology, Medical University of Innsbruck, 
Austria

Introduction
Human Papillomavirus (HPV) is one of the most common sexually transmitted infections in 

the world. About 75% to 80% of sexually active people become infected at some time in their lives, 
but only a small portion of HPV infections develop cancerous lesions, caused by high-risk (hr) HPV 
types, such as HPV16 and HPV18. Most common HPV-related cancers are female genital cancers, 
including cervical, vulvar and vaginal cancers. HPV associated Oropharyngeal Cancer (OPC) is 
more frequent in male patients. Patients with HPV-positive OPC are characterized by younger age 
and less alcohol and nicotine consumption compared to patients with HPV-negative OPC [1-3].

Several studies reported that patients with HPV-positive OPC are associated with a higher 
number of passionate kissing partners, lifetime oral sex partners and a higher number of oral 
sex partners [1,4,5]. In multivariate analysis from 2,116 men and 2,140 women, gender, age, and 
race were significant predictors for oral sexual behavior and oral sexual behavior was the primary 
predictor of an oral HPV16 infection [6]. There is only little data about the risk of an oropharyngeal 
HPV transmission for the partner from patients with HPV-positive OPC. Recently, in a case report 
of a female patient treated for an HPV-positive OPC was described that her husband presented 
with the same diagnosis 3 years later, also HPV-positive [7]. D'Souza et al. collected oral rinses 
from 164 patients with OPC and 93 of their partners. The patients were primarily men (90%), not-
smokers (51%) and had performed oral sex (97%), the median age was 56 years. In this study 61% 
of the patients were HPV-positive and an oral HPV detection in the female partners was found in 
1.2%. Among the six male partners, no oncogenic oral HPV infections was detected. No OPC was 
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identified during partner oral cancer screening examinations. The 
authors concluded that oral HPV16 DNA is not commonly detected 
among the partners of patients with HPV-positive OPC. Partners of 
patients with HPV-positive OPC do not seem to have an increased 
risk for oral HPV infection compared with the general population [8].

In a previous publication, we reported that surface brushings from 
oropharyngeal cancer reliably detect HPV-DNA [9-12]. In this study, 
we examined whether oropharyngeal HPV infection is present in the 
partners of patients with OPC by brush test of the oropharynx and if 
life style characteristics like smoking, alcohol and sexual behavior are 
a risk factor for an oropharyngeal HPV infection. We compared the 
results with samples from healthy volunteers as control group.

Methods
All patients with histological confirmed oropharyngeal cancer 

and their partner were invited to participate. All patients with OPC 
were treated at the Department of Otorhinolaryngology – Head & 
Neck Surgery, Medical University of Innsbruck or Medical University 
of Vienna, Austria between February 2018 and October 2019 
according to the recommendation of the interdisciplinary tumor 
board. A positive IRB vote for this investigator-initiated study had 
been obtained. The respective reference number was 1260/2017. For 
the control group healthy participants presenting for dentoalveolar 
procedures at the outpatient clinic of Oral and Maxillofacial Surgery, 
Medical University Innsbruck, Austria was recruited.

Specimen harvest and handling
On patients with OPC and their partners an oropharyngeal 

brush test was performed (Digene® HC2 DNA Collection Device, 
Qiagen, Hilden, Germany). The brush test was taken from the tumor 
surface during panendoscopy in the patients and then kept in a sterile 
container in 0.05% sodium azide and sent to the Division of Virology 
of the Medical University of Innsbruck. The partner´s brush test and 
the brush test of the healthy volunteers was taken from the surface 
of the base of tongue and both tonsils. Additionally, the patient´s 
partner answered a validated questionnaire on socio-demographic 
data and sexual behavior.

Processing of brush specimens
Brush samples were purified in a fully automated manner 

(NucliSens® easyMAG®, Biomerieux). We did DNA amplification and 
genotyping using a commercial test kit (AmpliQuality HPV-TYPE 
EXPRESS, AB Analitica®, Padova, Italy). The kit amplifies the L1 
Open Reading Frames (ORF). As a second step PCR products were 
denatured and hybridized on nitrocellulose membrane strips that 
harbor about 40 genotype- specific probes. The house-keeping gene 
beta-globin was used as an internal control.

Results
Oropharyngeal cancer patients and brush test

During the study period, 44 patients with OPC were enrolled. The 
mean age of was 65 years. Eight patients were female (18%), and 36 
were male (82%). Most patient had UICC stage IV (n=20, 45%) (Table 
1). HPV DNA of all patients was available, of which 21 patients were 
hr-HPV positive. The most common genotype was HPV16 (n=19, 
43%), other genotypes were HPV18 and HPV33 (Table 2).

Partner and brush test
Twenty-five partners could be included. Thirteen partners (52%) 

were in a relationship with an HPV-positive OPC patient. The reasons 

why in 20 patients no oropharyngeal brush of the partner was taken 
was no current partner (n=9), separation (n=4), no interest (n=5) 
and other (n=2). The majority of the partners were female (n=21, 
84%), the mean age was 62 years. None of them had a previous HPV 
vaccination. All oropharyngeal brush tests of the partners were HPV 
negative (Table 3).

Partner´s lifestyle characteristics
The questionnaire on sociodemographic and sexual behavior gave 

the following information, the first sex was performed with a mean 
age of 18 years. Three of the partners (12%) had oral sex with more 
than 3 different sex partners. Seven partners (28%) were smoking ≥ 
20 PY and 4 partners (12%) reported to drink alcohol daily (Table 
3). The mean BMI was 24 kg/m2 and the mean sportive activity was 3 
times per week.

Number of patients (%)

Sex

Female 8 (18%)

Male 36 (82%)

Tumor site

Oropharynx 44 (100%)

Histology

Squamous cell carcinoma 44 (100%)

UICC-stage

Stage I 13 (30%)

Stage II 4 (9%)

Stage III 7 (16%)

Stage IV 20 (45%)

Table 1: Patient characteristics.

HPV genotypes Number of patients (%)

HPV 16 19 (43%)

HPV 18 1 (2.5%)

HPV 33 1 (2.5%)

HPV neg. 23 (52%)

Table 2: HPV genotypes.

 Number of patients (%)

Sex

Male 4 (16%)

Female 21 (84%)

Oropharyngeal HPV brush test

HPV neg. 25 (100%)

HPV vaccination 

Yes 0

No 25 (100%)

Number oral sex partner

0-3 22 (88%)

>3 3 (12%)

Alcohol

Not daily 21 (84%)

Daily 4 (16%)

Table 3: Partner characteristics.
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Healthy control group
In total 112 healthy participants served as the control group. The 

median age of the participants was 62.1 years and most participants 
were male (83% versus 17%). In 2/112 participants low-risk HPV 
genotypes were detected in the oropharynx.

Discussion
In this study, we questioned whether the partners of patients with 

hr-HPV-positive OPC are at risk of an oropharyngeal HPV infection. 
Additionally, we collected socio-demographic data from the partners 
and examined if there is a higher risk of oropharyngeal HPV infection 
in partners performing oral sex with more than 3 different people. 
From the 44 patients with OPC, 21 were hr-HPV positive. This is in 
line with the current hr-HPV prevalence in OPC patients in Central 
Europe [13,14]. Twenty-five partners of OPC patients participated in 
the study and all of them were HPV-negative in the oropharyngeal 
brush test. Regarding the low number of participating partners this 
study is not representative but the results are in line with previous 
studies. Uken et al. performed HPV testing of the uterine cervix and 
the tonsillar region in women with cervical dysplasia. In addition, 
sexual partners received an oral HPV testing. In this study 101 
women were tested HPV-positive in the cervix and only 3/101 (3%) 
were tested HPV-positive in the oropharynx. In 60/101 women also 
the sexual partner could be tested for an oral HPV infection. The HPV 
test was positive in 3/60 (5%) partners. The study group concluded 
that an HPV transmission to the oropharynx by oral-genital sex or 
by autoinoculation is a rare and an unlikely event with low HPV 
concordance [15]. As described before D'Souza et al. also reported 
in their study that OPC patients were primarily male and the female 
partners did not have a higher oncogenic oral HPV prevalence 
compared with members of the general population of the same age 
[8].

In our study healthy participants, who are not in a relationship 
with an OPC patient, were tested for an oropharyngeal HPV infection 
and served as a control group reflecting the general population. In 
our control group 2/112 (1.8%) harvested a low-grade oropharyngeal 
HPV infection, which is in line with previous studies. Ilmarinen et al. 
reported a low HPV prevalence in nonmalignant tonsils, 5/477 (1.0%) 
patients receiving tonsillectomy because of chronic tonsillitis were 
tested positive for HPV [16].

In our study 3/25 (12%) partners reported to have performed oral 
sex with more than 3 different sex partners. People who practiced 
oral sex with multiple partners are at possible risk for developing 
oropharyngeal cancer [17]. Emmett et al. reported a strong association 
between oral sex behaviors and HPV-positive oropharyngeal tumors 
[4].

As reported in other studies [18,19] also our patient-population 
consists mainly of men. Faraji et al. reported in their study with 
20,886 patients the prevalence of HPV-positive OPC to be higher 
among men than women. There was no association between sex 
and race with survival among patients with HPV-positive OPC. In 
contrast, for patients with HPV-negative OPC, the risk of death was 
significantly higher for women versus men and black versus white 
patients [20].

Limitations of this study are that the number of participating 
partners of OPC patients was low. The reasons why it was not 
possible to collect a brush test in all OPC patients was no current 
partner, separation, no interest and other. Further limitations are 

that the group of healthy volunteers was not asked to answer the 
questionnaire on sociodemographic data and sexual behavior. So, we 
do not have any information of oral sex behavior in this group, the 
volunteers were also not asked if their partners have or had an OPC.

Conclusion
In this study, all partners of OPC patients were HPV negative in 

the oropharyngeal surface brushing. Also, other studies reported a 
low rate of oropharyngeal HPV infection in partners. Due to a low 
number of participating partners further studies are needed.
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