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Abstract

Background
Human papillomavirus is involved in several forms of tumors of the cervix, anal canal, vulva and vagina
as well as ear, nose and throat (ENT). Among ENT tumors, there is a subgroup associated with oncogenic
and non-oncogenic human papillomavirus (HPV). Low-risk HPVs (LR-HPV) are most often associated
with benign infections such as laryngeal papillomatosis, nasal and oral papilloma and high risk HPVs
(HR-HPV) are linked to ENT cancers. The objective of this study was to characterize by real-time PCR the
low-risk and high-risk oncogenic HPVs involved in histologically con�rmed ENT tumors in Ouagadougou.

Methods
This was a descriptive cross-sectional study of archived tissues (175 blocks) obtained over the past ten
years (2007–2017) in the cyto-pathology anatomy laboratories of Yalgado University Hospital, Shiphra
Clinic, Sandof Clinic and Philadelphia Clinic in Burkina Faso. HPV DNA was extracted from tissue blocks
by xylene and analyzed by real-time multiplex PCR at CERBA/LABIOGENE, Ouagadougou.

Results
Of the fourteen HR-HPV genotypes tested, nine were identi�ed. The prevalence of HPV infection was
37.7% (66/175). HR-HPV was 25.76% (17/66), LR-HPV (6 and 11) 54.55% (36/66) and co-infection 19.7%
(13/66). The most common genotypes were HPV56 (47%, 8/17) and HPV33 (17%. 3/17) for HR-HPV and
HPV6 (55%) for LR-HPV.

Conclusions
The results show the involvement of HR-HPV and LR-HPV in ENT tumors with and relatively high HPV
prevalence. Hence the need to ensure population-speci�c HPV vaccination coverage for effective
management.

Background
The human papillomavirus ( HPV) is responsible for cancers of the cervix, the anal canal, the vulva and
the vagina as well as the Otolaryngological sphere (ENT) [1, 2]. Nearly 24 types of HPV are involved in the
development of benign low risk (LR-HPV) and oncogenic high risk (HR-HPV) oral tumors,[3–5].

ORL tumors include benign and malignant tumors of the upper aerodigestive tract (UAT) developed at the
expense of the oral cavity, pharynx, larynx, ear canal, vocal cords, nasal and sinus cavities to which are
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added thyroid tumors and tumours of the salivary glands. In general, HPV has been detected in 43 to
100% of oral warts [1].

Papilloma is a benign tumor characterized by the proliferation of epithelial cells in clusters. This
proliferation most often occurs in the larynx (laryngeal papillomatosis) and the nasal cavity (inverted
papilloma, exophytic and oncocytic papillomas). The nasal papilloma has a high potential for local
aggressiveness, a high risk of recurrence and an unpredictable risk of association and / or malignant
transformation [6]. This disease most often leads to unilateral nasal obstruction with rhinorrhea [5, 7, 8].
LR-HPV genotypes 6 and 11 were detected in 75 to 85% of benign condylomatous oral lesions[1]. The
oncogenic HR-HPV genotypes involved in cancer are most often HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56,
58, 59, 66 and 68[2, 3].

These ENT HPV positive cancers are discovered at a late stage, leaving no time for adequate curative
treatment, hence the repercussions local and / or regional recurrences and metastases; all this leading to
mortality. The prevalence of HPV-related oropharynx cancer increased from 16–72% between 1984 and
2004 in the United States [9]. In developing countries, HR-HPV infections are responsible for 7.7% of
cancers, mainly cervical cancer[10].

The treatment of these types of malignant and benign tumors calls for therapeutic modalities, combining
lymph node tumor surgery, radiotherapy and chemotherapy; decided on a case-by-case basis [5, 11, 12].
Prevention necessarily involves raising awareness of hygiene and sexual behavior, but also vaccination.
HPV vaccination is likely to dramatically decrease the incidence of these cancers worldwide. Recently,
two immunogenicity prophylactic vaccines against human papillomavirus have been developed. These
are Cervarix, a bivalent vaccine which is effective against genotypes 16 and 18 of the HPV virus and the
Gardasil tetravalent vaccine and nonavalent vaccines grouping together genotypes HPV (6/11/16/18 and
HPV 6/11/16/18 / 31/33/45/52/58) respectively [13]. These vaccines are only given from the age of 09
and do not cover all HPV genotypes. The identi�cation of the different HPV genotypes in ENT cancers
could improve the prognosis and in�uence the therapeutic modalities. No study in Burkina has linked the
genetic diversity of HPV in this sphere to the available vaccines. This is why our study focuses on the
diversity of HPV genotypes in ENT cancers for better management of the population.

Methods

Study site, type and population
We conducted a descriptive cross-sectional study with a collection of samples dating from 10 years
(2007 to 2017) in the anatomy and pathology cytology centers of the Yalgado Ouédraogo University
Hospital (CHU-YO), of the Shiphra clinic, from the Sandof clinic and the Philadelphia clinic in
Ouagadougou, Burkina Faso.

The study’s samples were archived tissues blocks �xed in para�n, for the histological diagnosis of ENT
cancer and benign ENT tumors.
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Sampling and data collection
During the study period, samples of 175 cases of benign and malignant histologically con�rmed tumors
were collected on para�n blocks. These blocks were cut in the microtome. For each sample, tissue
sections of thickness ≤ 20 µm were introduced into nuclease-free eppendorf tubes and transported to the
Molecular Biology and Genetics laboratory (CERBA / LABIOGENE), Joseph KI-ZERBO University for
molecular analysis HPV.

Human papillomavirus testing

Depara�nization of �xed and para�n embedded tissues and DNA
extraction
The tissue samples were dewaxed with xylene after being treated with 10% PBS. The DNA extraction was
done using the FFPE DNA puri�cation kit (Norgen Biotek Corporation, Italy) following the protocol
described by the manufacturer. The DNA extracted thus obtained was stored at -20 ° C until ampli�cation
by PCR.

Ampli�cation by real-time multiplex PCR for the detection of the LR-
HPV and HR-HPV genotypes
Real-time PCR is based on the cycle-by-cycle monitoring of the enzymatic ampli�cation reaction using a
�uorescent reporter molecule. This molecule is capable of emitting �uorescent radiation under well-
de�ned conditions. The intensity is directly measured at a given time during each PCR cycle (SACACE,
2014).

Real-time PCR for the detection of low-risk oncogenic HPV

The detection of low-risk HPV was carried out using the “HPV low Risk Typing Real TM V11-100FRT (6
and 11)” PCR kit from SACACE biotechnologies®. This PCR was carried out by following the protocol
described by the manufacturer.

Real-time PCR for the detection of high risk oncogenic HPV

The detection of high risk oncogenic HPV in the DNA extracts of this study was carried out using the HPV
kit "High Risk Typing Real-TM" from SACACE biotechnologies®. This Kit makes it possible to detect
fourteen genotypes (HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68 ". This PCR was carried
out according to the protocol described by the maker. 

Results interpretation
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- Low risk HPV

For LR-HPV , we observed three types of �uorescence namely: FAM / Green, JOE / Yellow, ROX / Orange.
The PCR was valid if the positive and standard controls have a signal for all Fam, Joe, Rox �uorochromes
and no signal for the negative control. The results were interpreted with the Microsoft Excel HPV Typing
Real-Time Results Matrix.xls ’’ program from the "Low Risk Typing Real-TM" kit (Sacace
biotechnologies®, Italy) supplied by the manufacturer. 

- High risk HPV

For HR-HPV , we have four types of �uorescence namely: Fam, Hex / Joe, Rox and Cy5. The PCR was
valid if the positive and standard controls have a signal for all Fam, Hex / Joe, Rox and Cy5
�uorochromes and no signal for the negative control. The results were interpreted with the Microsoft
Excel HPV Typing Real-Time Results Matrix.xls ’’ program from the "High Risk Typing Real-TM" kit
(Sacace biotechnologies®, Italy) supplied by the manufacturer.

Ethical considerations
This study received the approval of the Ethics Committee for Research in Health of Burkina Faso (CERS):
“Deliberation n°2022-03-066 of March 02, 2022”, while taking into account the free, and informed consent
of the subjects. The procedures were carried out in accordance with relevant guidelines and
regulations.We complied with the con�dentiality and anonymity requirements concerning the information
obtained from the different patients.

Statistical analyzes 
The data were processed and analyzed using SPSS software version 21.0, the Microsoft EXCEL 2010
software and Epi Info software version 6. Chi-square was used to compare proportions and averages. The
difference was statistically signi�cant for p  0.05.

Results

Characteristics of samples of benign and malignant tumors
of the ENT sphere
In this study, we used the data from the clinical examination, the time between the �rst manifestations
and the consultation, the reasons for the consultation, the site of the lesion, its macroscopic appearance
(budding, ulcerated or ulceroburgent), signs of '' local or regional (lymph adenopathy) or metastatic
extension. We also took into account the additional examinations supporting the diagnosis or the
extension. 
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Histologically in the papillomas, the samples taken showed a benign tumor proliferation, arranged in
papillae. The appearance is evocative of either oral papillomatosis (laryngeal, oro-pharyngeal, buccal,
jugal, maxillary, palatal, lingual and vocal cords) or nasal papilloma (endonasal and nasosinusian).

In ENT tumors, the most common symptoms in 70% of patients in general were respiratory distress and
nasal obstruction. 

Etio-epidemiology of cases of ENT tumors histologically diagnosed between 2007-2017

Malignant tumors 
Malignant tumors were mainly cancers 73.5% (128/175) among which cell carcinomas predominate
(75.8%) followed by lymphomas (10.9%), sarcomas (5.5%), cylindromas (4.7%) and melanomas (3.1%).

Benign tumors
Benign tumors were poorly represented with 47 cases (26.86%) with a high number of carcinoma types
(97/128) followed by lymphomas (14/128), cylindromas (6/128), sarcomas (7/128) and melanomas
(4/128).           

Prevalence of HPV infection in histologically diagnosed ENT tumors

In this study, the results obtained show that 37.7% (66/175) of the tissue blocks analyzed were infected
with HPV. Among these samples carrying HPV, thirteen samples presented a co-infection. In general, in
terms of the prevalence of HPV by type of tumor taken separately, ENT cancers led in terms of the
prevalence of HPV infection followed by laryngeal papillomatosis and other types of papilloma (nasal
and oral) (Table 1). Of these HPV-positive samples two showed HR-HPV and LR-HPV coinfection.

Frequency of the HR-HPV and LR-HPV genotypes in isolated
infections and according to the types of vaccines.
Overall, among HPV infections, isolated infections accounted for 81.81% (54/66) (Figure 1: Prevalence of
HPV genotypes in isolated infections). Of the 14 HR-HPV genotypes tested, 8 genotypes were
encountered in isolated infection and one case in multiple infection. The multiple infection case was a
combination of HR-HPV and LR-HPV (HPV56-HPV11). Considering the types of HPV taken in isolation, the
prevalence of LR-HPV infection (6 and 11) was 54.55% or 36/66. The predominant genotype was HPV6
with a prevalence of 55% (20/36). In HR-HPV (25.76%, 17/66), the highest genotypic prevalence was
HPV56 (47%, 8/17) followed by HPV33 (17.6%, 3/17) and other types of HPV (5.9 %, 1/17) (Table 2). 

In isolated infections, the genotypes of the nonavalent vaccine showed a high prevalence followed by the
genotypes of the quadrivalent vaccine and �nally those of the bivalent vaccine (Table 2).
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Prevalence of HPV genotypes in multiple infections
In multiple infections, co-infections represented 19.7% (13/66). Co-infections between HR-HPV and LR-
HPV were predominant at 46.14% (6/13) followed by co-infections between LR-HPV (HPV6 / 11) at
38.48% (5/13) then between HR-HPV (HPV33-HPV18, HPV45-HPV56) at 15.14% (2/13). Among these
samples carrying co-infections, 3 samples carried a double co-infection (HPV56/HPV11; HPV33/HPV6;
HPV33/HPV11) and three other samples carried a triple co-infection (HPV16/ HPV33/HPV11;
HPV18/HPV6/HPV11; HPV56/HPV6/HPV11) (Table 3).

Discussion
The incidence of ENT tumors (benign and malignant) is increasing worldwide [14]. This study reports a
general frequency of 17.5% cases of benign and malignant ENT tumor per year in Ouagadougou.
Generaly, in Burkina Faso, the ENT pathology remains dominated by infections followed by tumors,
trauma and malformations. However in recent years, cases of benign and malignant tumors are more
and more frequent [15]. In Tunisia, Char� et al., report 26 cases of inverted nasosinus papilloma over 11
years [6].

Etioepidemiology of cases of ENT tumors histologically diagnosed between 2007-2017

In ENT tumors, the main risk factors are tobacco, alcohol and viruses. In fact smokers are 2.7 times more
likely to contract HPV than people who have never smoked. For heavy smokers who smoke at least 20
packs of cigarettes per year, the probability of acquiring HPV is more than three times higher than for non-
smokers during their lifetime [16]. Others say positive HPV oropharyngeal cancers are less common in
smokers than in heavy drinkers [17, 18]. In general, HPV has a tropism for the epithelial cells of the skin
and mucous membranes but can survive freely in the environment for several months, which contributes
considerably to its virulence. People with oral cancer due to HPV have higher survival rates [19] than
those with others risks factors. The emergence of an oral squamous cell linked to HPV signi�cantly
improves the overall survival rates at 5 years in primary squamous cell carcinomas of the base of the
tongue (from 25% to 51%) and tonsils (of 28% to 61%).This is independent of the stage at diagnosis and
the methods of treatment, compared to oral cancers attributed to smoking and alcohol consumption. Oral
HPV infection is most commonly associated with oral mucosal disease [20] although associations have
also been observed with pulp disease [21] and periodontal [22, 23]. These authors report that HPV
infection plays a causal role in various clinical presentations of oral warts such as squamous papilloma,
genital warts, common wart and focal epithelial hyperplasia[24–26]. American studies report a
prevalence of 2 to 3% of oral warts in adults infected with HIV. These adults were on antiretroviral
therapy [27, 28]. This rate is considerably higher than the estimated prevalence of less than 0.5% in the
general population[29–31]. 

This study reports a predominant male prevalence at 1.69%. Other authors have reported similar results.
In fact, Sander et al report that the prevalence of HPV by sex is dependent on the type of population [16].
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On the other hand, Kreimer et al found any statistically signi�cant difference in the ENT prevalence of
HPV by gender [32].

 All ages are affected by  positive ENT-HPV tumors and the relationship between age and detection of
HPV is not linear. In this study, the youngest was 04 months old and the oldest 80 years old. Several
authors have reported the same results in Ouagadougou (17,6%). With some authors, adults aged 55 to
64 were twice as likely to contract HPV as those aged 18 to 24 [16]. These results are consistent with
other studies reporting a non-signi�cant increase in the age-related ENT prevalence of HPV in age groups
ranging from 18 to 24 and 55 to 74 (Kreimer et al. 2011). However, according to Marais et al., the
prevalence of oncogenic types of cervical HPV decreased with age, compared to other types of non-
oncogenic HPV [34].

Prevalence of HPV infection in ENT tumors

This �rst study of its kind in Burkina Faso reports a general prevalence of 37.7% (66/175) of HPV in ENT
tumors. In general, the prevalence of LR-HPV (54.55%, 36/66) was higher than that of HR-HPV (25.76%,
17/66). In Burkina Faso, Djigma et al., reported a high prevalence of HPV infection in HIV + women
compared to HIV[35]. Among these authors, the prevalence of HPV was 25.4% in HIV-negative women
and 59.0% in HIV-positive women (p <0.01). However, these authors have worked on cervical specimens.
A meta-analysis conducted in 1997 assessing the prevalence of HPV in oral tissues and cells reported
increasing prevalence rates of HPV in benign lesions of the malignant tumor. In this meta-analysis, the
probability of detecting HPV in normal oral mucosa was 10.0%, signi�cantly less than in benign
leukoplakia (22.2%), intraepithelial neoplasia (26.2%), carcinomas warty (29.5%) and oral squamous cell
carcinoma (46.5%) [20].Of the 14 HR-HPV genotypes tested in this study, 9 genotypes were identi�ed as
well as both of the LR-HPV genotypes sought. Considering the types of HPV in isolated infections, the
HPV56 genotype had the highest prevalence (47%, 8/17) followed by HPV33 (17.6%, 3/17). The each
other types of HR-HPV gave a prevalence of 5.9% (1/17). The absence of other HR-HPV genotypes in this
study is likely due to the assay kit used. Other authors [16], having worked on 37 types of oral HPV, 36
types have been detected. The oncogenic type HPV-16 was most common in 1.1% of the participants.
HPV 62, 55 and 66 were found in more than 0.5%. These differences with the results of this study could
be explained by the type of kit used which does not allow a large number of genotypes to be determined
as well as the age of the samples which does not allow a better extraction of DNA. These authors worked
on freshly collected oral samples. The cross-sectional and retrospective concept of this study was
necessary to achieve the objectives of estimating the prevalence and genotyping of HPV in ENT tumors.
However, cross-sectional and retrospective observations impose signi�cant limits on the interpretation of
the results. For example, the representativeness of the sample in relation to the general population.
Evidence that the persistence of HPV infection is important for the etiology of cervical cancer  [36,
37] would probably be valid for carcinogenesis of the oropharynx.

In the case of LR-HPV, the predominant genotype in this retrospective study was HPV6 with a prevalence
of 55% (20/36). 
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For some authors, the types of HPV most commonly associated with genital warts, genital papillomas
and oral benign are HPV 6 and 11[25, 38]. Oral warts, less common, presenting as focal epithelial
hyperplasia. These oral warts are caused by HPV types 13, 32, 2 and 4 [38]. The mode of HPV
transmission, the person's age and immunity, as well as the many sexual practices, would probably
explain these differences in the results [39, 40].

In the present study, multiple infections accounted for 19.7% (13/66) of the HPV positive samples.
Among these samples, the co-infections between HPV-HR and HPV-LR were predominant with a rate of
46.14% (6/13) and the co-infection HPV6 / 11 was 38.48%. Omland et al., reported in Norway a 7.2%
distribution of HPV6-11 co-infection [41]. In general, co-infection between the different types of HPV is
frequent and an HPV infection can be associated with HR-HPV and LR-HPV. In this study the LR-
HPV genotypes (HPV6 at 20/66 and HPV11 at 16/66) were predominant compared to HR-HPV (HPV 56 at
8/66). This difference could be explained by the fact that benign tumors are the most frequent compared
to malignant tumors, depending on the location. In general, the pathologies associated with HPV in
humans vary depending on the genotype involved. Oncogenic LR-HPV is not associated with the
development of cancer, but malignant transformation can occur if the pathology is also associated
with HR-HPV.

HPV infections are transient, most regress between 1 year and 18 months; but 10 to 20% persists, thus
the development of a tumor. ENT transmission of HPV infections can be vertical oro-sexual [42].
According to the �gure 1, the genotypes of the nonavalent vaccine
(HPV6/HPV11/HPV16/HPV18/31/33/45/52/58) showed a high prevalence (83,02%) followed by the
genotypes of the quadrivalent vaccine (71,68%), and �nally those of the bivalent vaccine (3,76%.) The
prevalence of HPV35; 39; 51; 56 ; 59 ; 66 and 68 genotypes not covered by the three vaccines types was
16.98%. However HPV types 16 and 18 are responsible for 30 to 40% of cancers of the oropharynx
according to WHO/ICO Information Centre on HPV and Cervical Cancer, 2010[43]. Depending on the type
of lesion and the location, different types of treatment are recommended, including surgical excision.
However, no therapeutic method allows the eradication of the virus. This explains the fact that the virus
can persist in the lesion area. It is therefore crucial to focus on hygiene and vaccination in the �ght
against HPV induced ENT tumors. The nonavalent vaccine is directed against HPV 6, 11, 16, 18, 31, 33,
45, 52 and 58. It covers 6 genotypes of HR-HPV and the two genotypes of LR-HPV encountered in our
study. Vaccination with nonavalent could prevent HPV induced ENT- cancers. Prevention by vaccination is
therefore very useful in combating ORL-HPV induced cancers.

Conclusion
This work reported the results of a descriptive study and a molecular analysis of HPV on ENT tumors
histologically diagnosed over 10 years (2007–2017) in Ouagadougou in Burkina Faso. On a molecular
level, the general prevalence of HPV infection was 37.7% (66/175). HR-HPV was 25.76% (17/66), LR-HPV
(6 and 11) 54.55% (36/66) and co-infection 19.7% (13/66). The most common genotypes were HPV56
(47%, 8/17) and HPV33 (17%, 3/17) for HR-HPV and HPV6 (55%), for LR-HPV. Clinically, these tumors
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were most often discovered at late stages. In 2015, a vaccination campaign was launched in pilot
districts in Burkina, so our results could be taken into account in the large-scale vaccination strategy.
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Tables
Table 1: Prevalence of HPV infection in ENT tumors

Types of
tumors

ENT
cancers

Laryngeal
papillomatosis

Other types of
papillomas

Total

n (%)

P
value

HPV- 81 (63.28) 14 (45.16) 12 (75) 107
(61.15)

HPV+ 47 (36.72) 17 (54.84)  4 (25) 68
(38.85)

0.087

Total 128
(100.0)

 31 (100.0)  16 (100.0) 175 (100)

Table 2: Distribution of HPV genotypes and their frequency in isolated infections
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HPV Genotypes Type of vaccine Prevalence

HPV16/18 Bivalent type vaccine 3.76%

HPV16/18/6/11 Quadrivalent type     vaccine 71.68%

HPV16/18/6/11/31/33/45/52/58 Nonavalent     type vaccine 83.02%

Others genotypes: HPV 35 ; 39 ; 51 ; 56 ; 59 ; 66 ; 68 No HPV vaccine 16.98%

Table 3: Individual prevalence of HPV genotypes in co-infected samples

Co-infection between different HPV types Genotype frequency(%)

Double infections HPV56/HPV11 45.28

HPV33/HPV6 43.44

HPV33/HPV11 35.88

                   Triple infections HPV16/ HPV33/HPV11 37.76

HPV18/HPV6/HPV11 69.8

HPV56/HPV6/HPV11 83.02

Figures
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Figure 1

Prevalence of HPV genotypes in isolated infections


