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Study on the presence of human papillomavirus
in squamous cell carcinomas of
the oral cavity, oropharynx and esophagus
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Introduction and Objectives

There is convincing evidence that infection with high-risk type of human papillomavirus (HPV)
can lead to cervical cancer. Regarding HPV-16, evidence supports its causal role in cancers of the
vulva, vagina, penis, and anus. The association of HPV with cancers of the upper aero-digestive tract
is also suspected. The present thesis describes the study on the possible associations of HPV with

squamous cell carcinomas (SCCs) of the oral cavity, oropharynx and escphagus.

Subject and Methods

In this study, In this study, 261 formalin fixed paraffin embedded SCC tissues of 71 oral cavity, 24
oropharynx, and 166 esophagus surgically resected and biopsies from Japanese, Pakistani and
Colombian patients were examined. In addition, 26 additional tissues of esophagus, with or without
‘cancer cells, from Japanese patience were analyzed. HPV DNA detection and genotype were
analyzed by PCR using SPF10 HPV primers and INNO-LIPA HPV genotyping v2, respectively. The
HPV-16 viral load and physical status was determined by quantitative real-time PCR analysis. The
HPV-16 E6 gene was directly sequenced by ﬂuoreséent dye-labeled dideoxynucleotides and cycle

sequencing methods. In addition, immunohistochemistry for p16INK4a and p53 were conducted.

Results
in cancer of the tonsil from Kagoshima, Japan, HPV was detected in 10/24 (42%) of the cases

examined, and all of the HPV type detected was HPV-16. In all the HPV-16 positive cases, the viral




genome was integrated in the host genome. Their viral load average was 17.8 copies per cell, which
was similar to what was observed in Japanése cervical carcinomas (geometric mean= 13.04; 95%Cl|=
0.4-406.3). No other HPV genotypes were detected in tonsillar carcinomas.

In the analysis of 37 SCCs of the tongue, the difference of HPV detection rates among three
countries was not statistically significant (P=0.6486). In 20 (54%) cases, HPV-16 was positive and 18 of
them had integrated HPV-16 genome. in 34 SCCs of the oral cavity other than the tongue, HPV-16
was detected in 20 (56%) cases and HPV-6 in one case. All HPV-16 positive specimens had integrated
viral genome. The geometric means of HPV-18 viral load in céncers of the tongue and the other oral
cavity were 0.03 and 0.12 copies per cell, respectively.

Cancer of the esophagus examined in the present study numbered 75, 42 and 49 in Japan, Pakistan
and Colombia, respectively. HPV was detected in 11 (15%), 11 (26%) and 9 (18%), respectively; the
difference of detection rates among three countries was not statistically significant (P=0.293). The
most frequently HPV type detected was HPV-16. its infection, including multiple infections with other
HPV genotypes, was detected in 9, 8 and 6 cases, respectively, in three cbuntries. The single
infections of HPV-6 (N=1), HPV-18 (N=4), and HPV-45 (N=1) were also detected. Multiple infections of
different HPV types were found in 13 esophageal carcinomas although no multiple infections were
observed in SCCs of the oral cavity and oropharynx. The difference of frequencies of muitiple
infections between cancers of the esophagus and the other cancer sites was statistically significant
(P=0.001). All the HPV-16 detected in esophageal carcinomas from Japan and Pakistan was
integrated in the host genome. On the other hand, in Colombian cases, 2 cases harbored only
episomal HPV-16 DNA, 3 cases had integrated HPV-16 genome only, and the remaining one case had
a mixed infection of episomal and integrated HPV-16. The geometric means of HPV-16 viral load in
cancers of the esophagus was 0.12 copies per cell. in 11 HPV positive cases, adjacent normal

epithelia were also examined for HPV detection. No normal epithelia harbored high-risk HPV.

Discussions and Conclusions
HPV DNA was detected in SCCs of the oral cavity, oropharynx and esophagus. The most
frequently detected HPV type was HPV-16. Its genome was frequently integrated in the host genome,
suggesting its etiological involvement. In addition, the viral load of HPV-16 in the SCC of the tonsil was
similar to that in cervical cancer and was much higher than those in other cancer sites.
The results described in this thesis suggest an etiological role of HPV-16 in tonsillar cancer as was
reported elsewhere. In cancers of the oral cavity and esophagus, its etiological involvement could not

be ruled out although viral load was iow.
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