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SUMMARY

Squamous cell carcinoma of oral mucosa was shown to be associated with human papillomavirus (HPV)
infection. The aim of this study was to find a hematological marker for HPV infection in patients with
extensive HPV positive squamous cell carcinoma of the anterior oral cavity. In forty patients, referred to
our clinic, suffering from histopathologically confirmed squamous cell carcinoma of the oral cavity with
a tumor index T3/N2/MO preoperative blood probes were taken. Human leucocytes were gained by
FACS-lysis centrifugation. Paraffin-embedded sections of tumor tissue were deparaffinized and pro-
teolytically digested to expose fixed target DNA.

For detection of human papillomavirus, DNA sequences 6, 11, 16, 18, 31 and 33 a non radiocative in situ
hybridization technique was used (Biohid ®). For the first time we demonstrated HPV DNA sequences in
leucocytes of patients with HPV positive oral SCC. Furthermore we found a correlation in type between
HPV DNA sequences in tumor tissue and in leucocytes. This might lead to HPV as a hematological
marker for follow up of patients with oral SCC and have consequences on therapy.
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RESUME

Il a déja été démontré que le cancer épidermoide de la muqueuse orale pouvait étre associé a une infection
par le virus du papillome humain. Le but de cette étude a été de trouver un marqueur hématologique pour
une infection 3 HPV chez des patients porteurs d’un cancer envahissant de la portion antérieure de la
cavité orale HPV positif. Des prélévements sanguins ont été effectués chez 4 patients adressés 3 notre clini-
que, présentant un cancer épidemoide de la cavité orale histologiquement confirmé, avec un index tumoral
T3/N2/MO. Les leucocytes humains ont été isolés par centrifugation FACSlyse. Des coupes incluses a la
paraffine de tissus tumoraux ont été déparaffinés et soumises a une digestion par protéolyse afin d’étre
exposées a la fixation de la cible ’ADN.
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Fig. 6: Prevalence of HPV in human leucocytes and tumor
tissue of patients with oral SCC. In nearly all cases of HPV
positive tumor tissue HPV of the same type could be detected
in leucocytes as well.

Fig. 6: Présence de HPV dans des leucocytes humains et dans la
tumeur de patients avec un cancer épidermoide. Dans presque tous
les cas de tumeurs HPV postives, ’HPV de méme type peut étre
identifié dans les leucocytes également.

DISCUSSION

The prevalence of HPV-DNA detected in human
leucocytes shows a significant relation (p <0.005) to
HPV found in primary tumor tissue. If HPV-16 and
18 could be detected in primary tumor tissue, they
could be detected in leucocytes as well. For the first
time we demonstrated HPV-DNA sequences 1n
leucocytes from patients with oral SCC and lymph
node metastases. Thereby we found a correlation bet-
ween HPV prevalence in primary tumor tissue,
regionaly lymph node metastases and leucocytes
(r=0.987), as other ways of infection could be
excluded by clinical investigation.

It has been established in several studies that
antibodies to HPV-16 and 18 correlate with cancer of
the uterine cervix and antibodies against viral pro-
teins are discussed as serological marker (Bleul ez 4l.,
1991; Gissmann et al., 1992; Kochel et al., 1991). The
inability to propagate HPVs in culture and the
paucity of viral particles in clinical lesions have
limited the availability of viral proteins to serve as
antigen targets in immunological assays. To circum-
vent this problem, a number of investigators used
HPV proteins or peptides expressed by bacteria to
detect HPV antibodies (reviewed in Galloway,
1992). However these serological markers were
disappointing for following reasons:

— even among cases with HPV-proven cancers, only
about 50% were positive for antibodies to HPV
(Galloway, 1994),
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— there are subtypes of HPV 16 and HPV 18 which
differ in their E7 epitope from the prototype
whose sequences were used for the respective syn-
thetic protein (Gissmann ez /., 1992) and

— in certain number of cases antibody response is
impaired, since papillomaviruses interfere with
MHC class II expressing cells within infected
epithelium (Gissmann et al., 1992),

— there was no increased risk for antibodies to E7
among patients with cervical carcinoma in situ,
the most proximal precursor to invasive cancer
(Gissmann et al., 1992).

The strongest association of E7 seropositivity was
the late-stage cervical cancer. Although an effective
antibody response against infection with HPV
(perhaps directed towards the viral capsid protein)
may be important in the early stages of infection, it is
likely that a functional T-cell response against other
viral antigens is indispensable for the ultimate con-
trol of disease. The recognition of T-cell deter-
minants by T cells (particularly T helper cells) con-
tributes significantly to the cell mediated immune
response against infectious organisms as T cells
cooperate with B cells in the induction and
transformed by HPV16E7 and ras is significant, as
these epitopes may represented particularly
immunodominant regions common to different
species (Commerford et al., 1991). Taken together,
these results indicate that antibodies to viral
antigenes, esp.E7 are not likely to be a prognostic
marker to identify individuals at risk of progression
or even a reliable mean to identify cancer patients
(Galloway, 1994).

In contrast the detection of episomal HPV DNA in
human leucocytes seems to be a sensitive and simple
method for virus detection in blood of carcinoma
patients. The advantages are beside high sensivity, a
simple test and a diminishing of false positive results
by in situ hybridization (Syrjinen, 1990). Especially
oral cancer tissue reveals bacterial superinfection as
shown in own investigation, leading to false positive
signals in a polychain reaction (Syrjidnen, 1988).

Nevertheless it remains to be elucidated, wether
testing human leucocytes for HPV can be used as
screening test for oral SCC, esp. in case of tumor
recurrence. We are developing not only a qualitative
but a quantitative method by counting positive
leucocytes in relation to negatives for further more
sophisticated investigation of clinical course in case

of HPV-positive oral SCC under standard condi-
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