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Summary

Purpose: Detection of human papilloma virus (HPV) infection in clinical practice was examined based on the observation that
peripheral blood lymphocytes exposed in vitro to antigenic or mitogenic stimulation change their intracellular structures as measu-
red by polarization of fluorescent light emitted by labeled cells.

Materials and Methods: A total of 47 women were enrolled in this study. They were classified into four groups based on the
results of HPV-DNA detection in cervical tissues by the Hybrid Capture II kit (Digene, Gaithersburg, MD, USA) and pathological
examination. Ten women with no HPV-DNA detection were used as a normal control group. Fifteen women without pathological
diagnosis in the cervical tissues had HPV-DNA detection. Ten women with CIN lesions had 80% HPV-DNA detection. Twelve
women with invasive squamous cell carcinoma had 100% HPV detection. Peripheral blood lymphocytes derived from all women
were collected and then exposed to HPV-E7 antigen and PHA mitogen.

Results: The positive response rate of HPV-E7 antigen was ten percent (1/10) in the normal control group, 73.3% (11/15) in the
HPV infectious women, 50% (5/10) in the CIN women, and 91.7% (11/12) in the cervical cancer patients. The overall sensitivity
rate of blood tests was 77.1% and the specificity rate was 57.8% when the Hybrid Capture II HPV Test kit was used as the stan-
dard detection method for cervical tissue.

Conclusions: The results showed that peripheral blood lymphocytes derived from patients with cervical lesions might be another

choice to be used as a screening method to detect HPV infection compared with conventional methods.
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Introduction

Detection of human papilomavirus (HPV) infection
was examined based on the observation that cells exposed
in vitro to antigenic or mitogenic stimulation change their
intracellular structure as measured by polarization of
fluorescent light emitted by labeled cells [1, 2]. Conven-
tionally, HPV infection has been detected and confirmed
by specific HPV typing primers for polymerase chain
reaction [3, 4] or screened by commercial kits, for
example, the Hybrid Capture II HPV test kit (Digene
Corp., Gaithersburg, MD, USA) either from Pap smear
cells or from cervical tissue biopsies with/without colpo-
scopic guidance [5, 6]. Although Pap smears have been
encouraged for all women who are sexually active,
undoubtedly a relatively high percentage of women
refuse to undergo Pap smear examination [7-9]. In
Taiwan, only 30% of women have an annual Pap smear
[10] which has resulted in a relatively high prevalence of
cervix squamous cell carcinoma with an incidence of 22
per 100,000 women. The very close correlation between
HPV and cervical cancer has been noted for years [5, 6],
so the use of blood tests to detect the high risk of HPV
infection would be a more acceptable screening method
in these women. Some strategies could be used as a tool
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to detect HPV infection in blood. Different serum anti-
bodies to HPV infection have been successfully used as
a tool to detect HPV infection in women with cervical
cancer [11, 12]. Moreover, the antibody to HPV infection
could be used. HPV detection was determined by obser-
ving the differences in lymphocyte activation between
individuals with and without virus infection.

The CellScan (Medis-El, Israel) is a highly precise
static cytometry system that records changes in intensity
and polarization of fluorescent light emitted by FDA
(fluorescein diacetate) labeled cells [13, 14]. This appa-
ratus facilitates polarization measuréments and can
analyze cells stimulated by a specific antigen. In this
study we used the CellScan system to detect HPV infec-
tion and to evaluate its sensitivity and specificity.

Materials and Methods

A total of 47 women with or without HPV infection were
enrolled in this study. They were classified into four groups
based on the results of HPV-DNA detection in the cervical
tissue by the Hybrid Capture II HPV test kit (Digene, Gaither-
sburg, MD, USA) and pathological examination. Ten women
without HPV-DNA detection were used as a normal control
group. Fifteen women without pathological diagnosis in the cer-
vical tissues who had positive HPV-DNA detection were classi-
fied as the HPV infection group. Eight of the ten women with
pathologically proven cervical intraepithelial neoplasm (CIN)
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Figure 1. — Results of CellScan.

lesions were detected to have HPV infection (80%). All 12
women with invasive squamous cell carcinoma were found to
have 100% HPV infection. All patients signed consent forms
according to the guidelines of the Human Ethics Committee in
the Department of Obstetrics and Gynecology, Taipei Veterans
General Hospital (the National Medical Center of Taiwan) for
study and received peripheral blood examinations.

To process cells exposed in vitro to antigenic or mitogenic
stimulation and observe the change of their intracellular struc-
tures, two technically demanding steps were done including
lymphocyte separation and a series of fluorescence polarization
measurements. Other blood cells and control lymphocytes were
separated from 20 ml heparinized blood following 30 minutes'
incubation with carbonyl iron (0.1g) (Sigma) and separation on
a step Ficoll-Hypaque (Pharmacia) gradient. Lymphocytes
adjusted to 6 x 10° cells per ml were left overnight.

Of each sample 90 ul, with 10 pul of glucose (1 mM), were
incubated separately for 30 min with 10 ul of E7-HPV (1 ng/ml)
antigen, and 10 ul of PHA (0.9 mg/ml). Base-line samples (P0O)
were incubated in parallel with 10 ul of PBS. Then 30 ul of FDA
(5 uM in final concentration) were then added to each sample.
The samples were scanned on the CellScan system [13]
following a 5-minute incubation at room temperature.

Three repeat scans were done and variability did not exceed
0.5%.

Results

Forty-seven patients were examined in this study. We
found that nine of ten (90%) healthy women showed a
negative response to E7-HPV antigen and only one (10%)
was positive. We found a 73.33% (11/15) positive rate in
tissue-proven HPV infected patients. In the patients with
CIN (n = 10) in contrast, we had only a 50% positive
detection rate. This result showed a 62.5% sensitivity
(5/8) and 100% specificity (5/5). The patients with cervi-
cal cancer expressed high sensitivity to E7-HPV antigen

Patients

stimulation with a 91.7% sensitivity rate (11/12) and
100% specificity rate. In this study the overall sensitivity
of all patients was 77.1% (27/35) and the specificity was
91.7% (11/12) when we used the Hybrid Capture II HPV
test kit method as a standard control. The positive pre-
dictive value was 96.4% (27/28) and the negative predic-
tive value was 57.9% (11/19). All data are shown in
Figure 1.

Discussion

HPYV infection was closely related to cervical cancer
development which is well known in the literature [5, 6,
11, 12, 15-21]. In this study we used another strategy —
by the detection of changes in the structure of lymphocy-
tes specifically induced by HPV-E7 antigen to evaluate
the sensitivity and specificity in detecting HPV infec-
tion. As a result, overall there were 40.4% of patients
(19/47) whose lymphocytes did not respond to HPV-E7
stimulation. In the group of patients with HPV tissue
infection, 22.9% (8/35) showed a negative response to
HPV-E7 antigen stimulation. In contrast, in the group of
patients without HPV tissue infection, 91.7% (11/12)
showed a negative response to HPV-E7 antigen stimula-
tion. Our study showed a relatively high correlation
between HPV tissue infection and peripheral blood
lymphocytes responding to HPV-E7 antigen stimula-
tion. In patients with HPV tissue infection we were able
to use this strategy to observe a positive change, up to
77.1%, which was not inferior to other methods repor-
ted in the literature. In fact, there was a 46% to 55.5%
positive rate of HPV infection detected in the CIN
patients [15-20]. More specifically, in the patients with
cervical cancer, up to 90% were found to have periphe-
ral blood lymphocytes showing a positive response to
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HPV-E7 antigen stimulation which was equally valuable
when compared to other reported methods in the litera-
ture [19, 21].

In this study we used a more convenient and accepta-
ble method to detect the possibility of HPV infection,
although it could not distinguish high-risk HPV groups
from lower risk patients. However, in patients with a high
risk of future cervical cancer, it could be used as a routine
check-up to evaluate the status of HPV infection. This
approach is also suitable to screen HPV infection in cer-
vical cancer patients.
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