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High-risk (HR) human papillomavirus (HPV) genotypes are strongly associated with cervical cancer, whereas other
HPV genotypes are not. To identify the various HPV genotypes in clinical samples, we conducted HPV genotyping using
a DNA chip test and reverse blot hybridization assay (REBA) in normal cytology samples and atypical squamous cells
of undetermined significance (ASCUS) cytology samples. We also investigated the HPV infection rate and HPV genotype
prevalence in women with normal cytology and ASCUS cytology. Liquid-based cytology preparations were used for
the initial screening of 205 subjects with normal cytology and ASCUS cytology. The HPV infection rate was 49.8%
when using the DNA chip assay and 61.0% when using the REBA test. In patients with normal cytology, the HR-HPV
positive rate was 21.9% with the DNA chip assay and 43.9% with the REBA test. In contrast, 8.3% of patients with
ASCUS were HR-HPV positive when using the DNA chip assay, and 13.6% were positive when tested with the REBA
test. The infection rate of HR-HPV in the 40~50-year age group was significantly higher than that of the other age groups.
Based on the cytological analysis of the normal and ASCUS samples, the five most prominent HPV genotypes were HPV
16, 18, 68, 33, and 58 using the DNA chip test, and they were HPV 16, 18, 53, 33, and 66 when using the REBA test. In
conclusion, the findings show that the results of the REBA test are comparable to those of the DNA chip test. Most
strikingly, the REBA test detected the HR-HPV genotype associated with cervical carcinoma similar to that detected with
the DNA chip method. Therefore, the REBA test is a useful method to detect clinically important HR-HPV genotypes.

Key Words: Human papillomavirus, Uterine cervix cancer, DNA chip, Reverse blot hybridization assay

INTRODUCTION

Human uterine cervical cancer is the third most common
cancer among women worldwide (Torre et al., 2015; de
Sanjosé et al., 2007; Bosch et al., 2005). Every year,
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approximately, 500,000 new patients are diagnosed, and
270,000 women die from cervical cancer worldwide each
year. Cervical cancer-related mortality is the third highest
after breast cancer and lung cancer (Pisani et al., 1990; Kim
et al., 2001). According to the Korean National Cancer
Center, in 2003-2005, there was an average of 132,941
cancer patients per year. Of these, with the exception of
carcinoma in situ, the crude incidence rate of cervical
cancer was 4% (4,035/100,000 cases), making it the sixth
most common cancer after breast cancer, thyroid cancer,
stomach cancer, colon cancer, and lung cancer.

Uterine cervical cancer is only weakly associated with
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genetic disposition, and acquired factors are considered the
main contributing factors (Vizcaino et al., 1998). Uterine
cervical cancer begins with a precancerous stage and pro-
gresses to invasive carcinoma, with human papillomavirus
(HPV) infection being the main etiologic cause (zur Hausen,
2000). In particular, high-risk (HR) HPV genotypes are
closely associated with the development of cervical cancer
(Gaarenstroom et al., 1994). Certain HPV genotypes cause
invasive cervical carcinoma or squamous intraepithelial
lesions upon infection of cervical epithelial cells (Cattani et
al., 2009). Much is known about the mechanisms by which
HPV causes cervical cancer. The HPV E6/E7 oncoprotein
induces degradation and inactivation of the tumor suppressor
protein p53 and retinoblastoma protein (pRb) resulting in
deregulation of the cell cycle checkpoints (Irene et al.,
2006; Yugawa et al., 2009). This results in immortalization
of the uterine cervix squamous epithelium and inhibition of
apoptosis (Dyson et al., 1989; Scheffher et al., 1990).

HPYV is classified according to DNA sequence similarity.
Each species is further subdivided into HPV genotypes
based on genetic homology: <90% genetic homology, sub-
types with 90~98% genetic homology, and variants that
share >98% of their genomes (Yugawa et al., 2009). Most
HPV infections are transient, with 70% resolving within 1
year and 90% resolving within 2 years (Ylitalo et al., 2000;
Zur Hausen et al., 2002). Fourteen HR-HPV genotypes
(HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and
68) cause persistent infections, which subsequently lead to
cervical cancer (Agarossi et al., 2009).

The incidence of uterine cervical cancer has begun to
decline since the implementation of periodic cancer screening
programs, which detect cervix dysplasia and in situ car-
cinoma. The cervix Papanicolaou smear (Pap. smear) test has
been important in decreasing the cervical cancer incidence
rate and accompanying mortality (Sung et al., 2009). The
Pap smear is a widely cervical screening test due to its low
cost and simple procedure. However, its main drawback is
its false-negative error rate of 20~50%. In addition, previous
reports have questioned its sensitivity for detecting uterine
cervix high-grade squamous intraepithelial lesions and its
predictive value (Vizcaino et al., 1998). The progression of

a precancerous lesion to invasive carcinoma in uterine

cervical cancer occurs slowly. Therefore, early detection is
vital. The HPV DNA test can be used with the Pap smear
to detect HR-HPV groups. Several PCR-based multiplex
detection methodologies have been shown to be effective
in detecting HPV infections. Clinicians and researchers have
used these assays.

In this retrospective study, we analyzed the HPV infection
rate and the prevalence of normal cervical exfoliative cells
(i.e., within normal limits, negative for intraepithelial lesions
or malignancy, and negative for reactive cellular changes
associated with inflammation) and ASCUS (atypical squa-
mous cells of undetermined significance)-positive cervical
exfoliative cells collected from 205 women. These samples
were previously assessed by Pap smears. We compared the
utility of the DNA chip assay and reverse blot hybridization
assay (REBA) as a molecular diagnostic tool for assessing
malignant tumors. We also assessed the HPV infection rate

and genotypes in the infected samples.

MATERIALS AND METHODS
Clinical samples

Liquid-based cytology samples were obtained with a
ThinPrep Pap test (Hologic Inc., Acton, MA, USA) from
205 women between the ages of 22 and 85. The clinical
samples were archived in the Department of Pathology,
Yonsei University Wonju Severance Christian Hospital
between September 2010 and July 2011. All the subjects
included in this study were normal, inflammation, and
ASCUS, except dysplasia, carcinoma in situ (CIS), and
squamous cell carcinoma (SCC). This study was approved
by the Institutional Ethics Committee at Yonsei University
Wonju College of Medicine (approval no. YWMR-12-4-

010). All subjects provided written informed consent.
ThinPrep preparation

Thin-layer slides were prepared using the ThinPrep 5,000
Processor (Product Insight Inc., Acton, MA, USA) according
to the manufacturer's instructions. The prepared slides were
stained by the Papanicolaou method and evaluated according
to the 2001 Bethesda System by cytopathologists and
pathologists.
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DNA extraction

Clinical specimens were collected and vortexed for 1
min. The volume was adjusted to 40 puLL with PBS (pH 7.2)
and centrifuged at 8,000><g for 5 min. The supernatant was
discarded, and 300~500 pL of washing buffer were added
to the pellet. DNA extraction was performed using a QlAamp
DNA Mini Kit (Qiagen, Amsterdam, Netherlands) according

to the manufacturer's instructions.
HPV DNA chip test

HPV genotyping was carried out with the GG HPV
DNA Genotyping Chip Kit (Goodgene, Seoul, Republic of
Korea) according to the manufacturer's recommendations.
This assay is able to detect the amplicons of 15 HR-HPV
genotypes (HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58,
59, 66, 68, and 69) and seven LR-HPV genotypes (HPV 6,
11, 34, 40, 42, 43, and 44). The HPV genotyping method
requires nested-PCR to amplify the target region using
MY 11/MY?9 primers, followed by a P5/GP6 primer pair.
The nested-PCR conditions consisted of an initial dena-
turation step for 5 min at 94C, followed by 15 cycles
consisting of denaturation for 30 sec at 94°C and extension
for 30 sec at 65C. These cycles were followed by another
45 cycles consisting of 30 sec at 94°C and 30 sec at 54 C.
The final extension step occurred at 72°C for 7 min. After
PCR amplification of the target region, subsequent steps
were performed according to the manufacturer's recom-
mendation. The PCR products were loaded onto a probe-
labeled glass Goodgene HPV Chip, and the resulting signal
was read using a scanner (Axon Instruments, Foster City,
CA, USA).

Reverse blot hybridization assay (REBA)

The REBA HPV-ID® (YD Diagnostics, Yongin, Republic
of Korea) was carried out according to the manufacturer's
recommendations. This assay is able to detect the amplicons
of 15 HR-HPV genotypes (HPV 16, 18, 31, 33, 35, 39, 45,
51, 52, 53, 56, 58, 66, and [59/68]) and 10 LR-HPV
genotypes (HPV 6, 11,42, 43, 44, 70, 72, 84, and [81/87]).
This method requires nested-PCR to amplify the target
region using MY 11/MY?9 primers, followed by a GP5/GP6

primer pair. The nested-PCR conditions consisted of an
initial denaturation step for 5 min at 94°C, followed by 15
cycles comprising denaturation for 30 sec at 94°C and
extension for 30 sec at 65C. The subsequent 45 cycles were
30 sec at 94 C, and 30 sec at 54 C. The final extension step
was performed at 72°C for 7 min. After PCR amplification
of the target region, the following steps were performed
according to the manufacturer's recommendations. For the
REBA HPV-ID", PCR products were added to the genotype-
specific probe labeled membrane strip, leftover PCR products
were washed, and then the colorimetric signals from the
hybridized PCR products were generated and observed
without using a scanner (Axon Instruments, Foster City,
CA, USA).

RESULTS
Total HPV infection rate

A total of 154 (75.1%) normal and 51 (24.9%) ASCUS
samples were used in this study. The samples were pre-
viously evaluated by liquid-based cytology. The total HPV
infection rate with the DNA chip assay was 49.8% and
61.0% with the REBA test, irrespective of the liquid-based
cytology diagnosis. The positivity of the REBA test was
11.2% higher than that of the DNA chip assay. Of the
HPV-positive samples, the HR-HPV infection rate was
30.2% with the DNA chip assay and 57.6% with the REBA
test, irrespective of multiple infections (Table 1). The LR-
HPYV infection rate was 7.3% and 13.2% with the DNA chip
assay and REBA test, respectively.

HPYV infection rate according to the subject's age

We assessed the infection rate of five age groups (Table
2). Of the samples diagnosed as normal or ASCUS, 10
(4.9%) were within the 20~29-year group, 42 (20.5%) were
within the 30~39 year group, 73 (35.6%) were within the
40~49 year group, 59 (28.8%) were within the 50~59 year
group, and 21 (10.2%) were within the >60-year group. We
evaluated the infection rate in each group using the DNA
chip assay and the REBA test. The HPV infection rate within
each age group using the DNA chip assay and the REBA
test was as follows: 2.0% versus 2.4% (20~29 years), 9.8%
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Table 1. Total HPV infection rate and HR-HPV infection rate according to the DNA chip test and REBA

DNA chip, 1 (%) REBA, n (%)
. . Negative Positive Negative Positive
Total HPV infection
103 (50.2%) 102 (49.8%) 80 (39.0%) 125 (61.0%)
HR-HPV infection” 62 (30.2%) 118 (57.6%)
*HR-HPV; high-risk HPV
Table 2. HPV prevalence according to age
DNA chip REBA
Age (n, %)
HPV negative HPV positive HPV negative HPV positive
Total (205, 100%) 103 (50.2%) 102 (49.8%) 80 (39.0%) 125 (61.0%)
20~29 (10, 4.9%) 6 (2.9%) 4(2.0%) 5(2.4%) 5(2.4%)
30~39 (42, 20.5%) 22 (10.7%) 20 (9.8%) 19 (9.3%) 23 (11.2%)
40~49 (73, 35.6%) 38 (18.5%) 35(17.1%) 29 (14.1%) 44 (21.5%)
50~59 (59, 28.8%) 28 (13.7%) 31 (15.1%) 21 (10.2%) 38 (18.5%)
<60 (21, 10.2%) 9 (4.4%) 12 (5.9%) 7 (3.4%) 14 (6.8%)

Table 3. HR-HPV infectivity according to age

DNA chip REBA
Agegroup ~ HR-HPV infection HR-HPV infection
(n=62) (n=118)
n (%) n (%)
20~29 4 (6.5%) 5(4.2%)
30~39 11 (17.7%) 21 (17.8%)
40~49 19 (30.6%) 40 (33.9%)
50~59 22 (35.5%) 38 (32.2%)
<60 6(9.1%) 14 (11.9%)

versus 11.2% (30~39 years), 17.1% versus 21.5% (40~49
years), 15.1% versus 18.5% (50~59 years), and 5.9%
versus 6.8% (>60 years). In all the age groups, the analytical
sensitivity of the REBA test was higher than that of the
DNA chip assay. In all the age groups, 62 samples were
diagnosed as HR-HPV with the DNA chip test and 118
samples were diagnosed as HR-HPV with the REBA test
(Table 3). The total HR-HPV positive rate was higher with
the REBA test than with the DNA chip assay, but the

positivity rate of the two assays was similar within each

age group.

HR-HPYV infection rate in single infections and multiple

infections

To compare the infection rate between single and multiple
infections, normal and ASCUS liquid-based cytology sam-
ples diagnosed according to the Bethesda System were used
(Table 4). The infection rate of HR-HPV with the DNA
chip and REBA test was 30.3% and 57.6%, respectively.
The HPV single infection rate was 21.5% with the DNA
chip assay and 29.3% with the REBA test, and the HPV
multiple infection rate was 8.8% and 28.3% with the DNA
chip assay and REBA test, respectively. The positivity of
the REBA test was higher than that of the DNA chip assay
in both HPV single and multiple infection cases. The
positivity of the REBA test was 19.5% points higher in
HPV multiple infection cases than the DNA chip assay.
The HPV single infection rate of normal cytology samples
was higher with both the DNA chip and REBA tests, and
the HPV single and multiple infection rates were the same
in the ASCUS cytology samples.

HPYV infection rate in normal and ASCUS samples

We evaluated the total HPV infection rate in the normal/
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Table 4. HR-HPV single and multiple infection rates according to the DNA chip test and REBA (n=205)

DNA chip REBA
HR-HPV infection’ Single infection Multiple infection™ Single infection Multiple infection™
n (%) n (%) n (%) n (%)
Total 44 (21.5%) 18 (8.8%) 60 (29.3%) 58 (28.3%)
Normal 31(15.1%) 14 (6.8%) 46 (22.4%) 44 (21.5%)
ASCUS 13 (6.3%) 4 (2.0%) 14 (6.8%) 14 (6.8%)

*HR-HPV infection: high-risk HPV infection (only high-risk samples)
**multiple infection; infected with above two HPV genotypes (only high-risk samples)

Table 5. Infection rates of HPV tested with the DNA chip and REBA in samples diagnosed by cytology

DNA chip (n=205)

Cytological 0 HPV positive HPV infection patterns (%)

diagnosis n 0o (%) H-S H-M Hand L-M L-S L-M Others

Normal 154 (75.1%) 70(34.1%)  26(12.7%) 13 (6.3%) 6(2.9%)  5(24%)  0(0%)  20(9.8%)

ASCUS 51 (24.9%) 32(15.6%)  11(5.4%) 4(2.0%) 2(1.0%)  2(1.0%)  0(0%) 13 (6.3%)

Total 205(100%)  102(49.8%)  37(18.0%)  17(8.3%) 8(3.9%)  7(34%)  0(0%)  33(16.1%)
REBA (n=205)

Cytological . HPV positive HPV infection patterns (%)

diagnosis n (%) (%) H-S H-M Hand L-M L-S L-M Others

Normal 154 (75.1%) 96 (46.8%)  38(18.5%) 35(17.1%)  17(83%)  4(2.0%)  0(0%) 2 (1.0%)

ASCUS 51(24.9%) 29(14.1%)  13(63%) 10 (4.9%) 5024%)  1(0.5%)  0(0%) 0 (0%)

Total 205(100%)  125(61.0%)  51(24.9%)  45(22.0%) 22(10.7%) 5(24%)  0(0%) 2 (1.0%)

H-S; high-risk HPV single infection, H-M; high-risk HPV multiple infection, H&L-L; high- and low-risk HPV multiple infection, L-S;
low-risk HPV single infection, L-M; low-risk HPV multiple infection, other; other HPV genotype infection.

inflammation and ASCUS group according to HR- and
LR- and other HPV genotypes associated with infection
(Table 5). The total HPV infection rate was 49.8% and
61.0% with the DNA chip and REBA tests, respectively. In
the normal group, the HPV infection rate with the DNA chip
and REBA tests was 34.1% and 46.8%, respectively. In the
ASCUS group, the HPV infection rate was 15.6% with the
DNA chip assay and 14.1% with the REBA test. According
to the DNA chip assay, excluding the other HPV genotype
infections, the cytological test in the normal and ASCUS
group revealed HR-HPV single infection rates of 12.7%
and 5.4%, respectively. The rate of HR-HPV multiple in-
fections was high in the HR-HPV infection group. According

to the REBA test, excluding the other HPV genotype
infections, the rate of HR-HPV single infections was 18.5%
and 14.4% in the normal and ASCUS groups, respectively.
HR-HPV infections were predominant in the normal and

ASCUS groups in cases of multiple infections.

HPYV prevalence and genotype distribution in the cyto-

logical test

We next evaluated the HPV prevalence and genotype
distribution in the normal limit and inflammation group as
assessed by the liquid-based cytology test (Table 6). In
multiple infections, several HPV genotypes were observed

in a single individual, and therefore the total infection was
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Table 6. Genotype-specific HPV infection rate in women with normal and ASCUS cytology according to the DNA chip test and REBA

Genotypes DNA chip REBA
Normal Ascus  Towlgenotype Normal Ascus  Towl genotype
16 20 (15.3%) 6 (4.6%) 26 (19.8%) 54(22.9%) 14 (5.9%) 68 (28.6%)
18 16 (12.2%) 3(2.3%) 19 (14.5%) 53 (22.3%) 13 (5.5%) 66 (27.7%)
31 0 (0%) 0(0%) 0 (0%) 3(1.3%) 0 (0%) 3(1.3%)
33 6 (4.6%) 1(0.8%) 7 (5.3%) 12 (5.0%) 72.9%) 19 (8.0%)
35 2(1.5%) 1(0.8%) 3(2.3%) 2(0.8%) 0 (0%) 2(0.8%)
39 1(0.8%) 2(1.5%) 3(2.3%) 0 (0%) 2(0.8%) 2(0.8%)
Highisk 45 1(0.8%) 1(0.8%) 2(1.5%) 1(0.4%) 3(1.3%) 4(1.7%)
51 0 (0%) 0(0%) 0 (0%) 1 (0.4%) 0 (0%) 1(0.4%)
52 0 (0%) 1(0.8%) 1(0.8%) 3(1.3%) 3(1.3%) 6 (2.5%)
53 - - - 16 (6.7%) 4(1.7%) 20 (8.4%)
56 2(1.5%) 2(1.5%) 4(3.1%) 1(0.4%) 0 (0%) 1(0.4%)
58 6 (4.6%) 1(0.8%) 7(5.3%) 4(1.7%) 0 (0%) 4(1.7%)
66 1(0.8%) 2(1.5%) 3(2.3%) 8 (3.4%) 1(0.4%) 9 (3.8%)
68 7(5.3%) 1(0.8%) 8 (6.1%) 1(0.4%) 0 (0%) 1(0.4%)
6 2 (1.5%) 0.(0%) 2(1.5%) 0 (0%) 0 (0%) 0(0%)
1 2 (1.5%) 0.(0%) 2 (1.5%) 1(0.4%) 0 (0%) 1(0.4%)
3 - - - 1(0.4%) 0 (0%) 1(0.4%)
40 4(3.1%) 3(2.3%) 7(5.3%) 2(0.8%) 0 (0%) 2(0.8%)
£ 0 (0%) 0(0%) 0.(0%) 1(0.4%) 0 (0%) 1(0.4%)
o 43 2 (1.5%) 0.(0%) 2 (1.5%) 1(0.4%) 1(0.4%) 2(0.8%)
44 1(0.8%) 1(0.8%) 2 (1.5%) 0.(0%) 1 (0.4%) 1 (0.4%)
54 - - - 4(1.7%) 1(0.4%) 5(2.1%)
70 - - - 1(0.4%) 0 (0%) 1(0.4%)
7 - - - 1(0.4%) 0 (0%) 1(0.4%)
81/87 - - - 4(1.7%) 0 (0%) 4(1.7%)
84 - - - 7(2.9%) 4(1.7%) 11 (4.6%)
Other HPV genotype  20(153%) 13 (9.9%) 33 (25.2%) 2 (0.8%) 0 (0%) 2(0.8%)
Total 93(71.0%)  38(29.0%)  131(100%) 184(773%)  54(227%) 238 (100%)

shown. According to the DNA chip test, the total number of
infections was 131, whereas there were 238 total infections
according to the REBA test. These results indicate that the
REBA test was able to detect more HPV genotypes. In the
normal samples, HPV 16 was detected in 20 cases (15.3%)
by the DNA chip test and in 54 (22.9%) cases by the
REBA test. In the ASCUS samples, HPV 16 was detected
in 6 (4.6%) cases by the DNA chip assay and 14 (5.9%)
cases by the REBA test. These results suggest that the
sensitivity of the assays is different. With the DNA chip test,

the HPV infection rate was 71.0% and 29.0% in the normal
and ASCUS groups, respectively. With the REBA test, the
HPV infection rate was 77.3% and 22.7% in the normal
and ASCUS groups, respectively. In the most frequently
infected HR-HPV 16 group, the infection rate as determined
by the DNA chip assay and the REBA test was 19.8% and
28.6%, respectively. Of the most common HR-HPV geno-
types, the DNA chip test detected HPV 16, 18, 68, 33, and
58, whereas the REBA detected HPV 16, 18, 53, 33, and 66.
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DISCUSSION

Uterine cervical cancer progresses from a precancerous
lesion for 5~20 years and is limited to abnormal cancer
cells of the cervix. The mechanism underlying uterine
cervical cancer is not known. Therapy is effective when the
disease is detected during the precancerous lesion or early
invasive cancer stage. However, once the disease has pro-
gressed to the metastatic cervical cancer stage, therapeutic
options are often limited. Since the introduction of cervical
liquid-based cytology as a screening test in the 1940s, the
incidence of cervical cancer and consequent mortality has
dropped significantly. However, high false-negative results
have been problematic (Gaarenstroom et al., 1994). Thus, a
novel diagnostic method with higher sensitivity and speci-
ficity is needed. Currently, the Hybrid-Capture II test is
most commonly used, but this method can detect only HR-
and LR-HPV genotypes. Peyton et al. (1998) pointed out
that cross-reactivity among probes resulted in nonspecific
reactions. In the Republic of Korea, HPV genotype tests
are still considered as a special test and only used to
supplement the traditional Pap smears (Clifford et al., 2003).

According to a report by the Korea National Cancer
Center (2008), the HPV infection rate was 29.2% in the
40~49-year group, 20.0% in the 50~59-year group, and
18% in the >60-year group. The most common therapy for
cervical cancer is the removal of HPV-infected tissues, but
it may not be possible to remove all the tissue. HPV
infections are recurrent and have a long incubation period.
In the current study, we used a DNA chip and a PCR-REBA
in normal and ASCUS samples and evaluated the HPV
infection rate, prevalence, and genotype distribution. In
addition, we examined the correlation between the infection
rate of HR-HPV and cervical cancer in a normal and
ASCUS group previously evaluated with the liquid-based
cytology test. Both methods identified the HPV genotypes
in both single and multiple HPV infection samples. In
previous studies, multiple infections, as well as age and
HR-HPV genotypes, contributed to persistent infection.
Persistent HPV infection is a contributing factor to cervical

dysplasia and progression to precancerous lesions (Ho et

al., 1995). The results of our study suggest that both the
DNA chip and REBA tests can discriminate multiple HPV
infections in both normal and ASCUS samples and that
they are useful diagnostic tools to screen potential cervical
cancer patients.

The HPV infection rate was 49.8% using the DNA chip
assay and 61.0% using the REBA test, showing that the
latter has higher sensitivity. The HR-HPV infection rate of
single and multiple HPV infections was 30.2% and 57.6%
with the DNA chip assay and REBA test, respectively. This
indicates that the REBA test is much more sensitive than
the DNA chip assay in detecting HR-HPVs (Table 1, 5).
The HPV infection detection rate was higher using the
REBA test than the DNA chip test in all age groups (Table 3).
We propose that HR-HPV infection and age are correlated
with persistent HPV infection. In this situation, a follow-up
test would be immediately performed for the early detection
of dysplasia and prevention of the progression to uterine
cervical cancer.

The prevalence and genotype distribution of HR-HPV
genotypes was HPV 16, 18, 68, 33, and 58 according to the
DNA chip test and HPV 16, 18, 53, 33, and 66 according to
the REBA test (Table 6). These results are different from
those of a recent study by Sung et al. (Sung et al., 2009). In
the present study, the five most common HPV genotypes
were HPV 16, 58, 18, 52, and 53, and the global HPV
prevalence was HPV 16, 18, 45, 31, and 33 (Agarossi et al.,
2009).

The aim of this study was to evaluate the HPV infection
rate of normal (within normal limits, negative for intra-
epithelial lesions or malignancy, and negative for reactive
cellular changes associated with inflammation) and ASCUS
samples. We suggest that the results from this study will
shorten the follow-up tests to prevent oncogenic progression.
This study shows that the REBA test can be used to
determine HPV genotypes and that the sensitivity of this
assay is higher than that of the DNA chip test. However,
the increased sensitivity of HPV DNA detection assays,
such as the DNA chip and REBA tests, can also be limited
by specificity and accuracy. Methods that can detect HPV
E6/E7 oncogenes and cancer cell biomarkers need to be

developed.
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