ORIGINAL ARTICLE

Korean J Clin Lab Sci. 2015, 47(4):259-266
http://dx.doi.org/10.15324/kjcls.2015.47.4.259
pISSN 1738-3544  elSSN 2288-1662

Human Papillomavirus Prevalence and Distribution
according to Age among Korean and Chinese Women
Geehyuk Kim', Sunghyun Kim?®, Sunyoung Park’, Sangjung Park’, Han Lin4, Yubo Ren4, Li Yingxue4,
In Soo Lee’, Jae Dal Lee’, and Dongsup Lee

Depdrtment of Biomedical Laboratory Science, College of Health Sciences, Yonsei University, Wonju, Gangwon, Korea
Depdrtment of Clinical Laboratory Science, College of Health Sciences, Catholic University of Pusan, Pusan, Korea
Department of Clinical Laboratory Science, College of Medical Science, Daegu Haany University, Daegu, Korea
4Depaurtment of Pathology, Liaocheng School of Clinical Medicine, Taishan Medical University, Liaocheng, Shandong, China
*Department of Clinical Laboratory Science, Hyejeon College, Hongseong, Chungnam, Korea

STt et 01 dolIA Lo|0f| [HE QR FSH0|H A0 RHSM

1 2 ! . 4 R 4
A 71498 vhd el 8hER3 Han Lin®, Yubo Ren®, Li Yingxue®, 0]¢142°, o] A&, o] 5-4]°

‘ATt QA e st AAbE sk QAR el etak, Coflpetelwbteh oAb eletak, elAt 2R vl wea, SH A ek ol el

Cervical cancer is the third most common cancer among women worldwide. Cervical cancer is

significantly associated with human papillomavirus (HPV) infection. The prevalence of HPV

infection is influenced by geography, immune status, sexual history and genetic factors. For

example, geographically, HPV prevalence varies from 1.5% to 39%. However, little is known about

the relationship between HPV prevalence and age. An analysis of HPV prevalence by age will help

determine when high-risk groups are exposed to HPV. Such an analysis could also demonstrate a

correlation between specific HPV genotypes and age. In addition, the analysis might clarify the

optimum age for using vaccines. In this study, HPV prevalence and genotype distribution among

Korean and Chinese women are analyzed by age. The REBA HPV-ID® assay (YD diagnostics,

Yong-in, Republic of Korea) was used for detecting HPV genotypes in uterine cervical liquid-based

cytology samples from 533 women from Korea and 324 from East China (Western Shandong

province. Women with severe dysplasia such as SCC (Squamous cell carcinoma) and HSIL

(High-grade squamous intraepithelial lesion) groups were primarily in their 40s and 50s, whereas

women with mild and moderate dysplasia (ASCUS and LSIL groups) were primarily in their 30s and

40s. Women with HPV genotype 16 and 18 infections were primarily in their 40s. The results Corresponding author: Dongsup Lee
suggest that HPV infection is associated with certain age groups in the Korean population. Department of Clinical Laboratory Science,
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Introduction estimated at 493,000 women every year, and mortality rates
have decreased (Jemal er al.,, 2011). Globally, approximately

Cervical cancer is the third most common cancer in 274,000 women die every year (Jennifer, 2013).
women worldwide. The occurrence of cervical cancer is Cervical cancer is significantly associated with human
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papillomavirus (HPV) infection. Persistent HPV infections are
the primary cause of cervical cancer (zur Hausen, 1994,
Munoz et al., 2003). In addition, HPV is an etiologic agent for
dysplasia. After HPV infection, E6 and E7 viral proteins act as
an oncogene by disrupting the activity of p53 and pRB,
respectively (Jennifer, 2013; Andersson et al, 2011). These
proteins are also responsible for the transformation of epithelial
cells and maintenance of malignancy. HPV DNA has been
detected in most cervical squamous cell carcinomas (SCCs)
and a small portion of adenocarcinomas (Bosch et al., 1995;
Bosch & Munoz, 2002). There are currently 13 high-risk HPV
types classified as Group 1 carcinogens (i.e., highly car-
cinogenic to humans) (HPV 16, 18, 31, 33, 35, 39, 45, 51, 52,
56, 58, 59 and 68) and Group 2A carcinogens (i.e., probably
carcinogenic) (HPV 26, 30, 34, 53, 66, 67, 69, 70, 73, 82, 85
and 97) (ARC, 2012) (Bouvard er al, 2009). Molecular
diagnosis makes the best use of a high risk of HPV into a
cervical cancer diagnosis.

Studies about the prevalence of HPV infections vary
widely. Prevalence is influenced by geography, age, immune
status, sexual history and genetic factors (Jennifer et al,
2013). Sub-Saharan Africa, Latin America and the Caribbean,
Eastern Europe, and Southeastern Asia have the highest
prevalence of HPV infections (Bruni et 4/, 2010). Prevalence
rates vary from 1.5% in Spain to 39% in Honduras and Kenya.
However, little is known about the relationship between HPV
prevalence and age. An analysis of HPV prevalence by age will
help determine when high-risk groups are exposed to
cervical cancer. Such an analysis could also demonstrate a
correlation between specific HPV genotypes and age. In
addition, the analysis might clarify the optimum age for
injecting vaccine.

In this study, REBA HPV-ID™ assay (YD diagnostics,
Yong-in, Republic of Korea), which is a reverse blot hybridi-
zation-based assay (REBA) that employs probes for 15
high-risk (HR)-HPV genotypes (HPV 16, 18, 31, 33, 35, 39, 45,
51, 52, 53, 56, 58, 59, 66, and 68) and 10 low-risk (LR)-HPV
genotypes (HPV 6, 11, 42, 43, 44, 70, 72, 81, 84, and 87), was
used from a total of 533 Korean women and 324 East Chinese
women. Subsequently, HPV prevalence and genotype dis-

tribution in Korean and Chinese women are analyzed by age.
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Materials and Methods

1. Patients and clinical samples

Between January 2013 and December 2013, liquid-based
cytology samples were collected from 324 women who
visited the Liaocheng People’s Hospital in the Shandong
province of China. This study was approved by the Institutional
Ethics Committee of Yonsei University Wonju College of
Medicine (approval no. 2011-0038) and all subjects provided
written informed consent. Average age was 43.4 years (SD
12.4 vyears, range 21~79 years). Between March 2012 and
February 2014, liquid-based cytology samples were collected
from 533 women who attended Yonsei University Wonju
Severance Christian Hospital in Wonju, Korea. All clinical
samples were collected using ThinPrep® (Hologic Inc.,
Bedford, MA, USA) materials. Average age was 47.3 years (SD
12.5 years, range 17~90 years).

2. Cytological diagnosis

Liquid-based cytology slides (Pap smears) were evaluated
according to the 2001 Bethesda System by cytopathologists
and pathologists. Cases with normal (within normal limit,
reactive change due to inflammation, fungal infection, and
atrophy), atypical squamous cells of undetermined significance
(ASC-US), atypical squamous cells — cannot exclude HSIL
(ASC-H), low-grade squamous intraepithelial lesion (LSIL),
HSIL, and squamous cell carcinoma (SCC) cytological results
were included. The remaining fluid samples were stored at

4°C after cytology slide preparation, but before DNA extraction.

3. DNA extraction

DNA extraction was performed using the HPV DNA
Extraction Solution (M&D, Wonju, Republic of Korea), according
to the manufacturer’s recommendations. Briefly, remaining
clinical samples were collected in 50-mL tubes and vortexed
for about 1 min. The volume was adjusted to 40 ml with PBS
(pH 7.2) and centrifuged at 2,000 X gat 4°C for 30 min. The
supernatant was discarded and 300 ~500 pL of sterile distilled
water (DW) was added to the pellet, vortexed, transferred to
a 1.5-mL Eppendorf tube, and then centrifuged at 17,590 X g
at 4°C for 5 min. The supernatant was discarded. DNA



extraction solution (100 pL) was added to the pellet, vortexed
for 1 min, and incubated at 56°C for 15 min with intermittent
tube tapping. After incubation, samples were boiled in water
for 10 min and centrifuged at 17,590 x gfor 3 min (25°C), and
then the supernatant (3 to 5 pL) was used as a template for
PCR.

4, HPV genotyping

HPV genotyping was performed using the REBA HPV-ID®
kit (M&D, Wonju, Republic of Korea), according to the
manufacturer’s recommendations. This genotyping method
required nested PCR to amplify the target regions including
MY11 and MY9, and GP5 and GP6, with two primer pairs.
Nested PCR conditions consisted of an initial denaturation
step for 5 min at 94°C, 15 cycles of denaturation for 30 sec at
94°C, and extension for 30 sec at 65°C. 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, the following steps were performed according
to the manufacturers’ instructions. PCR products were added
to the HPV 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.

Results

1. Cytological diagnosis among China and Korea

Liquid-based cytology slides (Pap smears) were evaluated
according to the 2001 Bethesda System. Five hundred and
thirty-three sample specimens from Korean women were
classified into six categories by cytological criteria: 191
(35.8%) normal, 100 (18.8%) ASC-US, 101 (18.9%) LSIL, 24

Table 1. Cytological diagnosis among Chinese and Korean women
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(4.5%) ASC-H, 72 (13.5%) HSIL, and 45 (8.4%) SCC (Table 1).
Three hundred and twenty-four sample specimens from
Chinese women were classified into six categories by
cytological criteria: 79 (24.4%) normal, 96 (29.6%) ASC-US, 59
(18.2%) LSIL, 19 (5.9%) ASC-H, 67 (20.7%) HSIL, and 4 (1.2%)
SCC (Table 1). In total, eight hundred and fifty-seven sample
specimens were classified into six categories by cytological
criteria: 270 (31.5%) normal, 196 (22.9%) ASC-US, 160
(18.7%) LSIL, 43 (5.0%) ASC-H, 139 (16.2%) HSIL, and 49
(5.7%) SCC (Table 1).

2. Cytological diagnosis based on age

Subjects were classified into five categories by age: <30
years old, 30 ~39 years old, 40 ~49 years old, 50 ~59 years old
and =60 years old (Table 2). Korean women who were <30
years old, 30 ~39 years old, 40 ~49 years old, 50 ~59 years old
and =60 years old accounted for 19 (3.6%), 105 (19.7%), 193
(36.2%), 141 (26.5%) and 75 (14.1%), respectively (Table 2).
Chinese women who were <30 years old, 30 ~39 years old,
40~49 vears old, 50~59 years old and =60 years old
accounted for 50 (15.4%), 64 (19.8%), 97 (29.9), 77 (23.8%)
and 36 (11.1%), respectively (Table 2). Of the 45 SCC
cytological samples from Korean women, 3 (0.6%) cases were
30~39 years old, 12 (2.3%) cases were 40~49 years old, 11
(2.1%) cases were 50 ~59 years old, 19 (3.6%) cases were =60
years old. Of the 4 squamous cell carcinoma (SCC) cytologic
samples from Chinese women, 3 (0.9%) cases were 50~59
years old and 1 (0.3%) case was =60 years old.

3. HPV infection patterns according to age

HPV infection patterns were classified as a single infection,
multiple infections, other type of infection, or negative. Single

and multiple infections were then classified as high-risk HPV

Cytological diagnosis Total
Ethnicity (%)
Normaln (%)  ASC-USn (%) L-SILn (%) ASC-Hn (%) H-SILn (%) SCCn (%) n o
Korean 191 (35.8) 100 (18.8) 101 (18.9) 24 (4.5) 72 (13.5) 45 (8.4) 533 (100)
Chinese 79 (24.4) 96 (29.6) 59 (18.2) 19 (5.9) 67 (20.7) 4(1.2) 324 (100)

Abbreviation: ASC-US, atypical squamous cells of undetermined significance; LSIL, low grade squamous intraepithelial lesion; ASC-H,
atypical squamous cells —cannot exclude HSIL; HSIL, high grade squamous intraepithelial lesion; SCC, squamous cell carcinoma.
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infection or low-risk HPV infection (Table 3). In Korean
women, 250 cases (46.9%) were infected with a single HPV
genotype, 63 cases (11.8%) were infected with multiple HPV
genotypes (infected with more than two HPV genotypes), 63
cases (11.8%) were infected with other HPV genotypes, and
157 cases (29.5%) were HPV negative. Of the 250 single HPV

genotype infection cases, 240 cases (45.0%) were infected
with HR-HPV genotypes and 10 cases (1.9%) were infected
with LR-HPV genotypes. Of the 63 multiple HPV genotype
infection cases, 61 cases (11.4%) were infected with HR-HPV
genotypes and 2 cases (0.4%) were infected with both HR-
and LR-HPV genotypes (HR- and LR-HPV genotype mixed

Table 2. Cytological diagnosis by age

.. . . . Age group Total
Ethnicity Cytological diagnosis o
<30 n (%) 30~39 n (%) 40~49 n (%) 50~59 n (%) =60 n (%) n (%)
Korean (n=533) SCC 0 (0) 3 (0.6) 12 (2.3) 11 (2.1) 19 (3.6) 45 (8.4)
HSIL 2 (0.4) 19 (3.6) 21 (3.9) 18 (3.4) 12 (2.3) 72 (13.5)
ASC-H 1 (0.2) 5 (0.9) 6 (1.1) 5 (0.9) 7 (1.3) 24 (4.5)
LSIL 3 (0.6) 11 (2.1) 30 (5.3) 42 (7.9) 15 (2.8) 101 (18.9)
ASC-US 7 (1.3) 23 (4.3) 31 (5.8) 25 (4.7) 14 (2.6) 100 (18.8)
normal 6 (1.1) 44 (8.3) 93 (17.4) 40 (7.5) 8 (1.5) 191 (35.8)
Chinese (n=324) SCC 0 (0) 0 (0) 0 (0) 3 (0.9 1(0.3) 4 (1.2)
HSIL 8 (2.5) 13 (6.3) 24 (7.4) 16 (4.9) 6 (1.9) 67 (20.7)
ASC-H 1 (0.3) 3 (0.9 8 (2.5) 6 (1.9 1(0.3) 19 (5.9)
LSIL 16 (4.9) 16 (4.9) 14 (4.3) 8 (2.5) 5 (1.5) 59 (18.2)
ASC-US 10 (3.1) 15 (4.6) 28 (8.6) 27 (8.3) 16 (4.9) 96 (29.6)
normal 15 (4.6) 17 (5.2) 23 (7.1) 17 (5.2) 7 (2.2) 79 (24.4)
Table 3. HPV infection patterns according to age
Age groups
Infection Patterns
in Korean women <30 30~39 40~49 50~59 >60 Total
n=19 (%) n=105 (%) n=193(%) n=141 (%) n=75 (%) n=533 (%)
Single infection 8 (42.1) 48 (45.7) 83 (43.0) 69 (48.9) 41 (54.7) 250 (46.9)

HR infection 6 (31.6) 47 (44.8) 79 (40.9) 66 (46.8) 40 (53.3) 240 (45.0)

LR infection 2 (10.5) 1(1.0) 4 (2.1) 3 (2.1 1(1.3) 10 (1.9)
Multiple infections 4 (21.1) 12 (11.4) 23 (11.9) 13 (9.2) 12 (16.0) 63 (11.8)

HR infection 3 (15.8) 12 (11.4) 23 (11.9) 12 (8.5) 1 (14.7) 61 (11.4)

LR infection 0 (0 0 (0 0 (0) 0 (0) 0 (0) 0 (0)

HR & LR infection 1 (5.3) 0 (0 0 (0) 1 (0.7) 1(1.3) 2 (0.4, 0.4)
Other types of infection 3 (15.8) 9 (8.6) 20 (10.4) 23 (16.3) 8 (10.7) 63 (11.8)
Negative 4 (23.5) 36 (34.4) 67 (34.7) 36 (25.5) 14 (18.7) 157 (29.5)

Age groups
Infection Patterns
in Chinese women <30 30~39 40~49 50~59 >60 Total
n=50 (%) n=64 (%) n=97(%) n=77 (%) n=36 (%) n=324 (%)
Single infection 21 (42.0) 28 (43.8) 40 (41.2) 33 (42.9) 13 (36.1) 135 (41.7)

HR infection 19 (38.0) 26 (40.6) 40 (41.2) 31 (40.3) 12 (33.3) 128 (39.5)

LR infection 2 (4.0) 2 (3.1) 0 (0) 2 (2.6) 1 (2.8 7 (2.2)
Multiple infections 6 (12.0) 8 (12.5) 12 (12.4) 5 (6.5) 2 (5.6) 33 (10.2)

HR infection 4 (8.0) 5 (7.8) 6 (6.2) 5 (6.5) 0 (0) 20 (6.2)

LR infection 0 (0 0 (0) 0 (0) 0 (0 0 (0) 0 (0)

HR & LR infection 2 (4.0) 3 (4.7) 6 (6.2) 0 (0 2 (5.6) 13 (4.0)
Other types of infection 11 (22.0) 21 (32.8) 26 (26.8) 22 (28.6) 11 (30.6) 91 (28.1)
Negative 12 (24.0) 7 (10.9) 19 (19.6) 17 (22.1) 10 (27.8) 65 (20.1)

Abbreviation: HR, high-risk: LR, low-risk.
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Infection Patterns HPV

Age

. Total
In Korean women genotype  >30 (%) 30~39 (%) 40~49 (%) 50~59 (%) =60 (%)
High-risk HPV 16 3 (13.0) 24 (20.0) 43 (19.3) 29 (18.9) 20 (22.0) 119 (19.5)
HPV 18 2 (8.7) 12 (10.0) 16 (7.2) 10 (6.5) 13 (14.3) 53 (8.7)
HPV 31 0 (0) 3 (2.5) 4 (1.8 1 (0.6) 2 (2.2) 10 (1.6)
HPV 33 1 (4.3) 6 (5.0) 10 (4.5) 9 (5.8 8 (8.9 34 (5.6)
HPV 35 0 (0) 0 (0) 5(2.2) 7 (4.5) 4 (4.4) 16 (2.6)
HPV 39 1 (4.3) 2(1.7) 2 (0.9) 6 (3.9) 1(1.1) 12 (2.0)
HPV 45 0 (0) 0 (0) 1 (0.4) 2(1.3) 0 (0) 3 (0.5)
HPV 51 1 (4.3) 1 (0.8) 2 (0.9) 0 (0) 0 (0) 4 (0.7)
HPV 52 1 (4.3) 8 (6.7) 3(1.3) 4 (2.6) 1 (1.1) 17 (2.8)
HPV 53 0 (0) 0 (0) 1 (0.4) 0 (0) 0 (0) 1(0.2)
HPV 56 0 (0) 4 (3.3) 6 (2.7) 5(3.2) 1(1.1) 16 (2.6)
HPV 58 2(87) 7 (5.8) 12 (5.4) 9 (5.8 14 (15.4) 44 (7.2)
HPV 59 1 (4.3) 0 (0) 1 (0.4) 2(1.3) 0 (0) 4 (0.7)
HPV 66 0 (0) 5 (4.2) 8 (3.6) 1 (0.6) 1(1.1) 15 (2.5)
HPV 68 1 (4.3) 3 (2.5) 12 (5.4) 6 (3.9 2 (2.2) 24 (3.9)
HPV 69 0 (0) 0 (0) 5 (2.2) 0 (0) 0 (0) 5 (0.8
Low-risk HPV 11 2(87) 0 (0) 0 (0) 0 (0) 0 (0) 2 (0.3)
HPV 40 1 (4.3) 0 (0) 1 (0.4) 1 (0.6) 0 (0) 3 (0.5)
HPV 42 0 (0) 0 (0) 1(0.4) 1 (0.6) 1(1.1) 3 (0.5)
HPV 43 0 (0) 0 (0) 0 (0) 1 (0.6) 0 (0) 1(0.2)
HPV 54 0 (0) 0 (0) 1 (0.4) 0 (0) 0 (0) 1 (0.2)
HPV 70 0 (0) 0 (0) 1 (0.4) 1 (0.6) 1(1.1) 3 (0.5)
HPV 84 0 (0) 0 (0) 1 (0.4) 0 (0) 0 (0) 1 (0.2)
Other types of infection 3 (13.0) 9 (7.5 20 (9.0) 23 (14.9) 8 (8.9 63 (10.3)
Negative 4 (17.4) 36 (30.0) 67 (30.0) 36 (23.4) 14 (15.4) 157 (25.7)
Total 23 (100) 120 (100) 223 (100) 154 (100) 91 (100) 611 (100)
Infection Patterns HPV Age Total
In Chinese women genotype <3 (%, 30~39 (%) 40~49 (%) 50~59 (%) >60 (%)
High-risk HPV 16 11 (19.6) 14 (19.2) 27 (24.5) 18 (21.2) 5(13.2) 75 (20.7)
HPV 18 3 (5.4) 4 (5.5) 5 (4.5) 6 (7.1) 0 (0) 18 (5.0)
HPV 31 0 (0) 0 (0) 1 (0.9) 0 (0) 0 (0) 1 (0.3)
HPV 33 2 (3.6) 2 (2.7) 6 (5.5) 2 (2.4) 2 (5.3) 14 (3.9)
HPV 35 1(1.8) 2 (2.7) 4 (3.6) 1(1.2) 0 (0) 8 (2.2)
HPV 39 0 (0) 0 (0) 2 (1.8 1(1.2) 1 (2.6) 4(1.1)
HPV 45 1(1.8) 1 (1.4) 0 (0) 1(1.2) 0 (0) 3 (0.8)
HPV 51 0 (0) 2 (2.7) 0 (0) 0 (0) 0 (0) 2 (0.6)
HPV 52 0 (0) 1 (1.4) 3(2.7) 0 (0) 2 (5.3) 6 (1.7)
HPV 53 3 (5.4) 3 (4.1) 4 (3.6) 8 (9.4) 2 (5.3) 20 (5.5)
HPV 56 1(1.8) 4 (5.5) 0 (0) 0 (0) 1 (2.6) 6 (1.7)
HPV 58 3 (5.4) 3 (4.1) 5 (4.5) 4 (4.7) 0 (0) 15 (4.1)
HPV 66 3 (5.4) 2 (2.7 1 (0.9) 3 (3.5 1 (2.6) 10 (2.8
HPV 69 1(1.8) 1 (1.4) 0 (0) 0 (0) 0 (0) 2 (0.6)
HPV 73 0 (0) 1 (1.4) 1 (0.9) 0 (0) 0 (0) 2 (0.6)
Low-risk HPV 6 0 (0) 0 (0) 1 (0.9) 0 (0) 1 (2.6) 2 (0.6)
HPV 11 1(1.8) 1 (1.4) 3(2.7) 0 (0) 0 (0) 5 (1.4)
HPV 40 1 (1.9 0 (0) 1 (0.9) 0 (0) 0 (0) 2 (0.6)
HPV 43 0 (0) 0 (0) 0 (0) 1(1.2) 0 (0) 1 (0.3)
HPV 54 1(1.8) 4 (5.5) 1 (0.9) 1(1.2) 2 (5.3) 9 (2.5)
HPV 84 1(1.8) 0 (0) 0 (0) 0 (0) 0 (0) 1 (0.3)
Other types of infection 11 (19.6) 21 (28.8) 26 (23.6) 22 (25.9) 11 (28.9) 91 (25.1)
Negative 12 (21.4) 7 9.6) 19 (17.3) 17 (20.0) 10 (26.3) 65 (18.0)
Total 56 (100) 73 (100) 110 (100) 85 (100) 38 (100) 362 (100)
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infection). In Chinese women, 135 cases (41.7%) were
infected with a single HPV genotype, 33 cases (10.2%) were
infected with multiple HPV genotypes (infected with more
than two HPV genotypes), 91 cases (28.1%) were infected
with other HPV genotypes, and 65 cases (20.1%) were HPV
negative. Among the 135 cases with a single HPV genotype
infection, 128 cases (39.5%) were infected with HR-HPV
genotypes and 7 cases (2.2%) were infected with LTR-HPV
genotypes. Among 33 cases of multiple HPV genotype
infection, 20 cases (6.2%) were infected with HR-HPV
genotypes and 13 cases (4.0%) were infected with both HR-
and LR-HPV genotypes (HR- and LR-HPV genotype mixed
infection) (Table 3).

4. HPV genotype distribution according to age
HPV genotypes 16, 18, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58,

59, 66, 68, and 69 were detected in Korean women, and the
most prevalent HPV genotypes were 16 (19.5%), 18 (8.7%), 58
(7.2%), 33 (5.6%), 68 (3.9%) in that order. HPV genotypes 16
and 18 were most prevalent in 40~49-year-olds. HPV
genotypes 16, 18,31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 66, 69,
and 73 were detected in Chinese women, and the most
prevalent HPV genotypes were 16 (20.7%), 53 (5.5%), 18 (5%),
58 (4.1%), 33 (3.9%), in that order. HPV genotypes 16 and 53
were most prevalent in 40~49-year-olds and 50~59 year
olds, respectively (Table 4).

Discussion

Human papillomavirus (HPV) is closely associated with the
development of cervical cancer. Therefore, HPV infection is
one of major concern of cervical cancer diagnosis. HPV
genotype-distribution data could provide useful information
for establishing the appropriate vaccination program, and
creating a diagnostic and treatment strategy for cervical
cancer. In addition, data describing HPV prevalence by age
can be used in early diagnoses. Previous studies focused on
the relationship between HPV prevalence and age are few.
Thus, the present study examined the correlation between
HPV prevalence and age, as well as the relationship between
HPV genotype-distribution and age.

www.kjcls.org

The REBA HPV-ID® assay is a commercially utilized
technique and has been used in other studies to clinically
evaluate HPV genotyping analysis (Hu et a/, 2011, Lee et al.,
2011: Kim er al,, 2012). In this study, REBA HPV-ID, which
is based on the REBA (reverse blot hybridization assay), was
performed to analyze HPV prevalence and genotype
distribution with liquid-based cytological samples from
women in East China (Western Shandong Province) and Korea
(Gangwon Province). Samples were randomly selected to
avoid selection bias.

In Chinese women, atypical squamous cells of undetermined
significance (ASCUS) were the most common, observed in
29.6% of the cases (96 cases) (Table 1). In Korean women,
normal and low-grade squamous intraepithelial lesions (LSIL)
were the most common, observed in 35.8% of the cases (191
cases). Samples from China were generally much more cases
than those from Korea.

In terms of age, ASCUS was most common in women in
their 40s and 50s, and high-grade squamous intraepithelial
lesions (HSIL) were most common in women in their 40s, with
prevalence rates of 8.6%, 8.3%, and 7.4%, respectively in
Chinese women (Table 2). For Korean women, normal
findings were most common in women in their 30s and 40s,
and LSIL were most common in women in their 50s, with
prevalence rates of 17.4%, 8.3%, and 7.9%, respectively.

High-risk HPV single infection is the most common type of
infection in both Chinese and Korean women (Table 3). In
Chinese women, HPV single infection rates were highest for
women in their 40s, followed by women in their 50s, 30s,
<30, and >60 (12.3%, 9.6%, 8.0%, 5.9% and 3.7%,
respectively). In Korean women, HPV single infection rates
were highest for women >60, in their 50s, 30s, 40s, and <30
(53.3%, 46.8%, 44.8%, 40.9%, and 31.6%, respectively). The
highest non-infected age groups were Chinese women over
60 (27.8%) and Korean women in their 40s (34.7%). There
were few low-risk HPV single-infections. Interestingly, there
were no low-risk HPV multiple infections in China or Korea.

The most common HPV genotypes were 16, 53, 18, 58, and
33 in China and 16, 18, 58, 33, and 68 in Korea (Table 4).
Across all age groups, HPV genotype 16 was the most
common throughout China and Korea. HPV genotypes 53 and



58 were most common in China, while HPV genotypes 58 and
68 were most common in Korea. HPV genotypes 16, 53, 58,
and 68 have a close phylogenetic relationship. HPV is
classified by DNA sequence similarity. Each species is
subclassified into HPV genotypes. In general HPV genotypes
have >90% genetic homology (Bonnez, 1993), and HPV
genotypes 16, 53, 58, and 68 all belong to the genus Alpha-
papillomavirus. HPV genotypes 16 and 58 are same species
(de Villiers et al., 2004).

In summary, Women with severe dysplasia such as SCC
(Squamous cell carcinoma) and HSIL (High-grade squamous
intraepithelial lesion) groups were primarily in their 40s and
50s, whereas women with mild and moderate dysplasia (the
ASCUS and LSIL groups) were primarily in their 30s and 40s.
Women with HPV genotype 16 and 18 infections were
primarily in their 40s.

Persistent HPV infections of at least 10 years most likely
lead to cervical cancer (zur Hansen, 1994; Munoz et al., 2003).
SCC and HSIL are associated with a high risk of cancer and are
most commonly found in women in their 40s and 50s,
whereas ASCUS and LSIL are associated with a low risk of
cancer and are most commonly found in women in their 30s
and 40s. Infection with HPV genotypes 16 and 18 are most
commonly found in women in their 40s. These results suggest
that HPV infection is associated with age group in Korean

population.
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