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Current status of cervical cancer and HPV infection in Korea

Young-Tak Kim
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Cervical cancer is an important cause of cancer-related deaths in women in developing countries. In Korea, cervical 
cancer is the third leading cancer among females and is fifth highest in mortality. The persistent oncogenic human 
papillomavirus (HPV) infections are the greatest risk of developing cervical intraepithelial neoplasia and invasive 
cancer. The overall prevalence of HPV was 10.4% in Korea and strong risk factors for HPV infection included a young 
age at sexual debut. The National Cancer Screening Program, which includes cervical cancer screening, has the 
following principles: the main screening tool is the Papanicolaou test conducted by gynecologists, which targets all 
women age 30 and over, and which is done every 2 years. HPV DNA tests have not yet been permitted as a screening 
test for cervical cancer in Korea; however, these are conducted along with a Pap test for screening cervical cancer in 
the clinic. The use of prophylactic HPV vaccine has been accepted in Korea; The Korean Society of Gynecologic 
Oncology and Colposcopy’s recommendation for routine vaccination is for females aged 15-17 years with a catch-up 
vaccination recommended for females aged 18-26 years who have not been previously vaccinated. However, many 
people in Korea are not familiar with the HPV vaccine. Therefore, it is necessary to improve awareness for the disease 
and HPV vaccination and to establish the effective strategies to obtain funding for HPV vaccination. In the future, 
cervical cancer is expected to disappear throughout the world, including the Asia Pacific region, through a 
combination of vaccination and qualified screening programs for cervical cancer.
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INTRODUCTION

  Cervical cancer is the leading cause of cancer-related death in 
the female population worldwide. In 2006, about 500,000 cas-
es of cervical cancer were newly diagnosed and more than 
280,000 deaths occurred (World Health Organization). Du-
ring the past 4 decades, the incidence and mortality from cer-
vical cancer have declined significantly primarily because of 
the widespread use of the Papanicolaou (Pap) test as a screen-
ing test to detect cervical abnormalities, and the speed of de-
cline has decreased so that it appears to have plateaued at 
present. However, a higher incidence rate is still being ob-
served in developing countries.
  Human papillomavirus (HPV) is the primary cause of cer-
vical neoplasia. More than 100 types of HPV have been found 

and are classified as high-risk or low-risk types according to 
their oncogenicity.1 HPV 16 and 18 cause 70% of cervical can-
cers, while HPV 6 and 11 cause most of genital warts, or 
condylomas.2,3 At present, a prophylactic vaccine has been de-
veloped and is now utilized worldwide, and there are many 
ongoing studies for a therapeutic vaccine. It is expected that 
the incidence of cervical cancer will decrease rapidly in future 
because of the HPV vaccine.
  However, cervical cancer is still a significant problem, espe-
cially in developing countries and resource-insufficient areas 
such as Africa, Asia, Central and South America.4-6 This is par-
tially related to poor availability of health care, which is in-
duced by social and cultural barriers that decrease patient 
compliance and interrupt physician education.7,8 It is also re-
lated to the fact that HPV vaccines will be first introduced into 
industrialized countries and only later in developing coun-
tries. In its aspects of incidence and mortality of cervical can-
cer, Korea has the pattern of a developing country. In this ar-
ticle, we will first describe the prevalence and risk factors of 
cervical cancer in Korea, and then will introduce the current 
situation of cervical cancer prevention and availability of HPV 
vaccine in Korea.
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Fig. 1. Age-specific incidence rates of invasive cervical cancer in Korea
(1993-2002). Adapted from the National Cancer Incidence Database 
by the Korean Central Cancer Registry (Chung HH et al.9).

Fig. 2. Rate of HPV infection by age group in Asan Medical Center, 
Seoul, Korea, March 2002-December 2002 (N=389) (Joo WD et 
al.14). The overall prevalence of HPV infection was 12.6 (389/3091) 
and calculated 15.5% when standardized. The prevalence of HPV 
infection was 24.1% (14/58), 14.3% (64/446), 13.7% (165/1,206), 
9.5% (93/977), 13.3% (50/376) and 10.7% (3/28) in the third, 
fourth, fifth, sixth, seventh, and eighth decade of age, respectively. 
The prevalence of HPV infection was significantly higher in pa-
tients between 20 and 30 yr than in other age groups (p=0.003).

Fig. 3. Prevalence of HPV types by cytological findings in women in 
Busan, Korea, 1999-2001 (N=863) (Shin HR et al.28). Distribution 
of cytological findings was as follows: Normal was 95.3%, ASCUS 
was 2.1%, LSIL was 1.9%, HSIL was 0.4%, Carcinoma in situ was 
0.1% and Invasive cervical cancer was 0.2%. Overall, 90 women 
(10.4%) were positive for HPV DNA. HPV prevalence was 8.5% 
among cytologically normal women, 22.2% among those with 
ASCUS, 52.9% among those with LSIL and 100% among 7 women 
with HSIL or worse. The most common HPV types were HPV 70, 
HPV 16 and HPV 33.
ASCUS: atypical squamous cells of undetermined significance, LSIL: 
low-grade squamous intraepithelial lesion, HSIL: high-grade squ-
amous intraepithelial lesions.

EPIDEMIOLOGY OF CERVICAL CANCER AND 
HPV INFECTION IN KOREA

  The incidence of cervical cancer in Korea has steadily in-
creased over the past 10 years. Cervical cancer accounted for 
9.8% of all new cancer cases in 2002, with approximately 
4,500 invasive cervical cancer (ICC) cases and 3,000 carcino-
ma in situ (CIS) cases being diagnosed.9,10 However, the slope 
of decline in incidence is not as steep a change as that seen for 
developed countries. In Cancer Incidence in Five Continents 
(Volume IX),11 the age-standardized rate (ASR) for cervical 
cancer in Korea is 15.4 per 100,000. The ASR for cervical can-
cer in Korea has steadily declined from 19 per 100,000 women 

in 1993-1995 to 15 per 100,000 women in 1999-2002, while 
that of adenocarcinoma (ADC) has remained relatively con-
stant (ASR 1.3 in 1993 and in 2002) (Fig. 1).11 Even though 
the cervical cancer mortality reported by the National Statisti-
cal Office has increased, the corrected cervical mortality also 
shows a decreasing trend, as expected.12 The overall corrected 
age-standardized mortality rates per 100,000 women declined 
from 5.2 in 1993 to 3.9 in 2002, while cervical cancer mortal-
ity substantially increased in women aged 70 and older.12 Fur-
thermore, according to a recent report on cancer survival us-
ing a nationwide population-based cancer registry in Korea 
(1993-2002), the overall five-year relative survival rate for 
cervical cancer patients was 78.7% (95% CI, 78.1-79.3) and 
the trend in cervical cancer mortality in Korea has not sig-
nificantly changed with time.13

  HPV prevalence in Korean women has been investigated in 
numerous studies. It has been found to be diverse according to 
age groups, areas, socioeconomic status, and methods for de-
tection of HPV DNA, from 10% to over the range of 40%. 
However, most reports have shown that the overall preva-
lence of HPV infection was 10-15%. The incidence of HPV in-
fection was significantly higher in females between 20 and 30 
years than in other age groups and the rate of abnormal Pap 
smears was significantly higher in HPV positive groups than 
in HPV negative groups. Through the research with women 
who visited a Health Promotion Cancer study in 2002, Joo et 
al.14 reported that the overall prevalence of HPV infection was 
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Table 1. Characteristics of selected sexual behaviors according to birth year among women in Busan, Korea, in 1999-2005*

Characteristics
Birth years

1926-49 1950-59 1960-69 1970-87

    Number of women 1,483 1,887 1,655 1,494
    HPV prevalence† (%) 7.0 8.1 9.0 13.6

    High-risk HPV prevalence 6.3 7.0 8.5 10.0
    Sexual behavior

    Having sexual intercourse (%) 100.0 99.9 99.8 53.6
    Mean age at sexual debut (yr, SD) 23.3 (3.4) 24.4 (3.5) 25.7 (3.2) 23.4 (4.3)
    Lifetime multiple sexual partners (2 or more, %) 11.0 16.5 15.6 30.4
    Husband’s extramarital sexual relationships‡ (%) 30.0 22.7 14.9 8.2
    Condom use % of years of sexually active life (%) 0.3 2.0 10.2 18.4

*Shin HR et al.28, †some of participants were tested only for high risk HPV type, ‡yes or uncertain

12.6% (389/3091) and was calculated at 15.5% when stand-
ardized. The prevalence of HPV infection was 24.1% (14/58), 
14.3% (64/446), 13.7% (165/1206), 9.5% (93/977), 13.3% 
(50/376) and 10.7% (3/28) in the third, fourth, fifth, sixth, 
seventh, and eighth decades of age, respectively (Fig. 2). Shin 
et al.15 interviewed and examined a randomly selected sample 
of 863 sexually active women (range, 20 to 74 years, median 
44) and 103 self-reported virgins from Busan, Korea between 
November 1999 and March 2000. This reports found that the 
rate of abnormal Pap smear findings was 4.7% and the overall 
prevalence of HPV DNA was 10.4%; HPV prevalence was 
8.5% among cytologically normal women, 22.2% among 
those with atypical squamous cells of undetermined sig-
nificance (ASCUS), 52.9% among those with low-grade squ-
amous intraepithelial lesion (LSIL) and 100% among 7 wom-
en with high-grade squamous intraepithelial lesions (HSIL) 
or worse (Fig. 3). The most common HPV DNA types, in ei-
ther single or multiple infections, were HPV 70, HPV 16 and 
HPV 33. Overall, anti-virus-like particles (VLPs) against one 
or more HPV types were identified in 19.8% of sexually active 
women. The most frequently found anti-VLPs were anti-HPV 
18 (9.0%), anti-HPV 31 (7.6%) and anti-HPV 16 (6.3%). Pre-
valence standardized by age on the basis of the world standard 
population was 13.0% for HPV DNA and 17.1% for anti- 
VLPs. Among 103 virgins, 4.9% had anti-VLPs. Based on 11 
published papers,16-26 the most frequent high-risk HPV types 
among women with normal cytology were HPV-52, 39, 58, 56, 
and 51. The most common high-risk HPV types in cervical 
cancer cases were HPV-16, 18, 58, 33, and 35. HPV-16 re-
mains the most common HPV type across the range of cervical 
lesions.
  HPV prevalence in sexually active women ranges from 10% 
to over 40%. This wide range is at least partially due to the age 
groups evaluated, their socioeconomic status, and the meth-
ods for HPV DNA detection. Bae et al.27 estimated the overall 
prevalence and type distribution of HPV in Korean women 
through a literature review and meta-analysis of a total of 18 
studies (13,842 cases). The adjusted overall prevalence of 

HPV infection was 23.9% (95% CI, 23.8-24.1%) in women 
with normal cytology and 95.8% (95% CI, 95.4-96.2%) in 
women with cervical cancer. This is higher than the approx-
imately 15% rate seen globally. In cases with low-grade and 
high-grade lesions, the adjusted HPV prevalence was 60.0% 
and 85.8%. Type 16 was predominant regardless of cervical 
disease status, and type 58 occupied significantly larger pro-
portion in high-grade cervical intraepithelial lesions and cer-
vical cancers of Korean women. HPV types 58, 33 and 52 to-
gether accounted for about 20% of infections in cervical can-
cer and high-grade intraepithelial lesions.

RISK FACTORS FOR HPV INFECTION IN KOREA

  In Korea, one out of ten women is infected with HPV in the 
general female population according to two surveys carried 
out in 2000 and 2002 in the town of Busan. The prevalence 
was much higher in young women than in middle-aged 
women.15,28 The International Agency for Research on Cancer 
(IARC) HPV prevalence survey in Busan, Korea, with a ran-
dom age-stratified sample of the general female population, 
revealed that young age, currently smoking cigarettes, having 
multiple lifetime sex partners and a husband’s extramarital 
relationships were strong risk factors for HPV infection.15,28

  HPV is a common pathogen resulting from sexually trans-
mitted infection; therefore, risk factors for HPV exposure are 
related to patterns of sexual behavior. Young women in South 
Korea start to have penetrative sex relatively late (median age: 
18 years). Table 1 shows the characteristics of selected sexual 
behaviors and reproductive factors among women in Busan, 
Korea. These results were obtained from the pooled analysis 
of three different HPV prevalence surveys in Busan15,28,29 ob-
tained during the period of 1999-2005. However, sexual be-
haviors of young Korean women have been changing rapidly 
as the western life has become fixed during the last century. A 
recent second online survey for the health behavioral factors 
among adolescents, including 80,000 junior and high school 
students, showed that mean age at sexual debut was 14.2 
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Table 2. National cervical cancer screening guideline in Korea 

National Cervical Cancer Cervical Cancer Screening Recommendations of
Screening Guideline* Korean Society of Obstetrics and Gynecology†

Test or procedure Pap smear Pap smear
Frequency Every 2 yr Every 1 yr
Target population 30 yr and over All women after first intercourse

20 yr and over (excluding virgins)

Conducted by gynecologists or 
responsible doctors of the clinic 

Use the brush, not the cotton stick 
Reported by pathologists

Conducted by gynecologists
Analyzed by pathologists
Reported by The Bethesda System
HPV test, Cervicography, Liquid-based cytology, PC-based system:
Reexamine after clinical and economical evidences are accumu-

lated
The interval is able to be changed by gynecologists according to di-

agnosis, treatment and requirement of follow-up

*Established in 2001 by The Ministry of Health & Welfare, †Established in 2001 by Korean Society of Obstetrics and Gynecology

years old and less than 40% of these young people used con-
traceptive methods for penetrative sexual intercourse.30 The 
young people of this generation seem to have different con-
cepts of sexual behavior compared with the past generations, 
and these changes influence HPV exposure and the prevalence 
of cervical cancer.
  According to reports from The Korean Society of Preventive 
Medicine, risk factors for cervical cancer in Korea are socio-
economic status, familial history, number of sexual partners, 
and age at first sex, etc. In females with a history of pregnan-
cies, the risk of developing cervical cancer is 5 to 6 times great-
er compared with that of a nullipara. If there is familial history 
of cervical cancer, the risk is 2 times greater. An increased risk 
of cervical cancer is also associated with age at first sex at less 
than 20 years old.31

CURRENT SITUATION OF 
CERVICAL CANCER SCREENING IN KOREA

  The Pap test is still the most common cancer screening test 
in Korea despite it being 50-year old technology. Cervical can-
cer screening with the Pap test was first introduced in the late 
1950s in Korea and adopted as a Health Screening for Medical 
Insurance Beneficiaries as of 1988; however, the Pap screen-
ing rate has been kept at very low level; about 34% in 1998 (in 
women age 20 and over, ever screened during the last 2 years). 
In 1999, the National Cancer Screening (NCS) Program was 
started only for Medicaid for stomach, breast and cervical can-
cers, which was extended in 2002 to those with the lower 20% 
premium of the National Health Insurance Corp (NHIC). The 
Korea Health Insurance Corp. covered cervical cancer screen-
ing in 9.6% of the target population in 2001, and this pro-
portion has been increasing stepwise. The NCS Programs 
have expanded their target population as well as target dis-
eases and, at present, support cancer screening tests to those 
on Medicaid and those with the lower 50% premium of NHIC 

for stomach, breast, cervical, hepatic and colorectal cancers. 
According to the National Health and Nutrition Survey, the 
overall participation rate for cervical cancer screening was es-
timated at approximately 40% and showed an increase from 
22.4% in 1998, 39.8% in 2001, to 41.5% and the participation 
rate was the highest in women aged 40-49 years between 2001 
and 2005. In a recent telephone survey,32-34 the overall partic-
ipation rate in a cervical cancer screening program within two 
years was 55-58% during the year 2004-2006.
  The Ministry of Health & Welfare presented guidelines for 
cervical cancer screening in Korea, as the National Cancer 
Screening (NCS) Program. Its basic principles are as follows:  
the main screening tool is the Pap test conducted by gynecolo-
gists, and targets all women age 30 and over, who are followed 
every 2 years (Table 2). This guideline is different from several 
consensus guidelines developed worldwide in many aspects; 
the target population is older, the testing interval is longer 
and there is no recommendation for a HPV DNA test. In fact, 
the Korean Society of Obstetrics and Gynecology recom-
mends another cervical cancer screening schedule: a Pap test 
every a year for women 21 years and over (Table 2). However, 
the National Cancer Screening Program should be planned 
considering availability and cost-effectiveness in order to 
maximize its own efficacy; therefore, it can be different from 
the guidelines of an academic society.
  In a meta-analysis of 94 studies,35 the sensitivity of Pap test-
ing ranged from 30 to 87%, and the specificity ranged from 86 
to 100%. Shin et al.36 reported 71.2% sensitivity and 97.7% 
specificity in Korea through an analysis comparing cervical cy-
tology versus histological findings of 1,023 women. Another 
study reported that the sensitivity of the Pap test ranged from 
70.5 to 83% in Korea; however, the results showed diversity 
according to institution.37 A number of factors, including sm-
all lesion size, inadequate sampling, obscuring blood and de-
bris, and results specific to individuals, limit the sensitivity of 
the conventional Pap test. In an attempt to improve sample 
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Table 3. Efficacy against CIN2+ or AIS associated with HPV16 or HPV18 from Phase III randomized controlled trials of HPV vaccines45,46

  Vaccine Population analyzed Number of particpants Event rate Vaccine efficacy

Vaccine 7,788 0.02 90.4%
  CervarixTM Modified intention to treat analysis*

Control 7,838 0.22 (97.9% CI, 53.4-99.3)
  GardasilTM Vaccine 8,579 ＜0.1 99%

Per-protocol susceptible population
Control 8,550 0.4 (95% CI, 93-100)
Vaccine 9,729 ＜0.1 98% 

Unrestricted susceptible population†

Control 9,737 0.4 (95% CI, 93-100)
Vaccine 10,291 0.5 44%

Intention-to-treat population
Control 10,292 0.9 (95% CI, 31-55)

CIN2+: cervical intraepithelial neoplasia grade 2 or more severe, AIS: adenocarcinoma in situ, *Defined as “The total vaccinated cohort in-
cluded women who had prevalent infection with oncogenic HPV often with several types, as well as low-grade cytological abnormalities at 
study entry and who received at least one vaccine dose.”, †Defined as “all women who were seronegative and PCR-negative to HPV 16, HPV 
18 or both at day 1, including those who received incomplete vaccination regimens, were exposed to HPV 16/18 before receiving three doses 
or who had major protocol violations.”

Table 4. Comparisons of recommendation guidelines of two HPV vaccines (GardasilTM vs. CervarixTM) by The Korean Society of Gynecologic 
Oncology and Colposcopy (KSGOC)

GardasilTM CervarixTM

Efficacy Prevention of HPV 6/11/16/18-related 
  Cervical cancer
  AIS
  CIN1/2/3
  Persistent infection
  External genital lesions (genital warts,
    VIN2/3 and VaIN2/3)

Prevention of HPV 16/18-related 
  Cervical cancer
  CIN1/2/3
  Abnormal cytology
  Persistent infection

Schedule 0.5 mL 0, 2, 6 months I.M. 0.5 mL 0, 1, 6 months I.M.
Routine vaccination Female, 9-26 years of age

  (optimal age: 15-17 yr)
Male, 9-15 yr of age
  (prevention of genital warts)

Female, 10-25 yr of age
  (optimal age: 15-17 yr)

Catch-up vaccination Women 18-26 yr of age Women 18-25 yr of age
Vaccination for old-aged Not recommended for women over age 26 Possible for women 26-55 yr of age
Therapeutic effect None None
Effect of cross protection Not mentioned Prevention of HPV 31- and 45-

  related persistent infection
Cervical cancer screening Cervical cancer screening recommendations have not changed for females who receive HPV vaccine

quality, interest has focused on liquid-based cytologic prepa-
rations.38 This does not yet apply to screening methods in 
Korea, but its utilization is rapidly increasing.
  A number of studies have examined HPV testing as a pri-
mary screening tool in both developed and developing coun-
tries and have used a number of techniques for HPV detection, 
including hybridization methods and polymerase chain re-
action (PCR) analysis.39-43 A meta-analysis of HPV testing as 
the screen for cervical cancer found that it was more sensitive 
than cytology, but HPV testing had a somewhat lower specifi-
city. The average sensitivity for detection of high-grade dis-
ease with primary HPV testing was 85% with a specificity of 
84%.
  HPV DNA tests have not been permitted as a screening test 
for cervical cancer in Korea. However, the NHIC has approved 
HPV DNA testing to confirm cervical dysplasia or carcinoma 

following an abnormal Pap smear.

HPV VACCINATION IN KOREA

  There are two cervical cancer candidate vaccines. The quad-
rivalent vaccine, GardasilTM (Merck & Co., Inc., Whitehouse 
Station, NJ, USA), consists of a mixture of four recombinant 
HPV type-specific VLPs composed of the L1 major capsid pro-
teins of HPV types 6, 11, 16, and 18 synthesized in Saccharomy-
ces cerevisiae. The four VLP types were purified and adsorbed 
onto aluminum hydroxyphosphate adjuvant [Al (OH)3]. The 
bivalent vaccine, CervarixTM (GlaxoSmithKline Biologicals, 
Rixensart, Belgium), consists of a mixture of two recombi-
nant HPV type-specific VLPs composed of the L1 major capsid 
proteins of HPV types 16 and 18 synthesized in a baculovirus. 
CervarixTM has an ASO4 adjuvanted system that is composed 
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of monophosphoryl lipid A and aluminum hydroxyphos-
phate.44,45 In several phase III randomized controlled clinical 
trials,46-48 the quadrivalent vaccine and bivalent vaccine 
showed prophylactic efficacy of more than 90% against persis-
tent infection by HPV, abnormal cytology, and cervical intra-
epithelial neoplasia associated with HPV16 or HPV18 (Table 
3). Therefore, these could be used for cervical cancer preven-
tion.
  The Korean Food and Drug Administration (KFDA) ap-
proved GardasilTM for the prevention of cervical cancers and 
genital warts in June 2007 and CervarixTM for the prevention 
of cervical cancers in July 2008. Many factors should be con-
sidered for determining guideline of routine HPV vaccination; 
for example, the period of prevention for HPV infection throu-
gh vaccination, the mean age at sexual debut, the effective 
time of injection and national financial affairs. If the age of 
routine vaccination is early, the possibility of prevention of 
HPV infection might be higher, however the cost for a booster 
injection could increase. Even if it is the most desirable that 
HPV vaccination be included in a school immunization pro-
gram, this is impossible at present because of the high cost. 
Therefore, it is important to consider the age at sexual debut 
and the cost-effectiveness within national financial affairs or 
private medical insurance. There is no financial support at 
present for HPV vaccination from any national policy in 
Korea. Considering the amount of information about HPV 
vaccine and the special conditions in Korea, a clinical guide-
line for HPV vaccination for prevention of cervical cancer was 
recommended by KSGOC (Table 4).

CONCLUSIONS

  Cervical cancer remains a significant cause of cancer-related 
deaths in women worldwide, especially in Asia and including 
Korea. However, screening tests for cervical cancer have re-
duced the disease burden by up to 75% in countries that have 
carried out excellent screening programs. A quadrivalent HPV 
vaccine and a bivalent HPV vaccine have been developed for 
the prevention of cervical cancer related HPV infection and 
the use of these has now been approved in Korea. However, 
many people are not familiar with the HPV vaccine primarily 
due to high costs and lack of adequate understanding. 
Therefore, increased disease awareness and utilization of 
screening is the first priority for controlling cervical cancer. 
Following this, it will be important to establish effective strat-
egies to obtain funding for HPV vaccination, in addition to the 
efforts to decrease the cost of vaccination. In the future, cer-
vical cancer is expected to disappear throughout the world in 
much the same manner as polio has through vaccination 
programs.
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