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The incidence rate of cervical cancer in Korea is still higher than in other developed countries, notwithstanding the national 
mass-screening program. Furthermore, a new method has been introduced in cervical cancer screening. Therefore, the 
committee for cervical cancer screening in Korea updated the recommendation statement established in 2002. The new version 
of the guideline was developed by the committee using evidence-based methods. The committee reviewed the evidence 
for the benefits and harms of the Papanicolaou test, liquid-based cytology, and human papillomavirus (HPV) testing, and 
reached conclusions after deliberation. The committee recommends screening for cervical cancer with cytology (Papanicolaou 
test or liquid-based cytology) every three years in women older than 20 years of age (recommendation A). The cervical 
cytology combined with HPV test is optionally recommended after taking into consideration individual risk or preference 
(recommendation C). The current evidence for primary HPV screening is insufficient to assess the benefits and harms of cervical 
cancer screening (recommendation I). Cervical cancer screening can be terminated at the age of 74 years if more than three 
consecutive negative cytology reports have been confirmed within 10 years (recommendation D).
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INTRODUCTION

In Korea, age-standardized incidence rate of cervical cancer 
has been steadily decreasing with the rate of 18.6 per 100,000 
in 1999 to 11.7 per 100,000 in 2011 [1]. As of 2012, the age-
standardized incidence rate of cervical cancer in Korea 
was lower than that of Japan whereas higher than that of 
other developed countries such as United States or United 
Kingdom [1]. Moreover, according to the National Cancer 
Registry statistics in 2012, the survival rate of cervical cancer 
was high compared to other cancers with the 5-year survival 
rate of 80.1% from 2007 to 2011 [1]. It was estimated that 4 
of 5 people would survive more than 5 years after their initial 
diagnosis. One of the substantial factors that led to this critical 

change is the National Cancer Screening Program in Korea. Hu-
man papillomavirus (HPV) infection was found to play a crucial 
role in cause of cervical cancer and HPV test is being presented 
as a new screening method for cervical cancer; therefore, the 
review on cervical cancer screening guideline was necessary.

Moreover, the age distribution of cervical cancer is chang-
ing and studies regarding appropriate commencing age of 
screening are being reported. Consequently new screening 
guidelines including adjusted timing of cervical cancer 
screening are being published in multiple nations and orga-
nizations [2-10]. To cope with such changes, a novel cervical 
cancer screening guideline that meets the situation in Korea 
is needed. We evaluated the effectiveness of the National 
Cancer Screening Program and systemically reviewed the 

EVIDENCE OF SCREENING AND LEVEL OF EVIDENCE
1. The effect of cervical cancer screening using Pap smear or 

liquid-based cytology test is considered to have moderate level 
of evidence and evaluated to be substantially more beneficial 
than harmful for screening. 

2. The evidence for benefits and harms of exclusive HPV test for 
cervical cancer screening is very low.

3. The level of evidence for screening effect of the cervical cytology 
combined with HPV test is moderate. The combined test is a 
little more beneficial than the exclusive cervical cytology.

SCREENING GUIDELINE AND RECOMMENDATION GRADE
1. This guideline recommends screening of asymptomatic women 

aged over 20 with Pap smear or liquid-based cytology every 3 
years (recommendation A).

2. The HPV test along with cervical cytology (Pap smear or liquid-
based cytology) is optionally recommended in consideration 
of clinical decision for individual risk and preference of 
examinee (recommendation C).

3. The evidence for exclusive HPV test is insufficient to assess benefits 
and harms of cervical cancer screening (recommendation I).

4. Cervical cancer screening can be terminated at the age of 74 after 
three consecutive negative results of cervical cancer screening 
within 10 years (recommendation D).

RECOMMENDATION FOR SPECIAL CONSIDERATION
1. Cervical cancer screening is not recommended for women 

who underwent total hysterectomy and had no past history of 
CIN2 or more lesions.

2. This guideline recommends continuous cervical cancer screening 
regardless of HPV vaccination. 

3. This guideline recommends continuous cervical cancer screening 
regardless of pregnancy.

BENEFITS AND HARMS OF SCREENING
1. Benefits of screening 
In cervical cancer, precancerous lesion such as CIN is well known. 
Therefore adequate treatment can be performed using relatively 
simple surgery such as conization and hence cervical cancer 
screening has benefit for preventing the development of cervical 
cancer. Cervical cancer screening using Pap smear decreased the 
incidence rate of cervical cancer by 62% in cohort study and 65% 
in case-control group study. The Korean studies also showed that 
cervical cancer screening using Pap smear reduced 64% of risk of 
mortality. The combination of HPV test with cervical cytology has 
further reduced the incidence rate of cervical cancer compared 
to the exclusive cervical cytology.

2. Harms of screening 
There can be harms of cervical cancer screening such as over-
diagnosis or side effects of diagnostic test due to false-positivity. 
Short-term psychological harms can also occur in case of HPV 
DNA test.

CONSIDERATIONS IN CLINICAL PRACTICE
1. This guideline is intended for asymptomatic women aged over 

20.
2. Women belonging to high risk group with clinical symptoms 

such as irregular uterine bleeding, pain, or clinician’s decision 
require adequate screening tests according to clinician’s de-
cision. 

3. If a woman is diagnosed as CIN2 or more, termination time for 
screening should be determined based on clinician’s decision.

4. Screening interval for cervical cancer can be longer than 3 
years when a combined test is performed.
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recent related literature and guidelines.
The purpose of this guideline is to develop evidence-based 

cervical cancer screening guideline for physicians and to 
provide information on benefits and harms of screening to 
public.

DEVELOPMENT METHOD

1. Organization of committee and selection of key ques-
tions

To develop an evidence-based cervical cancer screening 
guideline, ‘National Cervical Cancer Screening Guideline 
Development Committee’ was constituted of experts recom-
mended by the Korean Society of Gynecologic Oncology, 
the Korean Society for Cytopathology, the Korean Society 
for Preventive Medicine, and the Korean Academy of Family 

Medicine. The committee evaluated scientific evidence 
relevant to the efficacy of cervical cancer screening through 
systematic review of related guidelines and literatures.

The committee formulated key questions to evaluate the 
effectiveness such as reduction in mortality, decreased inci-
dence, and the harms of cervical cancer screening. The com-
mittee also formulated key questions to develop guidelines 
regarding the screening method to choose, commencing age, 
termination age, and interval of screening.

Selected key questions are shown in Table 1 and analytic 
framework in Fig. 1.

2. Literature search and quality assessment
We firstly searched previously published evidence-based 

cervical cancer screening guideline from National Guideline 
Clearing House, PubMed, and Guidelines International 
Network by using ‘cervical cancer screening guideline’ as key-

Table 1. Selected key questions by National cervical cancer screening guideline development committee

◦ Key question 1: Does cervical cancer screening with cervical cytology reduce the mortality rate, the ratio of advanced cancer and the 
incidence of cervical cancer?

◦ Key question 2: What are the harms of false-positive of cervical cancer screening using cervical cytology? Is the harms related to false-
positive of cervical cancer screening smaller than benefits of screening?

◦ Key question 3: What is the accuracy of liquid-based cytology compared with Pap smear? Does the harms such as insufficient samples 
occurs more in liquid-based cytology?

◦ Key question 4: Do cervical cancer screening of only human papillomavirus (HPV) test and combined test of cervical cytology and HPV test 
reduce the mortality rate, the ratio of advanced cancer and the incidence of cervical cancer?

◦ Key question 5: What are the false-positive and resulting the psychological harms in screening using HPV test?

◦ Key question 6: What is the age to begin, the age to terminate and screening interval?

◦ Key question 7: The hysterectomized, HPV-vaccinated or pregnant women should equally implement routine cervical cancer screening?

Fig. 1. Framework of developing a guide-
line for cervical cancer screening. ① Bene-
fits of pap test screening, ② harms of pap 
test screening, ③ accuracy and harm of 
liquid based cytology (LBC), ④ benefits 
of human papillomavirus (HPV) primary 
test or cotest, ⑤ harms of HPV primary 
test or cotest, ⑥ target age and interval of 
cervical cancer screening, and ⑦ specific 
population group for cervical cancer. 
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words to check guidelines subjected to adaptation. We also 
reviewed related evidences described in other guidelines and 
considered whether to adapt previously published guidelines 
or accept for the Korean guideline for cervical cancer screen-
ing.

In order to find the accordance with the selected key ques-
tions for benefits and harms of each screening methods, we 
searched international databases such as Medline, Cochrane 
Library as well as domestic databases: National Digital Science 
Library (NDSL), Korean Studies Information Service System 
(KISS), KoreaMed, Korea Institute of Science and Technology 
Information (KISTI), and Korean Medical Database (KMbase).

Selection and exclusion of literatures searched for evidence 
of key questions was carried out independently by two 
reviewers per literature.

Quality assessment was performed with AGREE II (advancing 
guideline development, reporting and evaluation in health 
care) on searched guidelines [11], the Cochrane Collabora-
tion’s tool for assessing risk of bias on randomized control 
trial (RCT), and RoBANS (risk of bias assessment tool for 
nonrandomized study) for non-randomized-control trial or 
observational study [12]. And AMSTAR (a measurement tool to 
assess the methodological quality of systematic reviews) was 
used for assessment of systematic review. In case of harms-
related literatures [13], studies with no control groups were 
assessed by US Preventive Services Task Force because they 
cannot be assessed by RoBANS.

3. Grade of recommendations and evidence
The level of evidence from selected literatures for each key 

question was assessed by GRADE (the grading of recom-
mendation, assessment, development and evaluation) [14]. In 
GRADE, the level of evidence is initially determined by study 
design. The level of evidence was classified as ‘high’ in case of 

RCTs, and observational studies as ‘low’. We downgraded the 
level of evidence by a level or two if there were any of risk of 
bias, inconsistency, indirectness, imprecision, or publication 
bias. Large effect, the effect of plausible confounding factors 
and dose-response gradient were considered as factors for 
upgrading level of evidence. 

Final grade of evidence for cervical cancer screening was de-
cided using the recommendation grading methods suggested 
by National Cancer Screening Program Revising Committee 
according to the level of recommendation evaluated by GRADE 
and the balance between benefits and harms of screening 
assessed by the committee.

RESULTS

1. Results of literature search
Five hundred and three cervical cancer screening related 

records were searched and 9 of 503 literatures were evidence-
based screening guidelines [2-10]. Among them, eight guide-
lines were subjected to adaptation and one literature received 
low score in rigor of development by AGREE II [2-9]. We put 
evidence together through extracting the basis of evidence 
in guidelines and searching for additional latest literatures 
including domestic literatures for key questions (Fig. 2).

2. Summary of evidence for each key questions and 
Recommendation Grade

1) Key question 1: Does cervical cancer screening with 
cervical cytology reduce the mortality rate, the ratio of 
advanced cancer and the incidence of cervical cancer?

Cervical cancer screening is a historic screening which has 
proven the effect of screening with many epidemiological 
data. However, it has been difficult to review the effect of 

Fig. 2. Flow of guideline searching.
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screening since comparing RCT with no screening is currently 
not available.

In cervical cytology, the effectiveness of screening was evalu-
ated based on the reduction of the mortality due to cervical 
cancer, the occurrence of advanced cancer and the incidence 
of cervical cancer. We confirmed the related evidence from 
one RCT, one cohort study, 12 case control studies, and 
two domestic studies [15-30]. Among them, one RCT was 
conducted in India and the effect of single screening from 
women with no cervical cancer screening experience was 
confirmed. However, the committee decided not to apply the 
result of the study as it is not suitable to situation in Korea due 
to differences in treatment for findings such as precancerous 
lesions identified by cervical cancer screening.

The reduction effect of cervical cancer mortality by Pap smear 
was reported in several epidemiological studies. Notably, 
the analysis of the recent Korean national cancer screening 
data confirmed the mortality reduction by cervical cancer 
screening as odds ratio 0.36 (95% CI, 0.31 to 0.43). According 
to a cohort study, the relative risk for the occurrence of cervi-
cal cancer decreased 62% by screening. In cervical cancer 
screening group from meta-analysis including 12 case control 
studies, the occurrence of cervical cancer decreased 65%. 

Based on these evidences, cervical cancer screening using 
Pap smear is evaluated as moderate level of evidence.

2) Key question 2: What are the harms of false-positive 
cervical cancer screening using cervical cytology? Are the 
harms related to false-positive cervical cancer screening 
smaller than benefits?

The false-positive cervical cytology may cause additional 
procedures such as colposcopy or colposcopy-directed punch 
biopsy which could lead to their side effects such as vaginal 
bleeding, pain, infection, or discharge. However, the side 
effects of colposcopy are rare and manageable even if they 
happen. Therefore the harm of false-positive cervical cytology 
is considered as small, and the benefit of cervical cytology is 
evaluated as “substantial.” It is recommended as grade A.

3) Key question 3: What is the accuracy of liquid-based 
cytology compared to Pap smear? Does the harm such as 
insufficient samples occur more in liquid-based cytology?

The accuracy of liquid-based cytology was compared to that 
of Pap smear in consideration of the similarity of two examina-
tions. The relative detection rate, sensitivity and specificity 
between liquid-based cytology and Pap smear that were 
compared and confirmed in RCT, as well as the accuracy from 
a cohort study were checked [31-35]. There were slight differ-
ences between studies; however, the accuracy of liquid-based 

cytology was considered similar to that of Pap smear. The 
committee decided to consider the level of evidence for the 
effect of liquid-based cytology as same as that of Pap smear 
due to their identical principle of examination. The false-
positive rate of liquid-based cytology was also similar to that 
of Pap smear while the rate of unsatisfactory sample by liquid-
based cytology was lower than Pap smear in RCT. In addition, 
liquid-based cytology showed no additional direct harms in 
sample collection when compared to Pap smear. Therefore, 
liquid-based cytology is evaluated to have moderate level of 
evidence in accordance with Pap smear and consequently the 
benefit of screening is “substantial.” 

4) Key question 4: Do cervical cancer screening of exclusive 
HPV test and the combined test of cervical cytology with 
HPV test reduce the mortality rate, the ratio of advanced 
cancer, and the incidence of cervical cancer compare to 
the exclusive cervical cytology?

5) Key question 5: What are the false-positivity and conse-
quent psychological harms in screening using HPV test?

In case of HPV test, the exclusive HPV test and the combined 
test of cervical cytology with HPV test were compared to 
check whether the mortality, stage 2 or more, or the incidence 
rate is reduced. We searched the reported evidence of exclu-
sive HPV test reducing the incidence of cervical cancer when 
compared to cervical cytology. There was a result reported 
from one RCT, yet no significant effect was found and the 
number of related reports was not sufficient [36]. 

We tried to evaluate the harms of false-positivity by compar-
ing cumulative colposcopy referral on regular repetitive 
screening. However, the relevant data was not available. The 
evidence for exclusive HPV test was considered insufficient by 
GRADE evaluation and hence graded as grade I.

The combined test of cervical cytology with HPV test was 
confirmed to have moderate level of evidence on reducing 
the incidence of cervical cancer in meta-analysis from four RCT 
[36-39]. However, the cumulative colposcopy referral due to 
false-positivity was analyzed to be escalated when compared 
to exclusive cervical cytology. The potential of psychological 
harms due to increase of false-positivity was considered in 
this guideline, yet evaluated as temporary harms due to its 
disappearance within 6 months. Consequently, the benefit of 
the combination test is “small” due to the harms of cumulative 
colposcopy referrals.

Therefore the committee decided that combined test of 
cervical cytology with HPV test is optionally recommended 
after taking into consideration of individual risk or preference.
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6) Key question 6: What is the age to begin, the age to 
terminate, and the interval of screening?

The evidence related to commencing age, terminating age, 
and screening interval, especially Korean evidence, was not 
sufficient. Therefore we considered epidemiological factors 
as an alternative. Since National Cancer Screening Guideline 
of 2002 for five major cancers, which suggested age to begin 
cervical cancer screening at age of 20, the incidence of cervi-
cal cancer has steadily decreased in Korea. 

However, the incidence of cervical cancer is still higher than 
that of developed countries and the incidence of cervical car-
cinoma in situ or more has been steadily increasing in women 
of 20s of age. Consequently, the committee recommended 
sustaining the age to begin screening as 20 to reduce the 
incidence of cervical cancer and to reduce complications of 
precancerous lesion treatment during pregnancy.

Unlike other countries, the incidence and mortality of 
cervical cancer tends to increase with age in Korea. Therefore 
the committee considered increasing the age to terminate 
screening more than other diseases. As a result, 74 was deter-
mined as age to terminate cervical cancer screening reflecting 
longer expected life span. However cervical cancer is known 
to occur after 15 to 25 years of HPV infection. Therefore the 
screening termination has to be limited to women who have 
three consecutive negative cytology within last 10 years and 
have no history of CIN2 or more within last 20 years.

According to analysis of domestic reports, cervical cytology 
with interval of 2 to 3 years was effective. The committee has 
decided to recommend Pap smear every 3 years regarding 
the cost-effectiveness of cervical cancer screening. 

7) Key question 7: Should the hysterectomized, HPV-vaccinated 
or pregnant women be equally implemented into routine 
cervical cancer screening?

Guideline regarding post-hysterectomy, HPV-vaccinated 
women and other various clinical situations was difficult to 
find from literatures selected. Cervical cancer screening was 
not recommended for women who underwent hysterectomy 
and women with no history of CIN2 or more. In addition, since 
there is no sufficient evidence for the relationship between 
cervical cancer occurrence and HPV vaccination, cervical can-
cer screening is recommended regardless of HPV vaccination 
and pregnancy status as well. 

DISCUSSION 

We constituted a committee comprising multidisciplinary 
experts to reflect the latest trends and evidences and com-

posed key questions. The committee systemically reviewed 
the existing guidelines and literatures to determine the 
effectiveness of cervical cancer screening. 

This guideline is distinctive in several aspects compared 
to other ones. On the contrary to other guidelines which 
recommends both exclusive cervical cytology and combined 
cytology with HPV test, this guideline recommends either 
Pap smear or liquid-based cytology as grade A and combina-
tion with HPV test is optionally permitted according to the 
decision of clinician in consideration of the individual risk or 
preference of examinee. It is because of the assessment that 
harms of combined test by false-positivity occur even if it is 
effective for reducing the incidence of cervical cancer more 
than the exclusive cytology, and hence that the benefits of the 
combined test do not much exceed harms of it. In addition, 
considering the inconsistency in accuracy of HPV test, it was 
intensively discussed in the process of guideline development 
whether to recommend HPV test. Several HPV test of Korea 
that report multiple subtypes of HPV have been identified to 
be inconsistent while the tests for high-risk types of 16 and 18 
have shown reproducible and reliable results, which led to the 
inclusion of HPV test into the guidelines. This reflects the view 
that the changes in management policy and result reporting 
of HPV tests are warranted. 

In April 2014, an HPV DNA test was approved as a primary 
screening method by Food and Drug Administration; how-
ever, it was not clear if the HPV test reduces the incidence of 
cervical cancer compared to cervical cytology and if the harms 
from false-positivity increase. Further investigation is needed 
regarding the effect of exclusive HPV test and to determine if 
the harms from false-positivity increase. The reassessment of 
benefits and harms of exclusive HPV DNA screening is war-
ranted.

In addition, the commencing and terminating age are different 
from other guidelines because the incidence and mortality of 
cervical cancer increase in old age in Korea contrary to other 
countries and the expected life span is longer. We believe set-
ting the terminating age of screening to 74 will help to decrease 
the incidence of cervical cancer. The interval of screening is 
recommended as every 3 years with consideration of epide-
miologic data, modeling study, and cost-effectiveness analysis. 
However, consideration is required regarding the analysis of 
cost-effectiveness implemented in this guideline because the 
prices of Pap smear and colposcopy are arranged quite low in 
Korea despite constant quality control and high accuracy. 

The government henceforth is expected to establish policies 
of HPV DNA test such as quality assessment and to undertake 
related studies. Continuous revision of cervical cancer screen-
ing guidelines is warranted.
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CONCLUSIONS

This guideline recommends asymptomatic women aged 
over 20 to begin cervical cancer screening with Pap smear or 
liquid-based cytology every 3 years until the age of 74 when 
three-consecutive cytology show negative results within last 
ten years.

The combined test of cervical cytology with HPV DNA test is 
alternatively recommended after taking into account clinical 
decision and individual risk or preference. This guideline can 
be applied according to clinicians’ decision and the age to 
terminate cervical cancer screening for women with history of 
CIN2 or more should be clinically determined.
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