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Table 1. Classification of HPV

Group Prototypes Site Acute disease Chronic disease
Cutaneous HPV 1, HPV 2 Skin Warts None
Cutaneous-high risk  HPV 5, HPV 8 Skin Flat lesions or warts SCC
Mucosal-low risk HPV 6, HPV 11 Anogenital mucosa Wart None
Mucosal-high risk HPV 16, HPV 18, HPV 31, Anogenital mucosa, Flat lesions SCC

HPV 33, HPV 45 oral mucosa

HPV; human papillomavirus, SCC; squamous cell carcinima
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Table 2. Molecular targets of HPV
E6 E7
Target Effect Target Effect
. . Rb Disruption of cell cycle regulation

53 Antiapoptosis . i .

E’axilln Aotinpcgtoskeleton disruption p107 Disruption of cell cycle regulation

Bak Antiapoptosis p130 Disruption of cell cycle regulation

IRF-3 Decreased interferon- 8 transcription E2F/cyc|in A complex D@srupt?on of cell cycle regulat@on

Unkwown Increased telomerase activity Cydin E D!srupt!on of cell cycle regulat!on

PDZ proteins Increased celluar proliferation p2t Dlzrilrjnpi::iosr;ei S;HOSC%CS'E LeglfllaNt;S_n;l

p300/CBP Inhibition of transcription y 1IN

E6-BP Unknown Unknown Abnormgl centrosome duplication

p27 Abrogation of TGF-45 growth arrest
p48 and IRF-1 Abrogation of interferon-« signaling

Rb; retinoblastoma, TNF; tumor necrosis factor, IRF; interferon regulatory factor, CBP; CREB binding protein, E6-BP; E6 binding
protein.
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Table 3. Comparison of detection methods for HPV

PCR7|W> A} f-3iake] Aol gl §)2]of| wpe} 7k
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PCR HC-I DNA Chip
Detectable type General type 22-35 types
DNA amplification  + 12 type HR + )
Detection method  Gel electrophoresis Chemiluminescent Streptawdm—R—PhyCo erythrin =
scanning
Advantage -Simple method ~ . -Typing
—-Low cost f(l?liu?wmg;tii?ivit & reproducioilty —-Mixed infection detection
g y P -High sensitivity & specificity
Disadvantage -Low efficacy -Not quantifiable

-Low sensitivity

-Not quantifiable
—Interpretation error d/t low
resolution

-No typing
-Unable to detect mixed infection
-Unable to detect low risk type

-Needs expert
-Needs expensive instrument
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Fig. 1. System of HPV DNA chip and representative scans of positive finding for various types of HPV. Four spots
in the middle line are B3-globin genes as internal controls. Mixed type infections as well as various types of HPV

infection can be easily identified by HPV DNA chip.

Table 4. Primers and probes for real-time PCR

Name Seqguence Tm (°C)
Probe 16E2 5—(Hex)-CACCCCGCCGCGACCCATA-(BHQ2)-3 70
Primer 16E2F 5-AACGAAGTATCCTCTCCTGAAATTATTAG-3 59
Primer 16E2R 5-CCAAGGCGACGGCTTTG-3 60
Probe 16E6 5-(6-FAM)-CAGGAGCGACCCAGAAAGTTACCACAGTT-(BHQ1)-3 69
Primer 16E6F 5-GAGAACTGCAATGTTTCAGGACC-3 59
Primer 16E6R 5-TGTATAGTTGTTTGCAGCTCTGTGC-3 60
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Fig. 2. (A) Cervical cancer incidence trends in Korea,
1993-2002.°° (B) Age-specific incidence rate for
cervical cancer. (C) Relative survival of patients with
cervical cancer in Korea according to FIGO stage.
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American College of Obstericians and Gynecologists
6. lRFE oA ZYge| of gt (ACOG), American Cancer Society (ACS) L]l US
ZE0] AR-S QG vlolg| A 7k U QlRRE Preventive Services Task Force (USPSTF)ell 4 #|&-&
nlol 2 e Aghe] S-S EYU 7 9= AR oI ekl dub o s QA 7Rl 34 °]"H°ﬂ =
A Qe B2 AIAE S ok FEolopR2 ol 221413 A AR A e s A
7 vlelel s S ol 5 ol 71 EAlg 3}ar glthTable 5). L&} Q-5 nlole] 9] k1<)

fole, e} Qg wlolela L A doE  AIskE AN A2 o o] il
AP A Sl B obiE Aok AL 9 ek aleh ACOGS ACSAIA 04 €14 ol
J4TE Hlolel 0] 711 clelin] 44aA Fe 58 oo AR AEAA] HEAOZ HO

Table 5. Cervical cancer screening guidelines

U.S. Preventive Services American College
Guidelines American Cancer Society* e + of Obstetricians

Task Force and Gynecologists "

When to start Approximately 3 years after Within 3 years of onset of Approximately 3 years after
onset of vaginal intercourse, sexual activity or age 21 years, onset of sexual intercourse,
but no later than age 21 years  whichever comes first but no later than age 21 years

Intervals

Conventional Pap test Annually; every 2-3 years for At least every 3 years Annually; every 2-3 years for
women aged =30 years with women aged =30 years with
three negative cytology tests' three negative cytology tests

If liquid-based Every 2 years; every 2-3 years Insufficient evidence Annually; every 2-3 years for

cytology used for women aged =30 years with women aged =30 years with
three negative cytology tests' three negative cytology tests

If human papillomavirus  Every 3 years if HPV negative,  Insufficient evidence Every 3 years if HPV negative,

(HPV) testing used as  cytology negative cytology negative

an adjunct to cytology

*Source: Saslow D, Runowicz CD, Solomon D, et al. American Cancer Society guideline for the early detection of cervical
neoplasia and cancer. CA Cancer J Clin 2002;52:342-62.

TSource: U.S. Preventive Services Task Force. Screening for cervical cancer: recommendations and rationale. Available at
http://www.ahrg.gov.

Source: ACOG Practice Bulletin. Clinical management guidelines for obstetrician—-gynecologists: cervical cytology screening.
Obstet Gynecol 2003;102:417-27.

I Certain exemptions apply (e.g., women who are immunocompromised, infected with human immunodeficiency virus, or have
history of prenatal exposure to diethylstilloesterol in utero). See guidelines for details.
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Table 6. Summary of quadrivalent HPV vaccine efficacy studies in the per protocol populations*

Quadrivalent HPV vacciine Placebo
Protocol Efficacy (95% Cl)
No. Cases No. Cases

HPV 16— or 18- related CIN 2/3 or AIS

Protocol 005 755 0 750 12 100.0 (65.1-100.0)
Protocol 007 231 0 230 1 100.0 (=3734.9-100.0)
Protocol 013 2,200 0 2,222 19 100.0 (78.5-100.0)
Protocol 015 5,301 0 5,258 21 100.0 (80.9-100.0)
Combined 8,487 0 8,460 53 100.0 (92.9-100.0)
HPV 6-, 11-, 16—, 18- related CIN (CIN 1, CIN 2/3) or AlS
Protocol 007 235 0 233 3 OOO (-137.8-100.0)
Protocol 013 2,240 0 2258 37 0 (89.5-100.0)
Protocol 015 5,383 4 5,370 43 907 (74.4-97.6)
Combined 7,858 4 7,861 83 95.2 (87.2-98.7)
HPV 6-, 11—, 16—, 18- related genital warts
Protocol 007 235 0 233 3 1 (-139.5-100.0)
Protocol 013 2,261 0 2,279 29 00 (86.4-100.0)
Protocol 015 5,401 1 5,387 59 3 (90.2-100.0)
Combined 7,897 1 7,899 91 9 (93.7-100.0)

Source: Adapted from Food and Drug Administration. Product approval information—licensing action, package insert: GARDASIL
(quadrivalent human papillomavirus types 6, 11, 16, and 18), Merck & Co. Whitehouse Station, NJ: Food and Drug Administration;
2006. Available at http://www.fda.gov/cber/label/HPVmer060806LB.pdf.

*Populations consisted of persons who received all three vaccinations within 1 year of enrollment, did not have major deviations
from the study protocol, and were naive (polymerase chain reaction-negative and seronegative) to the relevant HPV type(s) (types
6, 11, 16, and 18) before dose 1 and through 1 month post dose 3 (month 7). Median follow-up time for protocols 007, 013,
and 015 was 1.9 years; median follow-up time for protocol 005 was 3.9 years.

Table 7. Efficacy of quadrivalent HPV vaccine against HPV 16- or 18-related condyloma, VIN 1 or ValN 1* and VIN
2/3 or ValN 2/3 in the per protocol populations (protocols 007, 013, and 015)

Quadrivalent HPV vacciine Placebo
Endpoint Efficacy (95% Cl)
No. Cases No. Cases
Condyloma, VIN 1 or VaIN 1 7,769 0 7,741 24 100.0 (83.4-100.0)
VIN 2/3 or VaIN 2/3 7,769 0 7,741 10 100.0 (55.5-100.0)

Source: Food and Drug Administration. Vaccine and Related Biological Products Advisory Committee, May 18, 2006: FDA
GARDASIL briefing information. Rockville, MD: US Department of Health and Human Services. Food and Drug Administration:
2006. Available at http://www.fda.gov/ohrms/dockets/ac/06/slides/2006-4222s-index.htm.

*VIN; vulvar intraepithelial neoplasia, ValN; vaginal intraepithelial neoplasia.
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Table 8. Efficacy of quadrivalent HPV vaccine against HPV 16- or 18-related CIN 2/3 or AIS* caused by the HPV
type with which the participant was or had been infected at the time of vaccination (protocols 005, 007, 013, and

015)
Quadrivalent HPV vacciine Placebo
Baseline Efficiacy (95% Cl)
No. Cases No. Cases
HPV DNA negative, HPV seropositive 853 0 910 4 100.0 (-63.6-100.0)
HPV DNA positive, HPV seronegative 661 42 626 57 31.2 (-4.5-54.9)
HPV DNA positive, HPV seropositive 473 79 499 69 -25.8 (-764-10.1)

Source: Food and Drug Administration. Vaccine and Related Biological Products Advisory Committee, May 18, 2006: FDA
GARDASIL briefing information. Rockville, MD: US Department of Health and Human Services. Food and Drug Administration:
2006. Available at http://www.fda.gov/ohrms/dockets/ac/06/slides/2006-4222s-index.htm.
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Table 9. Injection-site adverse events among female participants aged 9-23 years in the detailed safety data, days

1-5 after any vaccination with quadrivalent HPV vaccine

Quadrivalent vaccine

Adverse event o
(% occurrence)

Aluminum
containing placebo
(% occurrence)

Saline placebo
(% occurrence)

Pain 83.9
Mild/Moderate 81.1
Severe 2.8

Swelling 254
Mild/Moderate 23.3
Severe 20

Erythema 24.7
Mild/Moderate 23.7
Severe 09

754 486
741 480
1.3 0.6
15.8 7.3
15.2 7.3
0.6 0
184 12.1
18.0 12.1
0.4 0

Source: Food and Drug Administration. Product approval information-licensing action, package insert: GARDASIL (quadrivalent

human papillomavirus types 6, 1
at http://www.fda.gov/cber/label/HPVmer060806LB.pdf.

1, 16, and 18), Merck & Co. Whitehouse Station, NJ: Food and Drug Administration; 2006. Available

Intensity of swelling and erythema was measured by size (inches): mild: 0 to <1; moderate: >1 to <2; and severe: >2.
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Table 10. Systemic clinical adverse events among
female participants aged 9-23 years in the population
with detailed safety data, days 1-15 after vaccination
with quadrivalent

HPV vaccine
Adverse event Quadrivalent Placebo
(1-15 days after HPV vaccine (N=3790)
vaccination) (N=5,088) ’
Pyrexia 13.0% 11.2%
Nausea 6.7% 6.6%
Nasopharyngitis 6.4% 6.4%
Dizziness 4.0% 3.7%
Diarrhea 3.6% 3.5%
Vomiting 2.4% 1.9%
Myalgia 2.0% 2.0%
Cough 2.0% 1.5%
Toothache 1.5% 1.4%
Upper respiratory 1.5% 1.5%
tract infection
Malaise 1.4% 1.2%
Arthralgia 1.2% 0.9%
Insomnia 1.2% 0.9%
Nasal congestion 1.1% 0.9%

Source: Food and Drug Administration. Product appro-
valinformation-licensing action, package insert: GARDASIL
(quadrivalent human papillomavirus types 6,11,16 and 18),
Merck & Co. Whitehouse Station, NJ: Food and Drug Admi—
nistration: 2006. Available at http://www.fda.gov/cber/label/
HPVmer060806LB.pdf.
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Recommendation guideline of Korean Society of Gymnecologic Oncology and
Colposcopy for quadrivalent human papillomavirus vaccine

Byoung-Gie Kim', Nak Woo Lee®, Seung Cheol Kim®, Young Tae Kim*, Yong Man Kim®, Chan Joo Kim®,
Sang Yoon Park’, Yong Sang Song®, Jae Kwan Lee?, Won Chul Lee®, Nam Hoon Cho'®, Chi Hum Cho'’,
Soo Young Hur®, Jong Sup Park®, Kyu Wan Lee?; Korean Society of Gynecologic Oncology and Colposcopy
Cervical Cancer Prevention Committee Task Force Team
Department of Obstetrics and Gynecology, Sungkyunkwan University School of Medicine', Department of Obstetrics and Gynecology,
Korea University School of Medicine®, Department of Obstetrics and Gynecology, Ehwa Women’s University School of Medicing®,
Devartment of Obstetrics and Gynecology, Yonsei University College of Medicine®, Department of Obstetrics and Gynecology, Ulsan
University School of Medicing®, Department of Obstetrics and Gynecology, Catholic University School of Medicine®, Cervical Cancer
Center, National Cancer Center’, Department of Obstetrics and Gynecology, Seoul National University School of Med/'cmeg, Department
of Preventive Medicine, Catholic University School of Medicine’, Department of Pathology, Yonsei University College of Medicine",
Department of Obstetrics and Gynecology, Keimyung University School of Medicine"'

Genital HPV infection is the most common sexually transmitted infection, but the majority of infections are self-limited. However,
persistent infection with high-risk types can cause cervical cancer in women, which is the most common female genital cancer
in Korea. In addition, HPV infection is the cause of genital warts and is associated with other anogenital cancers. The HPV vaccine
is composed of the HPV L1 protein, the major capsid protein of HPV. Expression of the L1 protein in yeast using recombinant
DNA technology produces noninfectious virus-like particles (VLP) that resemble HPV virions. The quadrivalent HPV vaccine is
a mixture of four HPV type—specific VLPs prepared from the L1 proteins of HPV 6, 11, 16, and 18 combined with an aluminum
adjuvant. Clinical trials indicate that the vaccine has high efficacy in preventing persistent HPV infection, cervical cancer precursor
lesions, vaginal and vulvar cancer precursor lesions, and genital warts caused by HPV types 6, 11, 16, or 18 among females
who have not already been infected with the respective HPV type. The recommended age for primary vaccination of Korean females
is 1517 years, considering sexual debut and duration of protection of the vaccine. Vaccine can be administered as young as
age 9 years. Catch-up vaccination is recommended for females aged 18-26 years who have not been previously vaccinated.
Vaccination is not a substitute for routine cervical cancer screening, and vaccinated females should have cervical cancer screening
as recommended.

Key Words : HPV, cervical cancer, genital wart, HPV vaccine
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