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Objective: To evaluate the treatment effect of genital warts, we investigated the quad-
rivalent HPV vaccine injection compared with surgical excision.

Materials and Methods: This prospective study included 26 patients (M:F = 24:2) who
received HPV vaccine or surgical excision. After explanation of surgical excision or
HPV vaccine, 16 patients underwent surgical excision and the others received HPV
vaccine injections. Based on gross findings of genital warts, treatment outcomes were
classified as complete response (no wart), partial response, and failed treatment.
Results: Among enrolled patients, 42% (11 / 26) patients had recurrent genital warts.
In vaccination group, complete response rates of genital wart were 60% following 3
times HPV vaccine. Partial response patients wanted to excise the genital lesions before
the 3 times injection, because they worried about sexual transmission of disease to
their sexual partners. One patient underwent surgical excision after 3 times injection.
Excision sites included suprapubic lesions, but other sites including mid-urethra and
glans showed complete response after injection. At a mean follow-up period of 8.42 +
3.27 months, 10 patients (100%) who received HPV vaccine did not show recurrence.
Conclusion: The response rates after HPV vaccine injection were 90% (complete and
partial). Our results suggested that HPV vaccines could be effective in management of
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genital warts.

INTRODUCTION

Human papillomavirus (HPV) is the source
of the most common sexual transmitted disease,
which could infect the mucosa and skin of the
anogenital regions. Infection with HPV causes a
large proportion of uterine cervix, vaginal, vul-
var, anal, and penile cancers, as well as genital
warts. Completion of the HPV vaccine series is
important to protect adolescents against the most
common HPV types associated with cervical and
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penile cancers as well as genital warts before they
are exposed to the virus (1). High risk HPV types,
such as types 16 and 18, have been known to be
the most common and carcinogenic, and these 2
HPV types were responsible for about 70% of the
cases of cervical cancer (2).

Therefore, the Advisory Committee on Im-
munization Practices recommends HPV vaccina-
tion for girls and boys aged 11 or 12 years. Routi-
ne recommendation is quadrivalent HPV vaccine
for girls and boys, or bivalent vaccine for girls at
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the age of 11 or 12 years (3). Quadrivalent HPV
vaccine contains four HPV type-specific VLPs
prepared from the L1 proteins of HPV 6, 11, 16,
and 18. Bivalent HPV vaccine contains two HPV
type-specific VLPs prepared from the L1 proteins
of HPV 16 and 18. Both the vaccines are indivi-
dually administered in a 3-dose schedule. Curren-
tly, World Health Organization recommends that
adolescent girls and boys should receive 2 doses
of HPV vaccine at 0 and 6 months, rather than
3 doses as reported previously, for the protection
from HPV-related cancers (4). Because 2-dose
schedule increases the flexibility in the interval
between doses, which may facilitate vaccine up-
take, HPV vaccines are recommended for girls and
boys younger than 15 years of age.

Low risk HPV types, such as type 6 and 11
are the most frequent cause of genital warts (5). They
are transmitted through direct skin-to-skin contact,
usually during oral, genital, or anal sex with an
infected partner. The treatment options for genital
warts are the use of podophyllotoxin, imiquimod, or
trichloracetic acid, and surgical excision (6, 7). Tre-
atment options depend on the diagnosis, size, and
location of the lesions, but local treatment could not
eradicate HPV cells completely. Additionally, reduc-
tion in infectivity of HPV-related lesions by these
therapeutic options is still unknown (6). With re-
gard to the recurrence of genital warts, there is an
inadequacy of controlled trials on the recurrence of
warts in adults (7, 8). HPV vaccines have been kno-
wn to exert protective effect on cervical cancer and
genital warts, but the treatment effect is unknown.
Therapeutic vaccine for HPV aims to generate cell-
-mediated immunity (6). Recently, some case reports
showed the therapeutic effect of HPV vaccine at pe-
ri-anal and finger lesions (9, 10). We investigated the
use of quadrivalent HPV vaccine injection for the
effective treatment of genital warts.

MATERIALS AND METHODS

From January 2015 to December 2016, a
prospective trial was conducted on 24 male pa-
tients and 2 female patients who received HPV
vaccine or underwent surgical excision. Patients
were evaluated for medical history, and physical
examination was conducted by routine laboratory
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studies before vaccination. If urethral involvement
was suspected, cystourethroscopy was performed.

Recurrence of HPV was also inspected by
noting the history and included 14 patients who
were treatment naive, while the remaining pa-
tients had received repeated freezing, laser thera-
py, electrocautery, and / or other treatments.

Numerous HPV lesions within clear bounda-
ry masses with mostly wide pedicle and moist smoo-
th surface were observed. Occasional fused lesions
were also present in some patients and the majori-
ty of lesions were gray-brown in color, while a few
were dark red. The HPV lesions were counted care-
fully. All patients were confirmed to have condylo-
ma acuminatum by pathological review.

The potent therapeutic effect and an addi-
tional preventive effect of the HPV vaccination
treatment was discussed with the patients. Then,
the patients decided if they should be vaccinated
initially and undergo definite treatment later if
there was no response after vaccination. In cases
of the patients who underwent definite surgery
first, we reviewed the reason by a survey.

The HPV vaccine injection group received
3 doses (Gardasil®, Merck, Kenilworth, New Jer-
sey) within 6 months. After first injection , the
second injection was done around 2 months later
and the third injection was administered around 6
months after first injection.

Surgical excision of the condyloma was per-
formed using a surgical blade. At first, masses were
excised as much as possible by blade then electro-
cauterization was done optionally in bleeding focus.

Treatment outcomes were assessed based
on the gross findings of the condyloma lesion. Af-
ter vaccine injection or surgical excision, no gross
condyloma lesion was classified as complete res-
ponse. The cases in which more than half of the
lesions disappeared by treatment, were defined as
partial response. In addition, if more than half of
the lesions remained or aggravated at the follow-
-up visit after third injections in 6 months, the
patients were classified as failed treatment.

RESULTS

We conducted a prospective trial using 26
cases of HPV genital infection. Table-1 reveals the
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Table 1 - Treatment outcome in 26 HPV genital infection cases. Sixteen patients underwent surgical excision and 10 were

administered vaccine.

Surgical excision (n=16) HPV vaccine injection (n=10) P - value
Base line characteristics
Sex
M/F 15/1 9N 0.064*
Age (year) 35.8+11.2 26.16.0 0.01671
Condyloma recurrent history 0.076%
None 11 (68.75%) 4 (40%)
More than once 5(31.25%) 6 (60%)
Condyloma counts 0.242%
1 3 (18.75%) 1(10%)
2-4 3 (18.75%) 5(50%)
=5 10 (62.50%) 4 (40%)
Treatment response
Complete response after injection Not assesed 6 (60%)
Partial response after injection Not assesed 1
No response 3

*: Mann-Whitney test

t: Fisher exact test

treatment outcomes in our cohort. Among the 26
patients, 16 underwent surgical excision and 10
were administered vaccine. The mean age of pa-
tients undergoing each of the treatment was 35.8
+ 11.2 years and 26.1 + 6.0 years, respectively.

About 42% of the patients had a history of
genital warts that recurred more than once. Ab-
solute results of recurrent infection were 60% in
vaccine injection patients and 31.25% in surgical
excision patients. In case of the HPV lesion, only
one condyloma was counted in 18.75% / 300,
two to four in 18.75% | 30%, more than five in
62.50% [ 40% in surgical excision and vaccine
injection patients, respectively.

Complete response rates of genital wart
were observed to be 60% following 3 HPV vac-
cine injections at a mean follow-up period of
8.42 + 3.27 months. In a case of complete res-
ponse by vaccination, a 36-year-old female pa-
tient had multiple HPV lesions on the external
genitalia and around the urethral meatus as
shown in Figure-1a, and the HPV lesions disa-
ppeared completely as shown in Figure-1b. Af-
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ter three vaccinations, partial response patients
wanted to excise the genital lesions before the
3 injections, because they were worried about
sexual transmission of the disease to their se-
xual partners. Three patients with no response
underwent surgical excision after 3 HPV vacci-
ne injections.

Among 16 patients who underwent sur-
gical excision, 8 (43.75%) had expensiveness
as the major concern, followed by 3 who were
worried about treatment failure (18.75%), 2
worried about sexual transmission (12.5%), 2
worried about side effects (12.5%), and one pa-
tient did not answer the question.

DISCUSSION

HPV is a DNA virus from the papilloma-
virus group with more than 170 family types (11).
HPV resides in the basal cells of the stratified
squamous epithelium and squamocolumnar junc-
tion of the cervix. Therefore, systemic immunolo-
gical reaction may be prohibited.
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Figure 1 - (a) Multiple HPV lesions on the external genitalia of a 36-year-old female patient; and (b) the HPV lesions

disappeared completely after vaccination.

Most of HPV infections are temporary and
asymptomatic and raise no medical problems.
Seventy percent of new HPV infections are self-
-limited within 1 year, and almost 90% are cleared
within 2 years.

The duration of new infections is 8 mon-
ths in average (12). The risk for persistence and
development to precancerous lesions is designated
by HPV type, with HPV 16 being more aggressive
than other high-risk HPV subtypes. Issues related
to cancer progression in epidemiologic data were
smoking, increased age, history of sexually trans-
mitted infections, immunologic suppression, and
other host factors. The time between primary HPV
infection and progress of cancer usually take de-
cades (13).

Irrespective of the localization, HPV inva-
des until the glandular epithelium of the cervix
resulting in glandular cancers, such as carcinoma
in situ or invasive adenocarcinoma (14). The HPV
vaccine is intended to prevent people from getting
infected with the virus, but in some cases, it may
actually work as a treatment, clearing warts in pe-
ople who are already infected. In the United Sta-
tes, about 47 million new HPV outbreaks occurred
every year and caused considerable personal mor-
bidity and social burden (15). Until now, owing
to improvement in topical therapeutic approaches,

surgery can be circumvented in several cases (16).
Nonetheless, surgical intervention is the represen-
tative treatment in most of the cases, especially, in
high risk condyloma or if regional therapy does
not seem viable owing to the unfavorable size or
location of the affected site.

The natural history of naturally acquired
immunity related to HPV is poorly understood.
HPV vaccine has been valid for routine vaccina-
tion of juvenile girls since 2006. It is true that
HPV vaccination has been mainly focused on
young female patients. Irrespectively, HPV vac-
cine has been proven to also be useful in male
patients for the prevention of HPV recurrence and
its associated malignancies. Recently, HPV vacci-
ne has been permitted to be used for male patients
in several countries as well (17, 18). The Brazilian
Ministry of Health does not recommend that as a
public health guideline, but the Brazilian Agency
of Sanitary Surveillance (ANVISA) indicates that
vaccination in women aged 11 to 26 years (19).

Consequently, HPV vaccine has been sho-
wn to be potent in preventing genital warts and
related cancers in both genders. Vaccine is a me-
dical agent that generates antibody and provokes
a subclinical immunological effect in the human
body by enhancing immunity to the specific infec-
tion. HPV creates warts in various proportions of
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the cervix, vagina, and vulva in female patients;
the penile and scrotum areas in male patients; as
well as the anal area in both genders. Therefore,
completion of the HPV vaccination series is essen-
tial to protect patients against the most common
HPV types associated with genital warts previous
to the exposure of HPV.

Recently, the idea of vaccination was
extended to the concept of its therapeutic usage.
Sustained expression of the HPV oncoproteins,
E6 and E7 are crucial factors in the develop-
ment of intraepithelial neoplasia and cancers,
and thus, creating main targets for therapeutic
vaccines (20).

In the cervical HPV infection, comple-
te response of cutaneous warts was noted after
3 injections of the vaccine (21). Another patient
with exophytic wart masses on the perianal area
had dramatic regression after a single course of
HPV vaccination (9). However, most clinical trials
of vaccines against HPV-related diseases have fo-
cused on pre-cancers and cancers of the cervico-
-vaginal area.

Even though HPV vaccine was intended to
produce neutralizing antibodies to avoid reinfec-
tion, its abilities to induce cell-mediated immuno-
logical responses were confirmed in previous stu-
dies (22, 23). Additionally, adoptive T cell transfer
therapy has been recently evaluated in patients
with metastatic cervical cancer, and the propor-
tion of clinical response with HPV-specific T cells
was 33%; the case reports providing significant
evidence that HPV-related disease can be suscep-
tible to T cell-mediated mechanisms are limited
(24). Therefore, the rapid therapeutic reaction of
HPV vaccination had relevance in the activation
of the immunological system, including T cells
and macrophages.

Some previous clinical trials assessing the
outcomes of therapeutic HPV vaccinations showed
unsatisfactory results, and studies on therapeutic
vaccines against HPV are mainly being published
as case reports as discussed above (25). On the
contrary, experimental trials with positive effect
were also conducted. Fifty-four female patients
with high grade cervical intraepithelial neoplasia
(CIN) were administered MVA E2 (vaccinia virus
Ankara containing the bovine papilloma virus E2

protein) therapeutic vaccine. Total elimination of
high-grade lesions was observed in 20 out of 34
patients with MVA E2 vaccine. Eleven patients
showed reduction in size by more than half and in
three other patients, the warts were decreased to
CIN 1 or 2 (26).

Recent experimental study on the combi-
ned use of the imiquimod 5% cream and quadri-
valent recombinant HPV vaccination to achieve
long-term clinical remission of chronic HPV in-
fection manifested by anogenital warts was pu-
blished. This study enrolled 36 young patients (22
men) that were vaccinated by quadrivalent recom-
binant and co-administered with imiquimod 5%
cream three times in a week up to four months.
Complete remission of genital warts was obser-
ved in 94.4% patients within 1 year and 2 patients
with anogenital warts were treated with Solco-
derm® cream which completed the removal of ge-
nital warts. There were no recurrences throughout
follow-up period (27).

Another report showed noninferiority of
the immune reaction in males (age 10-15 years)
compared with same aged female group, and in
males (age 9-15 years) compared with same fema-
les group it was demonstrated that both geometric
mean titer and seroconversion rates for all four
HPV vaccine types met non-inferiority criteria in
the per-protocol population. So we may expect
the similar treatment effect irrespective of gender
(28).

Our case series is the first to reveal the the-
rapeutic effect of HPV vaccination. The response
rates of 90% (complete and partial) after vaccine
injection were promising. Besides, our idea of the-
rapeutic vaccination on the genital warts is based
on some valuable merits. Firstly, genital warts are
not a fatal disease, so we can choose a treatment
from multiple options considering various factors,
and definite surgical treatment could be deferred
after systemic vaccinations. Additionally, thera-
peutic vaccination is relatively non-invasive, be-
cause surgical management may induce pain and
scar formation. Furthermore, we should be cau-
tious about viral seeding during ablation procedu-
re. If HPV infects the cervix, approximately 90%
of the infections are cleared without any manage-
ment within 2-3 years even though variation de-
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pends on their type and risk of HPV. Cellular im-
munity plays an important role in this natural loss
of HPV infection (29, 30). This means that immu-
nological aspect is crucial for therapeutic clearan-
ce of HPV infections, with vaccination occupying
important part in preventive advantages. Lastly,
HPV does not invade the epithelium and systemic
defensive reaction by antibody cannot be induced.
Thus, major preventive advantage by therapeutic
vaccination is definitive compared with that by
curative local management (12). Though our suc-
cessful data on complete response on vaccination
treatment could be merely reflection on the ten-
dency toward faster resolution of HPV infections,
no one can conclude that therapeutic vaccinations
are valuable medical therapy or just secondary as-
sistant management with minimal merits.

HPV vaccines as a treatment option have
to overcome several hurdles. Therapeutic vaccina-
tion has not been officially evaluated in a rando-
mized prospective trial and accordingly it has not
received a formal approval in any country. There-
fore, there remains a critical necessity for clinical
trials to evaluate the efficacy of HPV vaccination
as a treatment. We need to understand the differen-
ce in clinical response of patients after vaccination
for treatment of HPV infection. Various concerns of
patients who underwent curative resection, such as
expensive cost, treatment failure, sexual transmis-
sion, should be overcome by cost analysis or educa-
tion about the barriers during the treatment period.

Some patients who were administered with
HPV vaccine for the management of genital warts,
were worried about sexual transmission to their
partners. They underwent surgical excision during
the vaccine administration period and the infection
did not recur during the follow-up. So, to maximize
the efficiency of the vaccine, the possible candida-
tes should be vaccinated irrespective of the gender
and condition of the patients.

This research has several limitations, such
as small number of patient group and no prospec-
tive randomized control group. Additionally, we do
not have HPV typing result and biomarkers for im-
munological responses or risk level. We explained
potent therapeutic effect of vaccine that was not

fully proven for genital warts. So this may intro-
duce a very strong bias and misinformation in the
consent process. Patients were mixed with the first
episode and recurrent episode, so the immunology
issues may be different in both cases. Furthermore,
we do not know the optimal dose or regimen enou-
gh to protect and we should not know the age-re-
lated treatment option even many countries are not
limiting the age for people to get the prophylactic
vaccine.

Even though our study has some draw-
backs, our data on therapeutic vaccination sho-
ws its potential benefit as an excellent treatment
candidate to motivate clinical regression in geni-
tal warts.

Genital warts remain a serious issue worl-
dwide because early diagnosis is difficult and pro-
per primary management is sometimes missing. In
the absence of vaccine coverage, the presence of
high number of HPV infections, and the incidence
of HPV-related tumors will remain a global public
concern worldwide, including Korea. In conclusion,
classical concept of vaccination is to generate be-
neficial immunological effect in the body to pre-
vent recurrences. In our opinion, therapeutic HPV
vaccination can eliminate genital warts, leaving
people with better protection against future recur-
rences caused by HPV relapse.

CONCLUSIONS

The response rates of our research after
therapeutic HPV vaccination indicated effective-
ness as an initial management approach of genital
warts with potent preventive advantages over re-
current infection.

ACKNOWLEDGEMENT

Our study was not sponsored by any study
on 4v HPV vaccination.

CONFLICT OF INTEREST

None declared.

366



IBJU | HPV PROPHYLACTIC VACCINE AS AN THERAPEUTIC OPTION FOR WARTS

REFERENCES

10.

11.

12.

13.

Rand CM, Vincelli P, Goldstein NP, Blumkin A, Szilagyi
PG. Effects of Phone and Text Message Reminders on
Completion of the Human Papillomavirus Vaccine Series. J
Adolesc Health. 2017;60:113-9.

Walboomers JM, Jacobs MV, Manos MM, Bosch FX,
Kummer JA, Shah KV, et al. Human papillomavirus is a
necessary cause of invasive cervical cancer worldwide. J
Pathol. 1999;189:12-9.

Markowitz LE, Dunne EF, SaraiyaM, ChessonHW, Curtis CR, Gee
J, et al. Human papillomavirus vaccination: recommendations
of the Advisory Committee on Immunization Practices (ACIP).
MMWR Recomm Rep. 2014;63(RR-05):1-30. Erratum in:
MMWR Recomm Rep. 2014;63:1182.

Human papillomavirus vaccines: WHO position paper,
October 2014-Recommendations. Vaccine. 2015;33:4383-4.
Steben M, Garland SM. Genital warts. Best Pract Res Clin
Obstet Gynaecol. 2014;28:1063-73.

Yang A, Farmer E, Wu TC, Hung CF. Perspectives for
therapeutic HPV vaccine development. J Biomed Sci.
2016;23:75.

Vender R, Bourcier M, Bhatia N, Lynde C. Therapeutic options
for external genital warts. J Cutan Med Surg. 2013;17(Suppl
2):561-7.

Ockenfels HM. Therapeutic management of cutaneous and
genital warts. J Dtsch Dermatol Ges. 2016;14:892-9.

Lee HJ, Kim JK, Kim DH, Yoon MS. Condyloma accuminatum
treated with recombinant quadrivalent human papillomavirus
vaccine (types 6, 11, 16, 18). J Am Acad Dermatol.
2011;64:¢130-2.

Venugopal SS, Murrell DF. Recalcitrant cutaneous warts
treated with recombinant quadrivalent human papillomavirus
vaccine (types 6,11,16,and 18) ina developmentally delayed,
31-year-old white man. Arch Dermatol. 2010;146:475-7.
Bzhalava D, Guan P, Franceschi S, Dillner J, Clifford
G. A systematic review of the prevalence of mucosal
and cutaneous human papillomavirus types. Virology.
2013;445:224-31.

Walboomers JM, Jacobs MV, Manos MM, Bosch FX,
Kummer JA, Shah KV, et al. Human papillomavirus is a
necessary cause of invasive cervical cancer worldwide. J
Pathol. 1999;189:12-9.

Jain N, Euler GL, Shefer A, Lu P, Yankey D, Markowitz
L. Human papillomavirus (HPV) awareness and
vaccination initiation among women in the United States,
National Immunization Survey-Adult 2007. Prev Med.
2009;48:426-31.

367

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Martinez GG, Troconis JN. [Natural history of the infection
for human papillomavirus: an actualization]. Invest Clin.
2014;55:82-91.

Villa LL, Costa RL, Petta CA, Andrade RP, Ault KA, Giuliano
AR, et al. Prophylactic quadrivalent human papillomavirus
(types 6, 11, 16, and 18) L1 virus-like particle vaccine
in young women: a randomised double-blind placebo-
controlled multicentre phase Il efficacy trial. Lancet Oncol.
2005;6:271-8.

Safi F Bekdache O, Al-Salam S, Alashari M, Mazen T,
El-Salhat H. Management of peri-anal giant condyloma
acuminatum--a case report and literature review. Asian J
Surg. 2013;36:43-52.

Giuliano AR, Palefsky JM, Goldstone S, Moreira ED Jr, Penny
ME, Aranda C, et al. Efficacy of quadrivalent HPV vaccine
against HPV Infection and disease in males. N Engl J Med.
2011;364:401-11. Erratum in: N Engl J Med. 2011;364:1481.
Centers for Disease Control and Prevention (CDC).
Recommendations on the use of quadrivalent human
papillomavirus vaccine in males--Advisory Committee on
Immunization Practices (ACIP), 2011. MMWR Morb Mortal
Wkly Rep. 2011;60:1705-8.

Brenol CV, da Mota LM, Cruz BA, Pileggi GS, Pereira IA,
Rezende LS, et al. 2012 Brazilian Society of Rheumatology
Consensus on vaccination of patients with rheumatoid
arthritis. Rev Bras Reumatol. 2013;53:4-23.

Stanley MA. Epithelial cell responses to infection with human
papillomavirus. Clin Microbiol Rev. 2012;25:215-22.
Venugopal SS, Murrell DF.  Recalcitrant cutaneous
warts treated with recombinant quadrivalent human
papillomavirus vaccine (types 6, 11, 16, and 18) in a
developmentally delayed, 31-year-old white man. Arch
Dermatol. 2010;146:475-7.

Emeny RT, Wheeler CM, Jansen KU, Hunt WC, Fu TM, Smith
JF, et al. Priming of human papillomavirus type 11-specific
humoral and cellular immune responses in college-
aged women with a virus-like particle vaccine. J Virol.
2002;76:7832-42.

Pinto LA, Edwards J, Castle PE, Harro CD, Lowy DR,
Schiller JT, et al. Cellular immune responses to human
papillomavirus (HPV)-16 L1 in healthy volunteers immunized
with recombinant HPV-16 L1 virus-like particles. J Infect
Dis. 2003;188:327-38.

Stevanovi S, Draper LM, Langhan MM, Campbell TE,
Kwong ML, Wunderlich JR, et al. Complete regression
of metastatic cervical cancer after treatment with human
papillomavirus-targeted tumor-infiltrating T cells. J Clin
Oncol. 2015;33:1543-50.



25.

26.

27.

28.

IBJU | HPV PROPHYLACTIC VACCINE AS AN THERAPEUTIC OPTION FOR WARTS

Guburu N, Schiller JT. Moving forward with human
papillomavirus immunotherapies. Hum Vaccin Immunother.
2016;12:2875-80.

Garcia-Herndndez E, Gonzdlez-Sanchez JL, Andrade-
Manzano A, Contreras ML, Padilla S, Guzman CC, et al.
Regression of papilloma high-grade lesions (CIN 2 and CIN
3) is stimulated by therapeutic vaccination with MVA E2
recombinant vaccine. Cancer Gene Ther. 2006;13:592-7.
Protasov AD, Lipatov IS, Kostinov MP, Tezikov YV, Shmitko
AD, Pakhomov DV, et al. [Anogenital warts: a new way of
solving the common problem of urology (results of long-
term follow-up)]. Urologiia. 2016;(5):47-51.

Garnock-Jones KP, Giuliano AR. Quadrivalent human
papillomavirus (HPV) types 6, 11, 16, 18 vaccine: for the
prevention of genital warts in males. Drugs. 2011;71:591-
602.

368

29.

30.

Burchell AN, Winer RL, de Sanjosé S, Franco EL. Chapter
6: Epidemiology and transmission dynamics of genital HPV
infection. Vaccine. 2006;24(Suppl 3):53/52-61.

Doorbar J. The papillomavirus life cycle. J Clin Virol.
2005;32(Suppl 1):S7-15.

Correspondence address:
Hoon Choi, MD

Department of Urology

Korea University Hospital

Korea University College of Medicine
23 Jeokgeum-ro, Danwon-gu

Ansan 425-707, Korea

Fax: + 82-31-412-5194

E-mail: doc71377 @naver.com



