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Purpose: The purpose of this study is to investigate disease trend of genital wart through changes in each treatment method over
the past 10 years in Korea.

Materials and Methods: From 2010 to 2019, surgical treatment including cauterization, excision, cryotherapy, and laser therapy,
non-surgical treatment such as podophyllin, and surgical treatment for anorectal lesion were extracted and analyzed from 2010 to
2019. For each treatment method, characteristics such as sex, age, region, medical cost and average number of procedures were
analyzed.

Results: The number of patients following all treatment modalities increased every year. Surgical treatment of genital wart and
anorectal wart showed a significant increase in male patients. Number of non-surgical treatment decreased in males but increased
in females. Surgical removal of the anorectal wart increased more than 250% in over 10 years, and males underwent surgery 4
times more than females. In both surgery and non-surgery, the mean session was higher in males. Most of them were carried out
in primary medical institutions. In Seoul and Gyeonggi-do, the largest number of patients received treatment regardless of treat-
ment method.

Conclusions: Treatment for genital warts has increased rapidly over the past 10 years, and the increase in males is remarkable. The
main treatment was surgery, and males mainly received surgical treatment, and females mainly received drug treatment. The pri-
mary medical institution was in charge of the most treatment. As the number of patients and related medical expenses are increas-
ing rapidly, more attention and response to diseases are needed.
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INTRODUCTION tions caused by the human papilloma virus, and are the
most common virus infections that occur in genitourinary

Human papilloma virus (HPV) infections refer to infec-  organs [1] HPV infection causes a variety of diseases in fe-

Received: 19 September, 2022 - Revised: 20 November, 2022 - Accepted: 28 November, 2022 « Published online: 29 December, 2022
Corresponding Author: Sangrak Bae () https://orcid.org/0000-0002-8364-704X

Department of Urology, Uijeongbu St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, 271 Cheonbo-ro, Uijeongbu 11765, Korea
TEL: +82-31-820-5354, FAX: +82-31-847-6133, E-mail: robinbae97@catholic.ac.kr

(© The Korean Urological Association WWW.icurOI()gy.Org

56


https://orcid.org/0000-0002-9888-6473
https://orcid.org/0000-0003-0374-282X
https://orcid.org/0000-0003-0441-2283
https://orcid.org/0000-0002-1203-2312
https://orcid.org/0000-0003-2508-6819
https://orcid.org/0000-0002-9534-7829
https://orcid.org/0000-0002-7686-3094
https://orcid.org/0000-0001-5628-7985
https://orcid.org/0000-0003-0072-8010
https://orcid.org/0000-0001-7427-5793
https://orcid.org/0000-0002-8364-704X
http://crossmark.crossref.org/dialog/?doi=10.4111/icu.20220318&domain=pdf&date_stamp=2022-12-29

ICUROLOGY

males and males. Some are associated with benign diseases
such as genital warts and laryngeal papillomatosis, others
are associated with malignant tumors such as cervical can-
cer, penile cancer, oropharyngeal cancer, anal cancer and
vulvovaginal cancer [2]

It is also one of the most common sexually transmitted
infections. A disease called genital wart or condyloma ac-
cuminata is known to be mainly caused by a low-risk group
among human papilloma viruses represented by genotype 6
and 11 [3] Soft and noncancerous growth that can form on
the skin or mucosal layer on vagina, anus, cervix and male
genital organ such as penis and scrotum epithelium are clas-
sified as benign HPV disease. It is transmitted to each other
by sexual intercourse or skin contact. And these genital
warts may invade the anus or rectum along with the genital
area. Treatment of genital wart is largely divided into surgi-
cal and non-surgical treatment. Surgical treatments are exci-
sion, electro-cauterization and cryotherapy, and non-surgical
treatments involve drug application such as Imiquimod and
Podophyllin.

It can be confirmed that the prevalence of these sexually
transmitted diseases is increasing mainly in the younger age
group [4] There have been some studies on the prevalence of
genital warts in Korea. The research on big data using Ko-
rea’s Health Insurance Review and Assessment or Health-
care Bigdata Hub [5-7] and a study centered on the urologic
clinic has been published [8] Foreign countries have also
reported high prevalence in sexually active age [9] Thus, it
is required to better understand the diseases itself, its preva-
lence, and trend of the treatment. In the case of females, it
has been closely related to cervical cancer not only in Ko-
rea but also worldwide, and has received a lot of research
and attention in the field of cancer that can be prevented
by vaccines [10-13]. However, given that HPV infection is a
sexually transmitted infection, it is essential to understand
that not only females but also males can get disease. Also,
there are not many studies about trend of genital wart and
its treatment in Korea. Recently, interest in HPV-related
diseases and genital warts is increasing. The age of females
vaccination for HPV infection-related diseases has been
extended, indications for head and neck cancer have been
added, discussions on the necessity of vaccination for adoles-
cent boys are taking place.

Therefore, the research team tried to extract and analyze
data for classification according to treatment methods, that
is, surgical treatment, non-surgical treatment, and surgical
treatment data of anogenital wart through data from the
‘Healthcare Bigdata Hub'. The analysis will investigate the
change in the treatment of genital wart and the change of
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disease through it.

MATERIALS AND METHODS

1. Data characteristics of healthcare big data hub

This study was analyzed using data from the National
Health Insurance Big Data Hub from 2010 to 2019. It is data
obtained by analyzing and refining information collected
from various channels, such as medical institutions, phar-
maceutical companies, and related institutions, as well as
nation-wide medical information. It is data based on claims
data from over 87,000 medical institutions, including data on
injuries and illnesses, surgery/treatment, and prescription/
dispensing of medicines.

2. Subjectives

All patients included in the National Health Insurance
data who were diagnosed with A63.0 genital wart in the
ICD-10 code as a major diagnosis or a minor diagnosis within
the period and who received treatment in various ways
within the study period were included in the subjects. It
was analyzed using data registered in the Health and Medi-
cal Big Data Hub, and included treatment codes are R4305
surgical treatment of genital wart, R4306 non-surgical treat-
ment of genital wart, and Q3050 surgical treatment of ano-
rectal wart.

The total number of patients, the number of patients
by sex, age group by five years, total number of treatments,
cost, number of patients by grade and by type of medical
institution, and number of patients by region were analyzed.
Changes by year were analyzed for each item. Mean treat-
ment session was confirmed by dividing the total number of
treatments provided by the total number of patients. Total
number of treatments is measured by prescriptions made to
claim insurance to Korea’s health insurance. The total medi-
cal expense is the cost of treatment for health insurance
patients at medical institutions, which is the sum of the in-
surer’s contribution and the patient’s own expenses (exclud-
ing non-insurance). The number of patients by age is the age
calculated based on the recipient's date of birth written on
the medical expense statement. Region is based on the loca-
tion of the nursing institution. The number of patients for
each treatment, mean treatment session, and cost were com-
pared with 2010 according to the annual flow to confirm the
increase/decrease rate in 2019.

As this study used publicly available data, the receival
of consent was exempted. Institutional ethics review was
sought and approved by Institutional Review Board (ap-
proval no. XC19ZIDIO101).
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RESULTS

1. Changes in patients according to treatment

methods

At 2010, a total of 15,032 males received surgical treat-
ment, and 10,176 females received surgical treatment. Both
males and females showed a steady increase until 2019,
males increased about 228% to 49,283 in 2019, while females
increased by only about 56% to 15920 (Fig. 1A). The non-
surgical treatment was higher in female patients than in
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males. It showed an increase of about 34% from 8482 in 2010
to 11,380 in 2019, and males showed a 16% decrease from 1,207
in 2010 to 1,020 in 2019 (Fig. 1B).

In the case of surgical treatment for anorectal warts, the
number of patients increased from 692 in 2010 to 1,898 in
2019, about 174%. The number of females increased by 154%
from 181 in 2010 to 459 in 2019 (Fig. 1C). While the surgi-
cal treatment of genital warts in male patients showed the
largest increase in the number of patients, male non-surgical
showed the only decrease.
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2. Mean treatment session

In the case of male patients in surgical treatment, a total
of 15,032 patients underwent 21,711 surgeries in 2010, and
the average treatment session was about 144 sessions. For
females, in 2010, 10,176 patients underwent 13144 surgeries,
so the mean treatment session was 1.29. In 2019, males had
about 160 sessions and females had 1.33 sessions (Fig. 2A). In
the case of non-surgical treatment, the number of preced-
ing patients was higher in females, but the mean treatment
session was higher in males. In the case of males, in 2010,

Trends of genital wart in Korea

1,207 people received 2872 treatments, an average of 2.38 ses-
sions, and for females, 8482 people received 18,882 sessions
and received 223 sessions, and in 2019, males performed 2.26
and females performed 222 sessions (Fig. 2B). In the case
of surgical treatment of anorectal warts, males showed 150
sessions in 2010 and 117 sessions for females, and 157 ses-
sions for males and 119 sessions for females in 2019 (Fig. 2C).
Regardless of the treatment method, the average number of
sessions was higher in males, and there was no significant
difference in the number of sessions per year.
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3. Total medical cost

The cost of treatment for genital warts shows a “J”
shape curve that increases year by year, sharply (Fig. 3A).
The total cost of treatment increased by 366% from 1,400,332
dollars in 2010 to 6,519,017 dollars in 2019. The total cost of
surgical treatment of genital wart was about 617439 dol-
lars for males in 2010 and 377,188 dollars for females, but in
2019, it increased 712 fold to 4,395,113 dollars for males, and
308 fold to 1,161,258 dollars for females (Fig. 3B). In the case
of non-surgical treatment of genital warts, males increased
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gical treatment for anorectal wart.

by 136 fold from 48349 dollars in 2010 to 65,773 dollars in
2019. For females, it increased 228 fold from 315593 dollars
to 719,809 dollars, and the increase was clear in females (Fig.
3C). Surgical treatment for anorectal warts increased by 4.30
times from 34,626 dollars in 2010 to 149,003 dollars in males
in 2010, and increased 393 times in females from 7,136 dol-
lars in 2010 to 28,061 dollars in 2019 (Fig. 3D). There was an
increase in both males and females.

The original data about cost were on Korean won and
they were changed to US dollars (exchange rate was 1,166.11

https://doi.org/10.4111/icu.20220318
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4. Differences in patients treated by medical

institution grade

In all treatment methods, clinic treated most of the pa-
tients, and higher-level medical institutions treated lesser
patients (Table 1). Surgical treatment of genital wart was
responsible for the highest rate with an average of 885%,
non-surgical treatment was responsible for 71.9%, and surgi-
cal treatment for anorectal wart was responsible for 502%.
Clinics play a pivotal role in the treatment of genital warts.

5. Classification by region

Of the total number of treatments, all treatment meth-
ods are most frequently implemented in Seoul, followed by
Gyeonggi Province. Sejong-si had the fewest patients, and
overall, metropolitan-level regions tended to have more
patients (Table 2). The area with the highest increase rate
was Ulsan (4339%) for surgical treatment, Daegu (217.7%)
for non-surgical treatment, and Jeju (540.0%) for surgical
treatment of anorectal wart. In the case of non-surgical
treatment, Incheon (784%), Daejeon (54.5%), Gwangju (84.6%),
Ulsan (884%), Chungbuk (73.5%), and Gyeongbuk (57.7%)
tended to decrease in 2019 compared to 2010.

DISCUSSION

Genital wart is one of the most common sexually trans-
mitted disease and has the highest prevalence among HPV-
related diseases. In general, it is delivered by skin-to-skin
contact. It looks like lump or growth in the vagina, penis,
scrotal skin, perineum and anus, and rectum. Of about 180
very large families of dsDNA, about 30 to 40 species cause
diseases in the ano-genital tract. Genital wart invades and
replicates only in fully differentiated squamous epithelium

Investig Clin Urol 2023;64:56-65.
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Fig. 3. Continued.

[14] Histopathologically, HPV infects the basal layer of the
stratified epithelium through a microwound and wart rises
above the skin surface as the dermal papillae enlarges. In
females, it invades the mucosal layer of the vagina and
stays for a long time, causing lesions such as cervical cancer.
In principle, a genital wart has no cure. All existing
treatments are to remove visible lesions, and they may dis-
appear spontaneously without treatment. Studies show that
80% of patients with HPV clear their infection within 18
months. Treatment for macroscopically visible genital wart
lesions can be divided into surgical and non-surgical treat-
ment [15] Surgical treatments focus on ablative/excisional
therapy by physically removing the lesion, consist of cryo-
therapy, scissor excision, laser therapy, and electrocauteriza-
tion [16] Non-surgical treatments using drugs include cyto-
toxic agents, podophyllotoxin, trichloracetic acid, Imiquimod,
and immunostimulants. Genital warts can spread not only
to the genital area but also to the anus or rectum, and the
genital warts of the anorectum are treated through surgical
removal. The use of an antiviral agent against HPV protein
or the concept of therapeutic vaccination targeting E1-E2
protein as an antiviral target are also being introduced.
According to this study, surgical treatment was used
more than drug removal, and it showed a steady increase
within the period. In addition, it was found that males re-
ceive more surgical treatment than females, and females
mainly receive non-surgical treatment with drugs. This is
thought to be related to the anatomical difference between
females and males. However, additional research is needed
for the exact reason. In the case of genital warts of the ano-
rectum, surgical removal showed a steady increase in both
males and females, and it was confirmed that the increase
in males was slightly larger. Males underwent more sessions
regardless of the treatment method. Medical expense related
to diseases have also increased by about 4.7 times over the
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Table 2. Regional distribution and change of each treatment modality between 2010 and 2019

Region 2010 2019 Change

R4305 R4306 Q3050 R4305 R4306 Q3050 R4305 R4306 Q3050
Total 25,208 9,689 873 65,203 12,400 2,357 258.7% 128.0% 270.0%
Seoul 7,302 3,011 365 17,961 4,791 869 246.0% 159.1% 238.1%
Busan 2,041 802 52 4,497 1,430 204 220.3% 178.3% 392.3%
Incheon 1,239 776 42 3,662 608 140 295.6% 78.4%" 333.3%
Daegu 1,795 334 35 4,938 727 101 275.1% 217.7% 288.6%
Gwangju 875 143 19 2,705 121 66 309.1% 84.6%" 347.4%
Daejeon 901 235 29 2,680 128 152 297.4% 54.5%" 524.1%
Ulsan 560 181 16 2,430 160 28 433.9% 88.4%" 175.0%
Gyeonggi 5,405 1,981 160 13,759 2,235 412 254.6% 112.8% 257.5%
Gangwon 412 76 8 1,088 95 23 264.1% 125.0% 287.5%
Chungbuk 602 853 9 1,435 627 42 238.4% 73.5%" 466.7%
Chungnam 1,003 196 36 2,350 262 78 234.3% 133.7% 216.7%
Jeonbuk 709 121 43 1,663 164 54 234.6% 135.5% 125.6%
Jeonnam 455 57 10 1,225 82 32 269.2% 143.9% 320.0%
Gyeongbuk 905 588 25 1,883 339 44 208.1% 57.7%" 176.0%
Gyeongnam 1,064 354 27 2,601 615 85 244.5% 173.7% 314.8%
Jeju 160 37 5 655 55 27 409.4% 148.6% 540.0%
Sejong 0 0 0 410 19 14 - - -

*Tended to decrease in 2019 compared to 2010.

past 10 years, with the surgical treatment of genital warts
being the most prominent at about 7.1 times. As such, when
the treatment expense for a specific disease increases by
nearly 5 times, and the specific treatment method increases
more than 7 times, it can be seen that not only the cost of
the disease but also the burden of the disease itself increases
rapidly. Although it is indirect, it can be inferred from the
analysis of actual treatment that the frequency of the dis-
ease itself rapidly increases.

Among HPV-related diseases, cervical cancer or vulvo-
vaginal cancer in females has received much attention, and
vaccine development and therapeutic interest, national sup-
port, and close cooperation between countries have also been
made. In Korea, HPV is also called “cervical cancer virus”.
On the other hand, other anorectal malignancy, head & neck
malignancy, penile malignancy, and genital wart have re-
ceived relatively little attention. They received less attention
because of the low possibility of developing into a malignant
tumor, as well as the low prevalence of the disease itself
and the low medical burden associated with the disease.
There were not many studies on prevalence rates indicating
changes in the disease, and studies on prevalence rates in
males were particularly lacking [8,17,18]

There is still a lack of research on the prevalence of
HPV in Korea, especially in males. However, many foreign
studies have suggested that males HPV prevalence is reach-
ing significant levels. By Han et al. [9] a total of 1,868 males
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aged 18 to 59 years, overall genital HPV infection prevalence
for males aged 18 to 59 years was 452% (95% confidence in-
terval [CI], 41.3%—49.3%), and the high-risk HPV prevalence
defined by DNA testing was 251% (95% CI, 230%—27.3%). By
Gargano et al. [19], the nationally representative prevalence
data on genital HPV in males in the United States, using
findings from the National Health and Nutrition Examina-
tion Survey, 2013-2014, overall estimated prevalence of any
genital HPV was 422% (95% CI, 38.3%—46.1%) among males
aged 14 to 59 years and of high-risk HPV was 234% (95% CI,
21.3%—256%). By Ventimiglia et al. [20], HPV has an overall
prevalence of >20% among males, although a minority of in-
dividuals develop external genital lesions (EGLs). The risk of
acquiring a new HPV infection is robustly linked to sexual
behavior, with the most commonly infected sites being the
prepuce, shaft, glans, corona, and scrotum. Of all cancer cases
among males, 2% are attributable to HPV. But up to 50% of
penile cancers are estimated to be either directly or indirect-
ly driven by HPV, with HPV-16 subtype is most frequently
isolated. Currently there are two different vaccines approved
for males, with a good immunogenic profile and efficacy of
up to 80% against EGLs; however, efficacy data regarding
malignant lesions are still limited.

Genital warts caused by HPV are sexually transmitted
diseases, and in males, they may remain asymptomatic and
latent infection without causing lesions. In addition, when
a disease occurs, not only the person who has the disease
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but also the carrier can transmit the pathogen to the other
party and spread the disease. Due to the nature of infectious
diseases, there are ways to prevent diseases by physically
blocking them from contact, or acquiring immunity to vi-
ruses. In the case of HPV infection, using condoms prevents
skin contact and thus prevent disease, and HPV vaccination
makes host to acquire immunity to the virus.

Among HPV infections, genital wart accounts for the
largest number of patients, and in many studies, genital
wart is increasing [18,21,22]. In this study, the increasing
trend was more pronounced in males than in females. Also,
in terms of treatment methods, surgical treatment was ab-
solutely common for males, and non-surgical treatment was
absolutely common for females. Overall, the average number
of therapy taken was higher in males and higher costs were
incurred in males. In Korea, cervical cancer in females was
the fourth most common cancer in females, but in recent
surveys it ranks 9th and 10th [23] Genital warts also showed
a decreasing trend in previous domestic population-based
studies [18] These can be explained by various causes, such
as National Immunization Program (NIP) for females, catch-
up vaccination, and screening test for cervical cancer. If the
vaccination rate reaches a certain level, the incidence rate
of cervical cancer is likely to be lowered even further. How-
ever, in the case of males, as in this study, there is a rapid
increase, and there are not many measures to prevent this.
Circumcision is helpful for the prevention of genital warts
[24], but male circumcision rate is decreasing in Korea. In ad-
dition, males are excluded from the NIP, and the age for ad-
aptation is also limited to 26, so there are many limitations.
Based on the rapidly increasing trend, like other countries,
education on HPV infection and effectiveness of vaccina-
tion, and improvement of parental awareness are thought to
be necessary [25]

This study also has some limitations. First, the recur-
rence rate or retreatment rate by each treatment method
was unknown. The average number of procedures was con-
firmed by dividing the total number of trials by the total
number of patients. Because of the lack of information, it
was not possible to distinguish the cases of resistance to
treatment from the cases of treatment for a lesion that was
overlooked during prior treatment. Second, It was not based
on the analysis of the actual prevalence and incidence of
genital warts as an analysis of the treatment method. How-
ever, it was possible to infer the indirect tendency to the
disease through the actual treatment trend and analysis.

It was confirmed that the prevalence of HPV-related
diseases in Korea is increasing. In addition, within 10 years,
the prevalence of males increased compared to females,
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and the treatment characteristics according to sex could be
confirmed. It was found that the related medical expenses
increased rapidly regardless of the treatment method. In ad-
dition, it was confirmed that primary medical institutions
are in charge of more than 90% of the disease and that they
are playing a very important role in diagnosing and treat-
ment of the disease. Regionally, the occurrence was more
pronounced in areas with high population. Although it is not
a malignant disease, it is necessary to study and respond to
more accurate prevalence and incidence rates based on the
clear results of the increase in the disease. In addition, along
with diseases related to HPV infection in males, vaccines or
various measures to prevent it should be considered.

CONCLUSIONS

Treatment for genital warts has increased rapidly over
the past 10 years, and the increase in males is remarkable.
The main treatment method was surgical excision. Males
mainly received surgical treatment, and females mainly
received drug treatment. Medical expenses related to treat-
ment have also risen sharply. The primary medical institu-
tion was in charge of the main treatment. As the number
of patients is rapidly increasing and the related medical
expenses are clearly rising, more attention and response to

diseases are needed.
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