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Purpose: To investigate the incidence of benign prostatic hyperplasia (BPH) in Korea and treatment patterns for 3 years after the
diagnosis in a nationwide database.

Materials and Methods: We created a cohort of patients diagnosed of BPH between 2007 and 2011 from the Health Insurance
Review & Assessment database, a nationwide database of reimbursement. The diagnosis of BPH was defined as having the diag-
nosis of BPH (N40.0 in International Classification of Diseases, 10th revision) as a primary or secondary diagnosis >2 times in 2008.
The incidence of BPH in 2008 was calculated. Treatment patterns were determined in 3 months interval and traced for 3 years. The
incidence and timing of surgery were also determined. For patients taking medications preoperatively, medication-free rate was
calculated.

Results: The incidence of BPH was 2,105 per 100,000 men (mean age, 59.7+11.4 years), and increased with age. Surgery was per-
formed for 7,955 patients (2.1%), half of the surgery being performed within the first 6 months. Transurethral resection of the pros-
tate was the most commonly performed surgery. The proportion of treatment increased with age until the 7th decade of life. The
patients taking medication for >1 year after the initial diagnosis was 21.4%. On average, 82% of patients became medication-free
at postoperative 1 year. For patients taking preoperative anticholinergics, 1 year medication-free rate was 73.3%.

Conclusions: The incidence of BPH increased with age. Surgery was performed in 2.1% of patients. More than 4/5 patients discon-
tinued medication after surgery, while patients taking preoperative anticholinergics were less likely to.
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INTRODUCTION of LUTS/BPH increases with age, affecting more than 70%

of men older than 70 years [2] The socioeconomic burden of

Benign prostatic hyperplasia (BPH) is a pathological =~ BPH is tremendous, costing over $3 billion every year [3] As
term with no universally accepted epidemiologic definition life expectancy increases, so does this burden.

[1] Lower urinary tract symptoms (LUTS) due to BPH are a The prevalence of BPH or LUTS has been studied in

common problem, particularly in older men. The prevalence  many nationwide surveys from various regions including
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Europe, the United States, and Korea [4,5] However, for the
incidence of LUTS, not many reports have been published
[6-8], and no study has reported the incidence of LUTS/
BPH previously in Korea. The Health Insurance Review
& Assessment (HIRA) service is a nationwide healthcare
system in Korea, including health insurance and medical
aid, covering all citizens. This nationwide database has the
information regarding reimbursement including diagnosis,
prescriptions and operations. Therefore, the incidence of
LUTS/BPH as well as treatment patterns can be determined
from it without follow-up loss.

Herein, we investigated the incidence of LUTS/BPH and
treatment patterns for patients who were diagnosed in a
year with 3 years of follow-up using a nationwide Korean
database. Medication-free rate at 1 year after the surgery
was also assessed.

MATERIALS AND METHODS

1. Study population

After the approval of institutional review board (H-
1202-065-398), we extracted the data of patients who were
diagnosed of BPH in the year of 2008 and their follow-up
visits for 3 years from HIRA database. The diagnosis of
BPH was defined as 2 or more records of reimbursement
with the International Classification of Diseases, 10th

Incidence and treatment pattern of BPH in Korea

revision (ICD-10) diagnosis code of N400 used as a primary
or secondary diagnosis. The first diagnosis was defined as
an index diagnosis and patients with an index diagnosis of
2008 were traced for 3 years. Patients diagnosed with BPH
within the previous 12 months before the index diagnosis
were excluded. Patients diagnosed with prostate cancer (ICD-
10, C61) within the 12 months after the index diagnosis or
having claims suggesting a prior prostatic surgery, prostate
cancers, inflammatory diseases of the prostate, neurological
diseases or conditions that could affect LUTS were also
excluded (Table 1).

2. Incidence and treatment pattern

Incidence was calculated as the number of new cases
identified in 2008 divided by the number of at-risk indi-
viduals. Age, mean and median numbers of office visits and
the tier of hospital where the index diagnosis was made
were identified.

To determine treatment patterns, patient status was
determined every 3 months as medication, no medication, or
surgery status. Medication status was defined as having a
prescription record for >25% of the 3 months. Surgery was
assigned as having a record of the following procedures:
transurethral resection of the prostate (TURP, R3975),
photoselective vaporization of the prostate (PVP, R3976),
holmium laser enucleation of prostate (HoLEP, R3977), open

Table 1. Procedure and diagnosis codes for inclusion and exclusion for index diagnosis of benign prostatic hyperplasia in 2008

Criteria Diagnosis ICD-10 or KD codes
Inclusion criteria Benign prostatic hyperplasia N40.0
Exclusion criteria Parkinson disease G20

Secondary Parkinsonism G21
Parkinsonism in diseases classified elsewhere G22
Dementia in Parkinson disease (G20+) F02.3
Multiple sclerosis G35
Hemiplegia G81
Cerebral palsy and other paralytic syndromes G80-G83
Other paralytic syndromes G83
Cerebrovascular diseases 160-169
Malignant neoplasm of the prostate 61
Neoplasm of uncertain or unknown behavior of the prostate D40.0
Benign neoplasms of the prostate D29.1
Inflammatory diseases of the prostate N41
Acute urinary retention R33
Transurethral resection of the prostate R3975
Open prostatectomy R3950
Photoselective vaporization of the prostate R3976
Holmium laser enucleation of prostate R3977
Thermal therapy R3516

ICD, International Classification of Diseases; KD, Korea drug.

Investig Clin Urol 2016;57:424-430.

www.icurology.org

425



Leeetal

prostatectomy (R3950), and thermal therapy (R3516). All
the other situations were assigned as no medication status.
Medications were categorized as alpha-blockers, 5-alpha
reductase inhibitors, or anticholinergics. Alfuzosin, doxazosin,
tamsulosin, terazosin, and silodosin were categorized as
alpha-blockers. Dutasteride and finasteride were included
as 5-alpha reductase inhibitors. Oxybutynin, propiverine,
fesoterodine, solifenacin, and tolterodine were categorized as
anticholinergics.

For those who underwent surgery once during the 3
years of follow-up, preoperative medication status was ass-
essed 1 month prior to the surgery. For those who were
taking medication 1 month prior to the surgery, medication-
free rate was calculated 6-36 months postoperatively in
3-month intervals.
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Fig. 1. The incidence and distribution of benign prostatic hyperplasia
(BPH). (A) The incidence of BPH (/100,000 persons) in 2008 according
age group, (B) regional distribution, and (C) the type of hospital.
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3. Statistical analysis

The patient status such as medication, no medication
and surgery were assessed as categorical variables. Age
in a decade was treated as a categorical variable. Logistic
regression analysis was used to calculate odds ratios (ORs).
IBM SPSS Statistics ver. 21.0 IBM Co, Armonk, NY, USA)
was used for all analyses, and a p-value <005 was considered
statistically significant.

RESULTS

1. Incidence of BPH

A total of 386873 men were identified and included in
the BPH cohort of 2008. The incidence of BPH was 2105
per 100,000 men, and increased with age (Fig. 1A). Mean age
was 597 years. For index patients who were diagnosed with
BPH in 2008, median number of office visits was 7. Median
follow-up period was 428 days. Most patients were diagnosed
in cities (Fig. 1B) or at clinics (60%) (Fig. 1C).

2. Treatment of BPH

During the 3 years of follow-up, 27.1% of patients
received medication for more than 9 months, 17.6% of
patients took medication for more than a year. For the
surgical treatment, 7,955 patients (21%) underwent surgery,
including 252 patients who underwent surgery twice or
more. The treatment rate increased with age until the age
of 70 years (Fig. 2).

The timing of surgical treatment from the index
diagnosis is shown in Fig. 3. During the first 3 months, 366%
of patients underwent surgery. The cumulative incidence of
surgical cases increased with time (Fig. 3A). The gradients
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Fig. 2. Treatment trends according to age.
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Fig. 3. Cumulative incidence of benign prostatic hyperplasia surgery after diagnosis at 3-month intervals. (A) Cumulative incidence, (B) cumula-
tive incidence stratified by type of surgery. TURP, transurethral resection of the prostate; Open P, open prostatectomy; PVP, photoselective vapor-

ization of the prostate; HoLEP, holmium laser enucleation of prostate.
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Fig. 4. Incidence and type of surgical treatment during the 3 years
of follow-up. TURP, transurethral resection of the prostate; PVP, pho-
toselective vaporization of the prostate; Open P, open prostatectomy;
HoLEP, holmium laser enucleation of prostate.

of cumulative incidence were different between surgical
methods (Fig. 3B).

TURP was the most commonly performed surgical
procedure, followed by PVP and thermal therapy (Fig. 4).
Open prostatectomy accounted for 1% of surgical treatments.
As our cohort comprised patients diagnosed with BPH in
2008 and followed up until 2011, HoLEP constituted only
2% of BPH surgeries, as it has only been performed after
2010. Most surgically treated patients were in their 60s and
70s. Although the symptom severity was not assessed, older
patients were more likely to receive treatment, with an OR
of 156 for each additional decade (95% confidence interval,
155-158; p<0.001).

To assess medication free-rate, patients taking medi-
cation at 1 month preoperatively were assessed and tra-

Investig Clin Urol 2016;57:424-430.

ced until 3 years after the surgery (Fig. 5). At 1 month
preoperatively, 505% of patients were taking medication.
Alpha-blocker-containing regimens were the most common
type of medication used, followed by 5-alpha reductase
inhibitors. Medicationfree rate at 1 year after the surgery
was 82% on average. To calculate medication-free rate, we
excluded HoLLEP, because HoLLEP had only been used in this
cohort after 2010. Medication-free rate was highest for open
prostatectomy (90.0%) and lowest for thermal therapy (781%).
After 1 year, medication-free rate plateaued (average 82.9%),
and at 36-month postsurgery, 839% of patients were not
taking any medication. Among the patients who were taking
medications at 36 months after the surgery, alpha-blockers
were the most common type of medication used (alpha-
blockers, A; 5-alpha reductase inhibitors, B; anticholinergics,
C; A 52%, AB 39%, ABC 0.7%, AC 11%), and anticholinergic-
containing regimens were maintained in 4.0% of patients,
including anticholinergic monotherapy in 21% of patients.
For those who were taking anticholinergics preoperatively,
medication-free rate after 1 year was 73.3%, which was
lower than the average, and 11.8% of them had maintained

anticholinergics-containing regimens.

DISCUSSION

This study demonstrates the incidence of LUTS/BPH,
their treatment patterns, and medication-free rates after
the surgery in a 3-year follow-up in a population-based BPH
cohort. The overall incidence of LUTS/BPH was found
to be 15 cases per 1,000 man-years in the Triumph project
from the Netherlands from 1995 to 2000 [6]. This trend
was similar in UK, too [7]. Our study showed similar or
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Fig. 5. Postoperative medication status of patients during the 3 years of follow-up. (A) Transurethral resection of the prostate, (B) photoselective
vaporization of the prostate, (C) open prostatectomy, and (D) thermal therapy. A, alpha-blockers; B, 5-alpha reductase inhibitors; C, anticholiner-

gics.

slightly higher incidence rates compared to those in these
studies. Differences in time period, population size, and age
distribution could have affected the result.

LUTS is a dynamic condition that can improve or
progress [9-12]. A few reports have focused on the longi-
tudinal changes of LUTS in population-based studies [812-
14] In our study, less than one in 5 (17.6%) initially diagnosed
patients continued medication for >1 year, which could be
partially explained by the dynamic nature of LUTS.

Many previous studies have shown that patients with
more profound or bothersome symptoms are more likely
to visit clinics and seek medical care [9,7,12,15] Men who
reported worse symptoms at baseline were four times more
likely to be treated compared with those who reported less
severe symptoms [7] In our study, about half of the surgeries
were performed during the initial 6 months, which is in line
with previous studies.

Parsons et al. [11] reported that when community-dwell-
ing older men having American Urological Association
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Symptom Index 8 or greater were followed up for 2 years, 4%
underwent BPH surgery and 13% started new prescription
medication. In the Proscar Long-Term Efficacy and Safety
Study, 5% of finasteride-treated patients and 10% of placebo-
treated patients with moderate-to-severe symptoms with
an enlarged prostate underwent BPH surgery during the
4-year follow-up period [16] Our study included 3-year follow-
up data, and the reported surgery rate was lower compared
to that in studies of symptomatic patients. In the Urologic
Diseases in America Project, 87,400 prostatectomies for BPH
were performed among 8 million visitors who visited urology
clinics with a primary or secondary diagnosis of BPH. Our
result was 2%, which was higher than this previous result.
As our study was longitudinal, it demonstrated the
timing of surgeries during the 3 years of follow-up in a
population-based cohort. Alpha-blockers were the most
common single category of medication prescribed, and
this was concordant with previous studies in Korea [17,18]
A certain portion of patients continued medication after

https://doi.org/10.4111/icu.2016.57.6.424
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BPH surgery. As Han et al. [19] showed that older age, the
presence of comorbidities, and preoperative anticholinergic
usage could be associated with the continuation of medi-
cation after TURP. Although detailed clinical information
regarding the voiding status and the size of prostates
could not be identified from this data, it is still meaningful
considering the scarcity of nationwide data containing
information on both prescriptions and surgical treatment.

Persistent LUTS can be a problem after transurethral
prostatectomy necessitating medications [20,21]. Detrusor
underactivity or detrusor overactivity is contributable
for this, and is considered to be one of important factors
affecting the prognosis after transurethral prostatectomy
in patients with BPH. About one third of patients have
detrusor overactivity after TURP or PVP [2223] Detrusor
underactivity was not changed by the surgery whereas
detrusor overactivity was significantly decreased after the
surgery [22] In our study, medication rate was lower than
those inferenced from the literature. Because medication
free rate was calculated only for those who were taking
medications preoperatively during one month before the
surgery, the actual postoperative medication rate can be
different from our result.

There are a few limitations of the present study that
must be discussed. The database did not include clinical
variables; and the diagnosis of BPH was based only on the
physician’s opinion. The incidence of LUTS may have been
underestimated because only patients who had visited the
clinic were included in the analysis. In addition, medical
management can be underestimated because we assigned
the patient’s status as surgery if he underwent surgery
during that period. Third, the incidence of surgery might be
underestimated because we have excluded those diagnosed
with acute urinary retention. Lastly, we could not analyze
the clinical predictors for surgery and medication as this
data lack clinical variables.

CONCLUSIONS

The incidence of LUTS/BPH increases with age until
the 7th decade of life. Older patients tend to be medically
or surgically managed. About 1/5 of patients were taking
medications for more than a year and 21% of patients were
treated surgically. More than 80% of patients discontinued
medications after the surgery, while patients having
anticholinergics preoperatively are less likely to. Future
studies with clinical variables will be helpful.

Investig Clin Urol 2016;57:424-430.

Incidence and treatment pattern of BPH in Korea

CONFLICTS OF INTEREST

The authors have nothing to disclose.

ACKNOWLEDGMENTS

This research was supported by a fund provided by
the Korean Prostate Society in the year of 2013. We would
like to thank Hwa Young Kim for her effort with data
acquisition and statistical analysis.

REFERENCES

1. Bosch JL, Hop WC, Kirkels W], Schroder FH. Natural history
of benign prostatic hyperplasia: appropriate case definition and
estimation of its prevalence in the community. Urology 1995;
46(3 Suppl A):34-40.

2. Berry SJ, Coffey DS, Walsh PC, Ewing LL. The development of
human benign prostatic hyperplasia with age. ] Urol 1984;132:
474-9.

3. Schroeck FR, Hollingsworth JM, Kaufman SR, Hollenbeck BXK,
Wei JT. Population based trends in the surgical treatment of
benign prostatic hyperplasia. ] Urol 2012;188:1837-41.

4. Coyne KS, Sexton CC, Thompson CL, Milsom I, Irwin D,
Kopp ZS, et al. The prevalence of lower urinary tract symptoms
(LUTS) in the USA, the UK and Sweden: results from the Epi-
demiology of LUTS (EpiLUTS) study. BJU Int 2009;104:352-
60.

5. Kim TH, Han DH, Lee KS. The prevalence of lower urinary
tract symptoms in korean men aged 40 years or older: a popu-
lation-based survey. Int Neurourol ] 2014;18:126-32.

6. Verhamme KM, Dieleman JP, Bleumink GS, van der Lei J,
Sturkenboom MC, Artibani W, et al. Incidence and prevalence
of lower urinary tract symptoms suggestive of benign prostatic
hyperplasia in primary care: the Triumph project. Eur Urol
2002;42:323-8.

7. Logie J, Clifford GM, Farmer RD. Incidence, prevalence and
management of lower urinary tract symptoms in men in the
UK. BJU Int 2005;95:557-62.

8. Platz EA, Joshu CE, Mondul AM, Peskoe SB, Willett WC,
Giovannucci E. Incidence and progression of lower urinary
tract symptoms in a large prospective cohort of United States
men. ] Urol 2012;188:496-501.

9. Wallner LP, Slezak JM, Loo RK, Quinn VP, Van Den Eeden
SK, Jacobsen SJ. Progression and treatment of incident lower
urinary tract symptoms (LUTS) among men in the California
Men’s Health Study. BJU Int 2015;115:127-33.

10. Martin S, Lange K, Haren MT, Taylor AW, Wittert G; Members
of the Florey Adelaide Male Ageing Study. Risk factors for pro-

www.icurology.org 429



Lee

11.

12.

13.

14.

15.

16.

430

etal

gression or improvement of lower urinary tract symptoms in a
prospective cohort of men. J Urol 2014;191:130-7.

Parsons JK, Wilt T], Wang PY, Barrett-Connor E, Bauer DC,
Marshall LM, et al. Progression of lower urinary tract symptoms
in older men: a community based study. J Urol 2010;183:1915-
20.

Sarma AV, Jacobsen SJ, Girman CJ, Jacobson DJ, Roberts RO,
Rhodes T, et al. Concomitant longitudinal changes in frequen-
cy of and bother from lower urinary tract symptoms in com-
munity dwelling men. J Urol 2002;168(4 Pt 1):1446-52.
Jacobsen §J, Girman CJ, Guess HA, Rhodes T, Oesterling JE,
Lieber MM. Natural history of prostatism: longitudinal chang-
es in voiding symptoms in community dwelling men. J Urol
1996;155:595-600.

Malmsten UG, Molander U, Peeker R, Irwin DE, Milsom 1.
Urinary incontinence, overactive bladder, and other lower uri-
nary tract symptoms: a longitudinal population-based survey
in men aged 45-103 years. Eur Urol 2010;58:149-56.

Jacobsen SJ, Guess HA, Panser L, Girman CJ, Chute CG, Oes-
terling JE, et al. A population-based study of health care-seek-
ing behavior for treatment of urinary symptoms. The Olmsted
County Study of Urinary Symptoms and Health Status Among
Men. Arch Fam Med 1993;2:729-35.

Kaplan S, Garvin D, Gilhooly P, Koppel M, Labasky R, Milsten
R, et al. Impact of baseline symptom severity on future risk
of benign prostatic hyperplasia-related outcomes and long-

term response to finasteride. The Pless Study Group. Urology

www.icurology.org

17.

18.

19.

20.

21.

22.

23.

ICUROLOGY

2000;56:610-6.

Kang JY, Min GE, Son H, Kim HT, Lee HL. National-wide data
on the treatment of BPH in Korea. Prostate Cancer Prostatic
Dis 2011;14:243-7.

Oh CY, Lee SH, Yoo SJ, Chung BH. Korean urologists view of
practice patterns in diagnosis and management of benign pros-
tatic hyperplasia: a nationwide survey. Yonsei Med J 2010;51:
248-52.

Han HH, Ko WJ, Yoo TK, Oh TH, Kim DY, Kwon DD, et al.
Factors associated with continuing medical therapy after trans-
urethral resection of prostate. Urology 2014;84:675-80.

Cho SY, Ro YK, Kim H, Son H. Preoperative urinary retention
increased the risk of urinary retention after photoselective va-
porization of the prostate. World ] Mens Health 2015;33:182-7.
Nam JK, Kim HW, Lee DH, Han JY, Lee JZ, Park SW. Risk fac-
tors for transient urinary incontinence after holmium laser
enucleation of the prostate. World ] Mens Health 2015;33:88-
94.

Nomura H, Seki N, Yamaguchi A, Naito S. Comparison of
photoselective vaporization and standard transurethral resec-
tion of the prostate on urodynamics in patients with benign
prostatic hyperplasia. Int ] Urol 2009;16:657-62.

de Nunzio C, Franco G, Rocchegiani A, Iori F, Leonardo C,
Laurenti C. The evolution of detrusor overactivity after watch-
ful waiting, medical therapy and surgery in patients with blad-
der outlet obstruction. ] Urol 2003;169:535-9.

https://doi.org/10.4111/icu.2016.57.6.424



