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ABSTRACT

Background: To evaluate the drug prescription patterns for men diagnosed with benign 
prostatic hyperplasia (BPH) in Korea.
Methods: We extracted the data of 3% of the national patient samples including men aged ≥ 40 
years between 2012 and 2017 from the Health Insurance Review and Assessment database and 
investigated the drugs prescribed for men with the BPH code N40. Men with a diagnosis of BPH 
but not receiving treatment were excluded. The primary outcome was the drugs prescribed and 
the changes in drug prescription pattern over 6 years for men first diagnosed with BPH.
Results: Alpha blockers were the most commonly prescribed drugs in men with BPH, and 
tamsulosin was the most common. The proportion of prescriptions increased steadily. The 
number of prescriptions for anticholinergics (ACH) increased, but decreased with the start 
of mirabegron prescriptions in 2015. Prescriptions of mirabegron are increasing rapidly 
and replacing ACH. Based on the prescription pattern by drug category, alpha blocker 
monotherapy decreased, whereas combination therapies such as alpha blocker + 5-alpha-
reductase inhibitors (5ARI), and alpha blocker + 5ARI + ACH increased steadily. As for 
the number of prescriptions by drug ingredient, tamsulosin monotherapy was the most 
common, and the combination therapy of tamsulosin and mirabegron increased.
Conclusion: Alpha blockers were the most commonly prescribed drug for men first 
diagnosed with BPH in Korea from 2012 to 2017, and tamsulosin was the most common alpha 
blocker. Prescriptions of combination therapy and mirabegron are gradually increasing.
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INTRODUCTION

Benign prostatic hyperplasia (BPH) is a common condition in men over the age of 40. BPH 
causes lower urinary tract symptoms (LUTS), which have a significant adverse effect on 
quality of life.1 LUTS increases prevalence with age, and can be divided into voiding (e.g., 
hesitancy, straining, slow stream, intermittency, feeling of incomplete emptying) and storage 
(frequency, urgency, urge incontinence, nocturia) symptoms. It is known that the storage 
symptom is the more bothersome of the LUTS.2 Today, South Korea is one of the fastest 
aging countries in the world, and BPH is one of the major concerns of patients, healthcare 
providers, and governments.

The main treatment for LUTS/BPH is medication.2 The management of patients diagnosed 
with LUTS/BPH using a combination of drugs should be based on extensive knowledge 
and experience, depending on patient-specific conditions such as age, general conditions, 
subjective symptoms and clinical findings such as prostate size. Alpha-adrenergic receptor 
blockers (alpha blockers) such as tamsulosin, terazosin, alfuzosin, silodosin, doxazosin are 
most commonly prescribed as a first-line treatment for men with LUTS caused by BPH. The 
5-alpha-reductase inhibitors (5ARI) such as finasteride and dutasteride are recommended for 
patients with a large prostate (≥ 30 mL).3 Depending on the patient’s presenting symptoms, 
combination therapy with other categories of drugs can be performed. Anticholinergics 
(ACH) and/or beta-3-agonist (mirabegron) in combination with an alpha blocker are 
recommended for those with moderate-to-severe storage symptoms, while desmopressin 
(DSM) may be offered as a treatment option to those with nocturnal polyuria.3

The prevalence of BPH and prescribed drug categories using nationwide databases has been 
reported4-7; however, the actual data involving the initial prescription patterns for men 
diagnosed with BPH are limited. Therefore, this study investigated drugs initially prescribed 
for men diagnosed with BPH, and evaluated changes in the patterns of prescribed drugs 
for the period of 2012 to 2017 using the Health Insurance Review and Assessment (HIRA) 
database in Korea.

METHODS

Database and study population
The National Health Insurance Service (NHIS) in South Korea represents an extensive 
government-managed healthcare system that includes almost all domestic residents. The HIRA 
database includes the details of all medical services provided, including medical institutions, 
diagnosis, medication, and surgery of all registered residents, and provides nationwide 
information regarding epidemiological data and utilization of medical resources in South Korea.

The data we used is sampled data, and the meaning of ‘total patient extraction rate 3%’ means 
‘collect all patient data after extracting 1.3% patients.’ After stratifying a sample of 3% of all 
patients, all treatment details of the patient are constructed as data. The advantage is that 
compared to the US AHRQ and Taiwan NHRI sample data which are made in a similar format, 
this data was collected on a patient-by-patient basis, and the socio-economic factors of patients 
were reflected in the stratified method, so it is very appropriate data to analyze the trend of 
treatment by year. However, the disadvantage is that it is impossible to tract because the patient’s 
unique key and the nursing institution’s unique key are newly assigned by year and data type.8
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We extracted data involving 3% of the national patient sample of men aged ≥ 40 years between 
2012 and 2017 from the HIRA database and investigated the prescribed drugs for men with the 
BPH code of N40 in the International Classification of Diseases, 10th revision (ICD-10). Men 
with a diagnosis of BPH but not receiving treatment were excluded from this study.

Definitions and outcome measures
The primary outcome of the present study was the drugs prescribed for men newly diagnosed 
with BPH from 2012 to 2017, and the changes in the six-year prescription drug pattern in 
South Korea.

Statistical analysis
All statistical analyses were performed by statisticians using the statistical software SPSS 
version 20.0 (IBM, Armonk, NY, USA). All parameters are reported as frequency (percentage).

Ethics statement
The present study was approved by the Soonchunhyang University Seoul Hospital 
Institutional Review Board (IRB numbers: 2019-05-005) and followed the provisions of the 
Declaration of Helsinki (revised, Edinburgh 2000). This study was exempted from obtaining 
informed consent after IRB review.

RESULTS

Number of drug prescriptions in men with BPH
Table 1 shows the number of prescription drugs for men first diagnosed with BPH (code N40) 
from 2012 to 2017 in HIRA-National Patient Sample (NPS) database. Alpha blockers were the 
most commonly prescribed drugs for men with BPH, and tamsulosin was the most common 
alpha blocker prescribed. Among the total prescribed drugs, the proportion of tamsulosin 
prescription steadily increased to 45.8% in 2012, 46.2% in 2013, 48.4% in 2014, 50.5% 
in 2015, 51.8% in 2016, and 54.0% in 2017. The number of 5ARI prescriptions increased 
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Table 1. Number of prescriptions by drug type from 2012 to 2017 for men with BPH (code N40) in Korea: HIRA-NPS database
Prescriptions 2012 2013 2014 2015 2016 2017
Tamsulosin 90,188 (45.8) 97,408 (46.2) 106,889 (48.4) 116,887 (50.5) 128,334 (51.8) 138,049 (54.0)
Finasteride 59,482 (30.2) 65,002 (30.8) 71,504 (32.3) 75,721 (32.7) 73,966 (29.9) 74,599 (29.2)
Dutasteride 16,386 (8.3) 17,862 (8.5) 18,435 (8.3) 20,664 (8.9) 30,604 (12.4) 36,117 (14.1)
Terazosin 37,918 (19.3) 37,473 (17.8) 34,856 (15.8) 34,088 (14.7) 34,712 (14.0) 33,445 (13.1)
Alfuzosin 25,052 (12.7) 25,040 (11.9) 25,109 (11.4) 24,646 (10.7) 23,850 (9.6) 24,852 (9.7)
Mirabegron - - - 2,208 (1.0) 15,093 (6.1) 22,970 (9.0)
Silodosin 14,975 (7.6) 15,890 (7.5) 16,659 (7.5) 17,690 (7.6) 19,168 (7.7) 18,961 (7.4)
Doxazosin 25,908 (13.2) 24,572 (11.7) 23,093 (10.4) 21,623 (9.3) 20,547 (8.3) 18,691 (7.3)
Desmopressin 8,918 (4.5) 9,747 (4.6) 11,809 (5.3) 14,286 (6.2) 14,251 (5.8) 15,092 (5.9)
Solifenacin 7,091 (3.6) 9,080 (4.3) 10,436 (4.7) 10,862 (4.7) 9,236 (3.7) 9,709 (3.8)
Propiverine 9,217 (4.7) 20,970 (5.2) 11,191 (5.1) 10,820 (4.7) 10,320 (4.2) 8,604 (3.4)
Tolterodine 4,025 (2.0) 4,496 (2.1) 4,263 (1.9) 4,386 (1.9) 4,074 (1.6) 3,667 (1.4)
Fesoterodine 3,464 (1.8) 2,585 (1.2) 2,535 (1.1) 2,631 (1.1) 2,272 (0.9) 2,352 (0.9)
Flavoxate 1,631 (0.8) 1,986 (0.9) 1,731 (0.8) 1,415 (0.6) 1,229 (0.5) 1,406 (0.5)
Oxybutynin 1,105 (0.6) 937 (0.4) 992 (0.4) 886 (0.4) 699 (0.3) 394 (0.2)
Trospium 311 (0.2) 318 (0.2) 337 (0.2) 274 (0.1) 183 (0.1) 178 (0.1)
Vasopressin 18 (0.0) 24 (0.0) 32 (0.0) 34 (0.0) 37 (0.0) 39 (0.0)
Terlipressin 10 (0.0) 16 (0.0) 11 (0.0) 10 (0.0) 23 (0.0) 12 (0.0)
Total 196,948 (100.0) 210,915 (100.0) 221,066 (100.0) 231,332 (100.0) 247,592 (100.0) 255,803 (100.0)
Categorical variables as number (%).
BPH = benign prostatic hyperplasia, HIRA = Health Insurance Review and Assessment, NPS = National Patient Sample.
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gradually to 38.5% in 2012, 39.3% in 2013, 40.6% in 2014, 41.6% in 2015, 42.3% in 2016, 
and 43.3% in 2017. The proportion of finasteride prescription was the highest at 32.7% in 
2015, but has been on a downward trend since then. However, the proportion of dutasteride 
prescriptions has increased steadily to 8.3% in 2014, 8.9% in 2015, 12.4% in 2016, and 14.1% 
in 2017. The number of ACH prescriptions increased, and then decreased when mirabegron 
began to be prescribed in 2015. The proportion of mirabegron prescriptions increased rapidly 
to 1.0% in 2015, 6.1% in 2016, and 9.0% in 2017.

Prescription patterns by drug category in men with BPH
Table 2 presents the prescription patterns by drug category for men first diagnosed with 
BPH (code N40) from 2012 to 2017 based on the HIRA-NPS database. The proportion of 
alpha blocker monotherapies decreased steadily to 49.9% in 2012, 48.8% in 2013, 47.5% in 
2014, 45.9% in 2015, 44.2% in 2016, and 42.5% in 2017. The number of combination therapy 
prescriptions of alpha blockers and 5ARIs remained similar from 2012 to 2017, while the 
combination of alpha blockers and ACHs increased from 7.0% in 2014 to 8.7% in 2017, and 
combination of alpha blockers + 5ARIs + ACHs increased steadily to 3.3% in 2012, 3.4% in 
2013, 3.5% in 2014, 3.5% in 2015, 4.2% in 2016, and 4.8% in 2017.

Prescription patterns by drug ingredient in men with BPH
The prescription patterns by drug ingredient for men first diagnosed with BPH (code N40) from 
2012 to 2017 in HIRA-NPS database is shown in Table 3. As for the number of prescriptions by 
drug ingredient, tamsulosin monotherapy was the most common, followed by combination 
of tamsulosin and finasteride, terazosin monotherapy, and combination of tamsulosin and 
dutasteride. The number of prescriptions involving the combination of tamsulosin and 
mirabegron increased steadily from 0.3% in 2015 to 1.7% in 2016 and 2.5% in 2017.

DISCUSSION

This study presents an overview of the patterns of drugs initially prescribed for men over 40 
years of age diagnosed with LUTS/BPH in South Korea from 2012 to 2017 using the HIRA 
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Table 2. Prescription patterns according to drug category from 2012 to 2017 for men with BPH (code N40) in Korea: HIRA-NPS database
Prescription patterns 2012 2013 2014 2015 2016 2017
AB 98,345 (49.9) 102,882 (48.8) 104,918 (47.5) 106,126 (45.9) 109,380 (44.2) 108,727 (42.5)
AB+5ARI 56,267 (28.6) 59,998 (28.4) 64,250 (29.1) 67,437 (29.2) 70,858 (28.6) 74,117 (29.0)
AB+ACH 14,491 (7.4) 15,583 (7.4) 15,530 (7.0) 16,651 (7.2) 20,028 (8.1) 22,169 (8.7)
5ARI 9,124 (4.6) 10,902 (5.2) 12,043 (5.4) 13,818 (6.0) 15,962 (6.4) 16,276 (6.4)
AB+5ARI+ACH 6,596 (3.3) 7,219 (3.4) 7,708 (3.5) 8,059 (3.5) 10,516 (4.2) 12,194 (4.8)
AB+DSM 3,757 (1.9) 3,917 (1.9) 4,417 (2.0) 5,471 (2.4) 5,088 (2.1) 5,100 (2.0)
ACH 2,655 (1.3) 3,520 (1.7) 3,682 (1.7) 3,822 (1.7) 5,174 (2.1) 5,399 (2.1)
AB+5ARI+DSM 2,427 (1.2) 2,612 (1.2) 3,456 (1.6) 4,346 (1.9) 3,866 (1.6) 4,265 (1.7)
AB+ACH+DSM 1,217 (0.6) 1,379 (0.7) 1,644 (0.7) 1,792 (0.8) 2,258 (0.9) 2,542 (1.0)
AB+5ARI+ACH+DSM 662 (0.3) 791 (0.4) 844 (0.4) 1,050 (0.5) 1,347 (0.5) 1,442 (0.6)
5ARI+ACH 524 (0.3) 1,027 (0.5) 1,085 (0.5) 1,090 (0.5) 1,366 (0.6) 1,780 (0.7)
DSM 479 (0.2) 552 (0.3) 759 (0.3) 806 (0.3) 786 (0.3) 826 (0.3)
ACH+DSM 210 (0.1) 262 (0.1) 292 (0.1) 334 (0.1) 433 (0.2) 436 (0.2)
5ARI+DSM 151 (0.1) 219 (0.1) 309 (0.1) 385 (0.2) 378 (0.2) 399 (0.2)
5ARI+ACH+DSM 43 (0.0) 52 (0.0) 129 (0.1) 145 (0.1) 152 (0.1) 131 (0.1)
Total 196,948 (100.0) 210,915 (100.0) 211,066 (100.0) 231,332 (100.0) 247,592 (100.0) 255,803 (100.0)
Categorical variables as number (%).
BPH = benign prostatic hyperplasia, HIRA = Health Insurance Review and Assessment, NPS = National Patient Sample, AB = alpha-blocker, 5ARI = 5-alpha 
reductase inhibitor, ACH = anticholinergics, DSM = desmopressin.
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database. Similar to studies conducted in various regions such as the United States and 
Europe,9,10 the number of men newly diagnosed with LUTS/BPH each year in South Korea 
has steadily increased to 196,948 in 2012, 210,915 in 2013, 221,066 in 2014, 231,332 in 2015, 
247,592 in 2016, and 255,803 in 2017 (Table 1). As the prevalence of LUTS/BPH increases with 
aging,11,12 these results prove that Korean society is rapidly aging during the study period.

Alpha blockers were the most frequently prescribed drugs for men diagnosed with LUTS/
BPH, of which tamsulosin was prescribed in about half of all patients, increasing every year: 
45.8% in 2012, 46.2% in 2013, 48.4% in 2014, 50.5% in 2015, 51.8% in 2016, and 54.0% in 
2017. Meanwhile, the next most prescribed alpha blockers were terazosin (from 19.3% in 
2012 to 13.1% in 2017), alfuzosin (from 12.7% in 2012 to 9.7% in 2017) and doxazosin (from 
13.2% in 2012 to 7.3% in 2017), and the prescription rates of these drugs steadily decreased 
every year during the survey period (Table 1). In this study, the high rate of alpha blocker 
prescriptions suggests that physicians in South Korea follow the guidelines for LUTS/BPH 
and is similar to studies conducted in the UK and the United States.3,5,13

Based on the analysis of prescription patterns by drug category in this study, the most 
frequently prescribed drugs for men diagnosed with LUTS/BPH for the first time were 
alpha blockers, but the proportion of alpha blocker monotherapy steadily decreased, 
and the proportion of combination therapy of alpha blockers and 5ARI remained similar 
(approximately 29%) from 2012 to 2017 (Table 2). However, the proportion of combination 
therapy with alpha blockers and ACH (7.2% in 2015, 8.1% in 2016, and 8.7% in 2017) and 
alpha blockers, 5ARI, and ACH (3.5% in 2015, 4.2% in 2016, and 4.8% in 2017) has increased 
recently. A prospective study found that about half of men with bladder outlet obstruction 
(BOO) had overactive bladder (OAB). Alpha blocker monotherapy did not lead to sufficient 
improvement in 65% of men with symptomatic BOO and OAB. The addition of ACH 
improved symptoms in 73% of those who did not respond to alpha blocker monotherapy.14 A 
meta-analysis indicated that tamsulosin combined with solifenacin is superior to tamsulosin 
monotherapy against LUTS/BPH. The combination of tamsulosin and solifenacin rapidly 
decreased the total International Prostate Symptom Score (IPSS), Overactive Bladder 
Symptom Score (OABSS), and quality of life (QoL) scores during a short follow-up period 
(≤ 3 months) in patients with LUTS/BPH without increasing the risk of dysuria.15 Large 
randomized controlled trials suggest that the combination of an alpha blocker and an ACH is 
well tolerated and has significant efficacy in men with both voiding and storage LUTS.16-19
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Table 3. Prescription patterns based on drug ingredients from 2012 to 2017 for men with BPH (code N40) in Korea: HIRA-NPS database
Prescription patterns 2012 2013 2014 2015 2016 2017
Tamsulosin 44,415 (22.6) 50,441 (23.9) 55,470 (25.1) 58,940 (25.5) 62,916 (25.4) 65,523 (25.6)
Tamsulosin+Finasteride 20,027 (10.2) 22,124 (10.5) 25,692 (11.6) 28,359 (12.3) 27,553 (11.1) 28,562 (11.2)
Terazosin 16,759 (8.5) 17,112 (8.1) 15,967 (7.2) 14,579 (6.3) 15,388 (6.2) 13,836 (5.4)
Tamsulosin+Dutasteride 5,248 (2.7) 5,787 (2.7) 6,204 (2.8) 7,400 (3.2) 10,874 (4.4) 13,496 (5.3)
Finasteride 7,361 (3.7) 8,802 (4.2) 9,724 (4.4) 10,905 (4.7) 11,437 (4.6) 11,364 (4.4)
Alfuzosin 11,476 (5.8) 12,337 (5.8) 11,838 (5.4) 11,740 (5.1) 10,766 (4.3) 10,878 (4.3)
Doxazosin 12,649 (6.4) 12,275 (5.8) 11,382 (5.1) 10,562 (4.6) 9,769 (3.9) 8,494 (3.3)
Terazosin+Finasteride 8,007 (4.1) 9,713 (4.6) 9,647 (4.4) 9,203 (4.0) 8,877 (3.6) 8,308 (3.2)
Silodosin 7,210 (3.7) 7,244 (3.4) 7,898 (3.6) 8,085 (3.5) 8,660 (3.5) 8,227 (3.2)
Tamsulosin+Mirabegron - - - 631 (0.3) 4,131 (1.7) 6,285 (2.5)
Others 63,796 (32.4) 65,080 (30.9) 67,244 (30.4) 70,928 (30.7) 77,221 (31.2) 80,830 (31.6)
Total 196,948 (100.0) 210,915 (100.0) 211,066 (100.0) 231,332 (100.0) 247,592 (100.0) 255,803 (100.0)
Categorical variables as number (%).
BPH = benign prostatic hyperplasia, HIRA = Health Insurance Review and Assessment, NPS, National Patient Sample.
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As the prescription of mirabegron in South Korea started in 2015, the proportion of 
mirabegron among drugs prescribed for men diagnosed with LUTS/BPH increased rapidly 
from 1.0% in 2015 to 9.0% in 2017 (Table 1). Based on the analysis of prescription patterns 
by drug ingredient, the proportion of combination therapies involving tamsulosin and 
mirabegron also increased to 0.3% in 2015, 1.7% in 2016, and 2.5% in 2017 (Table 3). A 
prospective study showed that mirabegron add-on therapy improved the total OABSS, IPSS, 
and IPSS-QoL scores in men with persistent LUTS on alpha blocker monotherapy.20 In a 
randomized controlled study, the combination of tamsulosin and mirabegron is safe and 
effective for men with BPH who manifests OAB symptoms after tamsulosin monotherapy.21 
Recent data from a randomized, multicenter phase 3 study involving 1,794 patients with 
“wet” OAB symptoms for ≥ 3 months showed that the combination of mirabegron and 
solifenacin for OAB symptoms was well tolerated over 12 months and improved treatment 
efficacy compared with individual monotherapy.22 The results of several well-designed 
trials reported during the study period may have influenced the changes in the prescription 
patterns of Korean physicians in men diagnosed with LUTS/BPH.

The present study had some limitations. It was a retrospective, observational study. We 
extracted data involving only 3% of the national patient sample from the HIRA database. 
Therefore, this study did not include information on clinical findings such as severity of 
symptoms or prostate size. However, the HIRA database in South Korea contains the details 
of all medical services provided to almost all residents. Therefore, a 3% sample cohort 
of HIRA database provides useful information regarding prescription patterns in men 
diagnosed with LUTS/BPH in South Korea.

According to HIRA database, alpha blockers were the most commonly prescribed drugs for 
men first diagnosed with LUTS/BPH in Korea from 2012 to 2017, of which tamsulosin was the 
most common. Therapies such as alpha blocker plus 5ARI, and alpha blockers combined with 
5ARIs and ACH are gradually increasing. Prescriptions of mirabegron have increased rapidly 
since their first use in 2015, replacing ACH.
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