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ABSTRACT

Background: Prostatitis, one of the most common diseases of the prostate, is a complex disease with various clinical features, This
study aims to analyze the utilization and prescribing patterns of antibiotics in Korean patients with prostatitis between 2008 and
2015, Methods: We used the National Health Insurance Database complied from the Health Insurance Review and Assessment
Service (HIRA). The outcomes included the number of claims, number of patients, medical cost, and length of stay for each year.
In addition, the prescribing patterns of antibiotics, including fluoroquinolone, and low—dose use of ciprofloxacin and levofloxacin
were investigated, Results: The total number of patients and medical cost increased by 9.5% and 51.7% from 2008 to 2015,
respectively, Most prostatitis patients were classified as chronic prostatitis patients, The prescribing proportion of antibiotics for
chronic prostatitis outpatients decreased from 71,0% to 66.9% from 2008 to 2015, and fluoroquinolone accounted for more than half
of the total antibiotics, Over 80% of prescription of levofloxacin and ciprofloxacin was identified to be for low—dose use, Conclusion:
Most of the patients with prostatitis experienced pain relief and condition improvement after antibiotic treatment; however, chronic
prostatitis and chronic pelvic pain syndrome recur easily. Therefore, active disease management and further studies are needed to

enhance our understanding of effective treatment for prostatitis,
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o2 T HiMAd AEd 9 (chronic prostatitis, CP)/SH]
SHHES S (chronic pelvic pain syndrome, CPPS)2 &
2 7+ (urinary tract infection, UTI) §lo] 3704 oA x&:%Q]
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CP/CPPSE & U AlEslsied 45 (inflammatory CPPS;
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ZAeM GFo] WEe 5574 958 A9 (asymptomatic

inflammatory prostatitis, AIP; category IV)e] 1t}
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ey dRlre] B WeAle A9 A AP
S22 10% helol] Bagt Ao g G A ekt 53], qhy
A3 -2 CP/CPPSY] 75, 1 Rlo] HEsHA F
WER] eol et X857} oo A&HH] AR Qs
gApe] ghe) Aol B JeS FA Feh0 Itk AlEA
ARG e s A= gAY 4 ARgo] AR AT
CP/CPPS®] 73-%-o| = YA Fofof] ;& §Eg-S AW H a1 o]
$-9] X5 WS Aske Zlo] duoltt. tigkdets] 59
ARt w2 F4 Al AHAE 2] 7-5- cephalosporin]
== fluoroquinoloneA] YA 2] 5 ARE- B== cephalosporin
Al SAYAIZS aminoglycoside A2} W& Fo] Qwo] ARE
o}, vHA Al A H G 9] 739 500 mg levofloxacing] 1€ 1
3], 4-6+ Q¥ = 500 mg ciprofloxacin®] 1Y 28], 4-65+ &
Hol =& A 55 Bl sl A= Ut A CP/
CPPSOl| 3t Axehe A8t Ferh!l

APAEY AsAZ 7P vIksA ARSEe okER]
ciprofloxacini} levofloxacin® 5.5 fluoroquinoloneA] A 2
ciprofloxacine 24|l quinoloneA] YA, levofloxacin 34|th
quinolone] YA = FF-ETh A4 7] HHAAE oF=0]
E3517] oS 7220 F-HYA A (plasma-prostate
barrier)E 7FX3L =6 tlFE2] quinoloned] A= AF
A3t e Adoll X T 7he] pKa¥Z 7HAaL Q17) wel] Ay
A x2F Y2 FHo] Hold Aox IA ok mEgh
fluoroquinoloneZ] YAl 7374 ofe} BIZAFAR] BE
2% Rt 7Vsshy tE gatAlel] wlEl 3Hes gt
(antibacterial activity)S 7}A]aL ATH= A=do] At} 1996139 &
73} levotloxacine ©]A At fluoroquinolone?] ciprofloxacinol]
HI3)| 15 <t (gram-positive bacteria)ol] tist Satelo] &4
A T A7 (gram-negative bacteria)® BIEEA At
(atypical bacteria)oll tHalir= vllg- 9578 =S 71A|aL )
o}, 12-14)

Thet, o] 3 A4 o7} CP/CPPSOl = E2H2 1ol o
AT ditEle A7 Ayt EAlE HZole dAA|, &
RPA|, QA SEEAA T 2 T X5Ho= $
A7} Bol= Sl thate] H32 Q1 A 5E sl of gt
FA TAZL AEHoE AL QR ek 282
A ARgo] W A D] S4S Sststal Al o
ReRoll et 9 2AE oF A 7kA] 531 Aol 1))

ZAro] BAsh= A1 AQ1S ERISHY] ofHal o] w
g} o]2u} FFX 8 ¥ (golden standard)E E-H vl 33 2]
ERjo] SR Zall7ledl AP E] AF5e YA Fo
& FAOE o]FoA e A¥eltt. aFdE Betal

3 pKaE oFE-<] 2] 3=+ (dissociation constant, Ka)oll thg+ -log gho=
oFEo| Folgl & AellX olFahy dolue FHI(FT, B, it
H A el daFS IR,

ol Ay el tle AT BelA) R How
Ao} A A, A, B ol B R 4% B
&

719 1

o

-

et

Aok, # A7 el 7b thE
APRY RTARE olg3lel AYNGS g
% QM) A% T, 9] ALG N S of
2 BHFo M o2 o)Fo1d Y
2 ARE TESIA FYE .

a7

>

A7

ARG Ao 15, Xs8] B A A S A
B7] 93 20083 19 197H 20153 12€ 31471A] A+, 4
AF B FoRFe] dEEe] R IRF do|Euo)x
(HIRA’s Health Insurance Database)E ©|-8-3}Athel &8¢
21} A9)). A=S tte R sk Euele] AR &
A, R AR IR vlige] S A9g B
olgol8 WS Fal Avks o] Ak 4L S8 =
FH FEHAE, IR ETL AAlE SRR
715, A ofA| o] FARIE B Fo

3
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AHAE A= 99 2 Al S 752 ey
A8 7]% (Korean Standard Classification of Diseases, KCD)&
17 ol Eshs BE A= Foliairt; N410E HHA
<, acute prostatitis), N411(7+d HHA1G, chronic prostatitis),
N4180(EoE AP A, granulomatous prostatitis), N4188(7]
E} AP A Y, other prostatitis), N419CFAEH o] AP A ] H=
A A% inflammatory disease of prostate, unspecified),
N510(Z28] EF53 A3l HAYXAl, disorders of
prostate in diseases classified elsewhere).

4 919 ZYE viEe Rz Axd APMPe] HFAee)
AR RS B0l REA By} ) Bol et
S 3 Aanbel YYYSIS metsigdnt. olojA 8k
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gt 9713 S ) 1909 JERe; YIS Ekls)
Act. sk He EA40lA 548 AHAAN410) S A9
gk AL A, AA dPgAENA F4 AEAAe] ARAsh=
Hlzo] w9 231 &4, tghhedes|el Hie] At o Ao
w2 o] 54 ARAAN410)2 54 Al AP
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S1900 141 BT vM HRIAS) Be) 2Je) i 7]
Z 319t} 4 FAEEFT=E 710 E Anatomical Therapeutic
Chemical Classification (ATC) System “J01°]] 3] 3= = A= 3
AR EF/E the, oleie} o] A AES LRS-
A H 7717+ (World Health Organization, WHO) collaborating
center®] ATC -FA|Al= A4 718, 28714, shek+-=, oF&s)
2 9 X885k EAo) wel AlEo] 9lom) B gt
PR T BTA Gk FAR R EA oS gk
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olojr], g} AHukE YA FollA  fluoroquinoloneA]2;
ciprofloxacin®} levofloxacin A A& T3}l o5 ZHzo] A
A Aol A AR Bl FRlettt. 4ol E3Hd
fluoroquinoloneA| AYA|Z= ciprofloxacin®} levofloxacin 2]
o= moxifloxacin,
ofloxacin, pefloxacin, sparfloxacin, tosufloxacin, balofloxacin,

enoxacin, lomefloxacin, norfloxacin,
gatifloxacin, gemifloxacin, zabofloxacin”} 1t}

Ao 2 v AP A FAjel] gt X5 darkhel] wet
19 715 1,000 mg ©|9k] ciprofloxacin == 500 mg 1|7k
levofloxacin 25 #-&%F A AHEOE A5t} A&
& A AES A=

Table 1. Medical utilization of prostatitis patients in Korea
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fluoroquinolone
( ciprofloxacin
levofloxacin

fluoroquinolone S ZESHE
voroqu Qe MLH 4

ciprofloxacin  H|Z (%) =

levofloxacin (BMMIE ZEfok= 2z M™ <)
iorofloxacin xute malsk=
(g2 ciproflo: oc‘ S TEsi=
ciprofloxacin _ levofloxacin @z} x{etd )

2k . Xd =
L= levofloxacin ' (%) ciprofloxacin 2 mslsi=

levofloxacin

(

o1 2z}
AP BAol] g AFRY AT 85 24 23}, 2008

WRE 201597k 8d B2t A 171%F~1807F o2 Y73t
Fs AR AS 1 4= AAK(Table 1). H721<]
e b APAG (N4 E 200805 1 HIFo]
88.7%0l E3lR oL} o]F X&FoZ 7HAaste] 201530=
78.6%% AABIAL JYSTE TheoZ &3t A AAlEE
AHAe A4 AEHN419) 2= 2008 o]F 3] S7}s)
o 2015 A00= 10.7%0l D3ATE $AF 422 79, 2008 43
vkl ol A 2015 479ke] o 2 oF 9 5% V)5 Ao = 1}
ERgdth. AREEE 4-500] o] BlFo] 40% oS AHA
sled 718 B3kt 2012971A1= 60t o) dR T} 300 )5k
3z} 71 o ©29kont 20139 o2& wie] RS Kol
WA 2015K39) 604 o) A} = 2008 E T} 46.2% =7}
SHATh. APAGeZ 3 AFH|Y 85% o) < A}
2 s @Ayl er £ XERlE 2008 oF 3819 HollA
20153 2F 5789 o2 7 71 50% o) d 718kt YU &

Year 2008 2009 2010 2011 2012 2013 2014 2015
Volume of claims (1,000 claims) 1,733 1,771 1,737 1,715 1,807 1,771 1,773 1,732
N411T (%)8 88.7 88.2 87.4 79.3 78.5 78.8 79.1 78.6
N419t (%)$ 6.5 7.1 7.9 10.8 10.8 10.8 10.5 10.7
N410" (%)8 4.6 4.6 4.6 45 4.1 40 4.4 45
Number of patients (1,000 patients) 429 448 452 450 465 468 472 470
39 years and under (%) 32.6 31.1 30.2 29.9 29.3 28.6 29.1 28.0
40-59 years (%) 45.1 453 45.4 449 44.6 43.9 43.0 42.1
60 years and over (%) 22.4 23.6 24.3 25.2 26.0 27.5 28.0 29.9
Medical expenses (million KRW) 38,101 41,412 44,041 44,694 46,990 47,016 50,541 57,815
inpatient (%) 1.7 11.8 13.3 12.6 1.7 12.6 13.7 14.0
outpatient (%) 88.3 88.2 86.7 87.4 88.3 87.4 86.3 86.0
Length of stay (1,000 days) 1,835 1,879 1,841 1,799 1,842 1,808 1,811 1,772
inpatients (%) 2.1 24 2.5 24 2.2 2.4 2.6 2.7
outpatients (%) 97.9 97.6 97.5 97.6 97.8 97.6 97.4 97.3

fchronic prostatitis; finflammatory disease of prostate, unspecified; Tacute prostatitis; $Only the top three disease codes are displayed and the

sum s less than 100%
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Table 2. Medical utilization of chronic prostatitis outpatients in Korea

Year 2008 2009 2010 2011 2012 2013 2014 2015

Number of patients’ (1,000 patients)

specialized general hospital 14.3 16.1 16.5 13.0 10.0 8.6 7.4 7.4

general hospital 43.0 43.2 44.1 36.1 31.8 32.6 31.8 30.5

hospital 5.9 7.3 7.3 6.5 6.5 6.0 53 4.7

clinic 321.9 332.9 330.5 305.7 321.5 326.0 331.7 329.3
Medical expenses per patient (KRW)

specialized general hospital 112,307 122,962 123,439 123,193 110,664 106,201 106,775 116,573

general hospital 98,213 99,673 102,239 104,414 100,517 101,376 112,941 112,395

hospital 94,362 88,752 109,836 99,317 97,286 115,120 99,067 98,555

clinic 72,266 75,104 77,583 81,025 85,891 83,948 88,089 103,182
Length of stay per patient (day)

specialized general hospital 2.9 3.0 2.9 2.9 2.5 2.5 2.4 2.4

general hospital 3.0 3.0 29 2.8 2.7 2.6 2.7 2.7

hospital 3.1 3.1 29 2.7 2.4 2.5 2.3 2.3

clinic 4.3 4.2 4.1 4.0 4.0 3.9 3.9 38

Long-term care hospitals and public health centers were excluded.

T When a patient visited two or more medical institutions within a year, there was a possibility for over counting in number of patients. For exam-
ple, he was counted as one patient if types of institutions were same. But if they were different, he was considered another patient by the types.

2ol 79, & XgHA AR HIT-2 11~14% WL ot
ZZn]o] Arj) FHe 7d7F 81.4% 2718 A 0 F Vet
LT FEE 9 T APAY Bxle] AL un
UTHTable 2). A} 7} 7P B2 AL oJoz 20159 7
oF 327k 971 o] P} oS o] 83 o2 F5H
A, AEEshEY, B oItk B4 1919 A7 F WFHle
EEIHY, Y, o9, Y w02 B UElTh 53]
oJdoflA] 201592] $x} 191 AZF 5 FEH|E= 2008 TiH]
42.8% S7Vetct. #A; 1919 9] HEdg= Ee SN

ol ZF4 st 20153904 66.9% T2 HIATHFig.
1). ©] & fluoroquinolone Al A7} ZA|5H= HI-E-2 50%
olatolgitt. T oA E= levofloxacin®] 71 ©o] ALEH
A=l A YA 5 levofloxacin®] ARk HIF-2 2012
W 353%2 HAXE YT} o] SR 254 7HAst
3 Utk oo g ol AEEE A= ciprofloxacin® &
20150l A F 17.7%S] BIS= 2ABAT o] F oF
A7} fluoroquinoloneA] YA A A A|6= HIFL 80% ©]
golct.

AR} Fashs FAIE Bole A0 R 1= AT EEEY, S, BddMe o v WA
g A APAG] thgk A ZALEL 2008 71.0%  thEE levofloxacin®] A& 2Eo] 3] 7Hadtal e
(%) (%)

100.0 75.0
71.0
7 68.9 69.0
80.0 | ¥ X _— e 0 70.0
60.0 65.0
81 7.0 g 6.7 7.2 7.5
e 9.7
40.0 60.0
200 | 55.0
0.0 50.0
2008 2009 2010 2011 2012 2013 2014 2015
s levofl [ ciprofl other fl | antibiotics

Fig. 1. Antibiotics prescription rate for ambulatory care with chronic prostatitis in Korea



AARE HFARE o8 AHAA

rx%
oZ
o
ol

o] o7 o]& L A 2] /121

(%)

(A)
08.8 07.8 99.3 99.6 99.4 98.0 96,7 99.0
B— — = - : —
91.6 - o o i 38,8 90.7 92.6
85.9
822 84.6
78.2 79.2 76.6 79.1
73.6 ’
67.0 545
60.3
58.1 == 57.3 58.1 56.4
50.2
2008 2009 2010 2011 2012 2013 2014 2015
(B) (%)
99.6 98.8 98.5 98.3
— - = - 95.2 95.1 94.2 93.7
99.6 98.5 97.5 96.9 -

2008 2009 2010 2011

e ialized general h

P P

ital —+—general hospital

2012 2013 2014 2015

~&=-hospital clinic

Fig. 2. (A) Low-dose ciprofloxacin prescription rate for ambulatory care with chronic prostatitis in Korea. (B) Low-dose levofloxacin
prescription rate for ambulatory care with chronic prostatitis in Korea.

Aoz I 4 tkFig. 2(B)). 74 It AT IL
80% N Al 24%=, T AL 85% A 46% T2 AA T
A3kt A8 Aol 7P £33k A1 oo FE 90% o)}
9] levofloxacin 21%o] 1€ 500 mg wIRk|UAT). AHiEo=z
ciprofloxacin®] 7390l A& A&l WHEo] & Ao=
HRIth(Fig. 2(A)). B} o9 B5F A8 ciprofloxacin A
WEo] 2 S %1] sfal AT

DY EE

AN A7= 71 B3 A = shel APMGe o

Bk JuiF oz plo] ZA] ke Agtolit. e} MY

Age 97} olgar Aol Hiwah ik 2 471w &

Hsk 4} 1 BE=S Fhkshy] wiol] $Ale] AAMA, AA1F
arol A R FZ2 Az

2008 35E] 20159714 AR H 728 B A $-g

L‘rﬁH APAAeR QI Sgol8-2 A T7Ish= 419
gk iate] oFol8-2 T APHA(N411)
i °16H st om A 8d 2k FEHlE 51.7% SVt

Atk FEHY] 85% ok g <lal whElgal Yo
Z A3t 9B ol § w3k A} 4=, FFH] E YU BTN
1[1—%6] Z7)ek Y= AL dolsiytt. 31 e g BA
S Bl ERlgk 2y, v APAPe R <l oY e
80% o) & olsh= AoE Yt 20159 o)
< o83 v AHAY of FAbe] 1907 R H= 107t 3
Aol o= 2008 thv] 42.8% Z7FelA.om] 4 1919 3
T HEUSE 3.800]th
AYAA B4} 0] F7HE nls) R1en]o] F7Heo] -
=2 22 9 604 o)/ =91 A} o] Sl 71917 Ao
2 AZHET: 604 o/ MH A BA} 5= 20083 97 63
el 2015 148 Ao g I 7l v Ao
_[o]_
%

HEC] w2 =9l @Ak S HYAG o vE A%
=nkEla 98 7FsAlo] =1 o83k Adko] REH] =7}
7

SHI
o] Y& IR o= AAX. B A 8 7F RIS
7ke] QU (DE 8F71HS] 5 19.8%, HAF ol &
k7)ol A% 12, 5%)4—422) ApEo g Aslo] 9=E Aow
AARE dd A HliFo] T sold A% FgH] St
o @&l wHE Zo= sfMHET. wEbA fEuEte] =91
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AT e} 11 F7) FolE RIS ) 3 AEAHA
2 A5E W F =21 g} 7o Jsnle wid 71 A
= o Sdr
T PG o R Qg 9 gAke] T, 65% o de] A
QoA AA7F E3E ATt A 5 7T wol AREE]
< levofloxacin?} ciprofloxacin® & ©] E¢| 2}X| &)= H]
38.9~47.8% T o2 QA A off Aol Aduto
H|x)7] Fale AoE Yeyith. A7Aiae] R Q1)
1 okA] de o] Rl A= THetstr] o ¢ R
o3I quinoloneZl] A Fo A] @A, FE, HA} &
A3P|A FAEH T8, A Fefet 22 FFAEA 2
go| Bl EapA LAt o] fldle I, AEdA|, I=
AA 24 JeElS 4= 9Ith Levofloxacin A1 ol 4] <] uj
AE] 80% ©)d°]al quinoloneA] YA FollA HA-L-9]
HIE7F 71 B7) wjtol] At oR Wol AWEe Zo=R
LEKl=

AF QW BUE A8 levofloxacin?} ciprofloxacin
AEo] GolRe P2 ekAlge] AP HrkIME vz
3 5012 e1e 5= Jt}.2Y 53], levofloxacin®] 75- £3H
A oPdollA A& AEe] A Folee Fo=E Y=
t] o]¢} e Hxk= 81 FHE FAoly Aae] a3t
t27] o= siNEed A8 A AR A FA
2 olo]d 4= Q7] wjFol] F2)7} Z a8}

oA Ao A& Aro] RIS 21L& v HHA
o] 7k Agke] EAd| 7IRleke AR ARG Hl= 7
Aolgks)e] Aol = 29 Aert FeiAle kot
T YA 1 T 85 F9 APdo] 2L A Fovt
FTHE A FAo] dlEe EAAE 487 FAAE A
£Hog Fofgh= A8 A X (suppressive low-dose
antibiotics)o] 7F538lth20) 18} o] AL SBAQ X|Z o}
7180 REEAQ] 8 T FU4S oflshet 1 54 o] gtk v}
FPHAE CP/CPPSe their s o2 H2 o= #-8-&e] 3
A Fo7} Ax Ha QrIE sjey 2123262 Jeg g2
o] FAA| FoE T3l TS EE BRIV ofgE 5
T2 Qe B3l sol8o] ofFo|R= HMHAA Hghe] 5
‘P A E-8o] 2kt Qo= FhE A9 Ui AR opr]
2 7R 1] o Wk

21F 0 oI o] S{7IAKYel W2 ciprofloxacin®] 7
Lol = T B3 @ 27+90] levofloxacin®] 73-9-ol = (T
A AR ARAES HIESt A-ssEe] g 2 5 8
2ol HeFo 7 EA3) A AE XY vt
o] Akl F44 2 v AMlitAd PGl digh g
AmHe ZASAY CP/ICPPSe] tidh dFe gick!) e
Ul E Alitd dd el disiyst 4] Fo45 A5
Hoz AFetar e A97F tidoeltt. =9 A5, CP/

=X
o

of
rN

o

T2l o rff

=

2

-

CPPSol| tigt 7lo|=2lo A fluoroquinoloned] FAYAIE
4~6T AE ARSSE AS 13F AE 8o = AAEkaL ik
AUt e T4 2 w4 AaA APAgel dsite ¢
Aol FFeot &, X877t sl WEsHAl AAslaL e
L} CP/CPPSS] 7490l 45 7ke] A4 X587} 7Fssittal
AFsAIRE A717ke] REEA Q] YA Foj= PaskA] ¢
o} w5 7pgejstsle) fachel wiaw vk Ml AP
o]l 3t 12} X BA|Z fluoroquinoloned] FAY A 2] 4~67F 2|
71 AR A A 9L 344 A3HE 98] 6~125 7ke] A
% 287} 7Fs3kAeE CP/CPPSOl| tia] AR=E 13} x| =4
% %i]:]_.24,28,29)

ThA] 3, 71 Wi skl Ashs AR A9l CP/CPPSE
AF27L - o2 A & A=l ol= L HARET S
' (syndrome)’Ql Ao 2 w|Fo] 28t = lrt. CP/CPPS
o] W15t WalsA BHe] A A AT ~E e} 22 4
2]2] 891 w3 CP/CPPSY £Z5d| S e 82
S 4#A ok tiFEe] CP/CPPS $AES A8E 5
3] Zdo] sl A Atehs HIEE o Holr}h 303 =,
T Ak 2 o] EAJS 7IIeIS W WY Ate] 27t
#e7t F 83t & 4 ek

AT A, 2] AHAE9 S A AEA Y A=
YEREATE 78 3iate] i ARE & 5 fle 23 259
EA402 Ql3) o]E0] AlAERIA oPdAIE Al e oH
o &, AEAE AR 3/4 oS AAIshe T YA
(N41Deleke shve] AW o v Aldd AgdY
(category 1I) $A}2} CP/CPPS(category III) A7} =¥ ¥3}E]

o Tl & = Uk weba] 73 AP AelA Levofloxacin?t
ciprofloxacin®] €2l 2% HlF0] 50%e] wX|A] Eeh= UAS
AAH R Hetslr)= offth vRIAR GAEEY Y
9] 4578 AEHN419) FAke] HlFo] 6% T4 10% ©]
B2 At F7VshE 3102 Hol AP H ] A Xk
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