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ABSTRACT

To investigate signals of adverse drug reactions of finasteride by using the Korea Adverse Events Reporting System (KAERS)
database. This pharmacovigilance was based on the database of the drug-related adverse reactions reported spontaneously to the
KAERS from 2013 to 2017. This study was conducted by disproportionality analysis. Data mining analysis was performed to detect
signals of finasteride. The signal was defined by three criteria as proportional reporting ratio (PRR), reporting odds ratio (ROR), and
information component (IC). The signals of finasteride were compared with those of the other drugs; dutasteride (similar mechanism
of action), minoxidil (different mechanism but similar indications for alopecia), silodosin (different mechanism but similar
indications for BPH). It was examined whether the detected signals exist in drug labels in Korea. The total number of adverse event-
drug pairs was reported 2,665,429 from 2013 to 2017, of which 1,426 were associated with finasteride. The number of investigated
signals of finasteride was 42. The signals that did not include in the drug label were 29 signals, including mouth dry, hypotension,
dysuria etc. The signal of finasteride was similar to that of dutasteride and silodosin but was different to that of minoxidil. Early
detection of signals through pharmacovigilance is important to patient safety. We investigated 29 signals of finasteride that do not
exist in drug labels in Korea. Further pharmacoepidemiological studies should be needed to evaluate the signal causality with
finasteride.
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A¥ek 7§37 1% Sitt. Finasteride F2H8- Hal HRHE B,
199358 20219 1€7}4] VigiBasedll & 17,354719] finasteride
F2-8 B ok OlE 0 2 A4 A 2 /) Ao, dit
7ol ® Fof 7-9] A, A ol 278 A gl o 3 95t
Z2 ol 5 olth?) g ey opro} QTR TeIME=
finasterideol] ek Avk] R HAS 33 A5+ A
ot}

Finasteride ©]2Jol] & 52 A vlgSo] AL oF
Lol dutasteride, minoxidil, silodosin 5] 1T} WA dutasteride
+ finasteride®} 2o] ERo} A HPA vt 220]l=
ARF 7148 717 eFZolt}. Dutasterides= Type 11} 11 Sa-
reductases 57 S5, jol X e Exe} Y vidlS
250l 5918 Wk or), FDANME B 2350 2= 59
A egoke}. BEg @R 3] 2role oHEell= minoxidilo]
At} Minoxidil& 27]9 A+8 138 X 8A= /dks ok
olty.) o] % 91 gAZ AMEshE Aol S ATslal EF
£ =9 ¥Rl B85 Fr= Zlo] WA g5 A8AE A
SE3 kY @ Y AP HlgiS EAR 2ol
silodosin® A2 & o-1 ol=ddd F~8A9] Aehz
A=Z, o-1 ol=ddd F8AF Adsie] HELS o)Al
a1, 8/ /N Y AP v S8S TARAI7 e AR
21

=] oJeREoPdAlH|H wA)2El(Korea Adverse Event Reporting
System, KAERS) ghro|oRiebdaz]dols gs= =t
2] OFE o)At Bl AlzEloloh Al <1 ojokE 59
Fof Fof] 7|9 IAIRNA 53k g o) AREIZE
WSS o, o]d digt ARE B F A2|e = =S §
o} o]efg ApEA ARG Bl A= ofokE ARS Al WAYsE
< oPRHIE AESHA s staL, olF Fsl Arke] B

£ BHse b ARE o ok

B A9 finasterideol] g =) APz oFE R2k8 Al
ARE dPdo = dloly mlold 7PHS 83 finasteride
o] oH& odihg Avle] AR Fohfar, Al F7F Al ARSY
Tl E3HER] ke oA E ol AAskE As =
Zo 2 gt

o7
1. g7 Xtz

B ATe FolokEbdaE] el 2013358 201797H4]
597 Bag F 2,665,429719] KAERS databaseS ©]-8-51
2= AT}, o] dolHulo| 2= Bual 1, Al A% 5
o] AAK, o4l ko] HEHET ofaT B ol XY
o] 9l =& eFETH-8 ATC (anatomical therapeutic chemical)
F=2, oJA = WHO-ART (adverse reaction terminology)

o] AAE AR ] Aot A4S S8, B o=
o] ATC =9} WHO-ART 0|2 ARg-31o] o)Al
Z3& AP gekEEE ASo] IAY oPRrHIEE A
Zo] e Bale A9 & oFE-olA ] 2FS AT =
714 SA R vloly wlold F4& o] XS VIFoRE
133t F28H el diside Hx Buvh ¥3gla, 5
] X1 A2 3}

B [y

2. gy 42 H Hud o4E MFY

2 ATelA Avle] AR Aot Ee] dEEe
finasteride (ATC code: G04CB01, D11AX10)°]t}. Finasteride
2HE =5F Avle] FR g 1125 213l finasteride$}
AR 7178 71A = 2FE2] dutasteride (ATC code: GO4CB02),
finasteride®] F8 #2291 €©X ] x5+ AR5+ minoxidil
(ATC code: DI1AXO01), ¥ A vluiSol] AM8s=
silodosin (ATC code: GO4CA04)ol] T3t Avlg] Fr = 24zt
ERF S

3. 0|2 ARl Hef

U] AP H2RE Hale ghkpo] Hdo] FAF o R v
¥ WHO-ART 092 8] A|AIE o]-&atd 3= o, o]=
o1A)e] 7194 (system-organ class, SOC)E A|&3h= A5 T
X2 5] ok £ A7) B2 B x5 o] EAelle
WHO-ART®] preferred term (PT)S &85} T}

4, Hofa| He 24

Avle] AR S 917 dlole slold AXET Wi &
H](Proportional Reporting Ratio, PRR), B3I 2 Z=H|(Reporting
Odds Ratio, ROR), A} AJE(Information Component, IC)
pzast. 7 Ane] AT Avle] 3w BRIE
Table 19 AA]E]o] Qlth. B E-8H]= PRR>20|1L, x>>40]
o, T ol ARl B g 2390 A, Hal Q=M=
ROR>20]3L, y*240]H, 35 oAkl Bal 235+2391 74,
AR GRS 95% AF 73Ee] SFgEA|7E 0 o] A= 71
FoR YTV o] F A A% BFeA vk Ar
gl WP E o AHIE 7 oFE Y oFEfralinhe Avley] AR
2 o

5. YHX|X| 2 7ol 39| £l

oFE-o] 7R AR FolAFH(drug label) 714 o
© Al S7F Al AR FolARRe] o kel Z1AlE Wi-E
I Al & B Z)AE WE-S ST Tule] A9 4
FooRERbdA  ooREbduvet  JdFEREE Al=H
(nedrug.mfds.go.kr/index)o| A W-&-2 1T EE E21Y:
2021 12€ 6%). 9]¢ ¢ "= FDA Online label
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Table 1. Definition and signal detection criteria of data mining indices

7-10)

Indices Definition Criteria of signal detection
PRR (Proportional Reporting Ratio) {A/(A+B)}/{C/(C+D)} PRR 22, Chi-squared >4, A >3
ROR (Reporting Odds Ratio) (A/B)/(C/D) ROR 22, Chi-squared >4, A >3

IC (Information Component)

Specific adverse evenrt

Specific drug
All other drugs

Log,P(AE,drug)/P(AE)P(drug)

Under limit of 95% confidence interval >0
All other adverse event
B
D

A
C

respository (https:/labels.fda.gov)oll A AR S=2]Alak
AFTHAZ 31219): 2021 129 6%). <o) 74
2t e Ave] GRol tis) AR TR 7
gRlskar, 7|1 A kS A5 LHAA F
2 AAsck

7
3
3

6. £ £A

Finasteride®} Blulat oFE0] B-8 & WG oFF oAl
o NAIEH 7EFs IRlslr] 98l = Bal FolE gkl
3lgct. T3, finasteride} Bl o] Ha1e] EAL 3H0ls)7)
flste] 2} SAHCEE, IR), Bal SH@E, ¥ BaAL B
Zh, Bl %) 55 vetetint. Finasteride®] 7218 ¥
7} A 1ol finasteride #|€]gt Bi1zde] 2ol g3}
7] $18t Ftol-Aly 8-S AL, <] &l 0.05 w|vk
A o, AASE o] Ad0] A)\t A0 2 Theglt

AP B AgolMe By AHS 488 dHloly vt
old 7S AHEH HMW—E Avlg] YRS G5
oHE-o AR el thgk dHioly mlold AEE AHESH]
Hlsted 54 ok} 1 o]9] tE BE oFEE S THESt
1, 54 oPRAHEIY tE BE ol ARIE 4R FESH
2% B ZdstAt. B SAS software ver. 9.4
(SAS Institute Inc, Cary, NC)E o]-&-3it}.

B0

ol RV AR =1
I = T4

=21-=

7. =8| TEAlE
B @7AgNE AEHsh Aaeidel sl
o] A $91& WITHIRB No. 2019-0029).

3ol A

Z o

2013 3FE] 20173=71A] 9] A finasteride®} finasteride
L Ast nE oFEo] BRR W3 A4S Table 29 AAFL
o} 57k F okEe] HARE A= 2,665,429710|H, 11 F
finasteride 3 B2 ¥ 31 A= 1,42670]3ith vl
AT B AS4E Supplement 19 AAH H}ﬂ- 2}, 5dz

9] 7IZF Yol " Z} oFE A By AGE dutasteride

1,122, minoxidil 2917, silodosin 2,282 2. & 47]| 9]
silodosin®] X131 757} 718 Bkt

717N BaE 1,426 9] finasteride 218 Ha12] E4
Table 30l A|A]@t}. Finasterideol] 23} o] AH1Z
©° 2 ¥y 3k} *é%‘e A 1,40473(98.46%), &
(1.54%)0 % DA =& Bugs HYch Az By
0-194] 673, 20-3941] 13871, 40-644] 4247, 654] o] 8587
2 B 1%t} Finasteride®] Bl 43S AR H 2] B
T.80771(56.59%), ZAFAT: BT 6007(42.08%) =02 K11
H11, Buzl GRE AR} 78571(55.05%), A%k AlE]
54871(38.43%) o2 B EH o). YR I} FH = AL 719
7(50.42%), SFA} 34871(24.40%), 22812} 25270(17.67%) %20
2 BuEe}t. o]#)dt finasteride?] HF28 H 0] EAJL
finasterideE ©]9]e] B& oFzo] 28 Hialo] 54T B4
2o 2 fF2]3) 2Fo] & K HtHp-value<0.05).

vlnlt oFE E48 Supplement 29] A)A1ZT}. Dutasteride
9] ZA5-oll= 234 1,1067(98.57%), ¢4 1671(1.43%)0-2 K.
1E 3, minoxidil®] 7350l B4 21471(73.54%), 943 774
(26.46%)2] B1HT}. Silodosin® 4 2,23771(98.03%),
oA 4571(1.97%)°] RE AT} Al Blalat oFE 5 FAdo
A EL RS B, dutasteride= 654 o) ol A 64.44%,
minoxidil&  40-644914]  48.45%, silodosine 65414
57.14%= 71 Bkt

ookE FARE Alal AEE dloly wlo|dsled

finasteride®] An}e] AR E ZF 42701 ATH Table 4). THIE 2 B
¥ 9] 709 Avly] ARE 3 4715 Aol (male sexual
dysfunction), 774 71Z(mouth dry), A8 (hypo-tension), A
& 7+ (libido decreased), F-2F2.F(medication error) 522
et} Dutasteride, minoxidil, silodosin®] Avle] A B = 7+
7} 32, 15, 24710]%1t}. Dutasteride®] TH = AF$] 570¢] Ante]
ARE= 77 AZ(mouth dry), B4 471573 (male sexual
dysfunction), 43& 7+ (libido decreased), 3 Z (fatigue), 143
3 H(gynaecomastia) 5% UEPRHIL(Supplement 3),
minoxidil®] THIE 739 5719] Avlg] HR= A% (pruritus),
g H9| =5 (application site dermatitis), % (alopecia),

AL WY o

lo rr
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Table 2. The number of adverse event reports by finasteride, and all other drugs from 2013 to 2017

Avke] YE A /327

Year Report on finasteride (%) Report on all other drugs (%)
2013 210 (14.73) 503,278 (18.89)
2014 321 (22.51) 543,461 (20.40)
2015 281 (19.71) 499,488 (18.75)
2016 325 (22.79) 542,251 (20.35)
2017 289 (20.27) 575,525 (21.60)
Total 1,426 (100) 2,664,003 (100)

Table 3. Characteristics of adverse event reports on finasteride and all other drugs from 2013 to 2017

Characteristics Subcategory Report on finasteride (%)  Report on all other drugs (%) p-value*
Male 1,404 (98.46) 1,133,337 (42.54)

Gender Female 22 (1.54) 1,530,666 (57.46) <0.0001
Unknown 0(0.00) 0(0.00)
0-19 6(0.42) 140,019 (5.26)

Age (D) 20-39 138 (9.68) 374,987 (14.08) <0001
40-64 424 (29.73) 1,304,371 (48.96)
265 858 (60.17) 844,626 (31.71)
Clinician 719 (50.42) 1,279,475 (48.03)
Pharmacist 348 (24.40) 383,634 (14.40)

Original reporter Consumers 252 (17.67) 80,734 (3.03) <.0001
Others 94 (6.59) 865,907 (32.50)
Unknown 13 (0.91) 54,253 (2.04)
Regional pharmacovigilance center 548 (38.43) 1,473,849 (55.32)
Manufacture 785 (55.05) 1,118,232 (41.98)
Medical institution 9(0.63) 49,327 (1.85)

Reporter Pharmacist 5(0.35) 3,289 (0.12) <.0001
Consumers 74 (5.19) 14,711 (0.55)
Others 5(0.35) 4,583 (0.17)
Unknown 0(0.00) 12 (0.00)
Spontaneous report 807 (56.59) 1,592,487 (59.78)
Research (including re-examination) 600 (42.08) 1,037,200 (38.93)

Report type Literature 19 (1.33) 21,915 (0.82) 0.0018
Others 0(0.00) 12,391 (0.47)
Unknown 0(0.00) 10 (0.00)
Total 1,426 (100) 2,664,003 (100)

*chi-square test

d It} (hypertrichosis), 28 7H(burning skin) 522 e
THSupplement 4). Silodosin®] THIE /9] 57]2] Awlg] AH
= AP F-3(ejaculation failure), AFZ “Foll(ejaculation disorder),
& & < ZH(dyspnoea), 774 1Z(mouth dry), H] G (rhinitis) 5.2

2 Rk O™ (Supplement 5), ZF2He] oFEollA TR H
a1 Avpg] AR 2o 7} AT
Z 42719 finasteride Avte] AH Fo| A U] A= A] &

A sre

g

frall AllE 77 X (mouth dry), A& (hypo-
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Table 4, Detected signals for finasteride by data mining and existence of the information on the drug label in Korea

SOC

Adverse events

No.

PRR

ROR

IC95% Drug label Drug label

LCI (MFDS) (FDA)
Dysuria 11 3.64 3.66 1.99 N N
Micturition disorder 9 5.37 5.39 2.57 N N
Micturition frequency 8 439 441 2.30 N N
Urinary system disorders (1300) Urinary retention 4 5.14 5.15 2.68 N N
Haematuria 4 2.95 2.95 1.88 N N
Nocturia 4 8.56 8.58 3.41 N N
Detrusor muscle weakness 3 4.01 4.02 242 N N
Male sexual dysfunction 63 129.05 134.97 6.94 Y Y
Ejaculation failure 11 45.67 46.01 5.60 N N
L Prostatic hyperplasia 9 14.32 14.41 3.98 N N
Reproductive disorders, male (1410) . T
Ejaculation disorder 8 41.17 41.40 5.50 Y Y
Semen abnormal 4 257.68 258.40 8.10 Y Y
Testicular pain 4 373.63 374.68 8.55 Y Y
Libido decreased 23 260.41 264.66  7.89 Y Y
o Depression 12 7.06 7.11 2.93 Y Y
Psychiatric disorders (0500) .
Listless 5 4.10 4.11 2.29 N N
Emotional disorder 3 17.09 17.12 4.49 Y N
) ) Mouth dry 53 441 4.54 2.16 N N
g‘g’g"mlc nervous system disorders Hypotension 24 230 232 126 N N
Hypotension postural 18 22.98 23.27 4.58 Y Y
) Medicine ineffective 19 8.20 8.30 3.10 N N
E%‘%)as a whole-general disorders Breast pain 5 15.44 1549 420 % Y
Therapeutic response decreased 4 24.74 24.81 4.93 N N
Metabolic and nutritional disorders Hyperglycaemia 8 2.13 2.14 1.26 N N
(0800) Thirst 4 3.39 340 2.08 N N
GI neoplasm benign 5 10.66 10.70 3.67 N N
Neoplasms (1700) .
Neoplasm malignant 4 6.93 6.94 3.11 Y Y
. . Hypertrichosis 5 3221 3232 5.24 N N
Skin and appendages disorders (0100)
Eczema 3 6.67 6.68 3.15 N N
L Medical device complication 4 8.42 8.44 3.39 N N
Application site disorders (1820) .
Cellulitis 3 3.70 3.71 2.30 N N
L Breast enlargement female 3 36.87 36.95 5.58 N N
Reproductive disorders, female (1420) .
Female sexual dysfunction 3 45.94 46.03 5.89 N N
Endocrine disorders (0900) Gynaecomastia 13 45.65 46.06 5.58 Y Y
Respiratory system disorders (1100) Sputum disorder 6 248 2.49 1.53 N N
Liver and biliary system disorders (0700)  Hepatitis 5 7.74 7.76 3.21 N N
Musculo-skeletal system disorders (0200)  Muscle weakness 5 3.57 3.58 2.09 Y Y
Platelet, bleeding & clotting disorders (1230) Thrombosis cerebral 4 622.72 624.47 9.10 N N
Hearing and vestibular disorders (0432) Tinnitus 4 3.16 3.16 1.98 N N
Medication error 20 11.84 12.00 3.63 N N
Secondary terms-events (2000) Surgical intervention 4 5.02 5.03 2.64 N N
Accident drug intake by child 3 622.72 624.03 9.17 Y Y

SOC, system-organ class; PRR, Proportional Reporting Ratio; ROR, Reporting Odds Ratio; IC 95% LCI, Information Component lower limit
of 95% confidence interval; Y, the AE which was listed on drug labels; N, the AE which was not listed on drug labels.
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Spontaneously reported AEs from 20132017
N (cases) = 2,665,429

A 4

Finasteride

N=1,426

A 4

Signal Detection using data

mining indices

N=42

A 4

Evaluation drug labels

N (unexpected AEs) =29

A 4

Dutasteride, N = 1122

Minoxidil, N =291

Silodosin, N = 2,282

Fig. 1. Flow chart describing the process of signal detection

tension), £2F 2 F(medication error), 23 {l= 2F(medicine
ineffective), A} -7 (ejaculation failure), Bi5="goll (dysuria),
vl  Z%(micturition disorder), HHX  BH|t(prostatic
hyperplasia), Q= (micturition
frequency), 29 ZSH(sputum disorder), TFHEZ(hyper-
trichosis), §-712 (listless), 7+3 (hepatitis), A 1743 A4
E(GI neoplasm benign), 24 (urinary retention), ©]9
(thinnitus), Z=(thirst), > 8215 (thrombosis cerebral), =

(haematuria), ©F{F=(nocturia), X|& Hr3- 7 (therapeutic

183 (hyperglycaemia),

response decreased), &%) Z Al (surgical intervention), & &

717 ARl 2]8k P85 (medical device complication), 553
(eczema), W vl 2F3}(detrusor muscle weakness), 143
-1 Bt (breast enlargement female), 1222 A(cellulitis), &
A A71% Zoll(female sexual dysfunction) & & & 297/ & &
1= ATk

Finasteride®] 5744<1 Avlg] JRE gaslr] 93] vl
T 2FE(dutasteride, minoxidil, silodosin)2] Avle] AHRE ©
3k vl 7] EellA] FEF R wE Avle] BEe
33 3715 AN, 88 ZHsoltt. Finasterideo| At &4
AviE] Are AP, n¥F, A A8, o1, 1, 2
5 oFs}, Y A AAE, 7 55, oY, HEHF, A=
HhE 74, oM AE, 18 B, 73 FA, Y871 A
Boll o3t 3, F1, BAA A GE8ERMR), o8 Bl
do| oA FAAL 5 2000 AT

[
o

B Aol A= 2013978 201737HA] =) ARE4 of= 7
2 AaARE dHolH vhold 7S 283l finasteride
o] oHEfralluhe Avle] ARE st o] T Al &7t
Al AR FAR e ZAlE o] A & EHAIA] S
3Wk3-S =3It} Finasteride, dutasteride, minoxidil,
silodosin®] FE Ante] ARZ= 3 A7 el S
a7t dot. ol FEE oAkE oF= 71X o199 4
27, 714 A% 59 a2l ogt YIS niAlslr] ofHrh=
E o] Qt}. Dutasteridedl| A= finasteride®} F-AFF Anle]
AREZ0] v FAE QLA o]= finasteride®] Avle] RS
o] eFEdl 71X} FHo] S TS ARt 53], H
oA} WH RBIE So-reductase inhibitord]l finasteride®}
dutasterideol] A7+ =Z5] 1t}

FinasterideZ AFSSl= $Ajol|A] 213238 A=A o)t
HEgol Oigk 7} B2 E 4= It} Finasteride?] 717 B2
E9] Avlg] AR E VElRd AL vl ol vl 2 W,
QAR P, o, WSE vl sl 771K S-S 2
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gk HsTAl B Atk FH2E AFAHAME So-
reductase inhibitor$] finasteride®} dutasteride®] &7 A&
of] &Jf| Aol &gElo] 217 Adto] dojd = JlFo] Bl
ﬂ(}iq.ll,n)

FinasterideZ A}8sh= 3xjo|A] FAAZT} FAHAF o)y
R3] gk Fol= Fasitt. 3 dAolae AEHS] 471
s FEEo] = finasterideS T3 FARTOA tiZtoll
H]SH $-2Z, AEE ©] F7IhSe Rtk g
A& finasterideZ X 53 Q=244 EX Sxjol|A], 4174
d ZHRO|E FFY &Afo] 925 ST #-Ho] v
Bk Ya2e B Avle] PR ¢, oln] 57} AL
ol HidEo] e ARE Uar, T8 gk Avty] &
RUF AR o) abatol] EJFEA] eIttt

WSt finasterided] 775 ¥ diibEE Sl
2ol gk 727 B2 g = k. < g AT X< finasteride
ARgo] RE=27 thiA} oo 2 mEFZEE o} 7|E, BdhE,
child gl 24 thake} oy R] d3 Y] 2ol dE = T 2
31 k1D ) 371 AR 7F 7)) ool e
7‘]'01] —r«]7 dgsitiar HAEo] glom, Al F o]}
o| = 7 BA 2] A BalE o] ATk

E A= KAERS datas AFESl d=le] B4 g
tlolg 4S5 Al d] 997} ot @Al VigiBase 5 Al
o= ofokE HAE ARIL FHEI JYAT, ol =<l
7 IFH B2 ARBEsH] EAC W Afolol| tigh arefrt
oJRch. HEah, 7)400] we opAle] 324 % Avje) AuE
o o= Fetshr] sl Al 71d B AeES 71K ¢
A o] 28 = v wgk A o] Qo)

£ A9+ KAERS databases ©|-835 A7} A 2 714
SHAIE 7FAAL Aot -4 Barg FRRge] ik 384 At
2, mUlA REE TR S AT 5 ik o
g Ry Asde] ) By wE 2 1o 92
7} vk SE ok ApEA B2k Alal Als s Harje]
EAol| uj} BghE ARE ¥ddslal e FAE ok B
AToME I Hrkeh o 85 HARE ¥E3FelA] edot
g W&ol tigt A3t JRE de}s}r] oot Tmgk B o
Folie Hznngiol ek cholle ZHes Aus
TS, FA R AN BaFasyt E AR g
1 E A k2 A7) Ut

ot

[-'II.
ofo i

2 E
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