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A Case Report of Cyanopsia after Taking Sildenafil

Chan Hee Lee!, Joong Sik Yoon?, and Eunhee Ji'*

ICollege of Pharmacy, Gachon University, Incheon 21936, Republic of Korea

2Regional Pharmacovigilance Center, Korean Pharmaceutical Association, Seoul 06708, Republic of Korea
(Received November 11, 2019 - Revised February 9, 2020 - Accepted February 11, 2020)

ABSTRACT

The emergence of phosphodiesterase (PDE) 5 inhibitors gave rise to the solution for erectile dysfunction, starting with the

development of sildenafil,

Although their efficacy in treating erectile dysfunction has been shown,

the side effects of PDE5

inhibitors, especially sildenafil, must be taken into consideration, A 64—year—old man received 100 mg of sildenafil and experienced
blue vision in both eyes; however, after a day or so, his symptoms improved. The symptoms disappeared when he stopped
administering sildenafil, but reappeared when the medication was re—administered, Therefore, he discontinued sildenafil treatment
and was prescribed udenafil instead. After that, visual adverse events no longer occurred, Causality assessment showed that in
this case, sildenafil—induced cyanopsia was “certain” under the World Health Organization—Uppsala Monitoring Center (WHO—-UMC)
criteria and Korean causality assessment algorithm (Ver.2), and was “probable” according to the Naranjo scale, In addition,
sildenafil also led to abnormal visual reactions in other cases. Sildenafil can also inhibit PDE6, which is present in retinal cells,
unlike other PDES inhibitors, Thus, visual adverse reactions, such as blue vision, are the unique results of sildenafil, and other PDE5

inhibitors may be used to prevent them.,

KEYWORDS: Sildenafil, cyanopsia, phosphodiesterase (PDE), adverse event, causality assessment

Wy B AJo] A Q] 50% o] dolla] e 4 gl.“}tq],l)
phosphodiesterase (PDE) 55 A8]1& 0 & AA|5}= sildenafil
o] ZAFWA LI RA X759 N2L ABS IA FAk?
0] vardenafil, tadalafil, avanafil, udenafil 5 =% PDES
AAA o] Hulslo] thekst A& Algsia Ut o
°HA= PDESE Alghezy ofarl wdsed 12 3}
o T, X, A2 v, HIRITHE 59 o) dwkso] u
B 5 gnk?) olid FEAelE Bysla 7 ogde &
1k} 2= 9)= o LSS = AJo| 8k Bilo] 9)th 4 Sildenafil
9] A5 780l ‘“HT 335}71] yehg 4 9lom Qhdgx 9
Aol Zgalgo] <ESHA Y

3 s ol el WA SV gSE 2501 0
A elA g, FaA e BAFOIG AE, B,

sildenafil?} GA}SEA Y 282}o] st 943} Hqﬁ__ om_}x]
£ 99kt Tadalafile] 7S, Fo ke 3219] 29 o]dolA]
DYele opukgo2E FE, 52, 288 Y So] ).
W, RIS ol kg (<2%) 0% Qi okl Ao
2, And@Yy 58 X3, & 55,
7}, BAE K Fo] Aot o]t o E
A& GAsHA] gitth. T T2 PDES A1AIQ] avanafil
Prel, 2o 58 f e 4 gler] ol A
AAE A A 1% B]vke 2 B E Q).
2005 =] 5U1E udenafile] o)

HRS-0 2= QhAZ R} FRo] 7P B3 wiF, orgd

%

0-‘—‘3

= &H

:iﬂr

o
&

1 ofN

I

ol

il

-
m‘i
ol
ol
—&UEJ

*Correspondence to: Eunhee Ji, College of Pharmacy, Gachon University, 191 Hambakmoe-ro, Yeonsu-gu, Incheon 21936, Republic of Korea

Tel: +82-32-820-4939, Fax: +82-32-820-4829
E-mail: ehji@gachon.ac kr



60 / Korean J Clin Pharm, Vol. 30, No. 1, 2020

BaF 5o] RaEQiehY) o] oko) Ajztw} e E ol kS
O AAE 923% 9] Bx} F 1% mwke g AlokE Y ok e
, AAF Fol UrE‘r‘*OU% AlZtod ARElE 100 mg T A
sl 6 a7t 3,5429S tiide = XS Al & ZAIA
Bud 14 goll= %iME}.@

PDE5 SAA1e] Alok I ok E3iA= A4k,
0 ]‘_:. Q) }14 _T_o /\]_'('%oﬂ 1

:

2 o\ rlo

sildenafil®] 7 sildenafile] @z}
o] FH-sk ”“1}01] g3l =& 3= E EO]E o] sEA

AollA Ba=Q7] wiel o] s F7IRE shk= &1t
A AAE S 5 TYE 72 ook fav} HASkAL
ATEY w3k R jpoll Rk Al o] MAsh=
AL A= B}l A sildenafilS- &3+ PDES AAA| AHE:
< FABIESE AuslEle HS B3 sildenafilol] 23t Alof

BAGE folsiol T & ok WepA B Aol
sildenafils B3 & HxA)Zo] YeERE YA 3o tish
AHE Buslal, sildenafil} S Alole] QIFHAIE

World Health Organization-Uppsala Monitoring Center
(WHO-UMC),” Naranjo &2 555} 3=+ 134 37} <&
2 (ver. 2% o183l H7kskaiA} gk

Sa=n

644 FAdo] L7 °§ 018}o] sildenafits D& A] 5= 3
g8, H 8FS 100 mge = FFsiaint. 1] o]
e ok %%0}1 1/]r‘ﬂ vz AFEisg & A A
o] A Kooyl skF A% Apd ;MFopA| AL, T ok

8 859 112717 @Aako] HHEE QIThAL Fh). o] sildenafil
S ZU3HL udenafil2 WS W ASIG =), U o] Aok &+
& 01*0“:‘ &2 YehiR] ekslthar gt $xl= 41 <F 170
70 kg A== 1 Uoltfo] A<l AlAelH, &
il golu g H-8ah= ofo] flaL 7%k Held
871 % LO] vehd Wj7hA] HE R Zehike Qb ske glo
™, B4 = 2-8-81A] skt

QlapdEIt

’37] BRI A LAYGE o) S o|okE ARG gof A
#= EFAAIR] World Health Organization-Adverse Reaction
Terminology (WHO-ART) 7]—1—01] we} BFshH HAxZ=
(cyanopsia)’©|t}. 9] 3kx}2] 739 sildenafilS E-83F & A4

Aol UElaL, FoF T A A]—E]—ﬁx] , AT O] 5
Aol e = Ao 2 Hol 1 Qo= sﬂdenaﬁlol LIESRN =
oo we} sildenafil} FHAS Ate]e] QI3HdS WHO-
UMC 7]5#, Naranjo ¥al8]5 183l $k=3 1o H7t &
EF ver 2.0 715 ARt H7bstdeh A A= WHO-
UMC 7|22 3713k A3}, Qlupido] BHal gl certain) &2 L}
Ehatch ol 9] Alel/} SIeFE Tolsh ALE Alo] AlHE A%

[

WA} BFetar & oefroly sheted e kel &
gho 7 MAiEA] gom, o] ofF FoATH A AR oRE
Ee 515 Holal ATl A] SAte] AREHA7] o)tk
(Supplementary Table 1). Naranjo &3l2]&ol wh=H, 24
ok5o] o])\hﬂ}o S A dog|= Aoz BHyE HE ¢l
(+1), °I= g F okl WS o (+2), o]l
ofzigh OVJ‘?}" S o e vE dlle] EAHA &
SHH2)aL & 4= Utk =3 o4 k-5 Fdslal o ke
o BRFT(+), A5 F olubgo] T Yeltorz
(+2), A2 7t A= F 87, “333] F4d Hprobable) ol
3 gSH}(Supplementary Table 2). PRX|=o 2 k=3 <13}
%7} Larg]F ver 2.000 wht 4] oFE S7pAFe) vk E
OPIRRE(+3) 02X, Tkt 24 M ASHAT sl
(+3), & T F I3 s7o] TAENOH(+3), AFA
2 3L 3ol ‘/}E‘r‘*ﬂ(ﬂ) o] $xh= o)At A
o] RIaL(-1), HIFEQRI0E o IAlHT}F AEEA] Fok(+1),
128 ‘Q@%‘(eertam) ’S 2 3 7}= UK Supplementary Table 3).

R
i

M1

SildenafilS E-8-3 3 Ak o] T gk o] ALl &) T
¥} o] Byg u} gl H MW 27419] FAdo] sildenafil
citrate 50mgS 30% E-8-3}31 511 (sinus tachycardia)@} 7
AjA]ok(blue vision)7} L}E]r‘i]\'ﬁ]'ﬂ' ‘%‘t AL 5 AR AR
t}h10 2ol A& 324 J4do] 2000 mg?] sildenafil citrateS
5& I F X, ofAYE, A7 A& Aot 57 58

T 5L G 1wl Alof s o] UERg=], o] % 389 H ok
i]f’i 55 O] /\]E':io] 9}@‘5‘] }ﬂlﬂ-goir;]-j_ 6]—]:]- 11) 6‘1— 31/\']] i
o] YA Qg oz Fulj3k A= sildenafil citrateS #I1
np & QR o] ZA) Alopr} WS, AT FEt &
2 gA AT 50 mg/mLET B2 S A Aoz

A&stank?

Sildenafite HIE3F PDES AAAEL A4 A=l 23 &
A WE fEshe AH71AE 7RIt 74 e 2788

WA o] He olglol] oJaff T f dF7t S7HE AEHIE 9
n)gkeh13) A2 215o)| o)s) S AsNHA Y] sinusoidol| A nitric
oxide (NOY} &5 NOE guanylyl cyclaseZ 43K A
cGMPS A3l AIE W) Ca?* 57} Solzinh 1419 o)z
sl S gsHAe}t Alse HeEZo] olgkE . FFI} FU)s)
o 717k =k o] Bgell A cGMPE PDEsS <3 &
TV #¥A o2 XA sildenafild] ©J3] cGMP-E©]%
PDES7} 8|2 0 2 AA| =W cGMP7} 57} =4 2= o
a7} X]"QE]— 17,18) cGMP+= w3} wjual 71’”’/"]]3_9]— o _ir_x_ﬂ
2.2] BAF(photocurrent)S 2= T8 Eajo|7w jc}192)
dlo] 918 ujj, ZPIAIEL] cGMPE= YA 2] ¢GMP-gated

o rlu ok
ruz

>



gole Aol A o] g AejE 4310 vz
wlo] 9)& wl= cGMP-5°]% PDE67} 843315 1,'0) A2
9] ¢cGMP7} 723l & o ¢cGMP-gated o] A o] 23] A
Ho -0z 23F ozl Al4A 2T o] 7w
oh.22) walbd 9] 71-eld PDE6Z} JAIEH  cGMPL
CAMP?] FE7} #& o E fAH L Wt M2t AbEst
of whate] Agal Balo] & JEe T Hed), ) o7
FE23 AL sildenafile] PDE6S A= 2 EA 288
T Ate Aolot. o= FHA EAW0] vhE o8 in
AR gelgt 4= Ut} 3k o £, Nivision-Smith]
v AE o] 83 AFS PDE6S} sildenafilel]l &3+ S Alo)
o] AAGE KT Ql}. o] AA] o]8g vl F o]
3 A AAA B fHAKrd] H)E Ve AWl of
AR} sildenafil citrate®] S0 W7-31A ¥kg-a1Th20)
o rdl 4 0]7} cGMPE #38F= PDE6S] A o] EA)
3laz, o] 2l Z7HE cGMP7F =48 YeR)7] wjio|c).1?)
I T2 A3 A 7 E PDE6S] o BB v 2071 29
H re2E o] 83, ©] %5 PDE6 &430] =l HA
o] Wl oA 71X A Sa7HA] 239k cGMP
=7b FREE BT 53 sildenafile PDESS} PDE69]
T2 9 Ago] AL ZPdA|ES] PDE6 2 &4 (holoenzyme)
= o8} B Frl Atk (catalytic subunit)?} 27FA]9] SUgH A
A y F) ATE o] FolA] Uil o] ATES] 3AF T
27} PDE5%} frALs)2®) ©E31 PDESS} PDE6E B58 24
S¢S 7R 2 okl £3HE tandem GAF EH|Q1(GAF
a, GAF b)o] $23F 494 AF8AS Yehitt.?® sint op
2}, PDE59} PDE6 Alo]oll= &4 =1 l(catalytic domains)©]
F2 EART T o]20] Afsle Ao FAME EAS
t}28) o] 83t FA O 2 <18 sildenafile PDESO] thafl K, 2k
o] 4nM=E F& A93E 7 dAAelEA IPAES
PDE6e] th3t K, 2t 30 nM 52| 971= 7HA 7% §eh2)
w3 sildenafilo] PDES A4 &3}o] oF 10% RS2 gute]
PDE6S A& 4= gle}.28:303D
PDE6 SJAJ¢l] o] gk Ao} 0]/ PDES AA| FollA =
E3] sildenafitS E-83F 490 F2 w3t} 3?) o]&= PDES
AA A we} PDE subtypeoll theh 13Mda &/gdo] tha27)
uj] F-o]t}. Sildenafil>- PDES A€]4do] PDE6°] B3 108] 7
Tl =4 @olPY PDE6E 47| 2AIS 5= Sl whA, tadalafil
o] A9 Xzt Zeljo} #wEF PDE6O] thal H13Hdo] Ao
2w o} o]2j3 Ba8-9 Ao] YehhA] ekgiet 3 w3
tadalafil®] PDE6]| o 3F 21l A3 sildenafild T} 2F 348} A=
O 1C5°] oF 88 A% 3=34th.3Y Tadalafilo] PDES <]
subtype oAl 53] 1sHdS UERll= PDE= PDEINIZE,
PDE59| gt 1189 oF 20% =S 7AW 42 =
Bx31} ) Tadalafilel] 2J8] SolalAl 55 (back pain)e]

AEUE 58 o] % 2AYFE Aol TR ALl /61

ehd 4= d=d], o]Ae] PDE11 &A9)] 93] YJehl= F2+
1A= B8t} Vardenafil®] 7-$- sildenafil?} PDE
dS vl gl S o, PDE6] st e <] xtol7t ¢l
. , TF2 PDE 538450 tigh dgdo] dujze=z
t =A Yeh=t Y E vardenafile] PDE29] thk Aei A
< oF 6.94) 31 PDE6O] th3k Aelide of 1.3u) Erh Y
T2 PDES YAA| 2] avanafile sildenafill o} =& PDE 5%
Fahof tisl] delde] =01, PDE6S] 73-%- oF 7.54), PDE1<]
79 ok 26.78) A% =t} T8} avanafile] PDE6o) tish
IC57F o 250 320} PDEG Aol 2]k A|of o dwh3-o] 21t
ER}R] o= Ao FAEG Y A7) ZHjo|MY s} o]
Zo] xu ¥k udenafik> PDESO] thdh AelAde 1C4.0]
8.25nM= =91} PDE17} PDE6®] thdh el gd-e e} 39 o]
3} o] wjFol &x}7} sildenafiloll A udenafilE 733}
E-83 5 FAAS Sl Eh A 82 Ble® A Erh

g 8

Az BE)3 Q1= PDES AAIAIES 22 PDES oA %}
S 7Hol= Bk o kgl oFE il 2}ol7) gl
Sildenafil B-& - @A M A|ZFof tjsl] WHO-UMC 71,
Naranjo €18&, 33 QI3 Hr} Ga18])E ver 2.0 715
£ A8t 1AM WIEE AlElg A 242 GAE e
a3}, gagto g yelyitt o]ydk Alofd olahukg-2
PDE6 zlsdo = Qlsfe] WA¥eh Aoz HRlth. PDE6 %18}
Ao 7} ek 2 Abo) o] tadalafilo]y} udenafil®] 7-$- Aok
B Yo} A7} ol S8 A9 YA ¢=t}. wre}A] PDES
AAA B-& F oldukgo] M UE TR =g

A As 139 = ot

Tk

rok

1. Feldman HA, Goldstein I, Hatzichristou DG e al. Impotence and its
medical and psychosocial correlates: results of the Massachusetts
Male Aging Study. J Urol 1994;151(1):54-61.

2. Wespes E, Amar E, Hatzichristou D, et al. EAU Guidelines on
erectile dysfunction: an update. Eur Urol 2006;49(5):806-15.

3. Huang SA, Lie JD. Phosphodiesterase-5 (PDES) inhibitors In the
management of erectile dysfunction. P T 2013;38(7):407-19.

4. Ministry of Food and Drug Safety Integrated Medicine Information
System. VIAGRA® Tablets 50 mg/ 100 mg (sildenafil citrate) 2014.
Available from https://nedrug.mfds.go.kr/pbp/CCBBB01/getltem
Detail?itemSeq=200410082. Accessed August 16, 2019.

5. Ministry of Food and Drug Safety Integrated Medicine Information
System. Cialis 10 mg (tadalafil) 2017. Available from https://nedrug.
mfds.go.kr/pbp/CCBBBO01/getltemDetail ?itemSeq=200307768.
Accessed August 16, 2019.

6. Ministry of Food and Drug Safety Integrated Medicine Information
System. Zydena 100 mg (udenafil). Available from https://nedrug.



62 / Korean J Clin Pharm, Vol. 30, No. 1, 2020

10.

11.

12.

13.
14.

15.

19.

20.

21.

mfds.go.kr/pbp/CCBBBO01/getltemDetail ?itemSeq=200500258.
Accessed August 16, 2019.

. World Health Organization (WHO) — Uppsala Monitoring Centre.

The use of the WHO-UMC system for standardized case causality
assessment. Available from https://www.who.int/medicines/areas/
quality_safety/safety efficacy/ WHOcausality assessment.pdf.
Accessed Jun 17, 2019.

. Naranjo CA, Busto U, Sellers EM, et al. A method for estimating the

probability of adverse drug reactions. Clin Pharmacol Ther
1981;30(2):239-45.

. Hong K8, Park BJ, Sin SG. Development of a Korean algorithm for

causality assessment of adverse drug reactions. J Korean Soc Clin
Pharmacol Ther 2002;10:129-42.

Guler S, Gokeek I, Guven I, ef al. Blue vision and sinus tachycardia:
sildenafil citrate overdose. J Acad Emerg Med 2015;6:87-9.

Li Y-Y, Yu Y-J, Liu X-P, et al. Visual impairment with possible
macular changes after a high dose of sildenafil in a healthy young
woman. Int J Ophthalmol 2018;11(2):340-2.

Yanoga F, Gentile RC, Chui TYP, ef al. Sildenafil citrate induced
retinal toxicity-electroetinogram, optical coherence tomography, and
adaptive optics findings. Retin Cases Brief Rep 2018;12 (Suppl
1):S33-S40.

Lue TF. Erectile dysfunction. N Engl J Med 2000;342(24):1802-13.
Burnett AL. Nitric oxide in the penis: physiology and pathology. J
Urol 1997;157(1):320-4.

Ignarro LJ, Bush PA, Buga GM, et al. Nitric oxide and cyclic GMP
formation upon electrical field stimulation cause relaxation of
corpus cavernosum smooth muscle. Biochem Biophys Res
Commun 1990;170(2):843-50.

. Laties A, Zrenner E. Viagra (sildenafil citrate) and ophthalmology.

Prog Retin Eye Res 2002;21(5):485-506.

. Boolell M, Allen MJ, Ballard SA, et al. Sildenafil: an orally active

type 5 cyclic GMP-specific phosphodiesterase inhibitor for the
treatment of penile erectile dysfunction. Int J Impot Res 1996;8(2):
47-52.

. Corbin JD, Francis SH. Cyclic GMP phosphodiesterase-5: target of

sildenafil. ] Biol Chem 1999;274(20):13729-32.

Miller WH, Nicol GD. Evidence that cyclic GMP regulates
membrane potential in rod photoreceptors. Nature 1979;280(5717):
64-6.

Ames A, 3rd, Barad M. Metabolic flux of cyclic GMP and
phototransduction in rabbit retina. J Physiol 1988;406:163-79.

Pugh EN, Jr, Lamb TD. Cyclic GMP and calcium: the internal

22

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

messengers of excitation and adaptation in vertebrate photoreceptors.
Vision Res 1990;30(12):1923-48.

. Lagnado L, Baylor D. Signal flow in visual transduction. Neuron

1992;8(6):995-1002.

Ebrey T, Koutalos Y. Vertebrate photoreceptors. Prog Retin Eye Res
2001;20(1):49-94.

Lolley RN, Farber DB, Rayborn ME, et al. Cyclic GMP
accumulation causes degeneration of photoreceptor cells: simulation
of an inherited disease. Science 1977;196(4290):664-6.

Ulshafer RJ, Garcia CA, Hollyfield JG. Sensitivity of photoreceptors
to elevated levels of cGMP in the human retina. Optom Vis Sci
1980;19(10):1236-41.

Nivison-Smith L, Zhu Y, Whatham A, et al. Sildenafil alters retinal
function in mouse carriers of retinitis pigmentosa. Exp Eye Res
2014;128:43-56.

Tsang SH, Gouras P, Yamashita CK, et al. Retinal degeneration in
mice lacking the gamma subunit of the rod cGMP phosphodiesterase.
Science 1996;272(5264):1026-9.

Cote RH. Characteristics of photoreceptor PDE (PDE6): similarities
and differences to PDES. Int J Impot Res 2004;16(1):S28-S33.
Ballard SA, Gingell CJ, Tang K, et al. Effects of sildenafil on the
relaxation of human corpus cavernosum tissue in vitro and on the
activities of cyclic nucleotide phosphodiesterase isozymes. J Urol
1998;159(6):2164-71.

Wallis RM, Corbin JD, Francis SH, et al. Tissue distribution of
phosphodiesterase families and the effects of sildenafil on tissue
cyclic nucleotides, platelet function, and the contractile responses of
trabeculae carneae and aortic rings in vitro. Am J Cardiol 1999;
83(5):3-12.

Wallis RM. The pharmacology of sildenafil, a novel and selective
inhibitor of phosphodiesterase (PDE) type 5. Nihon Yakurigaku
Zasshi 1999;114 Suppl 1:22-6.

Taylor J, Baldo OB, Storey A, et al. Differences in side-effect
duration and related bother levels between phosphodiesterase type 5
inhibitors. BJU Int 2009;103(10):1392-5.

Pfizer Labs. Full prescribing information for VIAGRA 2017.
Available from https://www.pfizermedicalinformation.com/en-us/
viagra/adverse-reactions. Accessed August 26, 2019.

Kotera J, Mochida H, Inoue H, ef al. Avanafil, a potent and highly
selective phosphodiesterase-5 inhibitor for erectile dysfunction. J
Urol 2012;188(2):668-74.

Corbin JD, Francis SH. Pharmacology of phosphodiesterase-5
inhibitors. Int J Clin Pract 2002;56(6):453-9.



AU B8 o) F BT FAA

[¢) o T

Supplementary Table 1. Causality assessment using WHO-UMC criteria

150l gk A1l /63

Causdality term Assessment criteria

Event or laboratory test abnormality, with plausible time relationship tfo drug intake
Cannot be explained by disease or other drugs

Response to withdrawal plausible (pharmacologically, pathologically)

Event definitive pharmacologically or phenomenologically

Rechallenge satisfactory, if necessary

Certain

Event or laboratory test abnormality, with reasonable time relationship to drug infake
Unlikely fo be attributed to disease or other drugs

Response to withdrawal clinically reasonable

Rechallenge not required

Probable/likely

Event or laboratory test abnormality, with reasonable time relationship to drug intake

Possible » Could also be explained by disease or other drugs
« Information on drug withdrawal may be lacking or unclear
Uniikel » Event or laboratory test abnomaiity, with a fime to drug intake that makes a relationship improbable(but not impossitle)
Y Disease or other drugs provide plausible explanations
Conditional/ « Event or laboratory test abnormality
Unclassified » More data for proper assessment needed, or
» Additional data under examination
Unassessable/ » Report sugg.eshng an odversg reochgn o N .
" » Cannot be judged because information is insufficient or contradictory
Unclassifiable

» Data cannot be supplemented or verified

World Health Organization-Uppsala Monitoring Center, WHO-UMC

Supplementary Table 2. Causality assessment using Naranjo Scale

Question Answer Score
Are there previous conclusive reports on this reaction? Yes +1
Did adverse event appear after the suspected drug was administered? Yes +2
Did the adverse reaction improve when the drug was discontinued or a specific antagonist was administered? Yes +1
Did the adverse reaction reappear when the drug was readministered? Yes +2
Are there alternative causes (other than the drug) that could have caused the reaction? No +2
Did the reaction reappear when a placebo was given?2 Not known 0
Was the drug detected in any body fluid in concentrations known to be toxic? Not known 0
Was the reaction more severe when the dose was increased or less severe when the dose was decreased? Not known 0
Did the patient have a similar reaction to the same or similar drugs in any previous exposure? No 0
Was the adverse event confirmed by any objective evidence? Not known 0
Total score +8
Causality evaluation Probable

Definite: 29, Probable: 5-8, Possible: 1-4, Doubtful: 0
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Supplementary Table 3. Causality assessment using Korean causality assessment algorithm (ver. 2)

Items Question Answer Score
Chronological Is there any information on chronological relationship of the Appropriate chronologic
- . . . +3
relationship suspected drug and ADR? relationship
Do§e redlucho'n or Is there any information on dose reduction or discontinuation? Clinical respons§ after dose +3
disconfinuation reduction
Past ADR history Have you ever experienced ADR with the same or similar drug? No -1
Conc.om|fron‘r Is there any information on drugs being taken concomitantly? No information 0
medication
Non-drug cause Is there any information on non-drug cause? ADR not explained by +1
non-drug cause
Any known information Is there any information on the suspected drug? Indicated in the drug label +3
on the suspected drug
- . . . - . imil i
Readministration Is there any information on re-administration? Similar rgsponsg °© +3
re-administration
Specific tests Specific tests such as plasma drug concentration monitoring? No information 0
Total score +12
Causdlity evaluation Certain

Certain: 212, Probable: 6-11, Possible: 2-5, Unlikely: <1



