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Background and objective: Sildenafil has been used
off-label for treatment pulmonary arterial
hypertension associated with congenital heart disease

(APAH-CHD) in pediatric patients but it is not approved
by United States Food and Drug Administration
(USFDA) and Thai Food and Drug Administration in the
pediatric population. Thus, this study aimed to
investigate the adverse drug reactions of sildenafil for
the treatment of APAH-CHD in pediatric patients.
Methods: This study was a retrospective study in
children under 18 years old with APAH-CHD who
receiving sildenafil treatment at Queen Sirikit Heart
Center of the Northeast, Khon Khan University during
January 2009 to December 2014. Adverse drug
reactions, duration of treatment and dosing of
sildenafil data were collected by chart review.
Results: There were 112 patients included in the
study. There were 8 patients (7.1%) with 8 adverse
drug events reported during the treatment period,
headache in 5 patients and epistaxis in 3 patients.
Conclusions: The use of sildenafil seems to be safe
in the treatment of APAH-CHD in children under 18
years old. The common ADRs were headache and
epistaxis without any serious adverse event reported.

*Corresponding author :

Yupaporn Preechagoon, Department of Clinical Pharmacy, Faculty of Pharmaceutical

Science, Khon Kaen University, Khon Kaen, Thailand. E-mail: yuppre@kku.ac.th

448 ATUATUNS YT 2562; 34(5) @ Srinagarind Med J 2019; 34(5)



1 < E) a ) a o . . .
srenueIms lifadseassannmsidndaduilariasvuysemu @ Reported Adverse Drug Reaction of Oral Sildenafil in the Treatment

AdARY: NIrANUAUVaaaLionLatUangs; Fafuila;
TspralafinisuriLiie

Keywords: pulmonary arterial hypertension;
Sildenafil; pediatrics; congenital heart disease; safety

ATUATUNSIBAT 2562; 34(5): 448-452. @ Srinagarind Med J 2019; 34(5): 448-452.

UNnin
AMgANTunaeniianuatUangs (Pulmonary
arterial hypertension; PAH) Wuanae LLVIiﬂGlJEJ‘IAVIWUiﬂ
veglugUaglsailafinisudinie (congenital heart
disease: CHD)" sneaulusinsuszinanugdfinisalnisiin
Tudinengtiesndn 18 U 2.2 mamuﬂumﬂuaummmsﬂﬂ
15.6 mamuﬂumaﬂz ametudenuldtesustnavlan
AMTUNSNTaUTIdINaNIENURDHANT YN AAINTIN
uag EJG]i’]ﬂ’]'i’e]EJiEJWUENNU’JEJISﬂWﬂﬁ]Wﬂ’ﬁLLGm”ILuﬂ
m%amm%la (Sildenafil) Lﬂummqwﬁaummal,aulezm
phosphodiesterase type 5 (PDE-5) EJ’]G]’JUVL@SUMSE]HW
IINANNITIUNITOIMTHALEIVDIANTFOLIINT (US FDA)
uazvesglsy (European Medicines Agency; EMA) Toila
$nw1n1Ig PAH IuﬁmmLmuuaﬂmumiﬁ’kﬁuwﬂwmm
a&JNlﬁﬂmmmﬂ%waﬂmWasLummaumwamiiﬂm
QU?&JLﬂﬂwmnzmmmumamLaammaﬂamqqmuwuﬁﬂu
Tsamilainsuaniiide (Pulmonary Arterial Hypertension
in the Pediatrics with Congenital Heart Disease; AP-
AH-CHD) 3
mﬂ%’m%aﬁuﬁxlaiuﬁﬂwLﬁﬂﬁﬁm’avPAH Wuildeya
mﬂmiﬁﬂmLLwaumammUﬂmLLavUﬂUmammﬂumm&J
01g 1-17 Y LUunm 16 aﬂm‘m Fo91 STARTS-1 1897
’J’]E]’]ﬂ’]ﬂquUi"ﬁﬁﬂWWUl@U@ﬂﬂ@ Uandswe 10 nshia
Wevosmudumelagiuuy e1msenteu wasveads
5’1aammﬂ’ﬁlmwaﬂiuammwmm 7 winnisal lag 2
meflﬁmm&rmmmﬂﬁiﬂm lefun stridor ua
ventricular dgUe 2 'ﬁwmawammﬁﬂmmmwmmmﬂ
anlagzline1n1g stridor’
m’mfmaL%"mm’mﬂaamﬁﬁiumﬂ%m%aamﬁﬂu
Nmammwumﬂﬁuwmmﬂmamﬂmiﬂﬂmma STARTS-2
Fadunsfnuiivisonnnsfine STARTS: 1 lagnanas
ﬂﬂmwmwﬂwwlmumaqLﬂunm 3 Uvasunas ﬂa:um
7N uamﬂmﬂaammmmmawimmmmmmmﬂm
a&mmiLasmmamwuﬁﬂwmma’mlmma ZONIIN1TTON
Fiad 3 O Ve 3 ﬂammmmaamaaav 94 93 Uay
88 MINANAU WAy hazard ratios ¥0IN15L@8TINTLIING
nawimwmmmmﬂummmmmmm‘u 3.95 (95% Cl
1.46-10.65) ﬂaumﬂwﬂmwwmmm YUIANAN Hhag
ungeiisnsnsmeievas 9 (5 lu 55) Sovay 14 (10
Tu 74) waz3ovaz 20 (20 Tu 100) awediv’ duiilesn
NAYBIN1SANYY STARTS-2 tito ¥l Tud e.e. 2012 M
US FDA aaﬂmLLﬁmﬂmLLuummﬂmmmﬂummEJmﬂmEJ
1-17 Yuag EMA lmmmmmmmﬂﬂumﬂwmﬂmum
wuﬂLLaumeauluLLuuuﬂﬁhﬂwmmgq WARDULABU

Juran U A.A. 2014 19US FDA ﬁ:l,é'aaﬂﬁ%aamﬁmﬁu
9109090 A.a. 2012 Treadillyla i dudeRuld
(contraindication) ) Tufhedin winfianudndusieddn
1wmuaaﬂumaﬁlwuwavaamsﬁmmmLLasumLmeJ
nAutnaEesrulasadovosnisliendaiu
WaTuLmﬂLwaiﬂmmaummmwaaﬂLaamLLmUammm‘m
ﬂaW’JJJ’ILLauﬁ‘\]ﬁ]UusLuﬂiuLWﬂiﬂ/lEJmm’lﬂ‘UEJ’IG]’.J‘L!ELUWN
ﬂaum‘wamﬁﬂmmhmnmmnmammwaamLaamum
ﬂaﬂawmmmhwﬂawmﬂmmLum FatunsAnendas
mmaﬂiuamLwaﬂmsmmmﬂaamaiumﬂ‘ﬁm%ammﬂa
Iuwmamﬂl‘mwumaumwmwaamaamLLm‘Uamaw
Sstusiulsemlafinnsuscnda

IBEMsAn

miﬁﬂmummsmwamaaawaamﬂmumamam
iuLUEJ‘LlN‘U?EJL@ﬂVlimﬂ mwmwaamaammﬂamaw
auwuﬁﬂukwﬂawmﬂmmLufﬂ fimgtioundt 18 U uay
15UNSSNEN zuIﬁﬂwmmamsmhaiﬂmmﬂmuauaaﬂ
WREUUile UINeIaEYaULAY ‘Luﬂum@alumimu 2009
fafunmn 2014 eeAndendUrenguiliilasunisitade
fe59a ICD10 (International Classification of Diseases
apd Related Hleatth Problem 10th Revision) 33 126-128
Famelsamlangllasiulenuazlsanisivaisuladinues
Uonalazsiia Q20-Q28 ﬂE]Iiﬂi‘UNﬂﬂﬂ@]LLﬁﬂ’]LuﬂsﬂaﬁuUU
Inaisuladin IﬂEJiJLﬂiu%miﬂﬂLaaﬂN‘U’JEJL‘U’] i1 145y
mssnmmam%ammﬂaLLUUi‘UUivmu 2. 91gpendn
18 ¥ aaumhEmimmmmmmmmamaiumﬁul,wuiﬂ
Lay maualuauuma £QNANDBNAINNTANY

mmﬁluwaﬂivamﬁ]vmmamaumnmauamwlﬁu
L’J‘UiuLUEJWZNB\I‘LJ’JEJmaﬂuﬁ]wﬂﬂﬂiuL&JuE]’]ﬂ’l'thWﬂUSwﬁﬂﬂ
fiAnsenidinnmatnlsstissnienanmadene
mmmaaﬂgummﬁ Iadifganssuululinsgidoya
‘1/131‘1.1LLauEJWﬂﬂﬂmwwiwmﬂ%wﬂﬂﬁmLLUiLLU‘UﬂaN (nom-
inal scale) Wu e wanaduiosay duus interval 3o
ratio scale WY YUINET D18 LLamaLﬂumLaa&J (mean) AU
muwmwummmu (SD) msAnelEsunsfiansauay
wmm%s‘usawmﬂmmisumiasaﬁssumimEf[,umwa
UnANeSeveuLny aafi HE581167

NamsAnNE
nNsnunUnYsEidsudUiediuiu 161 91 dy
YagsunasisIuau 112 518 Sevaz 73 [Wunavdaay
Joway 74 losunisiisauniluniazlsailafinisuaniiie

ATUATUNS YT 2562; 34(5) @ Srinagarind Med J 2019; 34(5) 449



Jd A IS
ATTUNTAU ATV LAZAUS

@ Wannabhorn Srimanee, et al.

Wan mmaaamm‘u 68.1£54.6 Lo (929381119 0.1-
202.2) mumsmaamwm‘u 1.1+0.3 un./nn./3U szezia
IF5upnadewinfu 2.0 +1.4 T @maﬂwmmaqammam
Famn51991 1

PMNNSANYINUBINThUSEReR 8 winnisallug
U1e 8 snelaeiduinAndesesay 50 msuaaamm‘u
123.3+59.2 \flay (32958139 0.1-174.2) swmaﬂms‘u
gAY 8.348.6 Liou (4293831919 0.7-25.0)
ﬂmaﬂwmw%awma 8 518 (5197 2) ummammu a4
978 mimumﬁummmmw 1 un./nn./u (mmm 1, 2, 4,
Lay 6) LLavmﬂwmmu 1 efildSuruneniu 2 un/
An./Au @t 3) ernnsliifisUszasaiinuldun Uandswe
5519 (iaaav 4.5) wagideanualua 3 518 (Seway 2.7)
(#1579 3) NﬂawLﬂmLaamﬂ'n,miuamuﬁﬂiﬁwmaiﬂlm
mhﬁmermﬂ'1immmmuumawmwamaﬂﬂ 2 919
(mmm 6 ey 8) Lmama"hﬂmmmammw 6 losuen
snadilunandomn muwﬂwmmm 8 tudanalaile

a d
0150 o
ansldfisdszasaiinuannisinuassd ldun Uin
Aswzuazidondunilva Fedenadasfunaninnising
283 STARTS-1 fisneeuinnueinistandseeainnisiden
FanwialudUredininuiuesas 13 Wudeatiunsing
294 Goldberg LarAnz S1891UINTIAATYE SOBAY 33
915Ut (flushing) Spsay 19 lawueinisueaiiu
solnduRnUnfuarnzudsiuesesny @ (priapism)®
UszdnsnmveseBaduilalugasiinsiesain
NMIANBILUU pilot, open-label WuinenfinatELiNTEYy
nalun1siAy 6 Wil Tenugliinisalundswe den

M51971 1 Arudnwazvetae APAH-CHD lunsingn
(n=112)

anweuy IuuGayaz)
LA

Y 39 (34.8)

SN 73 (65.2)
914, WU 68.1+54.6
(295 1IN) (0.1-202.2)
YUIAYI, UA/AN/IU 1.1+ 0.3
(F219581319) (0.4-2.8)
sygznalesuen, U 2.0+1.4
(A29581119) (0.0-6.2)
Tasumsisiawnlun1ig CHD 83 (74)

CHD = congenital heart disease, APAH-CHD= pulmonary
arterial hypertension associated with congenital heart disease

M19199 2 Aaudnuauzveiie 8 Mefiine1n1slaifg
Uszaad (n=8)

Snualy uau(ezaz)
L

Y 4.(50)

VN 4 (50)
914, LU 123.3+59.2
(295%IN) (0.1-174.2)
srgznalasuen, Loy 8.38.6
(F29981I9) (0.7-25.0)
lasuniseindiawAly CHD 4 (50)

CHD = congenital heart disease

Auanlva wasuduas e demanisdnendululy
wemaiediuluglvg’ Iaensfnwuuuguluglvgny
o5 liifisUszasd ldun Uandses omnsliddes niiuas
wazidennanlva onisuindseeiazidennianliatiu
Jadueinismeszuudssamuazsruumela muadu
fmmmi‘dmﬂimmmmaﬁmﬂlmmaﬂa"l,ﬂmsaaﬂqm
193871%900nqMETudanuy selective ubiladnmy
191299 (specific) afiFuoulesl PDE-5 ez 1919924
maaummal,auiézm PDE-6 Uz 11 ldse fasuieului 2
‘U‘u@mllaEJIUi“’UU‘IJi“ﬂ’WIﬂ’]Uﬂa’NLLa”mSEJUEN‘Lm’fL%
naemAenluaueaianisuenei Wdonlvaouly
syuvUsvamalunasdmaliineinisuindsey e1dan
mWammmm’LwLﬂmmmslmmumwuiﬁluwﬂwwLiJu
Isaluinsu’ EJ’1ﬂ’l‘iﬂ’afﬂﬂi‘wwu%ﬂLﬂu@’lmﬁvbJW&‘LJﬁ NGl
type A s innnalnniseangrisvesen awnsann
wld fanuduiusfugninandsineuarauinveen
wwﬂwimu druernsidenseluaiinannisfien
aaﬂqmawmulsum PDE-5 mimwmhmmﬁuaa cyclic
guanosine monophosphate (cGMP) wagifin sy
suaﬂumﬂaaﬂlm ’Lumiﬂusamiﬁmﬂamaamimaam““‘
1umiﬁﬂmummammu 3 918 fisreeuanisliis
UsvaaﬂLaammLm"l:waLLmW‘U'mlmJﬂﬂﬂlmummuﬂmmv
nauUBNIAGeNTINAEY muumﬂsﬁm%ammﬂammu
mmumsnmmammmimLaammammmmmmmm
rudsdunmainoimadensenisdastiniaihe Tuas
Anmuenishifislszasdedidlnadn
mamnmuwmwmﬁmmummﬂwwiuamuuaw
avuﬂ%Uﬁuaﬂawlfmml,ﬂafasuamaa mﬂwmam‘mm 8 918
TEUeduu 6 ﬁwumammm 10 U asufuindnls
uﬂ’mﬁiﬁiﬁLLau‘UE)ﬂ@’]ﬂ’]ﬂuWﬂUiuﬁﬂ?ﬂﬂﬂﬂﬁﬂLﬂﬂl,aﬂ
mﬂ’mmnmumauaamnqmmvlummsaLL’«NLmema
maszmmmﬂummﬂquﬂsumﬂwmmuﬂummqlm
mﬁﬁiwmmmezjammﬁ/\laiw,mﬂuum@ﬂmgLam N9
Haglsutiu EMA uuzthauaeldludinduiumin win
dntineeni 20 Alansy wugdl 10 Jadnsy Tuay 3

450 ATUATUNS YT 2562; 34(5) @ Srinagarind Med J 2019; 34(5)



1 < E) a ) a o . . .
srenueIms lifadseassannmsidndaduilariasvuysemu @ Reported Adverse Drug Reaction of Oral Sildenafil in the Treatment

Table 3 YoyamiluresUisineinshiiesUseasddnuunniu 01y e Yunelasu seezna1ilasuen (n=8)

o o A 218 wWaaudly YUINE SzuzaNE UL V= q o
A0 o WA o - 2115 kineUseaed /n153nnIg
(hau) a19% CHD (un./nn./2u) (hau)
1 69.6 F YES 08 8.7 denianinalingnaudedlunuunng /
Haadldensiol
2 0.1 M YES 0.9 25.0 Bonialnaseiies 6 $alus / TWense
it
3 127.4 F NO 238 0.7 wweaduailva / ldense
q 174.2 M YES 0.8 2.5 Uanfsuwy/ e
5 146.7 F NO 1.3 8.7 Uandsuwy/ [Wenre
6 160.0 M YES 0.6 1.2 Undsuendsannniugy/ galieus
nduInlvisondsnnii 6 ey
7 160.5 F NO 1.8 16.5 Undseeiduuiensy anvuineiaintu
av 2 ASanaeuay 1 AS9
8 147.6 M NO 1.1 28 Uindsweiiloniugr/menalien

CHD= Congenital heart disease, F=Female, M=Male

na1 winthminunni 20 ﬁj,aﬂ%’u LUz 20 dadndu
Juag 3 1N mu’pgﬂmﬁmﬁﬂmﬁﬂﬁaaﬂ’h 8 Alansuds
LufifmualIuanitiannuuimisljuaienisidedeunas
nMsguasnuanzauiuvaoniiendengilulsemelne
U n.A.2556 iwusummmmuumﬂa 1-2 un./An./3u Wus
Tiiuae 3 na1' diudeyalannvilsds The British
National Formulary (BNF) ivusummmﬂdamm%lammu
Lmﬂma 1 flau-18Y fAe Ls:u‘wsumm 0.25-0.5 un./nn. A
4-8 sz'ﬂm memmlﬂmamm 2 un/nn. 9N 6 T
miﬂﬂmuwmmms’kﬁm%ammﬂammmLaaa 1.1+0.3
UN./NA/IU (B98I 0.4-2.8) szquqmuw,l,mmwm
Usenalneiugi amﬂaamumﬂwmmu 197 il
SUrUINEININATIN 2 UN./AA/TU mwﬂasswummﬂ 21
AlanSuuazlasuenvuin 20 fadnsu Tuag 3 La Andu
WnADIuIAY 2.8 un./nn./Tu
JairinvesnisAnwdaeguuuunisdneidunis
ﬂﬂmsawamﬂumwamuaummimmmﬂuwmi GG
g muL‘Wi%mmiiwmuuaamwmmL‘Uu%ﬂ (under
report) aedlsfinumsAnniluandiisiuisnudasnsty
Yosn13denTanulalugUaeinn APAH-CHD Tuszazen
ormslafislszasiimenulunmsinundansos gy
mimLLaLihivN‘LummaLmﬂwlmum%aﬂmﬂ/\lawmmm
LLWWJLLawLﬂaﬂJmam*ﬁaaauammmﬂmwnﬂiwamwLﬁ]@
Iuﬂﬁﬂﬂmuﬂummwlmwmmﬂmﬂauaﬂmama
m’msLmwUﬂmaﬂxmLri‘hmqLLavswamuUﬂmmmamﬁ
unndnsuidodneinslifesrasdiana

asl
nuan1sAnyantliiuinslde@asuniialunis
fnwnnzanudunasnidenunsengefiduiusfuae
wilaiinsuwarudalufUaedinengdosndt 18 U 1ussey

P

nmﬂivmm 29 navilanuUaeniie 215l sUsTasA
fiwu lown U’JiﬂﬁiHULLawLaﬁJﬂﬂ’lLﬂ’]VL%a lainusieueng
TflsUsrasdiisreuss ddunfiunmeuazndynsazdos
Jnsaeuaiu Aum LLﬁ"’I‘Mﬂ’MiﬁLLﬂNU’JEJLﬂEJ’JﬂU’eJ’m’ﬁVLSJ
faUszasATiAnannislden

Y a
G RETENEN]

1. Limsuwanna A, Khowsathip P, editors. Pediatric pulmo-
nary hypertension. Bangkok: bangkok medical publish-
er L.P.; 2010.

2. Van Loon RLE, Roofthooft MTR, Hillege HL, ten Harkel
ADJ, van Osch-Gevers M, Delhaas T, et al. Pediatric
pulmonary hypertension in The Netherlands: epidemi-
ology and characterization during the period 1991 to
2005. Circulation 2011; 124: 1755-64.

3. US.Food and Drug Administration. REVATIO (sildenafil)
label. [cited Feb 5, 2015]. Available from:http://www.
accessdata.fda.gov/drugsatfda_docs/label/2014/02184
55011,0224735004,0203109s002(bl.pdf

q. Barst RJ, Ivy DD, Gaitan G, Szatmari A, Rudzinski A, Gar-
cia AE, et al. A randomized, double-blind, placebo-con-
trolled, dose-ranging study of oral sildenafil citrate in
treatment-naive children with pulmonary arterial hy-
pertension. Circulation 2012; 125: 324-34.

5. Barst RJ, Beghetti M, Pulido T, Layton G, Konourina |,
Zhang M, et al. STARTS-2: long-term survival with oral
sildenafil monotherapy in treatment-naive pediatric
pulmonary arterial hypertension. Circulation 2014; 129:
1914-23.

ATUATUNS YT 2562; 34(5) @ Srinagarind Med J 2019; 34(5) 451



Jd A IS
ATTUNTAU ATV LAZAUS

@ Wannabhorn Srimanee, et al.

10.

11.

12.

452

U.S. Food and Drug Administration. FDA drug safety
communication: FDA recommends against use of Reva-
tio (sildenafil) in children with pulmonary hypertension
[8-30-2012]. [cited Feb5, 2015]. Available from:http://
www.fda.gov/Drugs/DrugSafety/ucm317123.htm

FDA drug safety communication: FDA clarifies warning
about pediatric use of Revatio (sildenafil) for pulmonary
arterial hypertension[3-31-2014]. [cited Feb5,2015].
Available from:http://www.fda.gov/Drugs/DrugSafety/
ucm390876.htm

Goldberg DJ, French B, McBride MG, Marino BS, Mirarchi
N, Hanna BD, et al. Impact of oral sildenafil on exercise
performance in children and young adults after the
fontan operation: a randomized, double-blind, placebo
controlled, crossover trial. Circulation 2011; 123: 1185-
93.

Humpl T, Reyes JT, Holtby H, Stephens D, Adatia I.
Beneficial effect of oral sildenafil therapy on childhood
pulmonary arterial hypertension: twelve-month clinical
trial of a single-drug, open-label, pilot study. Circulation
2005; 111: 3274-80.

Galie N, Ghofrani HA, Torbicki A, Barst RJ, Rubin LJ, Ba-
desch D, et al. Sildenafil citrate therapy for pulmonary
arterial hypertension. N Engl J Med 2005; 353: 2148-57.

Ferrari A. Headache: One of the most common and
troublesome adverse reactions to drugs. Curr Drug
Safety 2006; 1: 43-58.

Ferrari A, Spaccapelo F, Gallesi D, Sternieri E. Focus on
headache as an adverse reaction to drugs. J Headache
Pain 2009; 10: 235-9.

13.

14.

15.

16.

17.

Rondina MT, Weyrich AS. Targeting Phosphodiesterases
in Anti-platelet Therapy. Handb Exp Pharmacol 2012;
210: 225-38.

Gresele P, Momi S, Falcinelli E. Anti-platelet therapy:
phosphodiesterase inhibitors. Br J Clin Pharmacol 2011;
72: 634-46.

European Medicines Agency. Assessment report for
Revatio. International non-proprietary name: sildenafil.
Procedure No. EMEA/H/C/000638/11/0028.London, UK:
European Medicines Agency; 2011 [cited Feb5y 2015].
Available from: http://www.ema.europa.eu/docs/en
GB/document _Llibrary/EPAR - Assessment Report -
Variation/human/000638/WC500107804.pdf.

The Heart Association of Thailand under the Royal
Patronage of His Majesty the King. Guideline for diagno-
sis and treatment of pulmonary hypertension 2013. 2nd
ed. Bangkok: Colour Harmony Co.Ltd.; 2013.

Joint Formulary Committee. British National Formulary
for Children. 2011-2012. London: British Medical Asso-
ciation and Royal Pharmaceutical Society of Great

Britain; 2011. m

ATUATUNT YT 2562; 34(5) @ Srinagarind Med J 2019; 34(5)



