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3. EANFITEDENAN DN CER « IREHITHOWT
(1) EfEA LR, K EERBRE TR D AFECERE L COMERN

< XHEROFRRITHE (RO BRIFIITE) | BRR R, SCHR - iliE % o e #H
F DA s 45 >

1) EfiE (1983 4£~), PubMed (1950 %£~). MEDLINE (1946 4£~) O
T—=HR—=2AEHNNTRREEIT- T,

®X—U— |
FHERRMENG & I EfE X /N X s T oo
FRICUTOF—TU— REfHAEDbE LU EIILUL T Th o1z,
OEFEWNT —H X— R

gk (1983 F£~)

i IR 5 71

REVIEW 2 {f

O T — H N— R
PubMed (1950 4E~)
i R B BR 22
REVIEW 19 1

MEDLINE (1946 4£~)
i R 7k B 2 1
REVIEW 9 {1

FROEHOHmED O B, N o B RN mE (PAH) BFEIZBT 21
TFT7 4 NOZEEROGIMEEZTRD 2D O LR E =N L, 5IH LT,
<WFEHMZ I 1T D fif IR AR A >

1) RIBEDO/NEO PAH BEIZBUT DV NT 7 4 V7 = U BIEO R 2R
OCAENMEEZRE LI E\IERL, —EHEKR., 77 2R, HEREAR
(Circulation 2012; 125: 324-34)




(FIFR) & /NEO PAH BEICBIT 2 LR THNRIBRIENLE L ST
Wb,
Jiik 0 1~17 % CIRE 8kg LA Lo/ PAH B3 235 fl (%, F. mHED
VVTF 74D LR T EARBICEID T, 1 A 3EEE, 16 HEES
L7z (STARTS-1 #lR),
FEFHMOEB X, AT T 74 V3 HEOHARE 7 7 RO EL R KEHR
EHE (PVos) DR_X—RAT A b D%EvETHER L7z, EEhafraRLE
BEMENOH 72 115 F TEEL, ZOBELEMICE > TZORBROKH S
FEH S, MIRFHGEEE (2AFE TRl S 4v7e) I AT B) & FE AR <°
WHO e NS Eh Tz,
R VAT T 7400 3HOUERL 7 7 BREED PVos %At & D =D HEE
PEIE HARERRGE L 7.714.0% (95%5HHIX[H] : -0.2% ~ 15.6%; P=0.056) T
bole, YVTT74NOFHEHLEHERTIZ, 77 BRELLEL,
PVoa, WHO HEREZHH . MM ATEhAEFEAR Tk L T\, (R EREITARINEL
RS o Te, RE o OF FEFLOEELITRENPELE TH > 7, STARTS-1
AERZE T LI EAE T STARTS-2 IERHABRICADL Z & TE, BFIT
STARTS-1 BRI LED UV AVT T 7 4 VO GEEZ T, 77 8RBETH- -
BEF AT T 7 0 VO, B mHEICEHD 1 507z, STARTS-2 3B (fif
feH) Tk, SHEH TR CEOHEMBED b,
fhiam /N PAH BEICKT 5 16 BRI O LT F 7 4 VHEFNRF I & VAR
WaRLlz, YAVTFH 740 3 AEOHARED PVos AL EIZDOT NICAE
NI IR0 Toy, PHEREE S ERETIX. PVoz, WHO B8, i
ITEVRERH I CHNMEZ R 2 L R S 7z, STARTS-2 ik & O ff &7 —#
NolE, PHERN RN 7 a7 740 E LTHE Lo, Fl K OARE
ICESKBHEHAEZRD D TEDICIEIORIMFNPMELEEZ LD,

(JF30)
Background—Safe, effective therapy is needed for pediatric pulmonary
arterial hypertension.
Methods and Results—Children (n1235; weight (18 kg) were randomized to
low-, medium-, or high-dose sildenafil or placebo orally 3 times daily for 16
weeks in the Sildenafil in Treatment-Naive Children, Aged 1-17 Years,
With Pulmonary Arterial Hypertension (STARTS-1) study. The primary
comparison was percent change from baseline in peak oxygen consumption
(PV' 02) for the 3 sildenafil doses combined versus placebo. Exercise
testing was performed in 115 children able to exercise reliably; the study
was powered for this population. Secondary end points (assessed in all
patients) included hemodynamics and functional class. The estimated
mean[]SE percent change in PV" O2 for the 3 doses combined versus
placebo was 7.7114.0% (95% confidence interval, 0.2% to 15.6%; P[10.056).




PV® 02, functional class, and hemodynamics improved with medium and
high doses versus placebo; low-dose sildenafil was ineffective. Most adverse
events were mild to moderate in severity. STARTS-1 completers could enter
the STARTS-2 extension study; patients who received sildenafil in
STARTS-1 continued the same dose, whereas placebo-treated patients were
randomized to low-, medium-, or high-dose sildenafil. In STARTS-2
(ongoing), increased mortality was observed with higher doses.
Conclusions—Sixteen-week sildenafil monotherapy is well tolerated in
pediatric pulmonary arterial hypertension. Percent change in PV' O2 for
the 3 sildenafil doses combined was only marginally significant; however,
PV' 02, functional class, and hemodynamic improvements with medium
and high doses suggest efficacy with these doses. Combined with STARTS-2
data, the overall profile favors the medium dose. Further investigation is
warranted to determine optimal dosing based on age and weight.

< HARITIB T B R R >
1)/hNED PAH BB 2 x5 & LR RER 2 E i+ T & 5 (ClinicalTrials.gov
identifier: NCT01642407),

% ICH-GCP D EHIKFABR I HO>OWTIX, ZOFRLHT L2 &,

(2) Peer-reviewed journal D#aGn, A & « 7 U v REORERI

1) Implications of the U.S. Food and Drug Administration Warning against
the Use of Sildenafil for the Treatment of Pediatric Pulmonary
Hypertension. The Pediatric Pulmonary Hypertension Network (PPHNet).
Am J Respir Crit Care Med 2013; 187 (6): 572-5.

(CONCLUSIONS)

(FHFR) /MR PAH BEFICHT D UNT T 7 4 MK DIRBEOERKEER L H -
T, BRMIZB W TIZ EMA IC L - CTZ OISR ARENZICHED LT, FDA
DEREMRFEMRIZINT T 7 4 VOFRME RO ZEME (FRICERIER) &
SR L 72V /R PAH SIS~ D BREL T H 5, Fex 13/ R PAH (280 TEA]
BEDVNT T 7 ANMIZRETHLHEFELTEY, EMA OHZ Y RN— 42
R NERTOREIBIRICK T 2T T 7 4 VORENZHOWTHE R DHFEICT
HEEERSBHTLO2LELH D EEX D, /MR PAH B ITITEER AR & %
RBENLETHY, VAT T 7 4 VHEANC L 58K E LIZIREIX PAH Ot
T LAt Bbnsd, 612, /MNE PAH 28 TPAH I X 5 & D7) CHD
PHICED2bDONI L > TUNVT T 7 4 MR OBIER I Z 2R 2 %
BT 27-00MBELHETH D, Fl2iX, PPHN, <& MEZBIE, R
PRI~V =7 | i 0.OEER EX AT 28 AR, IR, NREE OS]
ICBTDVNT T 74 NOEEEZRTT D L5 R BEHOBEMNEDO DT




O AR RN LETH D,

(JR3X) Despite extensive clinical experience with sildenafil therapy in
children and approval by the EMA for its use in Europe, the negative FDA
review challenges the pediatric PAH community to further assess the
efficacy and safety of sildenafil, especially with chronic treatment.
Although we believe that low doses of sildenafil are likely to be safe in
pediatric PAH, and we support the EMA findings, further studies should
carefully examine its role in the long-term therapy of children. Pediatric
patients with PAH require close surveillance and frequent monitoring, and
persistent sildenafil monotherapy is likely insufficient with disease
progression. Furthermore, more work is clearly needed to examine the
potential safety and efficacy of sildenafil therapy in other causes of
pediatric PAH beyond IPAH and CHD alone. For example, early
observations supporting a role for sildenafil in the management of
newborns, infants, and children with such diseases as PPHN,
bronchopulmonary dysplasia, congenital diaphragmatic hernia,
postoperative cardiac disease, and others warrants more comprehensive
study.

2 ) Phosphodiesterase five inhibitors for pulmonary hypertension (Review).
2009 The Cochrane Collaboration.

(PLAIN LANGUAGE SUMMARY)

(FHER) Mg ERE (PH) IMifERICB T 2 EMERETH D, FHKAHT
FIEL 72D . MOMEENFRER TRIELLZD , AORBEFITHBE L TRIELL
DI %, ZOLVEa—iE, YT FTT40 (NATT7T7LLTHLENTND,
EARIE SR L0 ML &2 B0 S & 5 3EAD AMENRE 2 T PH OREdR 2 885
D& D FEILO A A W A o O FEME LTz, RO 7B o R 53R )
OILZ OIEFNTENRZJEET 5 Z AR S hiz, 1 AO/NEEO & #& 5
B ClE PH OJERICH T 247 £ LWAIR D HER S ey, REERIR~DO 2%
BRoneholzl &b, ZOEFMEREG LILEBE DN HEIEEICUEEN LR
T LB UM ENLRETE R o T2, FEROMZETIX, XV BRW OGN LE T,
HEJEE), JETER, AEDOHE (QOL) CIEEMN A HE ~ DI D 5 %8 & i 4~
T Th D,

(Jfix) Pulmonary hypertension (PH) is high blood pressure in the lung
circulation. It can occur without a known cause, or it can be caused by
another lung disease or be secondary to abnormalities in the left side of the
heart. The review sought to determine whether there was evidence that
sildenafil (also known as Viagra), a drug which opens up the arteries and
increases the flow of blood, could decrease pulmonary artery blood pressure

10




and alleviate symptoms of PH. A limited number of studies of short term
duration indicated that the drug can open up the arteries. One small
longer-term study found some favourable effects in terms of symptoms, but
in the absence of longer term outcomes, we could not establish whether this
meant that the people given the drug felt that their levels of daily activity
were better. Future studies should be longer in duration, and should
measure the impact of treatment on daily activities, mortality, quality of
life and exercise capacity.

(3) #FREF~OFEER BRI E L TORERN

<WPAMZ BT D BHEE >
1) Nelson Textbook of Pediatrics, 19th ed. (2011)

(R EF o)

427.1 Primary Pulmonary Hypertension. (page 1600-1601)

(FHER) & XTI LD —BLER, X774V -k 7wy 10270

(iloprost) O Fffef G, Ml EILRE (= P 2R/ EREHERO R & -
B RARY AT T —E5HEKO LT F T V) OO X, N
DEFRABRITDEBITH L3, MAICBWTHEHA I AR L TV,

(Jfl 3¢) Continuous administration of nitric oxide via nasal cannula,
nebulized forms of prostacyclin (iloprost), and orally administered
pulmonary vasodilators (bosentan, an antagonist of endothelin receptors; or
sildenafil, a phosphodiesterase type 5 inhibitor) have been used with
success in adults, although clinical studies in children are of small numbers

Table 427-2 SUMMARY OF DRUGS USED TO TREAT PULMONARY
HYPERTENSION : Sildenafil (inhibitor of cGMP specific phosphodiesterase
PDE5)

(BHGR) /NEREF O COMHE : 1.0mg/kg/H. 77 3~4, B EITHRKE
BEHEO 1/2 & L, KifJEZFMmT 5 2 &,

F2REMER WL, R, . FRPR . IRIMLE, FRReEhEiE, HRES (F
B )

(Jii3X) Dose used in pediatric studies: 1.0 mg/kg/dose given 3-4 times daily.
Initial dosing should be 1/2 final target dose to evaluate for hypotension.
Common side effects: Flushing, headache, diarrhea, myalgia, hypotension,
priapism, visual disturbance (blue coloration).

<HARIZBIT DHEREE>
1) /NEEE, ETE 10 k. (2011) AR SO
ffiE i (720 H)
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—RBTEHR & LT, FUREE, BrkRERE, MBERIELITO. ROLIFEHT LY 3
RHEDIEMIBRENITOND LI oT2. = FE ) U REETE, & 2K
VEATZ—EBVHEER, TeREYb A7) UoHERNERSNDS. 60
WHRIZBEETHZ ETTEREPREIELEL TS, L L, REMIZIIMBHE
D & 72 5.

(4) %2 UIMEEOBIRETA BT A o ~ORHARI

<WIZBTDHHA T A &>

1) Guidelines for the diagnosis and treatment of pulmonary hypertension.
The Task Force for the Diagnosis and Treatment of Pulmonary
Hypertension of the European Society of Cardiology (ESC) and the
European Respiratory Society (ERS), endorsed by the International Society
of Heart and Lung Transplantation (ISHLT). Eur Heart J 2009; 30:
2493-5317.

(A RZ A HoOFe#Ek)
7.4.1 Paediatric pulmonary arterial hypertension, page 2521, Table 24

(BIER) 2T F 7 4 MTRONDOFEMEN RSN TEY . HELEGIMEELH
ET DT 2 MU N EITH TH 5,

(J&3C) Sildenafil has shown some efficacy, and an RCT is underway to
define dose and efficacy.

(BIER) R AN PAH 1I2xT 2EET LI Y XN Z, DMNRICBWTHEEIND
_EThHsD (Class Ila, Level C),

(J&A3X) The PAH therapeutic algorithm proposed for adults should also be
considered in children (Class Ila, Level C)

2 ) ACCF/AHA 2009 Expert Consensus Document on Pulmonary
Hypertension. A Report of the American College of Cardiology Foundation
Task Force on Expert Consensus Documents and the American Heart
Association. JACC 2009; 53 (17): 1573-619.

(TA RZ A HhoitHk)
11. Pediatric Pulmonary Arterial Hypertension 11.2. Pediatric Pulmonary
Arterial Hypertension, page 1608

(B HMFRICL26EBFHEE LT, /MNEEHE T PAH 2SNz % o)
eI, BR e R 2FERRTE, X2 U X FRAlL, vz 7 U0
KD PUBEFEIFRIERCI A X DWBREEET 5 2 &, @V ML E BOS MR DN B
MHOBEIIIEHEO I L U AERETIREL, BEOBESHETH
WHO BERESEAM TH L EFIZIE= 2 R U BFEREIE (B2, Ak
YHE V), RAKRY T AT T —E 5 (PDE5S) [LER (Bl 1X, AT+ 7 40),
HoHWNIT e AP A 7Y CFEE (FlzE, RAA e T a2 ) OWT s
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C X DK EBET 5, WHO HEESEAIVOBERST R U U2 BRI
¥, PDES PHER, FIIWMATBREZ YA 7 U VFEERICLVEENRRD D
N7 WHO e A O B T, kNGO 7 e 229 4( 7 U U §FE
K (Bl i, =R T e R7 =)L/ b7 rRAF=N) ICLHIREEEET D,

(J3X) Based on expert consensus, the initial approach following the
diagnosis of PAH in a child is, in the absence of a contraindication, to treat
the child with digitalis and diuretics, anticoagulation with warfarin, and
supplemental oxygen if clinically indicated. Patients who are responders to
acute vasoreactivity testing are also treated with high-dose calcium
channel blockade; nonresponders and responders who remain functional
class IIT are considered for treatment with either an endothelin receptor
antagonist, for example, bosentan, a PDE-5 inhibitor, for example,
sildenafil, or a prostanoid, for example, inhaled iloprost. Functional class
IV children and class III patients who do not improve with an endothelin
receptor antagonist, PDE-5 inhibitor, or inhaled prostanoid should be
considered for treatment with an intravenous prostanoid, for example,
epoprostenol/treprostinil.

<HRIZBITDHA FTA %E>

1) DNEBLOREBEICB T DEMBEIET A R T4 > (2012 FhR) BER : )
ARSI TZ  BAERGFR, AABHETS, ARIERTS, BAR
NERMENFES . BANRMESS, AANEIRENE S, BAN R RS
Yo, AANEEBWE S, RANLODESIES, BANERREYS, AR
NEERRE S BRI R, BARMDN AR SS . B AR R

AN
Ay

(A BT A HOFREH)

VI /R VR e i FEAE TR R 2 PNRHIRRE 1 IR L =Y A4, X116, 191 /

(6) WHOFC-II D5 @ IREIZ L7 F 7 (b iloprost (FHSERIEE) .
treprostinil (F&ZSEATER) OV FHL ., WHOFC-TIT -« IV 0 85— iU 13 R
LBy YAFF T 4N, ZETBRT =, iloprost (FAERER),
treprostinil (FNERKTE) OWT o

VII /Nl i = E VR R 2 NEHERE 3 DMNE~DFEEBRE ORENZR
PAH BFEIK 4) AT F 7400 (ZF7 A1, L~ULB), 194-195 H

(] FC-U 6 FC-IV & ELBRHYHRAE 2> & BAE B £ CTxIILRIA V>, Al 4
HPRMENE S, BRMBEASEZE ISR Wi | EREREIE T L& 5
LT, NO WAL DB Z RS ICEE 280 bBat S, Hd R aEge
BRI E T EIC B W TS A HAERE VY, S HICIE KR L7A%E T PDES OFE
DILELTEBY, VAT T 7 4 VR EMMEREZEESEIIRICHERSNT
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W5,

[fEH 5] A i ip 2 B 2 R (Tmax) 2580 50 2y LB W=, Sk AT
B CREDPRIEDO TRV AIEETH H, Fxix 0.56~0.6mg/kg DR 30 77
BB R EZMHEZRE L TV D, AT 60mg/H, 43, /MNETIX 0.5~1mg/kg/
H. w30 EZHIGTHIONELTHD, NETOIRRMEITELE T, #H
TORBRTIIRA 1F 80mg+1 H 3EIDOEFMELHEBEINTWDHR, /WNET
DR EREITIRE > TV,

[RIER] BURCIE T, W RERIER, S d 228, 2 IXREEIC TR
T 5, HEEFEN (2%) ZRAERASCHRTREY (blue vision) 72 SHRIZE 3
HEZAMHY , ZHIIMEEIZ AT 5 PDE6 ~&E TOMEEAN K STZDLEE
ZINTWD, & 512 NAION (FEENIR I M Fil 8 6 i R A RE) 12 X 5%
DN A4 2,800 T AH 36 ATHIEI L, PFERFOEMETY X7 B3 E0N,
IREHAIIC & IR o D AR - AIRICB T 222 MIT45%BEL LTINS
VERH Y | RAREBIE 2 EIRBHI G IHEZ FF o 7o/ hNRA~DO R G132 721
INENEEBEZLND,

(5) BEENEITHR DA TORKFERRE &K OFRMEHFEE (5L (1) B
) 1z HonT

1)

(6) Eito (1) 26 (5) ZEEALBEADZLEPEIZHONT

<BEEWEE - HRITONT>

1) UIEDORREZEE 2T, BEREE - 2303 T/ U8 oo Jifi dh Ao i & i |

ERE L7,

o STARTS-1/2 Bk O %F G B 5 MEYIREN & fLFE TH v . E, MmE.
LETHEFGE I TV D RIEE - 2h 2 THiBMRMEN & i EE ] &> Tnd
zk,

o YUHHFOZW KM IIENITEN L, AROEREIL T (IS IRkEN
mIMLERE] EZ2BLTnDd Z &,

<HEHZEHE - HEIZ>W»WT>

1) UEofifEzkEx T, BEMHE - HEFUTOEEY L L,

R 20kg DL T O/NR O R KM &L 30mg, 47 3 Off O # 5,

R 20kg B O/NE O IR KA EILX 60mg, 77 3 OREAOHKG,

kB, BEOREBICLVEMHEIT 0.5~1.0mg/kg/H, 30RO EEL LT

H R,

o E[E, ME., (AETEARENTWDHIE - HEN, [KHE 20kg LT 0B
OHELEH B 10mg % 1 B 3[4 5 (K HE 20kg 8 0 BH O HELEH 1T 20mg
Z1H3EELS, RHAELVEHEOREEZITo IR b2, | Lo
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TWbZ L,
o WANIZBITAERE, BRIZBITDHA RT7A4  TORBEHEN 0.5~
1.0mg/kg/H. 43 3~4 Lo TWVWBH I &,

< BGIREIAT 8 S IF Iz oW T >

1) STARTS-1/2 ikBr O3t S &, PAH {5 KIZ K 1B 2% 17 T 7
W PAH BETH o722 &b, HEFKGHOMESITITE 1 BIRERZYTH
R

STARTS-1/2 3Bk D f& B DO EFRIZ S\ TR [E FDA & R EMA TR > T 5
N, YEERBIIALRTHERAERBLS 5, ABICBNTH, BRI YEEL N
BWIGEE L THEASND Z EDX AL EILEEND,

4. FEfi T _XERBOME L £ D HIER

1)

5. fifi %

< Dfh >
1)

6. % LHk—&
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Med 2013; 187 (6): 572-5.

3 ) Phosphodiesterase five inhibitors for pulmonary hypertension (Review).
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