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Efficacy and safety of sildenafil in the treatment of high altitude heart disease
associated with severe pulmonary arterial hypertension in children: a preliminary
evaluation

XIA Yan-Liang, YAN Wei-Xiao, CHEN Hong. Intensive Care Unit, Qinghai Provincial Women's and Children's Hospital,
Xining 810007, China (Email: xyl_70@126.com)

Abstract: Objective  To observe the clinical efficacy and safety of sildenafil in the treatment of high altitude
heart disease associated with severe pulmonary arterial hypertension (PAH) in children. Methods  Fifty children (aged
2 months to 2 years) with high altitude heart disease associated with severe PAH, who were continuously transferred to
the Intensive Care Unit between January 2011 and October 2013, were randomly assigned to observation and control
groups. The control group was given conventional treatment, while the observation group received oral sildenafil
[1 mg/(kg-d)] three times daily for 7-10 days in addition to the conventional treatment. Before and after treatment,
hemodynamics, blood gas, routine blood parameters, and blood biochemical parameters were recorded. Results ~ After
treatment, the observation group had a significantly higher decrease in mean pulmonary artery pressure and significantly
higher increases in arterial partial pressure of oxygen, cardiac output, cardiac index, and oxygenation index compared
with the control group (P<0.05). In the observation group, there were no significant changes in mean arterial pressure,
routine blood parameters and blood biochemical parameters (P>0.05), and no obvious adverse reactions were found.
Conclusions For children with high altitude heart disease associated with severe PAH, sildenafil can effectively reduce
pulmonary artery pressure and improve cardiac function and does not cause adverse reactions. This therapy has good
safety according to the preliminary evaluation. [Chin J Contemp Pediatr, 2014, 16(7): 745-748]

Key words: Sildenafil; High altitude heart disease; Severe pulmonary arterial hypertension; Child

[ Yk B ] 2014-01-13; [ $3Z HHY) ] 2014-03-28
(Vg ] Jdess, W, @i+, ®SIFETE,

=745 -



ERGECE WA
2014 4F 7 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.16 No.7
Jul. 2014

/N L R M 0 IE K Chigh altitude heart
disease ) J& = AR A BN L0 M BR, HEUHRL
) A2 ph v D DXAEG AR R U /)N B A R
JE, B o ok e R B Sk SR O UL L 4 4
ZAHRIE, Z8RILA &Y. . FlR
T T B S5 R IR T o o 20 0 R il 3 ik v
REfE A Tk s, (HARA 3o Lt BB
B gt 31 5 g R e RN AN ) R %) il 8l ik v
( pulmonary arterial hypertension, PAH ) . [K LR
Jils s kR 3, D8RO W B A 1R 3R Y /N L TR
PR R 1) SRR T 7E . PE BB AE B A A 2005 R4
2 FDA Hib ik H TR Y7 AR PAHY, KAEEAFSEIE
SCPGHARARAE AR PAH & gy rae ™Y, (HARAD
A W AL AR L3 N RO . AHIFSE i
X v SR O I B LR 8 YA T 6 Atk b 1 R P
ABAE, R PG RO IE 7 X g R A O i A T
JE PAH SBULIA B Bo&e &k
1 #ERERE
1.1 MRS
PEFE 2011 4F 1 A & 2013 4F 10 A %828 AT
B B Wi P B (PICU ) B9/ L JEME O IER &
JREEJE PAH 2L 50 %, 342k AR 3000 m D E
(R e AR L X, T AT o ) 34 A IR I PRI K . R
Ut BB AT O R R AVARLE s M X 2 A
NI R, fi A SRSk 5 O
LR QRS EFHLNG R, A0SR, @G
SRR AT DI R/ SO REFRAT, LA TE
SRS T LRSI S K >45 mm Hg, 3
FFA v DR O IS 5 9 FE B PAH 2B M1, I bR
AN A O B K DL R B BE L 43 A W ER 41
XPHRZH . g 25 ), Hoh b5 14 ), 211 i,
2 AR 2%, FHAER 0805 %; iz
Jik ' 45~97 mm Hg, “F3% 75 +21 mm Hg; Xf M4
25 i, Hoh 5 16 i, Lo, k2 MHE2 S,
SERAER 0.9 £0.6 % Ifisifk 45~95 mm Hg, F
773 £23 mm Hgo PRALEJLAFEIS . PEBI1. Jmfh &

il B ik e b 2 S e g it L (P>0.05) o
1.2 BITHE

PIZH LA PICU Ji5 8 #LCo v W fR .,
i, BATERE (5 L/min) mEME, 4
T KM [ B ZHi 0 5 pg/ (kg min ) i i 5 4k
FFREA ] 50 (PHHL>E S % 0.02~0.03 merke,
24 h PRI, MRS 12 h TSR, HISER
14 Sk AERE ) o FIR (RRRIEZEK 0.5 mg/kg,
12h —k, #ikifEd:) , #Z0H 7~10d, &IF
DARE BB THOOERE Y, alEK, B
AL RO . SRR AL LR 25 T M
PR PGB AE B (MERRTIZ5 A ], B4 13T,
HiAg: 100mg/ -, Hit5: H20020527) , & h
5 H 1 mgke, 73 WM, #R7~10d.
1.3 BEOFHEKRE

FIH CFIH 7500 8 750 B ORI, G A
BB R 25 03R 97 BT SR T T T R A S 2 d. S
Eéﬁ‘ 7[‘/]? ‘{fﬁ; —T—ﬂ]ﬂfﬁﬁ] Hﬂ(}? ( mean pulmonary pressure,
mPAP ) >45 mm Hg, AR 35 00 I 2 368 Iifi 2 ik He AH
KB IAT mPAP [ I, mPAP=27.79+35.42 x
U (I A SR (1) 1 B S N2 R
JE =50.85 x 5f I i g B i s Jok ./ 55 1 49 i 5
Jok
1.4 FEIEMIERR

IR ML BN S22 46FR . mPAP, SEXIASh KT
(SAP) . it (co) . DMEFE%R (CI) |
kIR ST (Pa0, ) | sk 4 k53 ( PaCO, )
KA AAFEE(O1, PaO,/Fi0, ); IfLH K 1A= A 35 .
UMM, IMLTEEMA . HA. /R PRbR i
TEEAE . RAE IR =0 . N AR 20 IRE A
LT
1.5 SFit=EaHh

Bt Ak A R FH 48 TR SPSS 13.0 #5474
TR T TR PORRE S A IR = A2
(x+s) Frn, HBHBCR R K55, JRITRT
Jo HAER FHECAT ¢ K36, P<0.05 0 22 34 Gi it 24

X

746 -



6% 5 TH P E S RILFEE Vol.16 No.7
2014 4E7 A Chin J Contemp Pediatr Jul. 2014
2 #R F1 AABTHEEEEFRNERMLEE  (xxs)
- XA (n=25) WERH] (n=25)
9T IE WAL L mPAP 145 R RV R . Tt Wl wiR  rh s
PaOz\ CO. CI & ol i"«jzi IEJ%%EJ:}]F ’ @Xﬂ%@'éﬁﬁ& mPAP(mm Hg) 71+18 51+16" 7118 36«17
. § v . SAP(mm Hg) 86+ 8 83+8 84 +8 82+7
%*}Ei@ Eﬁ Eﬁl}:]:XﬂLﬁﬁéﬂ 5 p‘ﬁzﬂ Hﬁ?ﬁi%#ﬁéﬁﬁ‘ CO(L/min) 36+12 43+1.1° 38+14 52+23*
2 X (P<0.05) ; P4 SAP IR G LR 22 5+ Cl[L/(min/m*)]  27+10 3.0£09 26=11 37+12"
WIEs 2 X (P>0.05) , LR 1, 4L LG Pa0,(mm Hg) 47.8+1.9 689+3.1" 468+23 81.2+25"
PaCO,(mm Hg) 47.9+2.7 41.6+2.3" 482+2.8 39.8+24

PRFEDLANNZIE . W DRI IRIME At S bk
B OUMIZ TR A A B A i < s S Dl

WS T RS LW R, A= AR da AR He B 22
FRGH AL (P>0.05) , KL BA RN,
2.

F2 UEARILEMABIEGTAEME AR MENLE RO

0l 192+40 232+43"  199+39 259 +39"

H: a /R SAMBITATILE, P<0.05; b 5X ARITE
H#, P<0.05, mPAP: Il ikIE; SAP: Ik Ik
CO: Dfth; Cl: OHEFEEG PaO,: Shikifil 70K ; PaCo,:
Sk AR O A AHE4L

(x+s)

WHE B éléﬁsllg@ JiEaRE = Elélﬂf@ Iﬂlll\:fii EbrtrEfl R E KRR  REA NG
(x10"/1) (/L) (x10°7L)  (x10°/L) LU AE B (U/L) 28 (U/L)  (mmol/L)  (mmol/L)
VWITRT 25 48=1.1  131x25 55+1.7 17858  125+023 2514 23+7 54+1.1 9419
WITE 25 47+12 128+23 53+14 18262 136+027 2713 24+ 8 51+12 96 + 10
1l 0.859 1312 1.685 1.478 1.537 1.279 0.953 1.549 1.703
P 0.413 0.198 0.267 0.228 0.247 0.154 0.456 0.259 0.287
3 iTig SRAT AR 7 AR P AR AR T S KO

e B O I 2 A8 A TR AR 3000 m DAL b
X 2 o — 0 A R B L A 7 AR A b X
/N LR A SR Ao e FOLAT IR e . 4
PR | RO IR T A . . S O It
Oyl PG R gk R R AR SN E S
IR B, o b X FE 8 iRl JC R,
43 AR T 5 (5 il A 3 00 A9 R A s, S 80 36 ik
FREL 2R TE M Sl bk e 3 =, 36 A = i HE HE RE
FIER K JB kg A U S 0y 5 LA o0 3 08 Sy 2 1) 42
Do, I, BEARASIIKE DT, 850 WL 71,
MO 2 BTGB, AT AR /N L e [ HfE
THPEC T A G . AR AR TR . IR A
DA O P A 5 it %) 6 Ak o D W e R A R AR A
SR, W OIS e, PR AREE & H T
FE I B WINBE S B vk PDE-5 50, g
S P U ) A O LS i LA e s R Y PDE-
5, P0IBT IR 1T B A BE IR S 1T (R, SRS
JiL P R IR 5 A KT,k B il ot S o L
FEAIC PAH DL G S A B H Y. 53 4NaRA
WEIR 4 /K- T it l 35 — 42 (b &0 (NO) i P

WA It PAH BT AGE Ok 2, —J4 5¢ PAH
L5 A TE 0 BB PE 78 25 R o, %2
R R LA AR Y, LB (AR
JLE 19 %) DR FGHIABIE M RTIE IR KB, 7h
MbARAEA Bl 1L 30 3h 1 2 N2 sl AR B
VYOS AR & A R 2507 20 0.5~2 melkg, %
H 3 W, & HEKRFIELR 8 mgke s AN
FHPEHIRAE 1 me/kg, 4 H 3 UATF/NLE FEC
G A IE EEE PAH 255 7R, mPAP B R FEFERE
Pa02, CO. CI J& OI {¥ b THFE B ¥ B AR F R H
B HRYT X AL

PEHLARAE IR e aed kAR, 1 AR A
FHEEN 40% . FFREACHTE S 2= P (CYP)
3A4 (FE) FICYP 209 (RZE) BUAIEMER ™
Yo TEPEARI = N- 25 L PG MR A ) 1 25 vk i
K A40%, A7 20% HAT 5 G, PE MR AE AN N-
E P HIRAE R L 96% 5 K B AL S, F =
W2 4 ho PGHUARAE AR B 2Ll 3% E (K
21 80% KT ), 29 13% IR HHEH AR 12
TORMRIE B T AR P bR A ) 32 2 EIAE A SR
Ber. WHAEARR . SEaE, —Ess, Harmils

747 -



ERGECE WA
2014 4F 7 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.16 No.7
Jul. 2014

PRAIFFEAR e BEAT 7 T D B0 5 25 P AN R
JONEI A AL Z R, LA AR RN AR
AR AT BR . ATSE 8 Xk H IR IR AR/ L
PEATRIL R VAL, S5 R IR SAP. I H R
M AR AR SRR JCW] A8, B R s MR
ARIFEEA RS,

i Lpnk, PERARAEIA ST/ L R A
FIF PAH HAT RAFAT S, MAEARRBE B3R 75 P
ARG LE PAH J2—Fi A LAY 258,  mixs T
D) )7 R8O B A 20 245 50) 4 7 RS BE LR
IR IR TE e BTN L I A R R, X T
MR PR ZatERE RS Z 2
REEAMBTIE, HATEZyHig B =8 T L&
PG HISAE AR AL, A it — 2B FIT & o

(& % x W]

Galie N, Ghofrani HA, Torbicki A, et al. Sildenafil citrate
therapy for pulmonary arterial hypertension[J]. N Engl J Med,
2005, 353(20): 2148-2157.

JEGERE L SAT A X A PRI AR IR I S K R A
BEMEREST [J]. HRIEZG5; | 2012, 23(30): 2855-2857.

SRR, A HE A, S TEHUIRAE TR S B e U 3l
Jokis FEAFEI G RIETE )], 5 = AEBRREEER L 2012, 34(6):
485-487.

748 -

(4]

[3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

SRS T I s e D A R AU S AR R 2 M v o 77 1
SWIARIE [J]. TR BeA4i L 2005, 26(1): 3-5.

RIEZE . e at i AR 2 B e IR A O iy 1 ] ()], S
JURHIFRZ4 R |, 2008, 23(24): 1881.

B, T S L AR RIBEH XU e S O
A LI RAEAE 15 A AR AL (1), S HDLBHIR R 2% | 2011,
26(13): 1054-1055.

e, ST PEHUISAETAYT e R R A B s Y
WFFEHEE [J]. TP R EEINIZ4E | 2011, 6(2): 426-428
Haworth SG, Hislop AA. Treatment and survival in children
with pulmonary arterial hytertention: the UK Pulmonary
Hypertension Srvice for Children 2001-2006[J]. Heart, 2009,
95(3): 312-317.

Peiravian F, Amirghofran AA, Borzouee M, et al. Oral sildenafil
to control pulmonary hypertension after congenital heart surgery
[J]. Asian Cardiovasc Thorac Ann, 2007, 15(2): 113-117.
Namachivayam P, Theilen U, Butt WW, et al. Sildenafil
prevents rebound pulmonary hypertension after withdrawal of
nitric oxide in children[J]. Am J Respir Crit Care Med, 2006,
174(9): 1042-1047.

PRI AT, S . P IR IR YT LI 3l Ik i R 1 SR A5
JE (1] RN LAMEH R | 2012, 11(2): 145-146.

Pfizer Ltd. REVATIO U. S. Physician Prescribing Information
2007[EB/OL]. [2009-11]. http://media.pfizer.com/files/products/
uspi_ revatio.pdf .

SR, XURL, AOGK , S5 PGSR IR YT ISl ik s FE A I R
JEROREE [J]. O A 4575 |, 2011, 30(1): 20-24.

ZRTE . VYRR LA S bk s TR B TR (9], o el 2
fRILRHRE | 2010, 12(6): 509-511.

(ARSCHAtE: XE5H])





