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Respiratory syncytial virus infection cases in congenital heart disease patients

Woo Sup Shim, M.D,, Jae Yeong Lee, M.D.*, Jin Yong Song, M.D.
Soo Jin Kim, M.D., Sung Hye Kim, M.D,, So Ick Jang, M.D. and Eun Yong Choi, M.D.

Department of Pediatrics, Sejong Hospital, Bucheon, Gyunggido, Korea
Department of Ped/atr/cs*, Division of pediatric Cardiology, Seoul St. Mary's Hospital, Seoul, Korea

Purpose : Respiratory syncytial virus (RSV) is one of the main pathogens causing lower respiratory infections (LRI) in young
children, usually of limited severity. However, in congenital heart disease (CHD) patients, one of the high-risk groups for
RSV infection, RSV can cause serious illnesses and fatal results. To elucidate the effects of RSV infection in CHD patients,
we observed RSV infection cases among CHD patients and non-CHD patients.

Methods : On admission of 343 LRI patients over 3 years, 77 cases of RSV infection were detected by the RSV antigen
rapid test of nasopharyngeal secretion. We compared RSV infection cases among groups of CHD and non-CHD patients.
Results : During the winter season, RSV caused 20-50% of LRI admissions in children. In patients with completely repaired
simple left to right (L-R) shunt diseases such as ventricular septal defect, atrial septal defect, and patent ductus arteriosus,
RSV infections required short admission days similar to non-CHD patients. In patients with repaired CHD other than simple
L-R shunt CHD, for whom some significant hemodynamic problems remained, RSV infection required long admission days
with severe clinical course. In children with unrepaired CHD, RSV infection mostly occurred in early infant age, with long
admission days. RSV infections within a month after cardiac surgery also required long admission days and severe clinical

course.

Condusion : To avoid the tragedic outcome of severe RSV infection in the CHD patients, efforts to find the subgroups of
CHD patients at high risk to RSV infection are needed, and effective preventive treatment should be applied. (Korean J

Pediatr 2010;53:380-391)

Key Words : Respiratory syncytial virus (RSV), Bronchiolitis, Pneumonia, Congenital heart defects/disease, Palivizumab

M =

T Yokt otelA AZIEAG Y AT 22 RS d
o7 9l Fo 1 AT LA Utk RSV 14 A
H}
[}

M AT AT TS oy oA YelM = FE AS

Received : 28 October 2009, Revised : 12 January 2010

Accepted : 2 March 2010

Address for correspondence : Woo Sup Shim, M.D.

Department of pediatrics, Sejong Hospita, 91-121 Sosabon-2-dong,
Sosa-gu, Bucheon, Gyunggido 422-711, Korea

Tel : +82.32-340-1121, Fax:+82.32-340-1236

Email : wsshimO1@gmail.com

"This study was presented at the 56th annual fall meeting of the Korean
Pediatric Society, 2008

dof| faehs P4S Holal /38 Ad F]F Aofel| A B sh=
a71%9 91 30-50% A= A ety Y. RSV 724 A
e ool chR A ¥ 5 8em A7ket A9E e
£ A%E EEAT A% 2ol WEE7148 ol A
A gol, @eiAR el 59 A8 TelNE A5 AT 2
7l 49 5 Aze A%e 2AF F A0 2 dyelis
RSVell g3l &5 He] =E 5 e APT 9 shil A

A0 Fokzelr] RSV & 93
ofe] 79 AR ool tlAE AR sfetakad o)

e,



Chy 2

1.0 &
20039 79HE 2006 6E€7HA 3dz7F AFH LA A7
IR Foly HHog JAste] xZHE 44 w|vke] ol F

RSV &9 AA7} Al8E 34332 AT
AA 343489 7|=9 4 @ F 77# )M RSV 7o) &
1= o 1904 A} Aol 28] ulz ddE o] RSV 744

A S Adtels ZIAF o ddHEle Alglste] B
76#19] RSV 9 Sxfell A 94 o] 7hseilitk

762°] RSV 34 gApell= WA ﬂow 31 A Al
4 A ﬂom 45341 01%‘!@ 45#19] d *‘%}‘ﬂé ﬁo}fﬁl
A= 278+ R
x%g] NXL)\’\

A 3438l Aot EAZ 36? oJske] ZAbolr} 11
91211l Down 5%+ 264, Edward 5% 14|, Patau =3
14, CHARGE &% 94 @7} 14, DiGeorge &3 347}
UG} o] EF RSV e B RIE AXlells 23EH
U 7 el RSV 49 Aaks Hel 325 3Ake] PDA
o9} CHARGE T €3] $ho}, DiGeorge S5 14, 7#9]
Down S #op7} 23| let.

2 Ig— =5]

ZAL 713 FE A71Aelu FiE 0w et SotelA] §]
A 270l B4 EHlES AFste] RSV dAAME E3to] RSV
AoltE glsigieh v EHlEe] AHe A FHel &4
Zlell AdE B& Adsto] F9o] deEF shal o] F¢E °f
g3l AF Fro] 49 o F9 =3 Tl Sk v 7
HEo] AF FHo| Ho|L2 1gty XS ARREle] g O
B RS ] uA EHES AFESIh 2 AellAE Immu-

RSV infection cases in CHD patients
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AFWTE 34399 4870 vk AA 715 Fof = 1
Al mwke] gtolr) 238WIE 69.4%, 24 wRH(2374E o]3p o §F
o7} 301d % 87.8%% AA|EL AL RSV 724 delx
774 F 14 v ol 58 & 75.3%, 24 vtk Folr) 71
A2 92.2%% A2l Ak (Table 1, Fig. 1).
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Table 1. Age Distribution of Respiratory Syncytial Virus Infection and Lower Respiratory Infection Cases

LRI RSV . .
Age (month) Total LRI (%) Total RSV (%) RSV/LRI (%)*
Male Female Male Female
0-11 152 86 37 21 238 (69.4) 58 (75.3) 24.4
12-23 36 27 10 3 63 (1 87.8) 13 (92.2) 20.6
24-35 18 8 3 1 26 (195.4) 4 (97.4) 15.4
36-47 10 6 1 1 16 (100.0) 2 (100.0) 12.5
Total 216 127 51 26 343 (100.0) 77 (100.0) 22.4

"cumulative percentage by age

number of lower respiratory infection cases

number of Respiratory syncytial virus infection cases
percentage of RSV infection cases among total LRI cases
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Fig. 1. Age distribution of patients with respiratory syncytial virus
and lower respiratory infection.
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Fig. 2. Seasonal incidence of respiratory syncytial virus and lower respiratory infection.

Table 2. Seasonal Incidence of Respiratory Syncytial Virus Infection and Lower Respiratory Infection

y 2003-2004 2004-2005 2005-2006
ear RSV' LRIT RSV (%)° RSV LRI RSV (%) RSV LRI RSV (%)

Jul. 0 6 0.0 0 1 0.0 0 1 0.0
Aug. 0 3 0.0 1 3 33.3)" 0 2 0.0
Sept. 0 2 0.0 0 4 0.0 0 0 .
Oct. 1 8 12.5 5 10 50.0 0 3 0.0
Nov. 8 20 40.0 7 20 35.0 7 19 36.8
Dec. 8 28 28.6 7 19 36.8 4 9 44.4
Jan. 6 20 30.0 4 14 28.6 3 10 30.0
Feb. 2 7 28.6 2 8 25.0 2 9 22.2
Mar. 1 13 7.7 2 12 16.7 2 5 40.0
Apr. 0 14 0.0 1 14 7.1 2 12 16.7
May 0 10 0.0 0 7 0.0 1 14 7.1
June 1 7 (14.3)" 0 3 0.0 0 6 0.0

Sporadic one case might not be enough to get incidence rate;
virus; ' Total occurrence of lower respiratory infection;

TOccurrence of lower respiratory infection by Respiratory syncytial

Occurrence rate of RSV infection in total lower respiratory infection
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(Table 4, 5).
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H)47 ghol 31819] RSV 74 FAl vol= AT 171 ellA
3970 €ell AA QI om F 82 6.718.47 Lo tH(Table
4). RSV #dd m1a4hg glo} 31819 9717k 1948E 12
doll A o Hit 5.0+2.4Y o|tHTable 4). 19 %
S AR 3192 84 Stotell A= 3u1(9.7%) 7t F &Rt
A7 PR Q1FIE Ha 7 = A U (Table
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Al Yol AT 171 4070 dA A Ft 9.749.3

Table 3. Congenital Heart Disease Cases with Lower Respiratory
Infection

Non-CHD" CHD' patients
atients [ Total
b Repaired!  Un-repaired”
LRI 129 129 84 342
RSV? 31 27 18 76
RSV/LRI (%) 24.1 20.9 21.4 22.2

"Non-congenital heart disease
TCongenital heart disease
number of lower respiratory infection cases
Snumber of LRI cases by RS virus
ICHD Patients who had undergone total or palliative surgical
repair of the heart at the time of RSV infection
ISurgically un-repaired CHD patients at the time of RSV infec-
tion

RSV infection cases in CHD patients

A olgle RSVel 2R AA A48 St 4589 <)

9 717k 5t 35.2441.44 % v Stolel Hlwahd 9w
Qe 2ol 5 B &= QIH(P<0.01, Table 4). 4589 XA A4
W Bl Me AEA Adres f8 2ogd ey AdF
7] AN8S ALsl 228 (48.9%) 7F RSV #Agoz Faapa
ol X JERELT 128 (26.7%) oA Q1337 X85 do 7 &

SItH(Table 5).
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ATHTable 4). °olF 5 HlWZ] F740] F3to] F&AA] 4

Table 5. Number of Cases for Which ICU and Ventilator Cares
Were Given among Respiratory Syncytial Virus Infection Cases

ICU care (%) \C/;lgll?ot/gr

Non-CHD patients (n=31) 3 (9.7 0 (0
CHD patients (n=45) 22 (48.9) 12 (26.7)
Repaired (n=27)" 11 (40.7) 5 (18.5)
Simple L-R shunt i=10)" 2 (20.0) 0 (0
Simple L-R shunt (n=8)" o C 0 0o 0
Others (n=17)" 9 (5299 5 (294
Un-repaired (n=18)"" 11 (61.1) 7 (389

"Patients who had undergone total or palliative surgical repair
at the time of RSV infection

Surgically un-repaired CHD patients at the time of RSV in-
fection

TRepaired simple left to right (L-R) shunt disease patients such
as atrial septal defect (ASD), ventricular septal defect (VSD) and
patent ductus arteriosus (PDA)

Repaired simple L-R shunt disease patients excluded of two
severe cases that had problems other than CHD

SSurgically repaired CHD patients other than simple L-R shunt
diseases

Table 4. Ages and Admission Days of Patients with Lower Respiratory Infection by Respiratory Syncytial Virus (n=76)

Age (month) (mean+SD)

Admission days (day) (meanzSD)

Non-CHD patients (n=31) 6.7+£8.4
CHD patients (n=45) 9.7£9.3
Repaired (n=27)" 13.7+10.0°
Simple L-R shunt (n=10)° 10.0+8.6
Simple L-R shunt (n=8) 10.8+9.4
Others (n=17)" 16.0+£10.0°
Un-repaired (n=18)7 3.6+2.8"

5.0+2.4
35.2+41.4"
41.1450.6"
90.4+34
7.3+3.4
59.8+56.0"
26.3+19.4"

"Statistically significant in comparison to non-CHD patient group (P<0.01)
TCHD Patients who had undergone total or palliative surgical repair at the time of RSV infection

TSurgically un-repaired CHD patients at the time of RSV infection

SRepaired simple left to right (L-R) shunt disease patients such as atrial septal defect (ASD), ventricular septal defect (VSD) and

patent ductus arteriosus (PDA)

'Repaired simple L-R shunt disease patients excluded of two severe cases that had problems other than CHD

"Repaired CHD patients other than simple L-R shunt diseases

“Statistically significant in comparison to repaired CHD patient group (P <0.01)

- 383 —



WS Shim, JY Lee, JY Song, et al.

_()|L
Q.
N
atl
s
¥
£l
rl
o
N
™
N}
N
O
o
O,
x2
r\‘l

17te 2971 28 Aok
bl A 325 EAAT 2.17 kel
g ARHo s A%
32%0) FadAR 4 Wk o]F T EEZY FAbo] Holgls
ZFefell A AT 37MLel RSV A= e e F9alE
(PDA) 2} 37 9 coloboma, T&Fe, 7o) Sog
CHARGE &3$-ro] SA== st o)gl #o] gy o
2 RBAES W A YW T ERE AlQEhd Het 1]
& 7.313.494 (m=8) ]3It} o]F v Foto] {14 7]z
wahd 2 2pols: Hola 9lA &rh(P>0.05, Table 4)
) @ Fede 29 v A 5 § do}
e ol RSV 724 27419 s F @
A 1045 AL 1789 Fol= AT AAE, 44
AEg T AeaHs, FUEAA7IA, BEA, T4
59 golrt ek RSV 79 Al o158 Yol 171X F-E
40718 7HA AT Fat 167019 = H4gs ool Ao
T 2] ok MY Fhofe] o] B} Q|9 &Sk
(P<0.01, Table 4). o] Hol3lE AAAY TAU 449 &
o] T oo upel JAZel o] E Ho] 3UefA 190
Jol] A gglem AF 60.0456.6UE v A3l ¢ 7]
2ol Hl3] <Jm) QA AATHP<0.01, Table 4).
o529 JA7IEE Aurd 45 o] Y] dYSs B
71 108 A 25004 45 Atolel 4], 25 wvko] 3¢
STH(Table 6). Z7] 9494 B 1089 Fholse & =
ANE Ferglon edwalTAAE 34, WA 34, s
28 FHHEE AAFAAEVSD with COA) 18, NS
S Rkl HE WA (PA with VSD) 18, Sojda-$-47
AI(DORVY) 1] ©]¢ith(Table 7). o5& 9 FAlox 5
374E 2ol 687H60%) TEAEE st Stk
& 3dle BT thes$wrol3la o

= <k
AnGFss F Aoy RSV 4 GA dsudst, &
= B

=)
)
o
U
fu)
2
3L
o
Hopoh
d
@)
>
U
o
=
fol
o
r

s
N
%

o Iy I

A

s
X

o
=
5

=i

NN B

ol

LRl 5o Helskael BAI7 dolelglrh. o] e

1
T+ e S8 @A 278E o] VIS ®ola 3

faw A
A=< (bidirectional cavopulmonary shunt: BCPS) & AHef, 1
gl= Fontan 4 F AEISITE o]52 RSV 7+ @A At
PPN

TE

%!

g
€ FATY, P4F, 5 A2, DR PES 59 A%

s EAS FRksE A AAES 7RI AE Sol=
Qe esFa £ AAZA4E 54 T A8 HAE 6l
Aoy 557 FAZE AL G DA S
2 7 F IAA JA7F ol FH stiE e s 7|#t 7]
WA 7F e agdo] FRIFh 713 7|HA] 2o g gt
FE7) BAZY AGEHA e e Adae T o271Eed
RSVel 74 A5 A4S HloH

M) 2 (PA with VSD) 1
FMaEste] AT T
s A Sholo} & ] )
 HuAdre ¥ T d-lsto]
T A7 e AoE RO e F 27 593 8l Ak
71 3&7) A7) oF5E 2 RSVl 98 el 7hedo] ElE 9]
ok o] 7 A M = a4 F9 RSV £
o] low FzhE itk (Table 7, Table 10).
Hlwa gk 407 25 ol YAV BQl 38+ &
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Table 6. Admission Days of Patients with Respiratory Syncytial Virus Infection

CHD patients

Days Non—-CHD patients Repaired” X
Un-repaired®
Simple L-R shunt’ Other than simple L-R shunt”
0-13 31 8 3 6
14-27 0 2 4 7
28< 0 0 10 5
Total 31 10 17 18

"CHD Patients who had undergone total or palliative surgical correction at the time of RSV infection
Repaired simple left to right (L-R) shunt disease patients such as atrial septal defect (ASD), ventricular septal defect (VSD) and

atent ductus arteriosus (PDA)

"Surgically repaired CHD patients other than simple LR shunt diseases

Surgically un—repaired CHD patients at the time of RSV infection
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RSV infection cases in CHD patients

Table 7. Severe Respiratory Syncytial Virus Infection Cases (Admission Period »>28 Days) among Surgically Repaired Congenital Heart
Disease Patients (n=10)

Time after
previous
surgery

2m 23d

Duration of . .
L Diagnosis and management
admission
(Age)

Patient Sex Age
(month) (days)

No. Problems

12 F 3 133 VSD, COA

(12d) s/p total repair
(4m 10d) op aortopexy
PA with VSD, PDA, UVH
(8m 24d) s/p TCPS around SVC and PA

(9m 14d) left diaphragm plication after TCPS

PA with VSD 8d
(15d) s/p LMBT

(13m 2d) op Total correction
C-AVSD, Down syndrome

(4m 23d) s/p Total correction

(14m 22d) s/p Lt AV valvoplasty
C-AVSD TOF

(12m 19d) s/p Total repair

(12m 22d) s/p Rt Diaphragm plication
(13m 24d) s/p Thoracic duct ligation
DORYV, subaortic, restrictive VSD 5d
(11m) s/p Total repair

(16m) s/p RVOT widening,, excision
of pseudo—intimal thickening
C-AVSD, Down syndrome

(8m 26d) s/p Total correction

PA with VSD, PDA, LPA stenosis

(Im 24d) s/p RMBT

(20m 3d) s/p Rastelli procedure

(3lm 29d) s/p VSD fenestration, TVP
C-AVSD unbalanced, small LV and
MV, Down syndrome

(33m 13d) s/p BCPS

(34m 23d) Echo multiple vegetation
(36m 22d) s/p vegetation removal

air way problem after
coarctoplasty
16 F 11 129 Im 16d

extensive thrombosis

18 M 13 40

17 M 14 60 severe MR, PHT, CHF 9m 8d

19 M 15 63 chylothorax Im 13d

21 F 16 41

24 M 22 186 pulmonary hypertension 13m 5d

25 M 28 40 decreased RV function, 8m 12d

pulmonary hypertension

26 M 34 122 intracardiac vegetation Im 8d

27 F 40 115 UVH RV type)
(8d) RMBT

(7m) BCP S

(27m 15d) Rt BCPS pathway angioplasty

mediastinitis, Fontan 6m 20d
pathway obstruction,
pneumonia, expired at

44m of age

(27m 25d) mediastinal wound repair
(33m 19d) EC Fontan, Goretex Y graft
(42m 25d) revision of Fontan, PA

thrombectomy

Abbreviations : BCPS, bidirectional carvopulmonary shunt; C—AVSD, complete atrioventricular contractility; CHF, congestive heart fai-
lure; COA, coarctation of aorta; EC Fontan, extra—cardiac Fontan operation; RMBT, right modified Blalock Taussig shunt; LMBT,
left modified Blalock Taussig shunt; PA, pulmonary artery; PA with VSD, pulmonary atresia with VSD; PDA, patent ductus arteriosus;
s/p, status post; TCPS, total cavopulmonary shunt; TOF, tetralogy of Fallot; TVP, tricuspid valvoplasty; UVH, univentricular heart;

VSD, ventricular septal defect; d, day; m, month

(3) WA 2 el A7 Fholof| A 2] RSV £

Ferow ﬂ?éE]X] &2 AElE RSVl AAEAE 1849
ARAGAAY ZlolsL vz d o] L]—o]oﬂ RSV 7}odo] ukAia)
I glem 2y yolz) 150l 971 T 1A mRlo] 3L
Bt 3.6£2.87M€L% S w2 A3 9&0}% of] vz 2w A
o] Lo]tH(P<0.01, Table 4, 9). |52 thi-& 7 24

o 34 %5 S4S B9 184 F 114 (61.1%) 7 T8A=
Qlsta glom 78 (38.9%) oA Q1E3] X8} é%}%}
717+ Ht 26.3+19.4UE B A Sholso H]E| 2n] Q)

Al AYTHP<0.01, Table 4).
ol F 13¥elAE dd = &5 A5st ¥4 dsA<l
wAgdo] Hasitty ddyo] YAVt F A wHFESs WA
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Table 8. Respiratory Syncytial Virus Infection with Short Admission Period (Admission Period <14 Days) in Repaired Congenital

Heart Disease Patients

S 7H A AL o 1ElE
HolH stopgltt. HAr
o 11.246.4) A=A gols s § 9UelA 69
ol (8t 22417.3%D) AT 4= AUtk eI A= ¥

23,

-

d el 2o3d 1388 Ay AETE T 45 oY A7IkE
gofglon 1= M= A S5 AuRd 3 e 2 AATAEE0 - ﬂo}i A5 17H
i Sk AT A o]l RSV ZAhH e 29 99 .
2 RSV 79 & 4elA] 274 (F <9 A HYIEE Bolm A% Fol®= 257 =
o ALE o AdrsE F 54 9HFH dATE sl
4 ﬁlﬁo}O% e 69%‘ ol E ATk HE g
2 A5 2714

Patient Sex Age Duration of Disgnosis and problems Time after
No. (month) admission (day) (Age) previous surgery
14 M 8 3 DORV 5m 20d
(2m 1d) s/p Total correction
(2m 9d) s/p Left diaphragm plication
13 M 8 8 UVH, PA Im 28d
(19d) s/p PA reconstruction, central shunt
(5m 29d) Shunt revision
(6m 11d) Shunt revision
23 M 17 6 PA with VSD, MAPCA, 22q11.2 deletion 9m 16d

(6m) Left unifocalization
(8m 9d) Right unifocalization

Abbreviations : DORV, double outlet right ventricle; LMBT, left modified BT shunt; MAPCA, major aortopulmonary collateral artery;
PA, pulmonary artery; PA with VSD, pulmonary atresia with VSD; UVH, univentricular heart; m, month; d, day

Table 9. Surgically Unrepaired Congenital Heart Disease Patients at the Time of Respiratory Syncytial Virus Infection (n=18)

Patient Sex Age Duration of Heart problems Surgical repair ICU
No. (months) admission p during admission admission
29 M | 26 large VSD HD 5, VSD, ASD patch closure yes
28 M ) 78 large VSD, ASD, CHF HD 9, VSD patch closure yes
30 M ) 21 large VSD HD 7, VSD patch closure no
31 M 9 27 large VSD, PDA HD 16, VSD patch closure yes
32 M 58 large PDA, ASD, CHF, PHT HD 13, PDA division, yes
2
Down syndrome ASD closure
33 M 3 15 large VSD HD 5, VSD patch closure no
34 F 3 27 large VSD HD 18, VSD patch closure no
36 M 4 13 large VSD HD 4, VSD patch closure yes
37 M 4 22 large VSD, congenital lobar emphysema,  HD 12, VSD patch closure yes
4 CHF, pneumonia
35 M s 25 large VSD HD 9, VSD patch closure yes
38 M 6 30 large VSD, MR grade 2 HD 8, VSD patch closure yes
39 F 50 acute myocarditis, COA BVAD support 6 days yes
8 HD 27, coarctoplasty
40 F 0 39 large VSD, CHF HD 12, VSD patch closure yes
41 F ) 6 moderate size ASD, pneumonia, AGE no no
42 M ) 5 moderate size VSD no no
43 F 9 13 large VSD, small ASD no yes
45 M 8 TOF, PA with MAPCA no no
9 balanced state
44 F 10 moderate size PDA, small ASD no no

Abbreviations : ASD, atrial septal defect; BVAD, biventricular assistant device; CHF, congestive heart failure; HD, hospital day; MR,
mirtal regurgitation; MAPCA, major aortopulmonary collateral arteries;

VSD, ventricular septal defect
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PDA, patent ductuss arteriosuss;

TOF, tetralogy of Fallot;
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Table 10. Respiratory Syncytial Virus Infections Occurred within 1 Month after Cardiac Surgery (n=7)

Admission
period (day)

Age Infection day
(month) (yr-mo—day)

Patient

No. Sex

Days after
cardiac surgery

Diagnosis and problems
(yr-mo—day)

11 F 1 04-1-23 18

04 M 4 05-3-15 14

02 M 4 06-3-2 9

18 M 13 05-3-3 40

21 F 16 06-1-1 41

09 M 17 03-12-17 5

22 M 17 04-12-13 15

C-AVSD, Down syndrome 7
04-1-16 op PAB

04-1-23 RSV infection at hospital”
VSD 11
05-03-04 s/p VSD patch closure

05-3-15 RSV infection at hospital”
VSD 16
06-2-14 VSD patch closure

06-3-2 RSV infection after discharge

PA with VSD 8
04-02-05 s/p LMBT

05-02-23 op Total correction

(Rastelli procedure)

05-3-3 RSV infection at hospital”

DORYV, subaortic, restrictive VSD 5
05-08-05 s/p Total repair

05-12-27 s/p RVOT widening,

excision of pseudo—intimal thickening

06-1-1 RSV infection at hospital”

03-12-5 s/p VSD patch closure 12
03-12-17 RSV infection after discharge

TOF 4
04-12-09 s/p Total repair

04-12-13 RSV infection at hospital®

"Hospital infection of RSV

Abbreviations : C-AVSD, complete atrioventricular septal defect; DORV,double outlet right ventricle; LMBT, left modified Blalock
Taussig shunt; PAB, pulmonary artery banding; PA with VSD, pulmonary atresia with VSD; VSD, ventricular septal defect
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