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Unplanned Hospital Readmission of Infants with Congenital Heart Disease
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Background: Infants with congenital heart disease living at home may have unscheduled hospitalizations.
Efforts to moderate unplanned hospitalizations require clarifying the causation of such incidents; therefore, we
conducted a study to identify the related etiological factors along with the total number of children affected.
Methods: The medical records of children with congenital heart disease in infancy who had been hospitalized at
hospital A during a period of 5 years were collected and analyzed.

Results: Unplanned hospitalization was required for 35.4% of children with congenital heart disease in infancy.
Most of these hospitalized patients were aged <1 year (31.7%), and many of them had chromosomal abnormal-
ities. The main causes were respiratory complications such as pneumonia and bronchitis as well as worsening
cardiorespiratory status, including heart failure, low SpO,, cyanosis, and hypoxemia. Home oxygen therapy was
used in 50.3 %, home ventilatory therapy in 7.9 %, and home tube-feeding therapy in 26.0%.

Conclusions: Unplanned hospitalization of children with congenital heart disease was most common in
children less than 1 year of age. It was affected by the underdevelopment and vulnerability of respiratory and
circulatory functions. Minimizing unplanned hospitalizations will require seamless support from both medical
professionals in the institution and nursing staff in the home.
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% 7z, CHD OHliHiF, ICD10 D548 ID Q20~Q28
BB RDE KT ZEEL Y, LRENFERIRGE
M420 N (25.1%), W KIME A il as GiE) Y 324 A
(19.4%), 7 7 v —PUCE) & .05 HBRE R A8 GE) A
198 A (11.8%) THh-oTz.

HAEAR

CHD Hoifs (MR, i, FES X520V 0R
e, LEEFOERE ZONR, POkEEOERE
ZTOMSE, FWith EIRERIEO S, RPYEREOE
), FHEfARED ERIHA, MRloT ADARE, 2
ST (EEEED, ICU AZDOHEHE, BEIRA (A
Bt DR SD A7), LEREIRI (BNP, CTR),
KR (TP, ALB), BRI (WBC, CRP), 5%
TOERNT 7 (W, N LIRS, REXRE
#ik, NIROEHD, EEEEDOFHICOWVWTT —X
IN%E7%#1T7> 7= (Table 1).
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Table 1 Survey items

(NO.19-100, NO.21-03, NO.5555) Z{3CHEfi L7z,
AR DOFMIC D=0 T NZH5E T 5 EERMFIC
B9 2 MmEEE ) ICEDE, MEHNEOWERZ A6
L, EHIEROBRZRET 2 C & Z2 S MABHsIC
X O R DR — L=V L, W%
BNAFENCAEZ STz, NELET—2h b K47k
EDREEDMNEMANT % T & TE Bz &7
n, RbICH LI a— RESZDF CTEXLE
7O, BEZFHEALETITT 72 AW ETE L
W7 HEDRICHIB L, T—XEEH L.

m R

B

FtE A A B 2 % L 72 CHD R iE, 4E X593 A
(35.4%) THotz. HalZ, BEN 371 N (62.6%)
Thote. FomRi IQR) &, 1.0 (0~3) %
THO, 0P REEZ 18 N BlL7%) Tho i
(Table 2). CHD Wi 5 B, 407 A\ (68.6%) M E &
SEVWEREELTED, 9% A (162%) NMEFE -
WIMEENCEE L, 25 N (4.2%) MWREFE IR
FizFIHF LTz,

FRAEABEEEDEHOBES JURBEBREDSE
FwaE, OEPRRRECGE) A 140 A (23.6%) &
&EZ L, MAMELA=EERGE) D 119 A (20.0%),
7 7 a—WMEEE H72 N 121%) ThH - -
(Table 3). FrHEiZf ARtz % L7z CHD e 5 5 213

Congenital heart disease background

Causes of unplanned hospitalization
Emergency admission

Intensive care unit
Growth status
Cardiac function
Nutritional status

Infection status

Medical care at home

Gender

Age

Main disease
Chromosomal abnormality

Yes/No

Operation

Yes/No

Weight SD score at admission
Brain natriuretic peptide
Cardiothoracic ratio
Total protein

Albumin

White blood cell count.
C-reactive protein
Oxygen therapy
Mechanical ventilation
Nasogastric feeds

Drug

ICU, intensive care unit; SD, standard deviation
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Table 2 Age distribution in infants unplanned
hospitalization

Unplanned (n=593) Total (n=1,674)
Age (year)
n % n %

0 188 31.7 564 31.3
1 117 19.7 385 21.4
2 97 16.3 246 13.7
3 69 11.6 165 8.6
4 48 8.1 109 6.1
5 40 6.7 115 6.4
6 34 5.7 100 5.6

Values are n (%) unless otherwise indicated.

A (35.9%) WRREEZAEIL, TD2IF21
FUYVI—=T136 N (229%), X, 18 hU YV I—
W28 N (4.7%), ZTOM (22p.11.2 RIEMREE E)
W49 N (83%) THh-otz. 12 A (2.0%) HEEME
ERZ Gt Tz,

IBFEEREO M E LT, Filie I ARG R
gk (LUF, WRaET) EREFENE, ik
WK FALUTASER, RN RHR A 143 N (24.1%),
TS 169 A\ (28.5%), fhifght 281 A (47.4%)
Thole. FEAlE, ARIREET T, 0mA 93
A (15.7%), 1k 22N (3.7%), 2i& H13 A
2.1%), 3mM7 AN (12%) THolz. WHETHi%
T, 03&XA 50 N (8.4%), 1i%A 41 N (6.9%), 2
W 31N (5.2%), 316 N (27%) Th-olz.
Wit Tld, 1M 54 N (9.1%), 2h 53 A (8.9%),
3 46 N (7.8%), 03K A 45 N (7.6%), 45%
38 N (64%) ThH-oTz.

SHENARDEEER

A1 AL A BE D 3 AR R, KUE SR AV159 A
(26.8%), ik M 102 N (172%), BMELTER
BOA2, Wi o, MkirExEzags.orse
M31 AN (53%), SpO, K FF7 /—+¥, KHEH
MIEH &% GTIETARIED LA 30 A (5.1%), K
RIEEGRSD AV A B HRE 2 ZBEWHRD 25 A
(4.2%), LXGERD 23 N 3.9%), FHEZZTIE
B EN19 N (32%) TH-oTz (Tabled).

AHES AL DR A Z F X 79 5 &, <ELRIE 0
w37 N (233%), 1k h 34 N 21.4%), 2 &N
28 N (17.6%), 3 h 22 N (13.8%), 4K H 21 A
(132%), 5mM 11 AN (6.9%) THH, flizid 1
M27 N 265%), 2726 N (25.5%), 3% 15
A (14.7%), 4i&M 12 N (11.8%) TH-oTz. LA
2%, 0 24 N (774%), 6mh 4 N (12.9%),
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Table 3 Congenital heart disease diagnoses

Unplanned Total

Variable (reference) (n=593) (n=1,674)

n % n %
Ventricular septal defect 140 23.6 420 25.1
Double outlet right ventricle 119 20.0 324 194
Tetralogy of Fallot 72 121 198 11.8
Atrial septal defect 58 9.8 198 11.8
Atrioventricular septal defect 50 84 128 7.6
Hypoplastic left heart syndrome 34 5.7 43 2.6
Patent ductus arteriosus 21 3.5 71 4.2
Pulmonary artery stenosis 14 24 21 13
Congenital aortic [valve] stenosis 12 2.0 30 1.8
Single ventricle 11 1.9 63 3.8

Show top 10 diseases. Values are n (%) unless otherwise
indicated.

MR fE o B IE, 0D 23 N (76.7%), 5K &
6 M2 N (6.7%), Ml m & iE &, 0% A 14 A
(93.3%) T&H -7z (Table5).

F 7z, FHEYMC ABET BB, NIV WIR 88
B, NERA R £ OEBERIDT A LTS 6ilE 22 A
(3.7%) TORELANDWEZZF A Y I)VT— 3
VT Tz,

HBEWKR

REOF) BEHERL) &, 9.13 (£3.7) kg TH-
7z. CHD WL T L ICHHERER & [k X SD X a7 ZH
LizkT?, —2SDHEEZ 150N (49.2%),
—1SD A 82 A (26.9%), 0SDAH 65 N (21.3%) T
HY, 761 %A EL OEETH -7z (Table 6).

BEEREDIE

AT AR I R Tl 2 0 2 & U7z CHD i
46 N (78%) THbO, BEFMZZI zEHOH
i (IQR) & 1.0 (0-1) HITH -7, BAFMHD
WAL, IBIIREHEIT & 02 HH R R A BH BE AR Y 7 A
(1.2%), AMEIAREAE A 6 N (1.0%), LERL
F—=IMW5 N (0.8%), BIREREEMA 3 A (0.5%)
THole. ICUIC 98 AN (16.5%) WAEL T,

FREDfEIZ, BNP OHE (IQR) AY70.6 (29.5-
338.0) pg/mL, WBC %" 10.76 (8.1-15.1) X 10°uL, CRP
M 1.41 (0.2-4.2) mg/dL, TP ' 6.9 (6.4-7.3) mg/
dL, ALB % 4.0 (3.8-4.3) mg/dL T -7z (Table 7).
CTR (HhHiE) &, 60.0%TH - 7z.

EEICHITZERENT 7 L EEEEDFIBDIRR
ELITEBT B EENT 71%, WIREFTRA 586 A
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Table 4 Causes of unplanned hospitalization

Variable (reference) n (n) Variable (reference) n (n)
Bronchitis 159 Influenza virus 4
Asthmatic bronchitis 87 Bacterial infection 2
Bronchitis 42 Adenovirus infection 1
Respiratory syncytial virus bronchitis 5 Rotavirus infection 1
Croupous bronchiolitis 3 Herpangina 1
Viral bronchitis 1 Urinary tract infection 18
Respiratory syncytial virus bronchiolitis 17 Urinary tract infection 11
Bronchiolitis 4 Pyelonephritis 3
Pneumonia 102 Peridontitis urinary infections disease 2
Pneumonia 58 Iterative urinary tract infection 2
Aspiration pneumonia 16 Associated with the wounded area 17
Bronchopneumonia 8 Postoperative wounded area infection 5
Bacterial pneumonia 8 Wounded area treatment 3
Respiratory syncytial virus pneumonia 7 Sternal wire prominence 2
Human meta pneumovirus pneumonia 3 MRSA injury after operation part infec- 1
Viral pneumonia 1 tion
Mycoplasma pneumoniae 1 Wounded area ruptured suture 1
Heart failure 31 Midline wound subcutaneous hema- 1
Heart failure 20 toma
Pulmonary congestion 4 Precordial swelling 1
Right heart failure 2 Mediastinitis 1
Pericardial effusion 2 Chest wall mass 1
Pleural effusions 2 Chest wall cellulitis 1
Congestive heart failure 1 Pulmonary hypertension 15
Respiratory status exacerbation 30 Pulmonary hypertension 14
Decrease saturation of percutaneous 10 Shunt malfunction 1
oxygen Asthma 15
Cyanosis 8 Dehydration 11
Hypoxemia 5 Convulsions 11
Tachypnea 2 Febrile convulsion 8
Retractive breathing 2 Convulsions status epilepticus 2
Respiratory status exacerbation 1 Convulsions 1
Respiratory difficulty 1 Kawasaki disease 10
Respiratory disorder 1 Failure to thrive 10
Gastroenteritis 25 Failure to thrive 6
Infectious gastroenteritis 15 Poor weight gain 4
Gastroenteritis 4 Respiratory failure 9
Rotavirus gastroenteritis 4 Sepsis 7
Norovirus gastroenteritis 1 Sepsis 4
Acute gastroenteritis 1 MRSA sepsis 2
Upper respiratory tract inflammation 23 Streptococcus sepsis 1
Upper respiratory tract inflammation 20 Electrolyte abnormality 7
Pharyngitis 2 Anemia 2
Viral upper respiratory tract inflamma- 1 Hyponatremia 1
tion Electrolyte abnormality 1
Fever 19 Iron-deficiency anemia 1
Fever of unknown origin 12 Bleeding anemia 1
Fever 7 Hyperammonemia 1
Digestive symptom 18 Arrhythmia 5
Vomiting 1 Atrial flutter 1
lleus 2 Atrial tachycardia 1
Hematemesis 2 Tachyarrhythmia 2
Reflux oesophagitis 1 Paroxysmal supraventricular tachycardia 1
Gastrointestinal bleeding 1 Bacteremia 4
Gastroesophageal reflux 1 Others 29
Virus infection 18
Respiratory syncytial virus infection 9

MRSA, methicillin-resistant Staphylococcus aureus
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Table 5 Causes of unplanned hospitalization by age

Age0 Agel Age2 Age3 Aged Ageb Ageb
Variable (reference)
(n=188) (n=117) (n=97) (n=69) (n=48) (n=40) (n=34)
Bronchitis 37 34 28 22 21 11 6
Pneumonia 6 27 26 15 12 9 7
Heart failure 24 0 2 0 1 0 4
Respiratory status exacerbation 23 2 1 0 0 2 2
Gastroenteritis 6 10 1 2 2 2 2
Upper respiratory tract inflammation 7 4 4 2 2 1 3
Fever 7 6 2 3 1 0 0
Digestive symptom 4 4 1 5 0 2 2
Virus infection 1 5 5 2 1 2 2
Urinary tract infection 9 1 2 4 0 0 2
Associated with the wounded area 4 6 4 2 1 0 0
Pulmonary hypertension 14 1 0 0 0 0 0
Asthma 1 2 4 3 2 1 2
Dehydration 3 0 5 1 1 1 0
Convulsions 3 4 2 0 0 2 0
Kawasaki disease 1 3 4 0 0 2 0
Failure to thrive 10 0 0 0 0 0 0
Respiratory failure 4 0 2 1 0 2 0
Sepsis 0 3 1 0 1 2 0
Electrolyte abnormality 3 1 1 0 1 0 1
Arrhythmia 4 0 0 1 0 0 0
Bacteremia 3 1 0 0 0 0 0
Others 14 3 2 6 2 1 1
Table 6 Weight distribution in infants unplanned Table 7 Blood test results at admission
hOSpitalization Variable (reference) n Median IQR
SD score n % BNP (pg/mL) 46 70.6 29.5-338.0
9 150 49.2 WBC (10%uL) 550 10.8 8.1-15.1
-1 82 26.9 CRP (mg/dL) 551 1.4 0.2-4.2

0 65 213 TP (mg/dL) 538 6.9 6.4-7.3

1 7 23 ALB (mg/dL) 528 4.0 3.8-4.3

2 1 0.3

n=305. SD, standard deviation. Values are n (%) unless
otherwise indicated.
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ALB, albumin; BNP, brain natriuretic pepteids; CRP, C-re-
active protein; TP, total protein; WBC, white blood cell
count
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FA TV ADIKT EAGEEY IO LRICDEND, T4
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IV a2 B LHERITE .
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MENWEEZ 5. ARSI K 2 A8 AM,
DRSS K 2 EE M, ISR IO Rtk
WHT GBI % T2 DA% & fo UMEEIR 7 5
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