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ABSTRACT

Purpose: This study was performed to determine the clinical features of full-term
infants with hypoxemia detected by pulse oximetry and to establish the diagnosis of
critical congenital heart disease (CCHD).

Methods: We retrospectively reviewed the medical records of neonates who had been
admitted to the neonatal intensive care unit within 2 weeks of birth at Korea University
Ansan Hospital between January 2013 and October 2017 (n=450). We classified these
neonates based on the presence of hypoxemia at admission and investigated neonatal
characteristics, initial symptoms, echocardiographic findings, and final diagnosis as-
sociated with hypoxemic diseases.

Results: Of 450 term infants, 265 infants (58.9%) were identified hypoxemia by pulse
oximetry at admission. The most common symptoms of them were cyanosis and
tachypnea. Among them, 80.1% of infants (214/265) were diagnosed with respiratory
tract disease and 8.3% of infants (22/265) had congenital heart disease. Thirteen
infants (13/265, 4.9%) had CCHD and were treated with urgent surgery or transca-
theter intervention within 28 days of birth. Majority of infants with respiratory tract
disorder were transferred from hospital immediately after birth, but 46.1% of infants
(6/13) with CCHD remained asymptomatic after birth and were admitted after 48
hours after birth. In addition, other hypoxemic illnesses were identified as neonatal
infectious and neurological diseases.

Conclusion: This study showed the importance of assessment in neonates with
hypoxemia, including those diagnosed with CCHD. The possibility of CCHD should
be considered in the differential diagnosis in neonates demonstrating hypoxemia
after 48 hours of birth. A larger prospective study is needed to assess the effectiveness
and outcomes of pulse oximetry for neonatal screening in Korea.
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Table 1. Clinical Characteristics of the Study Population (n=
265)

Characteristic Value

Gestational age (wk) 39.0+1.0
Birth weight (g) 3,308+457
Male sex 119 (45.0)
Caesarean section 174 (65.9)

Values are expressed as meantstandard deviation or number of
infants (%).

Table 2. Initial Symptoms and Signs of Neonates Included in
the Study

Initial symptoms and signs*

No. of infant (%)

Cyanosis 150 (56.6)
Tachypnea 112 (42.3)
Chest retraction 98 (37.0)
Moaning sound 63(23.8)
Murmur 13 (5.0)
Apnea 11 (4.1)
Lethargy 7(2.6)
Bradycardia/Tachycardia 5(1.9)
Seizure 2(0.8)
Fever 1(0.4)
Poor oral intake 1(0.4)
Hypoglycemia 1(0.4)
Laboratory abnormality 3(1.1)

*Multiple responses available.
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Table 3. Final Disease Categorization in Neonates who Demonstrated Hypoxemia upon Admission*

Variable <2 wk of birth (total n=265) <48 hr (n=239) 48 hr to 2 wk (n=26)

Respiratory disease 214 (80.1) 208 (87.0) 6(26.0)
TTN or RD 109 (41.1) 104 (43.5) 5(19.2)
RDS 41 (15.5) 41(17.2)

MAS 41(15.5) 41(17.2)

Extrapulmonary air leak 18 (6.8) 18(7.5)

Congenital diaphragmatic hernia 3(1.1) 2(0.8) 1(3.8)
Congenital pneumonia 2(0.7) 2(0.8)

Cardiovascular disease 22(8.3) 11 (4.6) 11 (42.3)
Critical congenital heart disease 13 (4.9) 6(2.5) 7(27.0)
Significant congenital heart disease 9(3.4) 5(2.1) 4(15.4)

Neurological disease 15(5.7) 10 (4.2) 5(19.2)
HIE 9(3.4) 8(3.3) 1(3.8)
Neonatal seizure 3(1.1) 3(11.5)
Floppy infant 2(0.8) 1(0.4) 1(3.8)
Dandy walker syndrome 1(0.4) 1(0.4)

Infectious disease 6(2.3) 3(1.3) 3(11.5)

Digestive tract disease 3(1.1) 3(1.3)

Endocrine disease 3(1.1) 3(1.3)

Hematologic disease 2(0.8) 1(0.4) 1(3.8)

Values are expressed as number of infants (%).

*Intergroup comparison between neonates admitted within the first 48 hours of birth and those admitted 48 hours to 2 weeks of age.
Abbreviations: TTN, transient tachypnea of newborn; RD, respiratory distress of newborn; RDS, respiratory distress syndrome; MAS, meconium

aspiration syndrome; HIE, hypoxic ischemic encephalopathy.
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Table 4. Congenital Heart Diseases in Neonates with Hypoxe-
mia

Classification Number

[
w

Critical congenital heart disease
PA-IVS
DORY, Taussing-Bing anomaly
TGA
Truncus arteriosus
CoA
PS
AS
IAA

Significant congenital heart disease
VSD (large and medium)
AVSD
PDA

— N O O N DN DN =W

Abbreviations: PA-IVS, pulmonary atresia with intact ventricular
septum; DORYV, double outlet of right ventricle; TGA, transposition
of the great arteries; CoA, coarctation of the aorta; PS, pulmonary
stenosis; AS, aortic valve stenosis; IAA, interrupted aortic arch; VSD,
ventricular septal defect; AVSD, atrioventricular septal defect; PDA,
patent ductus arteriosus.
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Table 5. Clinical Characteristics of Neonates with Critical Congenital Heart Disease

Age at . -
CCHD lesions referral GA B1.1‘th Initial Symptoms e Management
(hr) (wk) weight SpO: ultrasonograms
PA-IVS 2 38 3,000 70  Cyanosis, murmur Normal Balloon valvuloplasty
TGA 2 38” 3,000 85 Cyanosis Normal Atrial septostomy
TGA 25 38" 2940 82 Cyanosis Normal Transfer
DORYV, Taussing-Bing anomaly 7 38” 3,460 84 Cyanosis Normal Transfer
PA-IVS 10 38" 2,780 72 Cyanosis Normal Rastelli operation
Truncus arteriosus 10 39" 3,120 90 Poor oral intake Normal Transfer
PS 72 38" 3,420 81 Tachypnea, cyanosis, murmur No prenatal care Transfer
IAA 153 39" 3,200 70 Cyanosis Normal PDA stent
Truncus arteriosus 167 39" 3,200 92 Tachypnea, chest retraction, murmur No prenatal care Transfer
TIAA 169  38° 2,800 85 Cyanosis, murmur No prenatal care PDA stent
CoA 240 387 2,430 70 Cyanosis, murmur, lethargy Normal Repair operation
AS 258 40" 3,030 90 Tachypnea, murmur Normal Balloon valvuloplasty
PA-IVS 290 40" 3,900 40 Cyanosis Normal Shunt operation

Abbreviations: CCHD, critical congenital heart disease; GA, gestational age; PA-IVS, pulmonary atresia with intact ventricular septum; TGA,
transposition of the great arteries; DORV, double outlet of right ventricle; PS, pulmonary stenosis; PDA, patent ductus arteriosus; IAA, interrupted
aortic arch; CoA, coarctation of the aorta; AS, aortic valve stenosis.
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