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Figure 1. Death rate due to CHDs per 100 000 population by
age and sex, United States, 1979-1997 (log scale).
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Tablelll. Postnatally diagnosed major congenital heart disease (CHD) at UNN between January 2001 and December 2002

Gestation at Indication for
Type of major CHD birth (weeks) echocardiography Karyotype Qutcome

Hypoplastic left hea 39 Collapse Not done Inoperable, died

Fred av 38 Cyanosis Not done Operated, alive

39 Murmur/RDS Not done Died at 3 days

39 Cyanosis Normal Operated, alive

38 Cyanosis Normal Operated, alive

AVSD 39 Abnormal facies Trisomy 13 Died at 9days
AVSD 37 RDS Trisomy 21 Inoperable
AVSD, | astic aorta Ly | Abnormal facies Trisomy 21 Inoperable

oarctation of aorta 38 Tachypnea Normal Operated, alive

Coarctation of aorta 40 Collapse Not done QOperated, alive

riticat-aorticstenosis 40 Cyanosis Not done Operated, alive

Interrupted aortic 2 40 Cyanosis/?sepsis Not done Qperated, alive

39 Cyanosis Not done Operated, alive

VSD and ASD 40 Murmur Not done Operated, alive

VSD and ASD 40 Murmur Not done Operated, alive

VSD and ASD 40 Murmur Normal QOperated, alive
ST

a 0 42 Murmur Not done Awaiting operation
Fallot's tetralogy 38 Murmur Normal Awaiting operation

DILV, double inlet left ventricle; IVS, ventricular septum; VSD, ventricular septal defect; AVSD, atrioventricular septal defect; TAPVD, total anomalous pulmonary ) S s
venous drainage; RDS, respiratory distress syndrome Chlld,rens Nﬂthl l
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Table II. Early postoperative mortality (within 30 d of surgery) and neurological sequelae. Patients subdivided according to duct
dependency. Early or late diagnosis translates to diagnosis before or after discharge.

DDS DDP NDD All
Early or late diagnosis Early Late Early Late Early Late Early Late
Number a1 38 102 4 15 G 208 51
Death within 30 d of surgery 18* 2 5 0 1 0 24 2
Neurclogical sequelae 7 2 8 0 0 1 15 3

* p <0.05 compared to infants with duct-dependent systemic circulation diagnosed late.
DDS: duct-dependent systemic circulation; DDP: duct-dependent pulmonary circulation; NDD: no duct dependency.

<?9-..= : .
22/51 (43%) of late diagnosis

in on admission
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TABLE 1.  Infant Characteristics in Cases With CCVMs by Survival Status and Time of Diagnosis

Variable Survivors Deaths After Diagnosis Community Search Deaths

Number of cases 3590
Age at death-median - 1 et

Birth weight (mean £ SEM) 6t l4g 2879 + 30 2309 £ 138 gt
Gestational age (mean * SEM) 39.0 + 0.06 wks 386+ 01* 36.5 * 0.6 wkst
IUGR (%) 34.7% 39.5%" 57.9%t
Male 47% 55%" 51%
White 64% 63% 62%
Chromosomal anomaly 10% 18%* 22%
Multiple congenital anomalies 21% 4% 57%t

Infant characteristics are shown for each of three groups in cases of infants with congenital cardiovascular malformations identified in the

RUetranits who survived the first year of nferms&agfs dying within the first year of life and diagnosed before death; and infants
dentlfred w1th cardiac malformations only after death (conmunity search deaths),

AT Teesani-far doathe romracadabemmmmte T with P = < (01,
1 Value fot commumly search deaths is different from that for all deaths with P = <06,
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Syndrome trisomy malformation (<35 weeks) non-cardiac
diagnosis
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Six week exam
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TABLE 5. Comparison of Oximetric S ing for Critical CCVM Versus Screening for Hypothyroidism, Phenylketonuria, and
Congenital Hearing Loss /ﬁg

Hearing Loss

/ CCVM \ Hypothyroidism Phenylketonuria Congenital
4 25 7 260

Frequency per 100 000 births ( 4 \

No. of positive, first screen 4 600 5 3500
No. of children diagnosed 3 15 4 140
Positive predictive value 75% 3% 80% 5%
Cost of initial screen per child | Negligible $3 3 $25
Screening cost per Negligible $10 800 $40 500 $98 600

confirmed diagnosis
Clinical result of delayed Death Cretinism Mental retardation Language delay, academic

diagnosis Central nervous delay, psychosocial
system injury difficulties, cognitive delay

Data from Colorado Newborn Hearing
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Sensitivity [TPR)

0.1 | J |

~0.1 0.0 0.1 0.2
1-specificity (FPR)

Sensitivity [TPR)

<95% both limbs or foot Saog >3% lower or
higher than right hand

than right hand

<95% in right hand

<95% right hand and foot
3% foot

<04% foct

<P2% foot

«92% foot or 7% lower in foot
<?1% foot
<20% foot

| | |

|
-0.1 0.0 0.1 0.2 0.3

1-specificity [FPR)

Figure 3 True positive rates (TPR) and false

ositive rates (FPR) for various threshold
evels of oxygen saturation {Sc0;) measured
by pulse oximetry for the detection of
congenital heart disease in newborns. (A)
TPR and FPR of individudl studies for the
commonest threshold of Saos <95% with
summary estimates of sensitivity and
specificify and confidence ellipse around the
estimates. (B) TPR and FPR for other threshold
levels of Scos.
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Table 1 Kesponses to question 6, “there should be a mandate for
all mewhorns to have pulse cximetry,” by the charactenistics of the
respondents

Support a mandate of pulse aximetry
characteristics

Practice setting
University hospital
Children’s hospital
Private practice

Experience (years)

610

11-20

Ex pertise
Creneral cardiology

maging

Electmophysi
Cither
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©Conclusions:

-Critical CHD is not detected in some infants

-Failure to detect is associated with significaotriondity and occasional mortality
-Pulse oximetry may detect critical CHD

-Routine pulse oximetry after 24 hours incurs lmstand risk of harm

-Further studies in larger populations necessaysaa@ broad range of newborn
delivery systems to decide whether this shouldtdedsrd of care
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Table 2|The performance of screening methods in the detection of duct dependent circulation

in newborn infants in West Gotaland (1 July 2004 to 31 March 2007)

Performance
Sensitivity (95% CI) (3)

Physical examination
alone (n=38374)

62.50(35.43 to B4.BO)*

Pulse oximetry
(n=38429)

£2.07 (42.3 to 79.31)

Physical examination
plus pulse oximetry
n=384

B2.76 (64.23 to 94.15)

specificity (953 CI) (36

GE.07 (97.93t0 98.21)

99,82 (99,77 to 99.86]

97 B8 (97.73 to 98.03)

Positive predictive value
(5% Cl (35

1.35 (0.65 to 2.47)

20,69 (12,75 to 30.71)

292(1.88t04.31)

MNegative predictive value
(5% Cl (35

99,98 (9996 to 99.99)

99,97 (99,95 to 99.99)

99,99 (99,97 to 100.00)

Likelihood ratio 3237 3448 35.08
False-positive rate (%) 1.50 0171 2.09
No of true positives 10* 1Bf 241
Mo of false negatives G 11§ 55
Mo of false positives sl 69 ]
No of true negatives 37 022 38 254 6881

Relative risk (55% Cl) (36)

B3.6 (30.5 to 229.5)

7198 (350.3to 1479)

M54 (B2410 563.0)

*Blind physical examination alone cannot be compared directly with the other two methods as the number of
babies with duct dependent circulation was 16 in this group.
tFalse positive rate calculated on total numbers of patients completing pulse oximetry (n=39 821].

TPatient who was diagnosed afterrepeated failures of obtaining a pulse oximetry signal in the feet is counted as

true positive,

EPatient who fulfilled screening criteria but was discharged due to protocol violation is counted as false

negat ive.
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Table 3|Pathology found in 69 babies with false positive results from pulse oximetry screening for duct dependent circulation
in West Gétaland (1 July 2004 to 31 March 2007)

Subsegquent management

Stay in neonatal intensive care

=5 days after
plogy found Mo (%) of babies SCreening <5 after screening Follow-up only

Othercritical congenital heart disease® i (&) i iy 0/4 0/4

Other milder congenital heart disease \ 10 (14) 4/10 1/10 5/10

Persistent pulmonary hypertension & (%) S 0/6& /6
Transitional circulationt 8(12) 0/8 3/8 2/8
Infections 10(14) &/10 410 M/A
Pulmonary pathology / 7 (10) 87 1/7 1/7

ormal fverified from hospital charts) / 24(35) M A M/A M/A

onary atresia with multiple aopd-pulmonary collaterals (r=2), tricus pid atresia with pulmonary stenosis and ventricular septal defect (n=11, total
ulmonary venous

TRight to left 5 foramen ovale without pulmonary hypertension.
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