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Obijective: Congenital heart defects are one of the most common congenital anomalies
and delay in their diagnosis causes a significant increase in mortality and complications.
The aim of this study was to determine the screening for congenital heart diseases using
pulse oximetry in neonates born in hospitals of Golestan University of Medical Sciences.
Method: In this cross-sectional descriptive study, 357 seemingly healthy infants born
from September 2017 to June 2016 in Golestan University of Medical Sciences affiliated
hospitals underwent right hand and foot pulse oximetry. If the oxygen saturation level is
less than 94% in the baby's right hand and foot, it was checked again one hour later and
if the result was repeated, the baby was referred to a specialist for further testing. Also, 3
months after pulse oximetry, neonates with positive results were followed up. Findings
were divided into descriptive sections (mean, standard deviation and frequency
distribution table) and inferential including multivariate regression analysis, and was
considered at a significance level of 0.05.

Results: Out of 357 neonates, 341 had an oxygen saturation level above 94%, among 16
cases less than 94%, 14 cases had an oxygen saturation level above 94% and 2 cases had
a saturation level of less than 94%. The results showed that two of the 357 samples had a
positive result of 0.6%, which during the study and follow-up after 3 months, both infants
had mild ASD. There was also a significant and direct relationship between maternal non-
smoking (P <0.005), absence of maternal heart disease (P <0.005) and maternal family,
no history of maternal abortion (P = 0.005) and number of abortions (P = 0.011), Absence
of stillbirth (P <0.005) and number of stillbirths (P <0.005) and absence of serious
diseases of diabetes, thyroid and hypertension and having other minor diseases (P <0.005)
with neonatal oxygen saturation level.

Conclusions: According to the results of the present study, which showed a significant
and direct relationship between maternal variables and neonatal blood oxygen saturation,
accurate history and clinical examination along with pulse oximetry can be considered as
an important tool to identify congenital heart disease in infants.
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Extended Abstract

Introduction

Congenital heart defects are among the most common congenital anomalies and delay in their
diagnosis causes a significant increase in mortality and complications. This study aimed to
determine the frequency of cyanotic congenital heart diseases using pulse oximetry in
apparently healthy newborns in hospitals of Golestan University of Medical Sciences.

Method

The research population in this descriptive cross-sectional study was all apparently healthy
newborns born in the maternity wards of hospitals of Golestan University of Medical
Sciences. 357 newborns were continuously examined from all healthy newborns born in four
hospitals affiliated to Golestan University of Medical Sciences, including Amirolmomenin
Kordkoy, Imam Khomeini Bandar-Torkeman, Shohada Bandar-Gaz, and Sayyad Shirazi
Gorgan hospitals from October 2018 to June 2019. Infants underwent pulse oximetry of the
arms and legs with written parental consent. Inclusion criteria included the infants with a
gestational age greater than 34 weeks, postnatal age according to the 2017 guidelines,
apparently healthy infants between 4 and 48 hours old who did not require hospitalization in
the neonatal ward, and who were discharged if the infant's mother was discharged. Data
collection from the research units was performed using a researcher-made data recording
form whose face and content validity was confirmed by 10 neonatal nursing specialists,
neonatal cardiologists, and neonatologists. Demographic information of parents including
mother's age, father's age, number of children, mother's occupation, mother's education,
father's education, father's occupation, mother's smoking history, father's smoking history,
history of supplement use during pregnancy, mother's heart disease history, father's heart
disease history, father's family history of heart disease, mother's family history of heart
disease, other children's heart disease history, mother's history of stillbirth or miscarriage,
mother's history of diseases, mother's history of medication use during pregnancy were
extracted from the infant's health record to investigate related factors. Oxygen saturation
measurement by pulse oximetry was performed by experienced and trained personnel of the
neonatal ward on all apparently healthy infants upon discharge, on their right arm and leg,
provided that at least 4 hours had passed since their birth and interpretation of the results was
performed according to the pulse oximetry guideline. Also, infants with positive results were
followed up for 3 months after pulse oximetry. According to international guidelines, the
neonatal probe was attached to the baby's hand or foot while the baby was calm and awake,
and after the number was stabilized, the number was recorded on the monitor. In order to
ensure that the nurses measured the same way, the simultaneous observation method was
used. And the results showed a high reliability of 0.99. In this study, the neonatal probe was
used for pulse oximetry of the Medisana PM100 model, which was on the baby's right thumb
and right foot. According to the 2017 protocol, if the arterial oxygen saturation percentage in
both areas was more than 94% and the difference between the hand and foot was less than
3%, the result was negative and the baby was normal and did not require any special action.
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If the arterial oxygen saturation (SPO2) was between 90-94% and the difference between the
hand and foot was more than 2%, the measurement was repeated 1 to 2 hours later if there
were no clinical symptoms. If the SPO2 was less than 95% and the difference between the
arms and legs was more than 2%, the test result was considered positive and the infant was
referred to a cardiologist for further evaluation. Also, if the SPO2 was less than 95% in the
first measurement and accompanied by clinical symptoms, the result was positive and the
infant was referred to a specialist for further evaluation. Infants who had a positive result in
screening were followed up 3 months after screening. The research findings were analyzed
using SPSS 22 software in two descriptive sections (mean, standard deviation and frequency
distribution table) and inferential sections including multivariate regression. And a
significance level of less than 0.05 was considered.

Results

In this study, 357 term and late preterm infants were studied. In this study, 0.06% (2 infants)
of infants’ pulse oximetry was positive for congenital heart disease and 99.4% was negative.
In terms of oxygen saturation level, 95.5% (341 infants) had an oxygen saturation level above
94%. 16 cases had an oxygen saturation level below 94% in the first stage of pulse oximetry
examination, of which 14 cases (3.9%) had an oxygen saturation level above 94% in the
second stage and 2 infants (0.6%) had an oxygen saturation below 90%, which were declared
positive. These two infants also had a defect after conducting the necessary examinations and
re-examination and follow-up after 3 months. The atrial septum was mild but did not require
treatment for the infant. There was also a significant and direct relationship between non-
smoking by the mother, absence of heart disease in the mother and maternal family, absence
of history of abortion in the mother and the number of abortions, absence of stillbirths and
the number of stillbirths and absence of serious diseases such as diabetes, thyroid and high
blood pressure, and having other minor and mild diseases with the oxygen saturation level of
the infant (P<0.05).

Conclusion

According to the results of the present study, it seems that the use of pulse oximetry as a tool
to identify congenital cyanotic heart disease is a useful and practical tool which is welcomed
by parents and medical personnel as a low false positives and non-invasive tool with high
sensitivity and specificity. Plus, considering the significant relationship with the history of
disease in the maternal family, it can be concluded that by taking an appropriate history from
the mother's family, it is possible to accurately determine the possibility of cardiac problems.
Considering the relationship between the newborn's fifth-minute Apgar score and arterial
blood oxygen saturation, more care should be taken in measuring oxygen saturation and
repeating it if necessary. Also, knowing the signs and symptoms of possible heart problems,
more care should be taken in caring for the newborn before discharge. However, given the
differences in study results, the need for further studies in different populations seems
necessary. It is also suggested to neonatal health policymakers to announce pulse oximetry
screening as one of the mandatory screenings at birth in the country.
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! Congenital Heart Disease (CHD)
2 Critical Congenital Heart Disease (CCHD)

3 Newborn Blood spot (NBS)
4 Pulse oximetery
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