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Neonatal Jaundice â�� Are We Over-Treating?

Abstract
Hyperbilirubinaemia is the most common condition requiring evaluation and treatment in newborns. A study in the NEJM 2006

1
 suggested that

current guidelines for the treatment of hyperbilirubinaemia in otherwise healthy infants should be relaxed.  Prompted by this we performed a
retrospective review of review of all term infants who received phototherapy between 1998 and 2006 (total number births = 56,894) in the
National Maternity Hospital, Holles Street. 1441 infants received phototherapy during this time period (2.5%). Of those that were of term
gestation (n=539), only 9% of those infants receiving phototherapy had peak total serum bilirubin (TSB) exceeding 400umol. Twenty six percent
of infants who received phototherapy had a peak TSB that never exceeded 250umol/l. There were no cases of kernicterus. Review of the Coombs
status revealed that 27% of those undergoing phototherapy in the lowest TSB range were Coombs positive. Seven Coombs positive infants had peak
TSB >400umol/l (14%). Four Coombs positive infants received exchange transfusions. Following this study we would concur with the opinion of
Newman et al that current guidelines for the treatment of hyperbilirubinaemia in otherwise healthy infants could be relaxed.

Introduction
It is well recognised that most newborns have some degree of jaundice

2
. In the vast majority of cases, this is a self limiting condition of no

clinical significance. However it is the rare but devastating complication of bilirubin encephalopathy or kernicterus that warrants its
attention. While kernicterus is more commonly associated with Rhesus haemolytic disease, it has been reported in apparently healthy term and
near term breast fed infants without documented haemolysis.

3-5
 The exact level of hyperbilirubinaemia that may cause kernicterus in a given

individual is unknown. As a result, current guideline levels for treatment are based largely on the goal of keeping the TSB level below those
at which kernicterus has been reported

.6
 The AAP guidelines currently recommend exchange transfusion in term jaundiced infants whose bilirubin

level exceeds 428umol/l and are not responding to phototherapy.
7
 A recent report implies a relaxation of this threshold. This reported 140

infants with bilirubin >428umol (0.14% of total) and 419 controls. At follow up, there was no difference in neurological outcome between the 2
groups. However among those with a positive antiglobulin test there were lower cognitive test scores. There were no cases of kernicterus
reported. They called for other centres to examine their neonatal population. This prompted us to look at the levels of hyperbilirubinaemia
being treated in the National Maternity Hospital, Holles Street. Here we describe a retrospective review of all term infants who received
phototherapy between 1998 and 2006 (total number births = 56,894). We examine the range of hyperbilirubinaemia, the Coombs status and the
proportion that received exchange transfusion.

Methods
The records of all patients who received phototherapy born between December 1998 and January 2006 were reviewed retrospectively. The National
Maternity Hospital is the largest neonatal unit in the Republic of Ireland with a total number of births during that period of 56,894. 
Patients who received phototherapy requiring admission to the NICU were identified from the hospital in-patient enquiry (HIPE) system. Of
those that were of term gestation, a chart review was done to establish the range of hyperbilirubinaemia, the Coombs status and the proportion
that received exchange transfusion.

Results
The total number of births during that period was 56,894. 1441 infants received phototherapy during this time period (2.5%). Of those that
were of term gestation (n=539) the highest TSB level was recorded and proportions within each margin shown in Table 1. Nine percent of these
infants receiving phototherapy had peak TSB exceeding 400umol. Of the term infants the highest recorded TSB was 553umol/l. Twenty six percent
of infants who received phototherapy had a peak bilirubin that never exceeded 250umol/l. The remaining 65% had peak TSB within the range of
251 â�� 400umol/l. There were no cases of kernicterus. When the Coombs status was examined, (see Table 2) it was found that 27% of those
undergoing phototherapy in the lowest TSB range were Coombs positive. Seven infants who were Coombs positive had a peak TSB >400umol/l (14%).
Four infants in total received exchange transfusions all of whom were Coombs positive.

Discussion
This study provides extensive quantitative data from a large (n = 56,894) cohort of patients over a significant period of time (1998 â��
2006). It reveals that 2.5% of all infants born are receiving phototherapy during their postnatal period, which demonstrates that neonatal
jaundice accounts for considerable work load in any neonatal unit. The objective of treatment is to strike a balance between preventing severe
hyperbilirubinaemia while also minimising over investigation and treatment of physiological jaundice in an otherwise well infant. Between 8
and 9 of every 10 infants with TSB levels of 257-342umol/L will not reach a level above 342umol/l even if they are not treated.

7
 This study

revealed that 26% of our term infants who receive phototherapy have a peak TSB that never exceeded 250umol/l, and 79% never exceeded 350
umol/l.

In the report by Newman et al
1
, only one subgroup of infants with hyperbilirubinemia had outcomes significantly different from those of

controls: infants with total serum bilirubin levels above >428umol who had a positive direct antiglobulin test for immune-mediated hemolytic
disease. This small subgroup had lower IQ scores than the control group, and this result merits special consideration. In our study, 94/101
(93%) Coombs positive infants had a peak bilirubin < 400umol/l through aggressive management. Indeed 38/101 (38%) of these infant had a peak
TSB that never exceeded 250umol/l. Four infants in total received exchange transfusions all of whom were Coombs positive. There have been no
cases requiring exchange transfusion since the introduction of intravenous immunoglobulin usage in Coombs positive patients when their TSB is
rapidly rising despite intensive phototherapy or is within 40umol/l of the exchange transfusion level. There were no cases of bilirubin
encephalopathy. However, we do not have formal cognitive assessment scores at 2 year follow up. We would concur with the American Academy of
Pediatrics (AAP) recommendation that infants with hemolysis should be treated aggressively. Following this study we would concur with the
opinion of Newman et al that current guidelines for the treatment of hyperbilirubinaemia in otherwise healthy infants should be relaxed.
Asymptomatic term infants without risk factors can be treated by phototherapy for levels up to 512umol/L provided there is a good early
response (ie a 30-40% drop within the first 24 hours of intensive phototherapy).

The threshold for starting phototherapy and performing exchange transfusion in the 2004 AAP guidelines were lower to an extent than those of
the 1994 recommendations. So with cases of kernicterus so low, why were the guidelines being tightened further? In the United States, a
striking and sustained increase in breast-feeding

8
 and a concurrent progressive decline in the length of the hospital stay after birth

9
 appear

to have unmasked a previously underappreciated potential for the development of extreme hyperbilirubinemia in some neonates. The biologic
basis of this development appears to be in part, if not principally, genetically determined.

10,11
 Of 61 infants known to the Pilot Kernicterus

Registry in America who were readmitted from home with severe jaundice, follow up in keeping with the guidelines at the time (all infants
discharged <48hrs should be followed up within 3 days) had not been arranged in 44 cases, and appointments had been made but not kept in a
further three.

12

We would strongly agree with the AAP 2004 guidelinesâ�� recommendations regarding the identification and follow up of jaundiced or at risk
infants including: 1)Establishment of nursery protocols for the detection and treatment of jaundice 2) Promote awareness of all health care
workers of the significance of jaundiced in the first 24 hours 3) Beware visual estimation of the degree of jaundice, particularly in darkly
pigmented infants 4) Identify high risk and monitor closely, especially infants less than 38 weeks gestation 5) Routine assessment before
discharge for risk. 6) Provide parental information both written and verbal 7) Ensure appropriate follow up based on the time of discharge
i.e. infants discharged home at or before day 3 of life should be seen within 48 hours by a health care worker. Although this data is
reassuring, kernicterus, which should be largely preventable, can still occur. Lowering the threshold of treatment for every otherwise well
infant with physiological jaundice may not be the most efficient or effective way to ensure its prevention. The cornerstones for this are
vigilance in screening for neonatal hyperbilirubinaemia, timely post-discharge follow up to detect hyperbilirubinaemia early before levels
become hazardous, and appropriate intervention with phototherapy and exchange transfusion when clinically indicated.
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