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An AOM Clinical Practice Guideline Summary

HYPERBILIRUBINEMIA

This summary provides easy access to some of the most essential content of AOM

CPG No. 18-Management of Hyperbilirubinemia in Healthy Term and Late Preterm

Neonates, and is intended for use in conjunction with the full-length Clinical Practice

Guideline (CPG). For a complete analysis of the research relevant to the management of

hyperbilirubinemia, along with citations, refer to the full CPG.

DEFINITIONS

Hyperbilirubinemia: A condition caused by an
excess of bilirubin in the blood and tissues of an
infant’s body. (1)*

Jaundice: The yellowing of the skin and the whites
of the eyes because of a buildup of bilirubin. (1)*

Significant hyperbilirubinemia: An elevation of the
serum bilirubin to a level requiring treatment. (1)

Severe hyperbilirubinemia: A total serum
bilirubin (TSB) greater than 425 pmol/L or a need
for blood exchange transfusion (BET). (2)

Acute bilirubin encephalopathy: The clinical
manifestation of bilirubin toxicity. Clinical

TYPES OF JAUNDICE

presentation can progress from lethargy,
hypotonia and poor suck to hypertonia of
extensor muscles (with opisthotonus, rigidity, and
retrocollis), high-pitched cry, fever and irritability
and eventually seizures, coma or apnea. (2,3)

Chronic bilirubin encephalopathy: The clinical
sequelae of acute bilirubin encephalopathy,
which includes athetoid cerebral palsy, hearing
deficits, developmental delay and oculomotor
disturbances. (3)

Kernicterus: A pathological finding of deep-
yellow staining of the brain by bilirubin and
evidence of neuronal injury. (4)

Physiologic jaundice: The most common form of jaundice; typically becomes apparent between
24 to 72 hours of life. There are no underlying pathological causes of physiologic jaundice. (1)

Pathologic jaundice: Jaundice that manifests as a symptom of an existing underlying condition.
The appearance of jaundice within the first 24 hours may be an indication of pathologic jaundice,
although not all presents early. Once identified, the underlying condition must be addressed in a

timely manner. (2)

Prolonged jaundice: Clinically significant jaundice in term or late preterm infants, where TSB
levels are within 35 umol/L of the phototherapy threshold, persisting for more than 14 days. (2)

*The terms hyperbilirubinemia and jaundice are used interchangeably throughout this document.
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SIGNIFICANT HYPERBILIRUBINEMIA

What risk factors are associated with significant hyperbilirubinemia?
According to the National Institute for Health and Clinical Excellence (NICE), the most significant risk factors for
significant hyperbilirubinemia are (1,5):

«  gestational age under 38 weeks (OR 0.6 to 20.70)

«  previous sibling with neonatal jaundice requiring phototherapy (OR 2.3 to 6.0)
«  visible jaundice in the first 24 hours of life (OR 2.9 to 10.1)

«  suboptimal feeding (OR 0.4 to 10.75)

The CPS identifies those same four risks and several additional factors as hyperbilirubinemia risk factors, which
increase a neonate’s baseline risk of developing this condition:

« lower gestational age at birth (<38 weeks)

«  appearance of jaundice noted in the first 24 hours post-birth

« evidence of hemolysis, with suspicion based on positive results from specific testing (e.g., DAT, peripheral
blood smear, hemoglobin levels, G6PD assay, pyruvate kinase assay, or others)

« need for phototherapy in the first 72 hours of age

«  parent or sibling with a history of hyperbilirubinemia requiring phototherapy or exchange transfusion

« family history or genetic predisposition to inherited red blood cell disorders causing hemolysis

« suboptimal oral feeding volume or excessive weight loss (or both)

significant bruising or cephalohematoma

«  polycythemia (2)

Good Practice Statements:

1. Identification of risk factors for significant hyperbilirubinemia typically occurs in an ongoing manner
throughout the course of the prenatal and postpartum period in the context of Ontario midwifery care.

For all clients, include the following as part of an informed choice discussion:

o Jaundice is common, short-lived and usually harmless; however, a small number of babies will develop
significant hyperbilirubinemia, which can be harmful if not treated.

«  Provide instruction on how to detect visible jaundice, particularly within the first 24 hours: in lighter-
skinned infants, visibly yellow tone and/or yellow sclera; in darker-skinned infants, blanched skin and/or
yellow sclera.

o Describe additional signs of hyperbilirubinemia, including poor suck, lethargy and reduced feeding, dark
urine and pale, chalky stools.

o Review how to contact their midwife if jaundice is suspected in the newborn. [2025]

2. Share with clients how risk factors, if present, may impact considerations for screening and management of
significant hyperbilirubinemia. [2019]

Good practice statements
These good practice statements recognize the client as the primary decision-maker, midwives’ ability to
identify emerging risk factors and the need for timely decision-making.
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EVIDENCE OF HEMOLYSIS, WITH SUSPICION BASED ON
POSITIVE TEST RESULTS

What factors are associated with an increased risk of hemolysis and subsequent
development of significant hyperbilirubinemia?

G6PD deficiency is considered an important risk factor for acute bilirubin encephalopathy and hyperbilirubinemia
neurotoxicity. (4,6) G6PD testing should be considered for any infant with significant or severe hyperbilirubinemia
who does not respond to treatment or presents without identifiable risk factors.

A direct anti-globulin test (DAT or direct Coombs) can be done on an infant’s cord blood or freshly collected
capillary sample to identify isoimmunization (7). Information about the infant’s blood group and DAT may
facilitate risk assessment for hemolysis and identify infants at greater risk of significant hyperbilirubinemia caused
by immune-mediated hemolysis. While a positive DAT indicates the presence of antibodies on the surface of red
blood cells, it does not diagnose or measure the degree of hemolysis, if present. (2)

When hemolysis is suspected due to an early, rapidly rising TSB or severe hyperbilirubinemia, additional
investigations - such as hemoglobin level, peripheral blood smear, reticulocyte count - should be considered. (2)
Hemolysis may be suspected based on a rapid rate of increase in TSB > 5 umol/L/h (within 24 hours post-birth)
or > 3.5 umol/L/h (beyond 24 hours post-birth). (2) In these cases, a pediatrician should be consulted for prompt
testing and treatment considerations.

Good Practice Statement:

3. For birthing parents in the O blood group, midwives should consider collecting and storing cord blood for
processing, in the event that jaundice presents in the first 24 hours or if a TSB is later required for the infant.

o If the newborn’s TSB level is below treatment thresholds and no further testing is required, cord blood will
not need to be tested for blood group and DAT.

o Ifthe TSB level is elevated, cord blood may be processed by the lab to help identify the underlying cause of
hyperbilirubinemia and determine the need for follow-up. [2025]

Good practice statement
This good practice statement recognizes the client as the primary decision-maker, midwives’ ability to

identify emerging risk factors and the need for timely decision-making.

JAUNDICE BEYOND 14 DAYS OF LIFE
What factors are associated with jaundice beyond 14 days of life?

Most cases are because of breast milk jaundice, a benign condition in which infants who are primarily fed with
human milk experience elevated bilirubin levels, despite being otherwise healthy. (8)

Prolonged jaundice, defined as clinically significant jaundice in term or late preterm infants where TSB levels are
within 35 pmol/L of the phototherapy threshold and persist for more than 14 days, may result from pathologic
causes associated with elevated unconjugated bilirubin levels such as hemolytic diseases, infection, congenital
hypothyroidism and inborn errors of metabolism). It can also occur in the presence of elevated conjugated
bilirubin levels from underlying cholestatic liver diseases, such as biliary atresia). (9)

A conjugated (direct) bilirubin level greater than 17 umol/L is considered abnormal and warrants further

investigation. (2)
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Good Practice Statement:

4. In the otherwise well, human milk-fed infant with persistent visual jaundice, midwives may consider drawing
a TSB, including the conjugated fraction, to determine whether further investigation is needed.

A conjugated bilirubin level above 17 pmol/L warrants consultation with a physician for further investigation
of potential underlying causes. [new 2025]

Good practice statement
This good practice statement recognizes continuity of care and midwives’ ability to assess the need for

interprofessional collaboration as the neonate’s clinical picture requires.

SEVERE HYPERBILIRUBINEMIA AND/OR ACUTE BILIRUBIN
ENCEPHALOPATHY

What factors are associated with severe hyperbilirubinemia and/or acute bilirubin
encephalopathy?

While the exact mechanisms underlying some of the neurotoxicity risk factors listed below are not well
understood, they are believed to increase the risk of acute bilirubin encephalopathy by increasing the toxic effects

of bilirubin on the newborn brain: (2)

« lower gestational age at birth (< 38 weeks)

o hypoalbuminemia (serum albumin < 30 g/L)

« asuspected or diagnosed hemolytic condition [hemolysis may be suspected based on a rapid rate of increase
in TSB = 5 pmol/L/h (within 24 hours post-birth) or > 3.5 pmol/L/h (beyond 24 hours post-birth)]

o suspected or culture-proven sepsis

+ significant hemodynamic or respiratory instability (or both) in the preceding 24 hours.

Apart from lower gestational age at birth, many of these risk factors reflect a pathologic form of jaundice in which
further investigation is indicated to determine the underlying condition. (7)

Good Practice Statement:

5. If midwives suspect a pathologic cause of hyperbilirubinemia, further investigation, which may include
physician consultation, is required to determine the underlying condition. [new 2025]

Good practice statement
This good practice statement recognizes midwives’ ability to identify emerging risk factors and assess the need
for interprofessional collaboration as the neonate’s clinical picture requires.
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INFANT FORMULA SUPPLEMENTATION

Can infant formula supplementation prevent severe hyperbilirubinemia?

One observational study found that formula feeding (either mixed or exclusive) may reduce the incidence of
significant hyperbilirubinemia, need for phototherapy, and lower bilirubin levels. (10) However, this research is
not applicable to the Canadian health care context as it did not diagnose hyperbilirubinemia and initiate

treatment in accordance with current Canadian guidance.

The work group balanced the rare risk that an infant develops significant hyperbilirubinemia against the
substantial benefits of human milk feeding.

Recommendation:

6. Midwives should not recommend formula supplementation to prevent significant hyperbilirubinemia in the
otherwise well, healthy neonate fed with human milk. [2019]

Strong recommendation: very low certainty of evidence
This recommendation recognizes midwifery support of human milk as the optimal physiological nutrition for
infants.

TIMING OF CORD CLAMPING
Can the timing of cord clamping prevent severe hyperbilirubinemia?

Delayed cord clamping likely increases the risk of hyperbilirubinemia and the need for phototherapy among
healthy term neonates and late preterm and term infants with ABO isoimmunisation. (11,12) However, delayed
cord clamping poses no increased risk of chronic or permanent harms and has several benefits, such as
improved long-term iron stores, haematocrit values, and hemoglobin concentrations. (11)

Recommendation:

7. Midwives may offer delayed cord clamping to all clients, taking into consideration hyperbilirubinemia
risk factors.

Informed choice discussions should include:

o the risks and benefits of delayed cord clamping compared with early cord clamping;
o how risk factors for hyperbilirubinemia, if present, increase the infant’s risk of jaundice; and
o the client’s values and preferences. [2019]

Weak recommendation: moderate certainty of evidence
This recommendation recognizes the preference for and health benefits of delayed cord clamping while balancing
the client’s values and preferences.
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SUNLIGHT
Can sunlight be used to prevent severe hyperbilirubinemia?

The quality of the available research on sunlight and hyperbilirubinemia was limited by several serious factors. (13)
The work group considered how sunlight exposure cannot be measured accurately and poses risks of UV radiation
and burns.

Recommendation:

8. There is insufficient evidence to support the use of sunlight as a means of preventing significant
hyperbilirubinemia. [2019]

No recommendation: very low certainty of evidence

VISUAL ASSESSMENT

Can visual assessment be solely relied on to detect significant hyperbilirubinemia?

Results from four observational studies show that the use of visual assessment to determine the severity of jaundice is
not accurate and that there is variability among methods and providers. (14-17)

The work group affirmed that visual assessment is an important component of midwives’ clinical assessment but
should not be solely relied upon to determine a newbornss risk of significant hyperbilirubinemia.

Recommendation:

9. Visual assessment alone is not recommended when screening for significant hyperbilirubinemia. [2019]

Weak recommendation: very low certainty of evidence
This recommendation recognizes that visual assessment for hyperbilirubinemia is an important part of the overall
clinical assessment of a newborn, but it should not be solely relied upon to determine a newborn’s risk of significant

hyperbilirubinemia.

RISK FACTOR SCORING SYSTEM

Should a risk factor scoring system be used to screen for significant hyperbilirubinemia?

One diagnostic cohort study determined that most infants would be incorrectly classified when screened with a risk
factor scoring system which included birth weight, gestational age, oxytocin use during delivery, vacuum extraction,
and feeding method. (18) Incorrect classification has the potential to result in either overtreatment of healthy infants
or missed treatment for infants with significant hyperbilirubinemia.

Recommendation:

10. The use of risk factor scoring systems is not recommended when screening for significant hyperbilirubinemia.
[2019]

Weak recommendation: low certainty of evidence
This recommendation recognizes that midwives routinely assess for hyperbilirubinemia risk factors as part of an
infant’s clinical assessment in the postpartum period, but they should not use a scoring system.
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TRANSCUTANEOUS BILIMETRE (TCB)

Should a transcutaneous bilimeter (TcB) be used to screen for significant
hyperbilirubinemia?

One systematic review of eleven diagnostic cohort studies demonstrated that TcB measurements obtained from
bilimeters cannot provide an exact estimation of an infants’ bilirubin level. (19)

Limitations of bilimeters include:
« atendency for overestimation among infants with darker skin tones (20-24)
« atendency for underestimation with higher (more dangerous) serum bilirubin levels. (25,26)
« atendency to be inaccurate during or soon after phototherapy treatment (27)

Despite these limitations, TcB generally shows good correlation with TSB measurements (25) and may be used as

a screening tool to prompt a follow up TSB test when necessary. The CPS 2025 Position Statement recommends
performing a TSB measurement if a TcB level is within 50 umol/L of the hour-specific phototherapy threshold or above
250 pmol/L. (2)

Benefits of bilimeters for midwives include:
o keeping care in the community

«  sparing clients from unnecessary travel and testing

Recommendation:

11. Where screening for hyperbilirubinemia is requested and/or recommended and bilimeters are available,
midwives should offer TcB screening. [2019]

Strong recommendation: very low certainty of evidence

This recommendation recognizes the uneven access to bilimeters across practice groups and the province. However,
it affirms the bilimeter as an effective screening tool to prompt TSB testing when required and as a promising way
to improve community-based care.

UNIVERSAL BILIRUBIN SCREENING

Should all neonates be screened for severe hyperbilirubinemia within 24-72 hours of
life regardless of risk factors?

Available research (eight observational studies) on universal bilirubin screening suggests some benefits associated
with universal screening including a lower incidence of high bilirubin concentrations and lower rates of hospital
readmission. However, this research also demonstrates that universal screening may have no impact on the need for
phototherapy. (28-35)

The work group recognized limited potential benefits from universal screening within the context of regular, timely
and close follow-up care provided to newborns by midwives.

Midwives also face structural and systemic barriers to offering screening including:

 limited funding to maintain and replace bilimeters

« laboratories may reject blood samples drawn in the community setting

Universal screening may have consequences for clients including:
« longer hospital stays
« travel to clinic or hospital for testing
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Recommendations:

12. The risks and benefits of universal screening should be discussed with all clients as part of an informed choice
discussion.

This discussion may include:

o  what is known about risk factors for significant hyperbilirubinemia, if present

o  how visible jaundice, poor feeding, dehydration and weight loss can increase an infant’s risk
o the limitations of relying on visual assessment alone to detect jaundice

o timing of screening

o  Dbarriers to and enablers of screening within the client's community context

o the client’s values and preferences and risk tolerance [2025]

Weak recommendation: very low certainty of evidence

This recommendation recognizes the lack of high-certainty evidence for the effectiveness of universal screening, the
uniqueness of the midwifery context, and structural barriers that impact midwives’ ability to offer community-
based bilirubin screening.

13. If visible jaundice develops, obtaining a bilirubin measurement is recommended.

For neonates who have previously had a TcB or TSB result that required no repeat testing or treatment and

in whom visible jaundice subsequently develops, midwives may use their clinical judgment in determining
the need for re-screening. Consider presence or absence of other clinical factors associated with significant or
pathologic hyperbilirubinemia (e.g., suboptimal feeding, lethargy, dark urine, pale chalky stools). [2025]

Weak recommendation: very low certainty of evidence

This recommendation recognizes that the timely, frequent and close follow-up of neonates as a standard of
midwifery care limits the benefits associated with universal screening, while acknowledging the importance of a
clinical manifestation of hyperbilirubinemia.

TREATMENT/MANAGEMENT

FIBREOPTIC PHOTOTHERAPY

Is fibreoptic phototherapy an effective treatment for significant hyperbilirubinemia?

One systematic review comparing fibreoptic phototherapy to conventional phototherapy found that fibreoptic
phototherapy may increase the duration of phototherapy and is slightly less effective at lowering bilirubin
concentrations within 24 hours of starting treatment. (36)

The work group considered the benefits of fibreoptic phototherapy, such as skin-to-skin contact and more
frequent nursing. Although fibreoptic phototherapy may not be acceptable to clients who prefer a shorter
duration of treatment, it is the preferred method of treatment in the home and community setting.

Recommendation:

14. Where available, midwives may offer fibreoptic phototherapy using their clinical experience and the clinical

context of the client to guide decision-making. [2019]

Weak recommendation: low certainty of evidence
This recommendation recognizes that fibreoptic phototherapy may increase the duration of treatment and
therefore may not be appropriate in all cases, but that it has benefits such as an increase in skin-to-skin contact.
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Recommendation:

15. Midwives may offer fibreoptic phototherapy in the home as an option for treatment where community-based

health infrastructure exists. [2019]

Weak recommendation: low certainty of evidence
This recommendation recognizes midwives’ scope of practice to manage phototherapy, provided they have the
knowledge, skills, experience and community-based health infrastructure to do so.

FORMULA SUPPLEMENTATION DURING PHOTOTHERAPY

Is the use of formula supplementation during phototherapy an effective adjunct when
managing significant hyperbilirubinemia?

One observational study showed that formula supplementation in conjunction with phototherapy may reduce the
duration of phototherapy and result in a faster average decrease of bilirubin levels within a 24-hour period. (37)

The work group recognized the various benefits of human milk feeding, such as improved bonding between parent
and newborn, (38,39) improved immunologic status (40), and reduced risk of gastrointestinal infection. (39)
Therefore, clients should not be deterred from nursing while an infant is undergoing phototherapy and should
receive ongoing lactation support as indicated.

Recommendation:

16. Midwives should not routinely recommend formula supplementation for otherwise healthy infants undergoing

phototherapy, discussing the risks and benefits with clients. [2019]

Strong recommendation: very low certainty of evidence

This recommendation recognizes midwifery support of human milk as the optimal physiological nutrition for infants.

CLIENT EXPERIENCES

What are the experiences of clients who have newborns with significant
hyperbilirubinemia and how can they be supported by midwives?

Research involving families whose newborns required phototherapy suggests that phototherapy can be

an uncomfortable experience for parents, both physically and emotionally. (41-43) Some parents may be
disproportionately affected by the stress associated with phototherapy, including those with limited social support
Midwives can provide ongoing educational and emotional support for clients before, during and following the
management of significant hyperbilirubinemia.

Good Practice Statement:

17. Midwifery clients would benefit from discussions with their midwife about:

results of bilirubin testing and their clinical significance, if any

o treatment options and alternatives, including what to expect regarding the impact of treatment on skin-to-
skin and feeding

«  how to access psychosocial and emotional support during and after their experience of treatment [2019]

Good practice statement
This good practice statement recognizes continuity of care and the skill of midwives in providing health information to
clients.

9: Hyperbilirubinemia



REFERENCES

1.

10.

11.

12.

13.

14.

NICE Guideline No 98. Jaundice in newborn babies under
28 days. London; 2023 Oct.

Ng E, Altit G, Joynt C, Radziminski N, Narvey M. Guide-
lines for detection and management of hyperbilirubinemia
in term and late preterm newborns (=35 weeks gestational
age). 2025 Mar.

Stark A, Bhutani V. Neonatal hyperbilirubinemia. In:
Eichenwald E, Hansen A, Martin C, Stark A, editors.
Cloherty and Stark’s manual of neonatal care. 8th ed.
Philadelphia: Wolters Kluwer; 2017. p. 335-52.

Sgro M, Campbell D, Shah V. Incidence and causes of
severe neonatal hyperbilirubinemia in Canada. CMAJ. 2006
Sep 12;175(6):587-90.

National Institute for Health and Care Excellence. Ad-
dendum to jaundice in newborn babies under 28 days.
London, UK; 2016.

Sgro M, Kandasamy S, Shah V, Ofner M, Campbell
D. Severe Neonatal Hyperbilirubinemia Decreased
after the 2007 Canadian Guidelines. ] Pediatr. 2016
Apr;171(PG-43-7):43-7.

Dean L. Hemolytic disease of the newborn. In: Blood
Groups and Red Cell Antigens. Bethesda (MD): National
Library of Medicine (US).: National Center for Biotechnol-
ogy Information (US); 2005. p. 1-12.

Preer GL, Philipp BL. Understanding and managing breast
milk jaundice. Archives of disease in childhood Fetal and
neonatal edition. 2011 Nov;96(6):F461-6.

Andre M, Day AS. Causes of prolonged jaundice in infancy:
3-year experience in a tertiary paediatric centre. The New
Zealand medical journal. 2016 Jan 29;129(1429):14-21.

Chen CE Hsu MC, Shen CH, Wang CL, Chang SC, Wu KG,
et al. Influence of breast-feeding on weight loss, jaundice,
and waste elimination in neonates. Pediatrics and neonatol-
ogy. 2011 Apr;52(2):85-92.

McDonald SJ, Middleton P. Effect of timing of umbilical
cord clamping of term infants on maternal and neonatal
outcomes. McDonald SJ, editor. The Cochrane database of
systematic reviews. 2008 Apr 16;(2)(2):CD004074.

Ghirardello S, Crippa BL, Cortesi V, Di Francesco E,
Consonni D, Colombo L, et al. Delayed Cord Clamping
Increased the Need for Phototherapy Treatment in Infants
With ABO Alloimmunization Born by Cesarean Section: A
Retrospective Study. Frontiers in pediatrics. 2018;6:241.

CREMER RJ, PERRYMAN PW, RICHARDS DH. Influ-
ence of light on the hyperbilirubinaemia of infants. Lancet
(London, England). 1958 May 24;1(7030):1094-7.

Riskin A, Abend-Weinger M, Bader D. How accurate are
neonatologists in identifying clinical jaundice in new-
borns? Clinical pediatrics. 2003 Mar;42(2):153-8.

10: Hyperbilirubinemia

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Aprillia Z, Gayatri D, Waluyanti FT. Sensitivity, Specificity,
and Accuracy of Kramer Examination of Neonatal Jaun-
dice: Comparison with Total Bilirubin Serum. Compre-
hensive child and adolescent nursing. 40(sup1):88-94.

Kaplan M, Shchors I, Algur N, Bromiker R, Schimmel
MS, Hammerman C. Visual screening versus trans-
cutaneous bilirubinometry for predischarge jaundice
assessment. Acta paediatrica (Oslo, Norway : 1992). 2008
Jun;97(6):759-63.

Riskin A, Tamir A, Kugelman A, Hemo M, Bader D. Is
visual assessment of jaundice reliable as a screening tool
to detect significant neonatal hyperbilirubinemia? The
Journal of pediatrics. 2008 Jun;152(6):782-7, 787.e1-2.

Keren R, Bhutani VK, Luan X, Nihtianova S, Cnaan A,
Schwartz JS. Identifying newborns at risk of significant
hyperbilirubinaemia: a comparison of two recommended
approaches. Archives of disease in childhood. 2005
Apr;90(4):415-21.

Institute of Health Economics. Transcutaneous Bilirubi-
nometry for the Screening of Neonatal Hyperbilirubine-
mia. Edmonton, Alberta; 2013.

Wainer S, Rabi Y, Parmar SM, Allegro D, Lyon M. Impact
of skin tone on the performance of a transcutaneous jaun-
dice meter. Acta paediatrica (Oslo, Norway : 1992). 2009
Dec;98(12):1909-15.

Samiee-Zafarghandy S, Feberova J, Williams K, Yasseen
AS, Perkins SL, Lemyre B. Influence of skin colour on
diagnostic accuracy of the jaundice meter JM 103 in new-
borns. Archives of disease in childhood Fetal and neonatal
edition. 2014 Nov;99(6):F480-4.

Afanetti M, Eleni Dit Trolli S, Yousef N, Jrad I, Mokhtari
M. Transcutaneous bilirubinometry is not influenced by
term or skin color in neonates. Early human development.
2014 Aug;90(8):417-20.

Jones DE, McRea AR, Knowles JD, Lin FC, Burnette E,
Reller LA, et al. A Prospective Comparison of Transcuta-
neous and Serum Bilirubin Within Brief Time Intervals.
Clinical pediatrics. 2017 Oct;56(11):1013-7.

Olusanya BO, Imosemi DO, Emokpae AA. Differences
Between Transcutaneous and Serum Bilirubin Mea-
surements in Black African Neonates. Pediatrics. 2016
Sep;138(3).

Bhardwaj K, Locke T, Biringer A, Booth A, Darling EK,
Dougan S, et al. Newborn Bilirubin Screening for Prevent-
ing Severe Hyperbilirubinemia and Bilirubin Encepha-
lopathy: A Rapid Review. Current pediatric reviews.
2017;13(1):67-90.

Bhutani VK, Vilms RJ, Hamerman-Johnson L. Universal
bilirubin screening for severe neonatal hyperbilirubi-
nemia. Journal of perinatology : official journal of the
California Perinatal Association. 2010 Oct;30 Suppl:S6-15.



27.

28.

29.

30.

31.

32.

33.

34.

Nagar G, Vandermeer B, Campbell S, Kumar M. Effect
of Phototherapy on the Reliability of Transcutaneous
Bilirubin Devices in Term and Near-Term Infants: A
Systematic Review and Meta-Analysis. Neonatology.
2016;109(3):203-12.

Bhutani VK, Johnson LH, Schwoebel A, Gennaro S. A
systems approach for neonatal hyperbilirubinemia in term
and near-term newborns. Journal of obstetric, gyneco-
logic, and neonatal nursing : JOGNN. 35(4):444-55.

Wainer S, Parmar SM, Allegro D, Rabi Y, Lyon ME.
Impact of a transcutaneous bilirubinometry program on
resource utilization and severe hyperbilirubinemia. Pedi-
atrics. 2012 Jan;129(1):77-86.

Mah MP, Clark SL, Akhigbe E, Englebright J, Frye DK,
Meyers JA, et al. Reduction of severe hyperbilirubinemia
after institution of predischarge bilirubin screening. Pedi-
atrics. 2010 May;125(5):e1143-8.

Kuzniewicz MW, Escobar GJ, Newman TB. Impact of uni-
versal bilirubin screening on severe hyperbilirubinemia

and phototherapy use. Pediatrics. 2009 Oct;124(4):1031-9.

Eggert LD, Wiedmeier SE, Wilson ], Christensen RD. The
effect of instituting a prehospital-discharge newborn bili-
rubin screening program in an 18-hospital health system.
Pediatrics. 2006 May;117(5):e855-62.

Wickremasinghe AC, Karon BS, Saenger AK, Cook WJ.
Effect of universal neonatal transcutaneous bilirubin
screening on blood draws for bilirubin analysis and
phototherapy usage. Journal of perinatology : official
journal of the California Perinatal Association. 2012
Nov;32(11):851-5.

Alkalay AL, Bresee CJ, Simmons CFE. Decreased neonatal
jaundice readmission rate after implementing hyperbiliru-
binemia guidelines and universal screening for bilirubin.
Clinical pediatrics. 2010 Sep;49(9):830-3.

11: Hyperbilirubinemia

35.

36.

37.

38.

39.

40.

41.

42,

43.

Darling EK, Ramsay T, Sprague AE, Walker MC, Gutt-
mann A. Universal bilirubin screening and health care
utilization. Pediatrics. 2014 Oct;134(4):e1017-24.

Mills JE, Tudehope D. Fibreoptic phototherapy for neona-
tal jaundice. The Cochrane database of systematic reviews.
2001;(1):CD002060.

Gulcan H, Tiker E Kilicdag H. Effect of feeding type
on the efficacy of phototherapy. Indian pediatrics. 2007
Jan;44(1):32-6.

Dieterich CM, Felice JP, O’Sullivan E, Rasmussen KM.
Breastfeeding and health outcomes for the mother-
infant dyad. Pediatric clinics of North America. 2013
Feb;60(1):31-48.

Kramer MS, Kakuma R. Optimal duration of exclusive
breastfeeding. The Cochrane database of systematic re-
views. 2002;(1):CD003517.

Pound CM, Moreau K, Rohde K, Barrowman N, Aglipay
M, Farion KJ, et al. Lactation support and breastfeeding
duration in jaundiced infants: a randomized controlled
trial. PloS one. 2015;10(3):e0119624.

Hannon PR, Willis SK, Scrimshaw SC. Persistence of
maternal concerns surrounding neonatal jaundice: an
exploratory study. Arch Pediatr Adolesc Med. 2001
Dec;155(12):1357-63.

Brethauer M, Carey L. Maternal experience with neonatal
jaundice. MCN Am ] Matern Child Nurs. 35(1):8-14; quiz
15-6.

Gure F, Macdonald T, Minichiello A, Kehler S. Ontario
Midwifery Clients’ Experiences with the Management
of Hyperbilirubinemia. Canadian Journal of Midwifery
Research and Practice. 2024 Apr 19;19(1):20-8.





