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ABSTRACT

Evidence shows that the different etiologies of neonatal jaundice, including breastfeeding and breast milk jaundice,
have many different aspects. Therefore, the present study aims to conduct a literature review to compare breastfeeding
and breast milk jaundice, ehich will furtherly help physicians and healthcare practitioners to have adequate information
to properly establish an accurate diagnosis. The precise cause of breast milk jaundice is unclear. The majority of the
suggested etiologies include factors found in human breast milk. Other theories point to possible genetic defects in the
infected neonates. It has been reported that pregnane-3a,20R-diol, epidermal growth factor, interleukin (IL)1R, alpha-
fetoprotein, and R-glucuronidase are several factors that are solid constituents of the breast milk which may attribute to
the development of this jaundice. Reports showed that breast milk jaundice usually develops in 20-30% of U.S.
neonates, and most of whom are breastfed. Moreover, studies showed that more than one-third of infants on
breastfeeding will eventually have high serum bilirubin levels that are >5 mg/dl. Evidence showed that the diagnosis
should be considered when the levels of serum bilirubin exceed 5 mg/dl. Breast milk jaundice will usually fade away
with no interventions, and in some cases, phototherapy inauguration and breast milk discontinuation might be needed.
In breastfeeding jaundice, serum bilirubin levels usually peak within the first five or six days of life due to wrong or
inadequate breastfeeding practices, and the management should be done by correcting these habits, while phototherapy
might be applied when the bilirubin levels exceed 18-20 mg/dl.
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INTRODUCTION

Jaundice or hyperbilirubinemia is frequently reported as a
clinical condition in neonates. Evidence from previous
research even indicated that hyperbilirubinemia will
eventually affect around two-thirds of neonates, owing to
physiological or pathological conditions.! Ullah et al
previously  suggested that a  diagnosis  of
hyperbilirubinemia or jaundice should be established when
the total serum bilirubin (TSB) reaches, within the first six
days after delivery, a level that is above 95" percentile for
age or when the levels are considered high risk for
developing complications and clinical picture on the
affected neonates. Studies showed that although bilirubin
is an essential element in the antioxidant mechanisms of
the neonates, elevated serum billirubin levels can cause
serious complications through hindering the development
of the central nervous system and other complications.?> A
diagnosis of jaundice is then established by the clinical
presentation of having a yellowish discoloration of the skin
and sclera, mainly, following the high rise in the TSB
levels.

Previous investigations reported that infants on
breastfeeding tend to develop hyperbilirubinemia than
other infants that are fed on formula milk.5 It has been
shown that breastfeeding and breast milk jaundice are the
two common causes of this phenomenon. In 1963, Arias et
al described the first case of neonatal unconjugated
hyperbilirubinemia that lasted beyond the 3 week after
delivery in infants that were breastfed.” It is now well-
known that the development of neonatal jaundice usually
occurs within the 1% to 2" weeks of life, and does not
usually last without any interference even without
discontinuation of breastfeeding.®® However, persistence
for up to 12 weeks has been recorded for some cases. On
the other hand, breastfeeding jaundice insufficient or
reduced caloric intake through breastfeeding during the
first days of life. The pathology is usually with early-
onset.® However, there are many aspects to be considered
for differentiating between the two types to establish a
proper diagnosis.

Evidence shows that the different etiologies of neonatal
jaundice, including breastfeeding and breast milk jaundice,
have many different aspects. For instance,
hyperbilirubinemia trends in both etiologies differ, as
neonates with breast milk jaundice tend to have very high
peaks of serum bilirubin that tend to normalize slowly
along the course of the disease pathology. Moreover, a
differential diagnosis of the many etiologies of jaundice
should be made before establishing the final diagnosis.®
Therefore, the present study aims to conduct a literature
review to compare breastfeeding and breast milk jaundice,
hoping that it will furtherly help physicians and healthcare
practitioners to have adequate information to properly
establish an accurate diagnosis.

METHODS

A systematic search was conducted to identify relevant
studies in the following databases: pubmed, medline, web
of science, embase, google scholar, and scopus. The
following search terms were used (‘breast milk jaundice’
or ‘breastmilk jaundice’) and (‘breast feeding jaundice’ or
‘breastfeeding jaundice’). The reference lists were
manually searched to identify additional relevant studies
meeting inclusion criteria. We included any study that
reports the epidemiology, clinical characteristics,
outcomes of management and differences between breast
milk jaundice and breastfeeding jaundice. No restrictions
were applied.

DISCUSSION
Breast milk jaundice
Etiology

The precise cause of breast milk jaundice is unclear. The
majority of the suggested etiologies include factors found
in human breast milk. Other theories point to possible
genetic defects in the infected neonates. It has been
reported that pregnane-3a,20R3-diol, epidermal growth
factor, interleukin (IL)1R, alpha-fetoprotein, and R-
glucuronidase are several factors that are solid constituents
of the breast milk which may attribute to the development
of this jaundice.!* The first factor has been linked with
decreased bilirubin disposal through the potential
prevention of conjugation. Moreover, evidence showed
that B-glucuronidase, which is a naturally occurring
compound, also plays an important role in the development
of breast milk jaundice by inducing the intestinal
reabsorption of the bilirubin and decreasing the potential
excretion. This mechanism is done through inhibition of
the normal conjugation and deconjugation processes.® It
has also been reported among studies in the literature that
the activities of this enzyme are essential in the breast milk
of the mother while the same activities have been shown to
be limited in the formula-made milk.2? IL 18 and various
amounts of epidermal growth factors have also been
reported to be present within the breast milk of the
mothers, which play a role in inducing cholestasis and
production of hyperbilirubinemia.

The explanation for this is that this substance increases
bilirubin resorption and decreases intestinal motility in the
neonatal cycle, resulting in higher unconjugated bilirubin
levels.5 It has been found that the levels of alpha-
fetoprotein are usually high in cases of breast milk
jaundice. The mechanism behind this is still unclear. Many
investigations have previously indicated the potential
presence of defects within the area that is responsible for
UGT1A1 genetic coding make it more likely to develop
this type of jaundice. Moreover, it has been shown that if
any mutations will occur in this region, Gilbert and
Crigler-Najjar and syndromes will eventually develop,
leading to secondary and chronic elevation in the serum
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bilirubin levels.** Consequently, it has been indicated that
any mutations within the UGT1AL gene can subsequently
induce a state of hyperbilirubinemia and jaundice.®
Moreover, previous trials have investigated the effect of
breast milk administration on the potential mechanisms for
induction of hyperbilirubinemia and if there are any roles
on the enterohepatic circulation.4%5

Epidemiology

It has been estimated that breast milk jaundice usually
develops in 20-30% of U.S. neonates, and most of whom
are breastfed.'® Moreover, studies showed that more than
one-third of infants on breastfeeding will eventually have
high serum bilirubin levels that are >5 mg/dL. Moreover,
the levels are expected to be even higher within the first
three weeks after delivery in 2-4% of these infants, with
the bilirubin levels recording up to 10 mg/dL.! A rate of
20-28% of infants in Turkey and Taiwan have also been
reported to develop breast milk jaundice within the first
weeks of life.”* However, no concise estimation for the
global prevalence of breast milk jaundice has been found
in the literature. On the other hand, previous reviews
suggested that it is mostly equal to that of the United States.
Moreover, we did not find any evidence that any sex could
be possibly related to having a higher prevalence rate than
the other.'’

Diagnosis and evaluation

Breast milk jaundice usually appears during the first two
weeks of life in an otherwise stable breastfed child. These
babies gain weight normally and produce sufficient
amounts of urination and defecation excreta.® Regarding
the appropriate levels at which a diagnosis of jaundice
should be established, evidence showed that the diagnosis
should be considered when the levels of serum bilirubin
exceed 5 mg/dL, however, observations for neonates that
developed higher bilirubin levels than 1.5 mg/dL should be
continuously  updated. Following the laboratory
assessment of the bilirubin levels, clinical observation of
the color of the skin of the affected infants is the next step.
It is now well-established that the yellowish discoloration
will first appear on the face and sclera and might eventually
extend to the other parts of the body including the trunk
and extremities.

Before diagnosing breast milk jaundice, a patient with
hyperbilirubinemia must undergo a workup to possibly
identify the underlying etiology behind the elevated
bilirubin levels. The attending physicians should assess the
levels of both the total, direct and indirect bilirubin levels
among the suspected patients. A diagnosis of direct
hyperbilirubinemia or cholestasis should be established
when the levels of the conjugated bilirubin within the
serum of the affected patients rise to or more than 20% of
the assessed bilirubin levels, which is usually equal to 1
mg/dL. In such cases, however, assessment of other
underlying etiologies as hepatitis, sepsis, biliary atresia,
and similar diseases affecting the biliary flow should be

suspected. It should also be noted that the levels of the
unconjugated bilirubin can also be elevated in patients with
breast milk jaundice, and patients with hemolytic anemia,
and therefore, a proper differential diagnosis should be
conducted.’

The incompatibility of the blood groups of the neonates,
the deficiency of the glucose-6-phosphate dehydrogenase,
and other hemolytic diseases as familial spherocytosis can
also lead to the development of severe hemolysis inducing
a state of hyperbilirubinemia.l”'® Therefore, assessment
for these diseases should also be considered by conducting
related tests as hematocrit, hemoglobin values, coombs
tests, genetics, and blood profiling. Moreover, other
hyperbilirubinemia-related diseases might also involve
Gilbert or Crigler-Najjar syndrome, and should be
considered by the clinician but should not be examined
until jaundice lasts longer than the average normal period
for the pathology of the development of breast milk
jaundice. Moreover, unconjugated hyperbilirubinemia
might be caused by galactosemia and hypothyroidism, but
these disorders should be ruled out.5%°

Management

The previous guidelines by the American Academy of
Pediatrics phototherapy showed that management of
infants with breast milk jaundice is not always necessary
until the serum bilirubin levels exceed the maximum
limits.2° At first, phototherapy should be inaugurated, and
if the modality manages to reduce the serum bilirubin
levels below 12 mg/dL, breastfeeding is encouraged
subsequently. Breastfeeding is furtherly encouraged even
when the levels are higher than 12 mg/dL but are found to
be less than the pre-specified levels by the American
Academy of Pediatrics' phototherapy.® Moreover,
discontinuing breastfeeding for one day might be helpful
in cases when the serum bilirubin levels exceed 20
mg/dL.Y"

Breastfeeding jaundice

Reports have shown that bilirubin levels in infants that
have had either artificial or breastfeeding were similar
within the first five or six days after delivery. However, in
patients who are breastfed, estimates showed that they
have higher levels of serum bilirubin within physiologic
jaundice. Although many clinicians have assumed that
such elevations may be normal and physiologic, others
have reported that they are not and pathological.?*?? It is
worth-mentioning that calling breastfeeding jaundice this
name might have caused such conflicts, and some authors
prefer to refer to it as breast non-feeding jaundice to
differentiate it from the breast milk type. Moreover, a
definitive definition of breastfeeding jaundice has also
been an area of conflict. This is because early studies did
not discuss the mechanism of breastfeeding and the
associated factors that may affect the development of the
phenomenon. For instance, previous studies have
demonstrated that the production of breast milk can be
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affected by the ingestion of water or other solution before
the initiation of breastfeeding.>?

Reduced milk production will adversely affect the health
of the relevant baby leading to a state of deprivation and
starvation. Besides, investigations reported that delayed
meconium emptying or meconium aspiration might also be
associated with elevated levels of serum bilirubin through
stimulation of the intestinal absorption.?2® On the other
hand, a previous study reported that breastfeeding does not
affect the process of bilirubin synthesis.*® Therefore,
reduced breastfeeding and poor related nursing practices
are the most possible causes for developing this type of
jaundice. This can be supported by the relation between the
weight of the affected babies and the bilirubin levels.3!
Studies have shown that reduced bilirubin levels were
associated with weight gain in the affected infants and vice
versa.®>%  Moreover, the higher the frequency of
breastfeeding the less the estimated levels of serum
bilirubin.3%  Therefore, reduced frequencies of
breastfeeding by harmful practices, as prior ingestion of
water or other solutes, or by late lactation initiation, might
affect the bilirubin levels, causing breastfeeding
jaundice.®® Although the pathology might be limited to the
first five days after delivery, the subsequent events might
last secondary to reduced caloric intake, leading to the
development of some complications as lethargy,
dehydration, and severe weight loss.*

Management of breastfeeding jaundice

The management of breastfeeding jaundice can be simply
done by correction of the breastfeeding habits and related
problems that have caused the elevation in the serum
bilirubin levels. Moreover, management by phototherapy
and enhanced approaches of feeding might be suggested
only when the serum levels of bilirubin are as high as 18-
20 mg/dL. Moreover, careful evaluation of other etiologies
of hyperbilirubinemia should be approached and
observations on adequate and appropriate breastfeeding
should be done even with the slowly rising serum bilirubin
levels. Generally, encouraging breastfeeding practice for
mothers should be early approached within the first hours
after delivery. Moreover, maintaining the adequate and
frequent supply of breast milk with the normal practices is
also necessary to avoid the development of serious
hyperbilirubinemia that can cause encephalopathy.

Association of breast milk and breastfeeding jaundice

Although we have discussed that both types of jaundice
differ in many aspects, evidence shows that each one of
them might affect the other. It has been indicated that
patients who had a history of elevated bilirubin levels
within the first five days of life, owing to haemolysis, or
breastfeeding jaundice, usually develop higher serum
bilirubin concentrations within the following 2" and 3
weeks. This was justified by the potential effect of the
initial elevation of bilirubin levels, which may have created
a pool of bilirubin within the affected infants. Moreover, it

has been shown that even with the enhancement of the
enterohepatic circulation and the frequent ingestion of
breast milk, bilirubin levels are still elevated.®

CONCLUSION

In the present review, we have discussed some of the
aspects of both types of breast milk-related jaundice. For
breast milk jaundice, many factors might be involved
including the nutritional substances that are found within
the human milk and the genetic factors which have been
proven to play an essential role. On the other hand,
breastfeeding jaundice is attributable to the lack of
adequate human milk intake and/or inappropriate lactation
habits. A careful diagnosis of the exact type of jaundice is
essential to determine the management modality and
prevent any potential exacerbation in case of misdiagnosis.
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