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Definition

Neonatal jaundice:

Yellowish discoloration of the 
skin and/or conjunctiva caused by 

bilirubin deposition 
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Definition
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Neonatal hyperbilirubinemia in infants ≥35 weeks 
gestational age (GA) 

Defined as:
Total serum or plasma 

bilirubin (TB) 
>95th percentile on the 
hour-specific Bhutani 
nomogram

4

Definitions
Other Defenetions  

Diagnose hyperbilirubinemia 
Bilirubin measured at >95th percentile for age in hours. Using Bhutani
nomogram 



Severe neonatal hyperbilirubinemia 

Defined as a Total serum Bilirubin 
>25 mg/dL (428 micromol/L) in Term Newborns .  

Ref 
A Bhutani VK, Johnson LH

Clin Chem. 2004 Mar; 50(3):477-80.

It is associated with an increased risk for bilirubin-
induced neurologic dysfunction (BIND).
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Definitions



Real Life Scenario
• 3 days old (73 hrs), 
• 2.7 kg 
• male, 
• born at 36 wks. 
• Mom is primi, 
• group A +.

q He is breast feeding exclusively.

q Mother brings him to your office 
because he is sleepy and feeding less 
today. 

q Exam: he is hard to arouse and has 
shrill cry. 

q looks jaundiced.  
q Weight 2.3kg. 

ü Total bili 25 mg/ dl (425 µmol/L). 
ü Indirect 23 mg/dl (391 µmol/L). 

ü Hgb 13.5 gm/dl 
ü direct Coombs is negative. 



What is your diagnosis?
(BIND)

¨Bilirubin-Induced Neurologic Dysfunction (BIND)

¨ Acute signs = Acute Bilirubin Encephalopathy (ABE) include:  
poor feeding, lethargy, hypertonia and retrocollis, opithotonus, 
shrill cry; and irritability alternating with increasing lethargy.

¨ Acute advanced signs are cessation of feeding, bicycling movements, 
inconsolable irritability and crying, possible seizures, fever, and coma 

¨ Kernicterus is the chronic and permanent sequelae of BIND.
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- However 10% term -25% of late preterm require intervention



Has a complication  

Bilirubin-Induced Neurologic Dysfunction (BIND)

- Acute sequelae of BIND :
Acute signs (Acute Bilirubin Encephalopathy)

- Chronic and permanent sequelae of BIND
Kernicterus :it is chronic sequelae

3/15/20
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Life long complication of Severe
Neonatal hyperbilirubinemia 

BIND
Can be preventable by early 

recognition and prompt early 
treatment
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Why to know the bilirubin production and 
metabolism 

To Know the cause 
- Physiologic

- Pathologic 



Bilirubin production: Source 

80-90% 10 -20%
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Note:

Ineffective erythropoiesis  =. Destruction of newly 
formed RBC  in bone marrow itself 

-Or from  Ineffective erythropoiesis.





Bilirubin synthesis
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c

Amino Acids

iron
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Unconjugated Bilirubin in plasma 

- Bound to albumin ( reversible  binding)

- Can be displaced if
- Drugs (valium, ceftriaxone, sulfa)
- Free fatty acids
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Unconjugated Bilirubin (UB)
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Normal level 

Unless



Hepatic uptake – Circulating bilirubin

• Bilirubin is transported 
to the liver Through 
carrier proteins 
• organic anion 

transporter protein 
OATP-2

3/15/20
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Hepatocyte



Role of uridine diphosphate 
glycosyltransferase

conjugation is catalyzed by the enzyme uridine diphosphate
glycosyl transferase 1A1

” UGT1A1 gene (ID: 54658) is a part of a complex locus 
encoding 13 UDP-glucuronosyltransferases)

What does UGT1 stand for?
UGT1 stands for 

"UDP-glucuronosyltransferase family 1



Hepatic uptake – Circulating bilirubin

Bilirubin dissociates from albumin and is 
taken up by hepatocytes

OATP-2
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Conjugation – In Hepatocytes
Role of : uridine diphosphogluconurate glucuronosyltransferase (UGT1A1)
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Ethnic variation in conjugation 
ability
- Polymorphisms in the 
UGT1A1 gene

- Due to differences in the 
number of thymine-adenine 
(TA) repeats in the promoter 
region of the gene
- vary among individuals of 
Asian, African, and Caucasian 
ancestry
- These polymorphisms 
correlate with decreases in 
UGT1A1 enzyme activity 
resulting in increased total 
bilirubin  levels.
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Bilirubin Conjugation abnormalities in liver 
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- Can be secreted in the milk of some mothers (breast 
milk jaundice). 

- Can be present in maternal plasma may be 
transplacentally transferred to the fetus (the Lucey 
Driscoll syndrome). 

Inhibitory factor(s) for hepatic UGT1A1

Conjucation abnormalities:
- UGT1A1 polymorphism 
- Crigler –Najar Syndrome
- Gilber Syndrome 
- Inhibitory factors for hepatic UGT1A!



Biliary excretion –for Hepatocytes
Role of : Multi resistant associated proteins 2   (MRP2)

3/15/20
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Enhanced bile flow 
by phenobarbital

https://www-uptodate-com.ezproxy.lib.utah.edu/contents/phenobarbital-drug-information?source=see_link
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Bilirubin metabolism In adult

3/15/20
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Some is urobilonogen go to the blood  
reach the  kidney  and excreted as o 
urobilin that give yellow color.



Bilirubin metabolism in neonate 
( Entero hepatic circulation EHC)  

- Neonates have beta-glucuronidase in 
the intestinal mucosa
- It  deconjugates the conjugated 
bilirubin to  unconjugated bilirubin (UCB) 

3/15/20
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beta-glucuronidase
UCB

Un conjugated  bilirubin
(UCB)  

UCB fraction is partially reabsorbed 
through the intestinal wall and recycled 
into the circulation, a process known as 
the “EHC of bilirubin".
undergoes EHC

Excessive amounts of bilirubin are available for reabsorption in : obstruction of the 
upper intestinal tract, delayed passage of meconium, or fasting ( decrease transient 
time )
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(TSB) 
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Related to 
breast milk



Mechanism of Physiologic Jaundice

Increased rbc’s 
and ineffective erythropoiesis 

Shortened RBC lifespan

Immature hepatic uptake & 
conjugation (paucity of ligandin 
and decrease UGTA1) 

Increased enterohepatic
Circulation 
( Increase B glucuronidase )

Physiologic Jaundice



Physiologic Jaundice: Has Pattern  
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Peak 
Peak 5- 7 days in preterm



Physiologic Jaundice 
- Increase should <than 0.2 mg/dL / hour.

- Rate of rise should <5 mg/dL per Day

- Mean Peak is according to race ( less than 15)

- May be exaggerated 



Physiologic Jaundice: pattern 

Breastfed infant
Non-
breastfed 
infant

exaggerated
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Breast feeding Jaundice

• Elevated unconjugated bilirubin 
• (can exaggerate Physiologic Jaundice )

• There is mild dehydration and weight loss + low caloric intake
• Weight loss more than 8% of birth weight
• May associated with increase serum Na level and fever

• Elevated bilirubin in the 1st week of life 
• in the first few days of life

• Mandates improved/increased breastfeeding (for hydration)
• No water or dextrose supplementation
• Formula (OK)
• May need phototherapy 
• Give feed every 2-3 hours



Physiologic Jaundice 

Clinical jaundice should resolve within the first 
one to two weeks after birth,
Persistence of hyperbilirubinemia beyond two weeks 

of age merits further evaluation.

this is called 
Prolonged Jaundice 
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Prolonged Jaundice 
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q Urinary tract infection
qErly galactosemia

>2 weeks in term
> 3 weeks preterm

Work UP
üCBC & reic
üBBG $ MBG
üDCT
üTSB& direct
üG6PD
üTFT
üUrine (Reducing substances
ü urine culture



Breast Milk Jaundice
¨ Develops after the first 4-7 days 

of life,  persists longer than 
physiologic jaundice

¨ May Familial 
¨ May last 3-12 weeks
¨Rare to cause BIND unless  

bilirubin > 25 mg/dl
¨ has no other identifiable cause
¨ main cause of prolonged Jaundice
¨ ?Milk inhibitors  and genetic factor 

¨ substances in the breast milk 
that inhibits (UDPGA1)

¨ beta glucuronidase activity in 
breast milk

¨ Type of neonatal Jaundice 
¨ Associated with breastfeeding 
¨ characterized by indirect 

hyperbilirubinemia in an otherwise 
healthy breastfed newborn 



Ethnic variation in conjugation 
ability
Polymorphisms in the 
UGT1A1 gene

-Due to differences in the 
number of thymine-adenine 
(TA) repeats in the promoter 
region of the gene
- vary among individuals of 
Asian, African, and Caucasian 
ancestry
- These polymorphisms 
correlate with decreases in 
UGT1A1 enzyme activity 
resulting in increased total 
bilirubin  levels.

3/15/20
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polymorphisms of the UGT gene
Gilbert syndrome 
is the most common inherited 
disorder of bilirubin glucuronidation.
It results from a mutation in the 

promoter region of the UGT1A1 gene

defined as the persistence of 
“physiologic jaundice” beyond 
the first week of age

Increase EHC
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Pathologic Jaundice 

- is a medical 
emergency.-



Causes of Pathologic 
indirect hyper bilirubinemia causing Jaundice 



Pathologic Jaundice: Causes  

Increased production 
•Hemolysis

• - Isoimmune-mediated  hemolysis (eg, ABO or 
Rh(D) or minor blood group incompatibility
• -Inherited red blood cell membrane defects 
(eg, hereditary spherocytosis and elliptocytosis-

• -- Erythrocyte enzymatic defects (eg, glucose-6-
phosphate dehydrogenase   [G6PD] deficiency , pyruvate 
kinase deficiency, and congenital erythropoietic porphyria

•Sepsis 

•increased red blood cell breakdown 
• -polycythemia 

• - sequestration of blood within a closed space, which 
occurs in   cephalohematoma.

•Ineffective erythropoiesis)-
•Galactosemia





Examples Of increased production 
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Pathologic Jaundice Causes 
Decreased clearance

And excretion  
Inherited

- Galactosemia
- Defects in the gene that encodes 
UGT1A1

- - Crigler-Najjar syndrome types I and II
- - Gilbert syndrome,I.  
- - OATP-2 polymorphism

Other causes —
congenital hypothyroidism



Pathologic Jaundice Causes: increase in 
enterohepatic circulation (EHC) 

Decrease intestinal transient 
time

-NPO
-Obstruction 



Pathologic jaundice: How to 
recognize 



Pathologic jaundice: How to recognize 

-Cord total bilirubin > 2.38mg\dl 
- Total Serum bili level at 24 hor 
of life > 5 mg\dl 

High sensitivity and specificity 
to develop sever 
hyperbilirubimimeia if

Jaundice 
in 1st 24 
hrs

Suspicion  1: 
Cord blood

TSB at 24 hour



Pathologic Jaundice: How to recognize 
• Pattern of rise 

• Rapidly rising TSB (> 5 mg/dL per day)
• > o.2 mg/dl/hour
• TSB high risk zone  (> 75Th )

Suspicion  2: 
Pattern of rise 

Study 1



Pathologic Jaundice: How to recognize 

- Jaundice in a term newborn after 
two weeks of age.
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Suspicion  3: 
COAURSE 



Pathologic Jaundice: How to recognize 

Definition of direct bilirubin 
-Direct Bilirubin more than 20 percent of the total bilirubin if the 
total bilirubin is >5 mg/ dL
- Direct bilirubin  > 1 mg/ dL if the total bilirubin is <5 mg/ dL
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- Direct (conjugated) bilirubin 
concentration

Suspicion  4: 
Type  

Suspicion  4: 
Type  



Pathologic Jaundice: How to recognize 

Suspicion  5 : 
Assess Risk factors  
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1- Hyperbilirubinemia risk factor by Nomogram  
for those > 35 weeks

1-Assess the risk  Zone



Risk of Jaundice By gestation age (GA) 

Increase risk of sever hyper 
bilirubinemia risk with decrease GA 
Study on those >36 weeks 

Clinical risk factor 

1-Assess the Gestation Age



At Discharge
• Assess risk
• 1.. Do Predischarge bilirubin (serum or transcutaneous)

• Use nomogram to determine risk zone
• 2. And/or Assessment of risk factors



2. Do Clinical Risk Factors  
Assessment for Severe 
Hyperbilirubinemia• Major risk factors
•

• Predischarge bili in high-risk zone 
• Jaundice in 1st 24 hrs
• Blood group incomp with + direct 

antiglobulin test, other known 
hemolytic disease (eg, G6PD 
deficiency)

• Gestational age 35–36 wk
• Previous sibling received 

phototherapy or exchange
• Cephalohematoma or significant 

bruising
• Exclusive breastfeeding
• East Asian race

• Minor risk factors
•

• Bili in high intermed-risk zone
• Gestational age 37–38 wk
• Jaundice before discharge
• Previous sibling with jaundice
• Macrosomia infant with diabetic 

mother
• Maternal age ≥ 25
• Male 

• Decreased Risk
• Bili in low-risk zone
• ≥ 41 wks gestation
• Exclusive bottle feed
• Black race
• D/c from hospital > 72hrs

4-Assess the other 



Why to know risk factors 
potentially correctable causes: Kernicterus cases

• Failure to check bilirubin level if onset in first 24 hours
• Early discharge (<48hrs) without f/u within 48 hrs
• Visual assessment underestimate of severity
• Delay in testing jaundiced newborns or treating elevated 

levels
• Lack of concern for presence of jaundice or parental 

concern

• Failure to note risk factors

• Pediatrics 2001; 108:763-765
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After Birth During their 
Vital signs 
monitoring 



2- High bilirubin clinical Risk factor 

( risk for sever hyperbilirubinemia)
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Know the risk factors  Pre discharge screen 





Screening recommendations
lack consensus
NEED TO SCREEN :128,600 to prevent 1 case of kernicterus (COST 
ISSUE )

Universal screening 
of infants ≥35 

weeks’ gestation 
prior to discharge 

with measurement 
of TSB/TcB and/ or 
clinical assessment

:Do  Bilirubin at 24 
hour of age 

As selective  screen 
(for at risk)

: universal screening with 
TSB/TcB measurement in all 

infants in the first 72 hours of 
life. :

Pediatrics. 2004;114:297-
316. 

Paediatr Child Health. 
2007;12:401-418. 

recommends against routine monitor-ing of 
bilirubin levels in infants who do not appear 
jaundiced. 
https://www.nice.org.uk/guidance/cg98. 
Updated October 2016. Accessed October 17, 
2018. 

AAP

The Canadian 
Pediatric 
Society
CPS

NICE/UK 



Diagnosis & Evaluation

• History and Physical Exam
• Jaundice = Bilirubin > 5 mg/dL

• Laboratory
• Blood 
• Transcutaneous

• Generally within 2mg/dL of serum test
• Most useful if serum bili < 15



Mobile Application 
to asses risk factors : AAP 

Bili Tool



When to Do Lab Investigation 

- Clinical Jaundice

- Screen at 24 hoarse

- - If MBG is Rh Negative

- - ABO 
(follow Hospital Protocol)  : AS SUGGETED BY AAP

- -Baby expected to have isoimmune H anemia  

- bilirubin concentrations reach phototherapy levels Do 
more tests 

Ind



Post-discharge follow-up 

Infants discharged before 72 hours of life 
should be seen within 2 days of discharge. 

Those infants with significant risk factors for 
development of severe hyperbilirubinemia 
should be seen within 1 day. 



Assessment of hyperbilirubinemia 
by visual assessment
•Unreliable

•Testing bilirubin 
level is more 
correct
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How to manage if baby is Jaundice
Use  A guideline  

NICE guidelines (UK) AAP  guidelines (USA)

3/15/20
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Help to diagnose , investigate and 
treat 
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Intravenous Immune globulin

https://www-uptodate-com.ezproxy.lib.utah.edu/contents/immune-globulin-pediatric-drug-information?source=see_link


Phototherapy

Need how to use it

3/15/20
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Copyright ©2004 American Academy of Pediatrics

Subcommittee on Hyperbilirubinemia,   Pediatrics 2004;114:297-316

Guidelines for Phototherapy in infants of 35 or more weeks' 
gestation

Who need photo therapy ? 

For > = 35week



3/15/20 86



3/15/20 87



Exchange photo therapy 



Exchanges transfusion: indication 
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Ø bilirubin levels >25 mg/dL,
Ø those who are not responding to phototherapy, 
Ø those with evidence of acute bilirubin 

encephalopathy



Intravenous immune globulin

• Dose
• (IVIG; dose 0.5 to 1 g/kg over two hours)
• The dose may be repeated in 12 hours if necessary

• is recommended in
• infants with isoimmune hemolytic disease and  if the 

TSB level is rising despite phototherapy 
• or is within 2 or 3 mg/dL of the threshold for exchange 

transfusion. 
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https://www-uptodate-com.ezproxy.lib.utah.edu/contents/immune-globulin-pediatric-drug-information?source=see_link


• Thank you 


