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“Bil Metabolism

Bil production(0/5gr): 80% from Hb & 20% from
other hemoproteins(myo,cyt,cata,...)

Heme consists of a ring of pyrrol &a central Fe
Measurment of CO :quantify Bil production

Fully H-bonded of Bil=indirect=Bil9a-zz
neurotoxic , non elimination

Photoisomers during photo lack H-bonding &
excreated into Bil that may revert to H-bond
Bil-zz in Gl & recirculate in plasma



Bilirubin synthesis

Bilirubin

Heme
OXyQenase
(NADFH + 0,)

Biliverdin
I resd ctase
(NADH or NADPH)

M = CHy
Biliverdin W = CH=CH;
P = CHECHECQDH
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UDP-glucuronosyltransferases (UGT)

upP

UDPGA
Bilirubin \ \J
. Substrate = Glucuronide
Steroid UGT
Thyroid
Catecholamine ¢ Thraugh glucuronidation they convert many internal

and exogenous toxins to nontoxic metabolites
Drugs _
. o UGTE are a family of enzymes concentrated in the hapatic
Toxins endoplasmic reticulum; one UGET isoform, bilirubin-UGTL
. (BUGTL) conjugates bilirubin and is essential For its excretion
carcinogens

» Inherited BUGT deficiency causes jaundice

Bil uptake in reduced: deltabil, gilbert, RIP, dye, cirrhosis

Inhibitory Factors for hepatic UGT1AT.
maternal milk, chronic hepatic, gilbert, najjer, lucey(IF in maternal pl
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Measurment of serum Bil with diazo reagent.
dirBil (without H-bond) rapidly reaction(Direct
van den berg) , totalBil measurment with using
methanol or coff

Lipid & drugs(indral) interfere with diazo assay

Sulf.,warf., anti inf drugs, contrast & fatty acid
can displace Bil from Alb that can precipitate
encephalopathy



Enterohepatic and systemic circulation of bilirubin and
its metabolites in adults

Daily bilirubin production
200-400 mg

Enterohepatic
recycling

Systemic
circulation

Conjugated
bilirubin
260 mg/day

unconjugated
bilirubin

Small
intestine

Urobilinogen

Colon

Y

Urinary urobilinogen
0-4 mg/day
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Excretion conjBil with active trasport that
may reach to 1/1000 gradiet

Bil flow enhanced with phenobarbita
&impaired in hepatitis, cholestasis,
chlorpromazin,steroid , dubin &rotor synd

Charcoal, cholestyramine interfere with the
absorption of unconjBil & increase efficacy
of photo

Prolong use of Abs(Neo,Clin)increase serum

Bil (fecal urobilinoid production by NL flora
in Gl)



/J

“Neonatal jaundice nonpathologic

Bil production is 2-3 time higher than in
adult

Bil clearance is decreased in newborn
(UGT activity at 7 days 1% of the adult liver)

Increase in the enterohepatic circulation of
Bil



Pathologic HyperBil

Jaundice in the frist 24 hrs

TSB greater than 95%(age-bil)

Rate of TSB rise > 0/2 mg/dl per hr

Jaundice in a term newborn after 2wk of age

dirBil conventration > 20% total Bil



Nomogram of hour-specific transcutaneous bilirubin measurements
(mg/dL) for healthy fullterm newborns
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Nomogram of hour-specific serum total bilirubin {(STB)
concentration in healthy term and near-term newborns
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Table RF of hyperBil

Risk factors for development of severe hyperbilirubinemia in infants of 35 or more weeks' gestatio
approximate order of importance)

Major risk factors

Predischarge TSB or TcB level in the high-risk zone

laundice observed in the first 24 hrs

Blood group incompatibility with positive direct antiglobulin test, other known hemolytic disease (eg, G6PD deficiency), elevate
Gestational age 35-36 wks

Previous sibling received phototherapy

Cephalohematoma or significant bruising

Exclusive breastfeeding, particularly if nursing is not going well and weight loss is excessive

East Asian race*

Minor risk factors

Predischarge TSB or TcB level in the high intermediate-risk zone

Gestational age 37-38 wks



Continue table RF

Minor risk factors

Predischarge TSB or TcB level in the high intermediate-risk zone
Gestational age 37-38 wks

Jaundice observed before discharge

Previous sibling with jaundice

Macrosomic infant of a diabetic mother

Maternal age 225 years

Male gender

Decreased risk (these factors are associated with decreased risk of significant jaundice, listed in ¢
of decreasing importance)

TSB or TcB level in the low-risk zone
Gestational age 41 wks

Exclusive bottle feeding

Black race*

Di=zcharae from hosnital after 72 hrs



—Causes of HyperBil

Increased production (hemolytic process for eg
Abo &Rh, membrane & enzyme defect in RBC,

sepsis, polycythemia, blood sequestration in closed
space,...)

Decreased clearace (defect in UGT&Bil
conjugation for eg crigler-najjar, gilbert synd)

Increased enterohepatic circulation (breast
feeding, breast milk, low motility in Gl & obstruction)



Classification of jaundice due to mainly unconjugated hyperbilirubinemia

Mainly unconjugated
hyperbilirubinemia

' ' '

(Gverpr-n-d uctlnn) Reduced Conjugation
uptake defect
Y
Hemolysis Portosystemic shunt Inherited
Ewtrawvasation Drugs

Shumt hyperbilirubinemia Gilbert's syndrome
([some cases)

Meonatal Crigler-Najjar I
Maternal milk Crigler-Najjar L1
Lucy-Driseoll Gilbert's syndrome
Wilson's disease

Hyperthyroidism
Chronic persistent hepatitis




Classification of jaundice II

Both conjugated
and unconjugated
hyperbilirubinemia

|
\ Y

Biliary ntral-lepatlc Hepatocellular Hepatocellular
obstruction cholestasis Injur"|.r defects of

canalicular
¢ Exrretion
[:.ﬂ.-:ute:; {:Ch rq:-nir::)
Steroids Dubin-Johnson
Allergic Rotor syndrome

Hepatitis
{ocrasional)




“Lab Evaluation
CBC , PBS & BG(mother -infant)

Direct coombs test
Bil total & direct
G6PD

U/A &U/C, TFTs (prolonged hyperBil)



Lab evaluation & DDx

Increased direct bilirubin

Sepsis
Intrauterine infection
Toxoplasmosis
Cytomegalovirus
Rubella
Herpes
Syphilis
Severe hemolytic disease
Biliary atresia
Giant cell hepatitis
Choledochal cyst
Cystic fibrosis
Galactosemia
Alphas-antitrypsin deficiency
Tyrosinemia

—

Increased indirect
l bilirubin
1
Positive Coombs test Negative Coombs test
' I_
Isoimmunization Hemoglobin
n ]
ABO ! |
Other blood group Normal or low High (polycythemia)
[ Y
. Twin transfusion
Foticiooye courk Maternal-fetal
transfusion
Delayed cord
Increased clamping
Small for gestational
age infant
Red cell morphology |
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~Treatment

Prevention

Phototherapy

Exchange trasfusion

Improving the frequency &efficacy of feeding

IVIG, phenobarbital, URSO, metalloporphyrin



Guidelines for phototherapy in hospitalized infants of 35 or more
weeks gestation
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Use total bilirubin. Do not subtract direct reacting or conjugated bilirubin. Risk factors
include isoimmune hemolytic diseases, G6PD deficiency, asphyxia, significant lethargy,
temperature instability, sepsis, acidosis, or albumin <3.0 g/dL (if measured). For well
infants 35-37 6/7 wk can adjust TSB levels for intervention around the medium risk line.



‘Photo efficacy & Risks

Intensive photo results in a decline of TSB
2-3mg/dl within 4-6 hr

TSB should be measured after 4-6 hr & then
within 8-12 hrs

Measurement of TSB 18-24 hr after photo
discontinution

Advers effects : rash, loose stool,
hyperthermia dehydration, bronze baby



Guidelines for exchange transfusion in infants 35 or more weeks
gestation

Total serum bilirubin {mg/dL)
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The dashed lines for the first 24 hours indicate uncertainty due to a wide range of
clinical circumstances and a range of responses to phototherapy. Immediate exchange
transfusion is recommended if infant shows signs of acute bilirubin encephalopathy
(hypertonia, arching, retrocollis, opisthotonos, fever, high pitched cry) or if TSB is =5



-~ Exchange efficacy & Risks

TSB falls to1/2 pre-exchange value then rise
2/3 pre-exchange value within 4-6 hrs

Blood- borne infection

Thrombocytopenia & coagulopathy
GVHD & NEC

Portal vein thrombosis

Hypocalcemia & hyperkalemia
Cardiac arrhythmia






