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ABSTRACT 

Physiological jaundice is a common condition encountered in almost two third of neonates. It occurs 

due to complex interaction of many factors. In this review we have discussed mainly the physiological 

basis for its development. In newborns, if bilirubin level is more than physiological level, it may cause 

bilirubin encephalopathy (kernicterus), a deleterious neurological outcome. Then why nature has 

selected jaundice, a common condition in newborns. Perhaps nature has tried to use the antioxidant 

property of bilirubin and biliverdin to protect newborns that face storm of oxidative stress after birth.  
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INTRODUCTION 

Jaundice is the visible manifestation in skin and 

sclera of elevated serum concentrations of 

bilirubin. Adult jaundice is generally a 

pathological consequence. Most adults are 

jaundiced when serum total bilirubin levels 

exceed 2.0 mg/dL. In neonates, the common 

causes of jaundice include hepatic immaturity, 

red cell incompatibility, infection, and breast 

feeding while some not so common causes are 

hypothyroidism, galactosaemia, viral hepatitis, 

and atresia of the bile ducts. The jaundice due to 

red cell incompatibility appears within 24 hours 

of birth, and is attributed to incompatible rhesus 

grouping and incompatible ABO grouping. The 

infective jaundice is a result of septicemia and 

urinary tract infection, and is suspected if the 

jaundice appears after the fourth day of life, 

though it may have other presentation as well. 

The jaundice due to hepatic immaturity is termed 

as physiological jaundice, and is reported in 

approximately 60% of normal full term infants 

and in 80% of the preterm infants. Infants, 

however, may not appear jaundiced until the 

serum total bilirubin concentration exceeds 5.0 to 

7.0 mg/dL. The bilirubin levels gradually 

increase and reach peak by day 5-7, which can be 

as high as 12 mg/dL (moderate jaundice) in 

normal full term infants and up to 14 mg/dL 

(severe jaundice) in normal premature infants (1). 

Although neonatal jaundice is harmless, 

newborns are generally monitored for 

hyperbilirubinemia, acute bilirubin 

encephalopathy or kernicterus. However, onset of 

jaundice within first 24 hours of life, an increase 

of >5 mg/dL per day, direct bilirubin level > 1 

mg/dL at any given time, or the persistence or 

new onset of jaundice in infants 2 weeks of older 

is warranted, and should be clinically 

investigated, especially in breast fed infants (2).  

Causes and Presentation 

As early as 1925, the animal studies at Rockfeller 

Institute indicated that the jaundice that develops 

after obstruction of common duct in the absence 

of complications, expresses the physiological 

wastage of corpuscles occurring from day to day 

(3). Later studies also indicated that physiologic 

hyperbilirubinemia in the neonate includes an 

increased bilirubin load because of relative 

polycythemia, wherein erythrocyte life span have 
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a shorter lifespan of 80 days compared with the 

adult erythrocyte life span of 120 days, immature 

hepatic uptake and conjugation processes, and 

increased enterohepatic circulation (4). Neonatal 

hyperbilirubinemia can occur due to bilirubin 

overproduction, decreased bilirubin conjugation, 

or impaired bilirubin excretion. Physiological 

jaundice is common both in preterm and in full 

term babies and occurs due to decreased bilirubin 

conjugation. Due to hepatic immaturity, there is a 

temporary deficiency of glucuronyl transferase 

enzymes, which reduces the rate of bilirubin 

conjugation resulting in a consequent retention of 

unconjugated bilirubin, however, it should not be 

confused with hereditary glucose-6-phosphate 

dehydrogenase deficiency. In full term infants the 

jaundice appears after the first 24 hours of life 

and reaches a peak on the 4
th
 or 5

th
 day while in 

preterm infants it usually begins 48 hours after 4
th

 

day of birth and may last up to two weeks. The 

average total serum bilirubin level generally 

ranges from 5 to 6 mg/dL on the 3
rd

 to 4
th

 day of 

life, gradually declining over the first week after 

birth (1). However, serum bilirubin may reach up 

to 260 and 360 µmol/L with < 2 mg/dL (34 

μmol/L) of the conjugated form by 2
nd

 or 3
rd

 

week of life in breast fed infants and may be 

asymptomatic. The levels gradually fall after a 

static phase of 3-4 weeks, and become normal by 

4-16 weeks with continued breast feeding. In 

hepatitis-related jaundice, levels of conjugated 

bilirubin are high. Overall, a prolonged jaundice 

for >10 days should be thoroughly investigated.  

Physiologic jaundice is caused by a combination 

of increased bilirubin production secondary to 

accelerated destruction of erythrocytes, decreased 

excretory capacity secondary to low levels of 

ligandin in hepatocytes, and low activity of the 

bilirubin-conjugating enzyme uridine 

diphosphoglucuronyltransferase (UDPGT).  

Diagnosis 

The diagnosis is established by examining the 

infant in a well-lit room and blanching the skin 

with digital pressure to reveal the color of the 

skin and subcutaneous tissue. During the 

examination, pathological jaundice should be 

ruled out. Physiological jaundice in healthy term 

newborns is characterized by an average total 

serum bilirubin level usually reaching 5 to 6 

mg/dL (86 to 103 μmo/L) on the 3
rd

 to 4
th
 day of 

life and then declining over the first week after 

birth (1). However, there are chances that 

bilirubin can go up to 12 mg/dL, with less than 2 

mg/dL (34 μmol/L) of the conjugated form. 

Maisels et al proposed criteria that can be used to 

exclude the diagnosis of physiologic jaundice as 

given in Table 1 (5).   

Intrauterine Bilirubin Metabolism 

Bilirubin appears in normal amniotic fluid after 

about 12 weeks of gestation, but it disappears by 

36 to 37 weeks' gestation. Fetal liver is immature 

in conjugatory mechanism and removal of 

bilirubin from circulation. Between 17 and 30 

weeks of gestation, uridine 

diphosphoglucuronosyl transferase (UDPGT) 

activity in fetal liver is only 0.1% of adult values, 

but it increases tenfold to 1% of adult values 

between 30 and 40 weeks' gestation. After birth, 

activity increases exponentially, reaching adult 

levels by 6 to 14 weeks' gestation. This increase 

is independent of gestation (6, 7). The major 

route of fetal bilirubin excretion is across the 

placenta. Because virtually all the fetal plasma 

bilirubin is unconjugated, it is readily transferred 

across the placenta to the maternal circulation, 

where it is excreted by the maternal liver. Thus, 

the newborn rarely is born jaundiced, except in 

the presence of severe hemolytic disease, when 

there may be accumulation of unconjugated 

bilirubin in the fetus. Conjugated bilirubin is not 

transferred across the placenta, and it also may 

accumulate in the fetal plasma and other tissues. 

Bilirubin Production and Metabolism in 

Newborns 

Bilirubin is produced at a rate of approximately 6 

to 8 mg per kg per day in newborns, which is 

more than twice the production rate in adults and 

is attributed to polycythemia and increased red 
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blood cell turnover in newborns (8). In adults, the 

amount of bilirubin derived from sources other 

than the break-down of red cells is approximately 

10-15% of the total, while in full-term infants it is 

21-25%, and in premature infants, it is 30% of the 

total bilirubin load (9). The bilirubin production 

generally reaches a level similar to adults within 

10 to 14 days postpartum (1). Bilirubin is the end 

product of the catabolism of heme. Newborns 

have a high rate of hemoglobin catabolism and 

bilirubin production because of their elevated 

hematocrit and red blood cell volume, and a 

shorter lifespan of the red blood cells. Major 

source of heme is degradation of senescent red 

blood cell (10). The formation of bilirubin from 

hemoglobin involves removal of the iron and 

protein moieties, followed by an oxidative 

process catalyzed by the enzyme microsomal 

heme oxygenase, an enzyme found in the 

reticuloendothelial system as well as many other 

tissues (11). The α- methane bridge of the heme 

porphyrin ring is opened and one mole of carbon 

monoxide (CO) and one mole of biliverdin and 

subsequently bilirubin are formed after each 

molecule of heme degradation (12). Biliverdin is 

reduced to bilirubin by biliverdin reductase. At 

this initial stage, bilirubin is lipid soluble and 

unconjugated (indirect-reacting). Bilirubin is a 

polar compound and at physiologic pH, it is 

insoluble in plasma and requires protein binding 

with albumin. After conjugation in the liver by 

glucuronosyltransferase to bilirubin 

diglucuronide (conjugated or direct-reacting), 

which is water soluble and eliminated by the liver 

and biliary tract (13- 16). If the albumin-binding 

sites are saturated, or if unconjugated bilirubin is 

displaced from the binding sites by medications 

(e.g., sulfisoxazole [Gantrisin], streptomycin, 

vitamin K), free bilirubin can cross the blood-

brain barrier, which is toxic to the central nervous 

system (17). Some of the bilirubin may be 

converted back to its unconjugated form by a 

glucuronidase and reabsorbed by the intestine 

through enterohepatic absorption, which is 

known to be increased by breast milk (1).  

Mechanism of Physiological Jaundice 

The key causes for physiological jaundice are an 

increased bilirubin load on liver cell, decreased 

hepatic uptake of bilirubin from plasma, 

decreased bilirubin conjugation, and defective 

bilirubin excretion. An overview of 

pathophysiology of neonatal jaundice is presented 

in Figure 1.  

The measurement of CO in normal newborn 

showed that newborn produces an average of 8 to 

10 mg/kg (13.7 to 17.1 μmol/ kg) of bilirubin per 

day (18, 19). This is more than twice the rate of 

normal daily bilirubin production in the adult and 

is explained by the fact that the neonate has a 

higher circulating erythrocyte volume, a shorter 

mean erythrocyte lifespan, and a larger early 

labeled bilirubin peak. Bilirubin production 

decreases with increasing postnatal age but is still 

about twice the adult rate by age 2 weeks (18). 

The newborn reabsorbs much larger quantities of 

unconjugated bilirubin by enterohepatic 

circulation, than does the adult. Infants have 

fewer bacteria in the small and large bowel and 

greater activity of the deconjugating enzyme β-

glucuronidase (20). As a result, conjugated 

bilirubin, which is not reabsorbed, is not 

converted to urobilinogen but is hydrolyzed to 

unconjugated bilirubin, which is reabsorbed, thus 

increasing the bilirubin load on an already 

stressed liver. Studies in newborn humans, 

monkeys, and Gunn rats suggest that the 

enterohepatic circulation of bilirubin is a 

significant contributor to physiologic jaundice 

(21- 23). In the first few days after birth, caloric 

intake is low, which contributes to an increase in 

the enterohepatic circulation (24, 25). The 

decreased hepatic uptake of bilirubin from 

plasma is generally associated with a decreased 

level of ligandin. Ligandin, the bilirubin-binding 

protein in the human liver cell, is deficient in the 

liver of newborn monkeys. It reaches adult levels 

in the monkey by 5 days of age, coinciding with a 
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fall in bilirubin levels, and administration of 

phenobarbital increases the concentration of 

ligandin (26). Although this suggests that 

impaired uptake may contribute to the 

pathogenesis of physiologic jaundice, uptake 

does not appear to be rate limiting. A decreased 

uridine diphosphoglucuronosyl transferase 

activity is generally a cause for reduced bilirubin 

conjugation. Deficient UGT1A1 activity, with 

resultant impairment of bilirubin conjugation, has 

long been considered a major cause of 

physiologic jaundice. In human infants, the early 

postnatal increase in serum bilirubin appears to 

play an important role in the initiation of bilirubin 

conjugation (27). In the first 10 days after birth, 

UGT1A1 activity in full-term and premature 

neonates usually is less than 1% of adult values 

(12, 28). Thereafter, the activity increases at an 

exponential rate, reaching adult values by 6 to 14 

weeks of age (12). The postnatal increase in 

UGT1A1 activity is independent of the infant's 

gestation. A defective bilirubin excretion may 

precipitate jaundice due to impaired excretion. 

The absence of an elevated serum level of 

conjugated bilirubin in physiologic jaundice 

suggests that, under normal circumstances, the 

neonatal liver cell is capable of excreting the 

bilirubin that it has just conjugated. Nevertheless, 

the ability of the newborn liver to excrete 

conjugated bilirubin and other anions (e.g., drugs, 

hormones) is more limited than that of the older 

child or adult and may become rate limiting when 

the bilirubin load is significantly increased. Thus, 

when intrauterine hyperbilirubinemia occurs, it is 

not uncommon to find an elevated serum level of 

conjugated bilirubin (5).  

Pathophysiological Consequences of 

Hyperbilirubinemia 

If the serum unconjugated bilirubin level exceeds 

the binding capacity of albumin, unbound lipid-

soluble bilirubin crosses the blood-brain barrier 

though even albumin-bound bilirubin may also 

cross the blood-brain barrier in case of asphyxia, 

acidosis, hypoxia, hypoperfusion, 

hyperosmolality, or sepsis in the newborn (29, 

30). In such a situation kernicterus may occur, 

resulting in neurologic consequences of the 

deposition of unconjugated bilirubin in brain 

tissue causing damage and scarring of the basal 

ganglia and brainstem nuclei, developmental and 

motor delays, sensori-neural deafness, and mild 

mental retardation (31). Acute bilirubin 

encephalopathy is caused by the toxic effects of 

unconjugated bilirubin on the central nervous 

system, and is characterized by lethargy, high-

pitched cry, and poor feeding in a jaundiced 

infant. If acute bilirubin encephalopathy is 

untreated, it may progress rapidly to advanced 

manifestations, such as opisthotonus and seizures. 

It has been recommended that the bilirubin levels 

above 25 mg per dL (428 μmol per L) should be 

taken as a warning by the treating physician, 

however toxicity can occur at a lesser value, 

depending upon the genetic and ethnic conditions 

(32- 35). Generally, in the absence of hemolysis 

such risk is negligible. 

Effect of Breast Feeding on Jaundice 

It has been postulated that substances in maternal 

milk, such as β-glucuronidases, and nonesterified 

fatty acids may inhibit normal bilirubin 

metabolism, and hence may precipitate jaundice 

(36- 38). Further, breastfed newborns may be at 

increased risk for early-onset severe 

physiological jaundice as there is an insufficient 

calorie intake during first few days (39). This 

renders breastfed newborns at a 3-6 times higher 

risk of moderate-to-severe jaundice versus 

formula-fed newborns (39, 40). In such a 

scenario, breastfeeding should be continued, and 

if indicated formula should be added/substituted. 

If breastfeeding is the cause of jaundice then 

serum bilirubin level should decline over 48 

hours (32). Certain factors present in the breast 

milk of some mothers may also contribute to 

increased enterohepatic circulation of bilirubin 

(breast milk jaundice). β-glucuronidase may play 

a role by uncoupling bilirubin from its binding to 

glucuronic acid, thus making it available for 
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reabsorption. Data suggest that the risk of breast 

milk jaundice is significantly increased in infants 

who have genetic polymorphisms in the coding 

sequences of the UDPGT1A1 or OATP2 genes. 

Although the mechanism that causes this 

phenomenon is not yet agreed on, evidence 

suggests that supplementation with certain breast 

milk substitutes may reduce the degree of breast 

milk jaundice.  

Management  

Although jaundice in newborns is usually benign 

but it should be carefully monitored, and if 

needed, an intervention should be given. In case 

of infants with mild jaundice, and phototherapy is 

not indicated, increasing the frequency of 

feedings should be advised.  

Newer Concepts: Role of Oxidative Stress 

Oxidative stress occurs when the production of 

damaging free radicals (ROS) and other oxidative 

molecules overwhelms the capacity of the body's 

antioxidant defenses, and contribute towards 

maintaining redox homeostasis. The initiation of 

stress is generally a post-natal event, however, in 

certain cases this can preclude such as maternal 

pregnancy diseases like preeclampsia, eclampsia, 

and maternal infections, and preterm delivery. 

Generally body is equipped with an array of well 

integrated antioxidant defenses to prevent the 

overage of ROS, and is available in ample 

quantities to scavenge and control their 

concentration. However, a fully efficient 

antioxidant defense system is lacking in preterm 

newborn. This may result in compromised state 

in pre-term neonates and renders them to 

complications like bronchopulmonary dysplasia, 

retinopathy of prematurity, hypoxic/ischemic 

encephalopathy, and intraventricular hemorrhage 

(41). The key antioxidants in human body are 

vitamins A, E and C, selenium, and antioxidant 

enzymes (catalase, superoxide dismutase, and 

glutathione peroxidase). It has been shown that 

the mean plasma total nitrite and total serum 

bilirubin levels and blood reticulocyte counts of 

the study group were significantly higher in 

preterm infants with newborn jaundice than those 

of the control group. Also, the activity of 

erythrocyte antioxidant enzymes and the mean 

plasma levels of the antioxidant vitamins A, E, 

and C and selenium of the preterm infants with 

newborn jaundice were all found to be 

significantly lower than those of the control 

group (42). Also, the jaundiced newborns had 

significantly lower MDA but higher SOD, 

catalase and GPx levels (43). Besides these key 

antioxidants, G6PD plays an important role in 

maintaining the cytosolic pool of NADPH and 

henceforth the cellular redox balance. Since 

G6PD is an important antioxidant enzyme within 

the erythrocytes, it is plausible that its deficiency 

is associated with neonatal jaundice, hemolysis 

and hemolytic anemia. Additionally this 

disruption in redox homeostasis, can lead to 

dysregulation of cell growth and cell signaling, 

resulting in abnormal embryonic development, 

and increase in incidence of degenerative 

diseases (44).  

Another important antioxidant in the 

pathophysiology of neonatal jaundice is heme-

oxygenase enzyme, which has significant activity 

levels in the liver, spleen, and erythropoeitic 

tissue. In neonates, heme-oxygenase controls 

production of bilirubin and hemoprotein 

metabolism, and maintain concentration of 

intracellular heme. Heme is degraded by a 

synergistic activity of the microsomal enzymes, 

heme-oxygenase and NADPH-cytochrome C 

(P450) reductase, and cytosolic biliverdin 

reductase in the presence of oxygen and NADPH, 

and results in production of bilirubin and carbon 

monoxide as by-products.  Since, enzymatic 

activity of heme-oxygenase produces NADPH 

and oxygen, an up-regulation of this enzyme may 

overwhelm the antioxidant defenses, which 

include stress, poor maternal nutrition, 

metalloporphyrins, hormones, starvation, toxins, 

and xenobiotics. Additionally, it may undergo 

due to an increased protein synthesis and gene 

transcription. It has been shown that the hepatic 
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heme-oxygenase activity and mRNA levels are 

elevated in fetus and neonate as compared to 

adults due to an increased transcription of the 

heme-oxygenase gene (45). Since research 

indicates that many severe diseases of the neonate 

are caused by oxidative injury and lipid 

peroxidation, it is important to identify its causes, 

implications, and measures to minimize this. 

Phototherapy and Oxidative Stress 

Phototherapy is a widely used treatment modality 

for unconjugated hyperbilirubinemia in newborn 

infants due to its non-invasive nature. However, it 

been demonstrated that phototherapy leads to 

oxidative stress in preterm newborns as marked 

by increased markers of oxidative stress, namely 

lipid peroxidation and DNA damage (46). Also, 

phototherapy resulted in a decrease in vitamin C, 

uric acid, total bilirubin and MDA concentration, 

while there was a significant increase in the 

levels of total oxidant status, oxidative stress 

index, and lipid hydroperoxide levels, and the 

levels of serum total bilirubin correlated 

positively with MDA (47). In this regards, studies 

have evaluated the contribution of doses and 

quality of phototherapy in oxidative damage (48). 

In a study, where a continuous day-light 

phototherapy was given to jaundiced term and 

preterm newborns for 72 hours, levels of serum 

vitamin E and the activities of red blood cell anti-

oxidation enzymes (superoxide dismutase, 

catalase and glutathione peroxidase) were 

measured before and after 72 h of phototherapy. 

The results showed that there were no changes in 

levels in antioxidants measured in this study. 

These results suggested that day-light 

phototherapy was safe and efficient method of 

treatment for all neonates presenting with 

hyperbilirubinemia (49). However contrasting 

results were observed in another study assessed 

the effect of phototherapy on endogenous 

mononuclear leukocyte DNA strand in term 

infants exposed to intensive or conventional 

phototherapy for at least 48 hours due to neonatal 

jaundice, and a control group. The results showed 

that the mean values of DNA damage scores in 

both the intensive and conventional phototherapy 

groups were significantly higher than those in the 

control group. Further, total oxidant status levels 

in both the intensive and conventional 

phototherapy groups were significantly higher 

than those in the control group. Similarly, 

oxidative stress index levels in both the intensive 

and conventional phototherapy groups were 

significantly higher than those in the control 

group. Keeping these results in view, it is 

suggested that both conventional phototherapy 

and intensive phototherapy cause endogenous 

mononuclear leukocyte DNA damage in 

jaundiced term infants (50).  

Antioxidant properties of bilirubin and 

biliverdin 

Birth is state of sudden oxidative burst marked by 

a sudden exposure to oxygen, resulting in high 

oxidative load. Since the premature newborns do 

not have fully efficient antioxidant defenses as 

maturation occurs during the late gestation 

period, the newborns, especially premature 

infants, are extremely prone to oxidative damage 

(51, 52). This may also impact brain in lieu of 

limited oxidant scavenging capacity (53, 54). In 

this condition, heme-oxygenase-1 is considered 

as highly protective in various pathophysiological 

states such as cardiovascular and 

neurodegenerative diseases owing to its  reactive 

oxygen and nitrogen species scavenging. Further, 

it has been shown that direct and indirect 

antioxidant properties of biliverdin and bilirubin 

has an important role in protection of endothelial 

cells along with heme-oxygenase-1 (55). Besides 

the regular antioxidant system of glutathione 

redox, the bilirubin-dependent redox cycle also 

seems to play a role in cell protection against 

oxidative stress in brain. Bilirubin, a reduction 

product of biliverdin by biliverdin reductase, is 

present in brain tissue under normal conditions in 

nanomolar (20–50 nM) concentrations (56). The 

bilirubin-dependent redox cycle and glutathione 

redox cycles work hand-in-hand. Heme-
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containing proteins are broken down to biliverdin 

by heme oxygenases (HO). As discussed 

previously, heme-oxygenase-1is induced by 

oxidative stress, and this inducible form is 

expressed in glial cells (55, 57). The constitutive 

heme-oxygenase-2 on the other hand accounts for 

the enzymatic activity in brain, where it is 

expressed in neuronal populations in several 

regions (58, 59). heme-oxygenase-2 impairment 

results in a loss of bilirubin in cells and a higher 

susceptibility to different CNS damages (60). It 

has been shown that there is a correlation 

between activation of heme-oxygenase-2 in 

cultured hippocampal and cortex neurons (59). 

The reduction of biliverdin to bilirubin by the 

cytosolic enzyme biliverdin reductase strongly 

induces the apoptosis of cells cultured from 

hippocampal/cortical structures, which is 

neuroprotective (61). In a recent study it was 

shown that bilirubin may play an antioxidant role, 

both in vivo and in vitro, thereby protecting the 

preterm infant against these oxidative stress 

related disorders (62, 63). The role of bilirubin is 

further strengthened by the finding that plasma 

bilirubin had a significant negative correlation 

with MDA but positive correlation with 

antioxidant enzyme activities suggesting that 

neonatal hyperbilirubinemia is associated with 

lower oxidative stress (64). Biliverdin and heme-

oxygenase genes are co-expressed in brain,
 
and 

biliverdin acts by exhausting free SH groups and 

NADH or NADPH at pH of 6.8 and 8.7, 

respectively (65, 66). Biliverdin is involved in 

cell signaling,
i
 transports the transcription factor 

hematin from the cytoplasm to the nucleus, 

allowing hematin-dependent HO-1 gene 

transcription (67). Silencing biliverdin leads to a 

depletion of cellular bilirubin, increases cellular 

ROS and promotes apoptotic death in neuronal 

cultures (68). Additionally, biliverdin increases 

bilirubin production from heme degradation 

during oxidative stress (69). An intracellularly 

production of bilirubin is shown to act as ROS 

scavenger by quenching reactive radicals before 

being reoxidized to biliverdin (70, 71). However, 

results in this regard are contradictory where 

infants with significant hyperbilirubinemia had 

elevated oxidative stress and disturbed 

antioxidant enzyme activity, which calls for more 

scientific data (72). 

 

CONCLUSIONS 

Physiological jaundice is a common condition 

seen in most of the newborns during their first 

week of life. The condition usually lasts 10 to 14 

days. Here we have tried to explain the neonatal 

jaundice through the eyes of oxidative stress and 

antioxidants imbalance in neonates as an 

important physiological (or pathophysiological) 

factor. 
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Table 1. Criteria that Rule Out the Diagnosis of Physiologic Jaundice  

 Clinical jaundice in the first 24 hours of life 

 Serum total bilirubin concentration increasing by more than 0.2 mg/dL (3.4 µmol/L) per hour or 5 

mg/dL (85 µmol/L) per day 

 Serum total bilirubin concentration exceeding the 95
th
 percentile for age in hours 

 Direct serum bilirubin concentration exceeding 1.5-2 mg/dL (26-34 µmol/L) 

 Clinical jaundice persisting for more than 2 weeks in a full-term infant 
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Figure 1. The Pathophysiology of Neonatal Jaundice 

 

                                                
 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 
 


