
 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Volume 17 (1), 2015 
  

 

Risk Factors, Causes and Clinical Profile of Severe 

Neonatal Hyperbilirubinemia in a Tertiary Care 

Hospital 

 
 

Nithya S.L. 

Sivasaranappa 

Srinivasa .S 

 

 

www.ijmch.org  
 

INDIAN JOURNAL OF 

MATERNAL AND CHILD 

HEALTH 
1. To estimate proportion of severe neonatal hyperbilirubinemia.  

2. To determine the risk factors and causes leading to severe neonatal 

hyperbilirubinemia.    



INDIAN JOURNAL OF MATERNAL AND CHILD HEALTH,2015   JAN – MAR;17(1) 

 

 2 

 

Risk Factors, Causes and Clinical Profile of Severe Neonatal 

Hyperbilirubinemia in a Tertiary Care Hospital 

 
 

1Nithya S.L., 2Sivasaranappa, 3Srinivasa .S 
1Postgraduate, 2Assistant professor,3Professor and Head  

 

Kempegowda Institute of Medical Sciences, Bangalore 

 

 

Abstract 

 

Research questions: 1.To estimate proportion of severe neonatal hyperbilirubinemia. 2. To 

determine the risk factors and causes leading to severe neonatal hyperbilirubinemia.    

 

Setting: The study was conducted inthe NICU,Kempegowda institute of medical 

sciences,Bangalore.  

 

Study design- Prospective cohort study   

 

Participants:-All neonates admitted to the NICU with severe indirect 

hyperbilirubinemia(Bilirubin more than 95 percentile on the hour-specific AAP guidelines 

Bhutani et al nomogram) during the study period.   

 

Methodology:- Detailed history was taken  andcomplete physical examinationof the 

enrolled neonates were done.Laboratory data including complete septic 

workup,serumbilirubin,reticulocytes count ,direct coombs' test,bloodgroup,thyroid 

profileand G6PD were investigated in all these neonates to define the cause of 

hyperbilirubinemia .  

 

Results- From 550 neonates  admitted with indirect hyperbilirubinemia,103 (18.7%)of  them 

had severe hyperbilirubinemia.Risk factors  in our patients were Malesex,gestational 

age<38weeks,primigravida mother,Normal vaginal delivery and exclusive breast 

feeding.Causes of severe hyperbilirubinemia  were identified in 65% of cases, a third were 

attributable to blood group incompatibility ABO(29%)and Rh(10.6%).Infections(18%) and 

exaggerated physiological jaundice(11%) or of unknown etiology(24%).4.85% of neonates 

were  prematurity associated jaundice and 2.55% were due to other causes. 
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Introduction 

 

Hyperbilirubinemia is a common disorder during the neonatal period accounting for 

majority of  admissions to our NICU. It is  estimated to occur  in 60% of term neonates& 80% 

of preterms(1). Most neonatal jaundice is often benign in nature but 

severehyperbilirubinemia(with a total bilirubin more than 95th percentile on the hour-

specificAAP guidelinesnomogram)is accompanied with a high risk of bilirubin-induced 

neurologic dysfunction(BIND)(2,4). 

Bilirubin neurotoxicity is a preventable cause of neonatal brain damage.It can manifest as 

acute bilirubin encephalopathy or lead to chronic and permanent clinical sequelae  in the 

form of  kernicterus. (1,3) 

It is of grave concern that despite the advent of exchange transfusion,maternal rhesus 

immunoglobulin prophylaxis and phototherapy, cases of BIND continue to be  reported in 

otherwise  healthy infants(3,5) that too with an increased propensity in Asians. 

Hence it is of paramount importance to identify risk factors and underlying causes leading to 

severe hyperbilirubinemiaand  treat these at-risk infants with intensive phototherapy and or 

exchange transfusion to prevent complications.  

This study aims to estimate the proportion of severe  neonatalhyperbilirubinemia and 

identify  the underlying risk factors and causes,the improved knowledge of which  would be 

valuable to help form strategies for risk reduction and prevent morbidity  from this 

condition. 

 

 

Aims and objectives 

1.To estimate the proportion of severe hyperbilirubinemia 

2.To determine  the underlying  risk factors and causes leading to severe hyperbilirubinemia. 

3.To study the  clinical profile and management of neonates with severe hyperbilirubinemia. 

 

Materials and  methods 

 

This  study was conducted  on all neonates admitted to the Neonatal Intensive Care Unit of 

Kempegowda Institute of Medical Sciences, Bangalore with severe indirect 

hyperbilirubinemia(Bilirubin more than 95percentile on the hour-specific AAP guidelines 

Bhutani et alnomogram). Neonates with gestational age≥35 weeks and birth weight ≥ 2000g 

were included. 

 

The study period was between August 2013 to July 2014. 

 

History including mother’s age,neonate’s birth weight, the onset of breast feeding,history of 

formula feeding,technique of delivery,the family history of jaundice  was collected. 

Complete physical examination including weight on admission, cephalhematoma,level of 

consciousness, any signs of bilirubin encephalopathywas recorded. 

Laboratory data including complete blood count,total and direct serum bilirubin,  

reticulocytes count ,direct coombs' test, urine and blood culture, blood group & Rh type of 

mother and neonate ,Thyroid profile,G6PD and  c-reactive protein  were investigated in all 

these neonates to define the cause of hyperbilirubinemia. 
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For patients who had more than one contributory cause, 'principal diagnosis' was 

taken.Anetiology of 'sepsis' was ascribed in newborn with positive blood cultures and/or 

features of infection necessitating antibiotics for ≥ 7 days, in the absence of other 

attributable causes. Newborn< 37 weeks who could not be categorized into any other major 

etiological category were considered as 'Prematurity' associated jaundice.Newbornwith 

blood group incompatibility(ABO or Rh) with a Coombs positive test and/or  lab parameters 

suggestive of hemolysis were labelled as haemolytic jaundice. 'Exaggerated physiological 

jaundice' was defined as jaundice occurring after the 3rd day of life in a healthy, full term, 

breastfed infant who had no identifiable risk factors for jaundice and which settled by 10-14 

days of age. Jaundiced newborn infants who could not be categorized into above criteria 

were placed in  "Unknown" category. 

Statistical analysis was done with SPSS 16 software with using chi-square test and T-

test.Mean ± standard deviation was calculated for continuous variables, and frequency and 

percentage were computed for categorical variables.Risk factors were concluded from 

comparison between the mean level of bilirubin between two groups of- male or female, 

normal vaginal or Cesarian section delivery,parity of the mother,late preterm or term, 

Breast feeding or formula feeding. This study was in accordance with the ethical principles 

of the Helsinki II declaration. All parents gave their informed  consent. 

 

 

Observations 

 

From 550 neonates with indirect hyperbilirubinemia referred to NICU,KIMS between August 

2013 to July 2014, 103 babies who met the inclusion criteria were enrolled into the 

study.Hence severe hyperbilirubinemia in our study constituted a significant proportion of  

18.7% of  all jaundiced newborns. 

56.2%(n=57)of them  were male and 43.8%( n=43) were female.59.5% neonates(n=61) were 

delivered by normal vaginal method(NVD) and 40.5%(n=42) bycaesarean section. 

Mean birth weight of neonates was 2800 (±420) g and  mean bilirubin level on admission 

was 25(±6) mg/dl. 

Mean age of presentation with severe hyperbilirubinemia was 62(±33) hours of life.Figure 1 

depicts the age of presenation of jaundiced neonates. 

 

89%(n=92) had exclusive breast feeding,2.9%(n=3) neonates had exclusive formula feeding 

and7.6%( n=8) had mixedfeeding. 

Causes of hyperbilirubinemia as depicted in figure 2 were identified in 65% of cases, a third  

were attributable to blood group incompatibility ABO(29%)and Rh(10.6%).Infections 

accounted for 18% and in 35% labelled as either exaggerated physiological jaundice(11%) or 

of unknown etiology(24%), no clear pathological abnormality could be discerned. 4.85% of 

neonates were labelled as prematurity associated jaundice and 2.55% were due to other 

causes(hypothyroidism,IDM etc.,) 8 neonates (4.7%) had cephal hematoma and 5 neonates 

had birth asphyxia as a concominant factor. 

6.7%  of neonates (n=7)needed exchange transfusion in addition to intensive phototherapy 

and the others needed only  intensive phototherapy 
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Table I Demographic characteristics 

Characteristic 

 

 

n = 103 

 

Gestational age,wk,mean(±SD) 38.2(±1.2) 

Sex,male 57(56.2%) 

Birth weight, g, mean (±SD) 2800(±420) 

Age at presentation, h, mean (±SD) 82(±33) 

Breast feeding 92(89%) 

Peak total bilirubin level, mg/dL,mean (±SD) 25(±6) 

 

 

Risk factors of hyperbilirubinemia in our patients were 1) Male sex(P = 0.021), 2)gestational 

age<38 weeks(p=0.027) 3)primigravida mother(p=0.036) 4)Normal vaginal delivery(p=0.032) 

5)  exclusive breast feeding(p=0.028) which were statistically significant 
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Discussion 

 

In our study, severe hyperbilirubinemiaconstituted 18.7%percent of all jaundiced neonates 

which is higher than Najib KS et al who estimated the prevalence  as 15 percent in all 

neonates with Icterus in Iran(6).Our resultswerecomparable to other studies in East Asian 

race,FOK et al reported  23.9% prevalence in China (7).Other studies too show increased 

propensity of Asians and Africans to bilirubin toxicity and with some indian studies reporting 

kernicterus  in an alarming 9.8% of babies with TSB  of 20-25 mg/dl.(5). 

The working group report estimated global incidence of 8- 11%(12).  

In our study, the causes of severe hyperbilirubinemia were similar to other previous studies 

in the world, a third attributable to blood group incompatibility,ABO more than Rh 

incompatibility  followed by sepsis and other causes (8,9). 

In 24% of our cases cause could not be discerned whereas in other studies 20-70% of the 

cases were unknown(6,8)Hence in majority of the cases,causes are still unknown and 

further studies are needed to establish them. 

The incidence of ABO incompatibility(29%) leading to severe hyperbilirubinemia is higher in 

our study as compared to others(7,8) .It is usually reported as a milder disease ,but in our 

series  neonates had evidence ofsevere hemolysis.These data are similar to otherAsian 

reports(9) and support the contention that ABO incompatibility is a severe disease in South 

Asia. 

Mean age of presentation was maximum around 3rd day may be due to estimation of 

S.bilirubin along with routine metabolic screening in many cases. 

In our study,risk factors of severe neonatal hyperbilirubinemia were 1)male sex, 2)Normal 

Vaginal Delivery3)late preterm4)Exclusive  Breast feeding 5)primigravida mother consistent 

with findings of other studies (6,8).6.7% required exchange transfusion which is  

considerably less compared to other studies(6,8) 

 

 

Figure II: Causes of  severe Hyperbilirubinemia 
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Conclusion 

Our findings are consistent with the concerns previously raised by the AAP Subcommittee 

on Hyperbilirubinemia that severe hyperbilirubinemia continues to be a significant neonatal 

problem(1) 

ABO incompatibility and sepsis constituted majority of our  cases, hence cord blood 

screening in O positive mothers and septic workup in all jaundiced neonates is strongly 

recommended.  

Bilirubin induced neurological dysfunction is a preventable cause of CNS damage. Timely 

identification and appropriate treatment of these newborns with risk factors can prevent 

the morbidity and mortality associated with this condition hence every effort should be 

made to identify them and monitor them closely for development of severe 

hyperbilirubinemia. 
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