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Abstract 

Objective : To identify etiology of neonatal hyperbilirubinaemia 

requiring Exchange Transfusion (ET) and to see the complications of 

ET and its outcomes.

Methods : This prospective study was done in a tertiary hospital. 

Total 39 admitted newborn babies with hyperbilirubinaemia who 

required exchange transfusion were enrolled and all information 

regarding etiology of jaundice, laboratory investigations, complications 

and outcomes of cases were documented and analyzed.

Results : During one year of study period ET was done in 39 

neonates. Among them 16 (41%) cases were male and 23(59%) were 

female. Fifteen (38%) babies were preterm and 24(62%) babies were 

term. Fifteen (38%) babies were preterm low birth weight (PLBW) with 

or without septicaemia as comorbidity. Twelve (31%) cases had only 

hyperbilirubinaemia. Rh-incompitability was seen in 17 (44%), ABO 

incompitability in 15(38%) cases and unknown cause in 7(18%) 

neonates. Common complications seen were hypoglycaemia in 7(18%) 

and thrombocytopenia in 6(15%) neonates. Two (5%) neonates who 

died had comorbidity.

Conclusion : Exchange transfusion is required mostly in Rh 

incompitability and common complications of ET were hypoglycaemia 

and thrombocytopenia.

Introduction

Neonatal jaundice is a common phenomenon affecting 

60% of full term and 80% of preterm babies in first 3 

days of life.1-3 Most jaundice is benign, but because of 

the potential toxicity of bilirubin, newborn infants 

must be monitored to identify those who might 

develop severe hyperbilirubin aemia and in rare cases, 

acute bilirubin encephalopathy or kernicterus. 

Use of phototherapy, intravenous immunoglobulin has 

resulted in a decline in the rates of significant 

neonatal jaundice5. When the bilirubin is rising 

continuously, instead of declining in spite of those 

measures, to the level that kernicterus is considered a 

threat, then exchange transfusion (ET) is considered. 

Although ET is considered a safe procedure, it is not 

risk free and mortality rates vary from 0.5 to 3.3%.6-9

The complications depend on several co-morbid 

conditions.3 The bilirubin level at which exchange 

transfusion is indicated remains controversial.6 This is 

because it is very difficult to define the risk of bilirubin 

encephalopathy in various categories of patients.6 

Current recommendations for performing ET are based 

on balance between the risks of encephalopathy and 

the adverse events related to the procedure6. The aim 

of this study is to determine the indication and 

complications of exchange transfusion (ET) performed 

in neonatal hyperbilirubinaemia.

Method : This prospective study was conducted in 

the Neonatal ward of Dhaka Shishu Hospital from 

January 2011 to December 2011. All neonates who 

under went ET due to hyperbilirubinaemia during this 

period were enrolled in the study. Parents were 

interviewed for a detail history and thorough physical 

examination was done. The findings were recorded in 

a structured questionnaire. Information recorded were 

gestational age, weight of the baby, onset of jaundice 

and duration, clinical and laboratory data supporting 

cause of jaundice and any co-morbidities associated 

with jaundice. Investigations included Complete blood 

count with peripheral blood film, Reticulocyte count, 

Blood group of the baby and the mother, Coombs’ test 

(direct and indirect), S(Serum) bilirubin, S. calcium, S 

electrolytes and Random blood sugar(RBS) in all 

cases. C-reactive protein, Blood culture and Arterial 

blood gas analysis were performed when needed. ET 

was carried out as per hospital protocol without the 

interference of the researchers. Parents have been 

explained about the procedure and consents were 

taken by the duty doctors prior to the procedure. 

Double volume exchange transfusion was done in a 

strict aseptic way. After ET, some investigations like 

Haemoglobin, S. bilirubin, S calcium, S electrolytes 

and blood glucose were done.

For data analysis, all the data were entered into 

computer. Statistical analysis was carried out using 

computer software devised as the Statistical packages 

for social scientist (SPSS-17). 

ABO incompatibility was defined when the newborn 

with A or B group from mother having O blood group 

showed evidence of haemolysis and jaundice. Rh 

incompatibility was defined where jaundice with 

evidence of haemolysis was seen in the Rh positive 

baby born to Rh negative mother. 

Results : During the study period ET was done in 39 

neonates. Among them 16 (41%) were male and 

23(59%) were female. Fifteen (38%) babies were 

preterm, 24(62%) babies were term. (Table I)
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In this study 5(13%) were PTLBW, 10(26%) were PTLBW with 

Septicaemia, 2(5%) had Septicaemia, 3(8%) had Perinatal asphyxia, 

4(10%) were Infant of diabetic mother (IDM), 3(8%) had Congenital 

heart disease and 2(5%) had acute bilirubin encephalopathy as 

comorbidities along with hyperbilirubinaemia. Twelve (31%) cases came 

with only hyperbilirubinaemia. (Table II)

Table-I : Baseline characteristics of enrolled neonates (n=39)

Nenates Characteristics No (%)

Sex Male 16 (41%)

 Female 23 (59%)

Birth weight Normal weight 23 (60%)

 Low birth weight 16 (40%)

Gestational age Term 24 (62%)

 Preterm 15 (38%)

Residence Dhaka 20 (51%)

 Outside Dhaka 19 (49%)

Tabla-II : Co-morbidity among the cases (n=39 cases)

Co-morbidity Number Percentage (%)

PTLBW 5   13%

PTLBW with Septicemia 10 26%

Septicemia 2 5%

Perinatal asphyxia 3 8%

Congenital heart disease 3 8%

IDM 4 10%

Acute bilirubin encephalopathy 2 5%

No co-morbidity 12 31%

Among the 39 cases, no causes were identified in 7(18%) neonates. 

ABO incompatibility and  Rh incompatibility were present in 15(38%) 

and 17(44%) case respectively. (Table III)

Table- III : Etiology of Hyperbilirubinaemia among the cases (n=39)

Etiology Number Percentage(%)

ABO incompatibility 15 38%

Rh incompatibility 17 44%

Unknown 7 18%

Table IV : Complications of exchange transfusion in 15(38%) neonates

Complications Number(n) %

Hyperkalaemia 2 5%

Hypocalcaemia 3 8%

Hypoglycaemia 7 18%

Hyponatraemia 3 8%

Septicemia(post ET) 7 18%

Apnea(during ET) 2 5%

Hypothermia(during ET) 2 5%

Pulmonary hemorrhage(during ET) 1 3%

Multiple exchange transfusion 2 5%

Thrombocytopenia 6 15%

Death 2 5%

Due to exchange transfusion 15(38%) babies developed complications. 

Multiple exchange transfusions were required in 2(5%) cases. Apnea, 

Hypothermia and Pumonery haemorrhage were present in 2(5%), 

2(5%), 1(3%) cases subsequently during exchange transfusion. The 

complications after ET were thrombocytopenia 6(15%), hyperkalaemia 

2(5%), hypocalcaemia 3(8%), Hyponatremia 3(8%), hypoglycaemia 

7(18%) and septicaemia 7(18%). Two (5%) babies died after ET due to 

congenital heart disease and PTLBW with septicaemia. (Table IV)

Discussion : ET has been shown to reduce brain damage in severely 

jaundiced patients. Simultaneously indications for exchange transfusion 

in jaundice have changed markedly in the past decade in developed 

countries, following increased use of rhesus anti D and wide spread 

used of phototherapy in neonatal jaundice.1

During the study period ET was done in 39 neonates. Among them 16 

(41%) were male and 23(59%) were female. Fifteen (38%) babies 

were preterm and 24(62%) babies were term. Hoque et al found in 

their study that 23(60%) were male and 15 (40%) were female, 

25(66%) full term and 13(34%) were preterm babies.3 Begum et al, 

weisz et al and Ekteish et al also found similar results in their study.5,6,8

In this study 5(13%) were PTLBW, 10(26%) were PTLBW with 

Septicaemia, 2(5%) had Septicaemia, 3(8%) had Perinatal asphyxia, 

4(10%) were Infant of diabetic mother (IDM), 3(8%) had Congenital 

heart disease and 2(5%) had acute bilirubin encephalopathy as 

comorbidities along with hyperbilirubinaemia. Twelve (31%) cases came 

with only hyperbilirubinaemia without co-morbidity.

PTLBW with or without septicaemia were predominant co-morbidity 

similar to Begum et al and Hoque et al reports.3,6 Others studies also 

found similar results.9,10. Among the 39 cases, no causes were identified 

in 7(18%) neonates. Others studies demonstrated unidentified cause of 

hyperbilirubinaemia were more. ABO incompatibility and Rh 

incompatibility were present in 15(38%) and 17(44%) cases 

respectively. Unlike this study where Rh incompatibility was more, 

Dikshit et el and Sanpavatet al reported that ABO haemolytic disease of 

newborns was the most common cause of ET in neonates (35.9% and 

21.3%, respectively).3,6 Multiple exchange transfusions were required in 

2(5%) cases. This is similar to findings of Ekteish et al, Begum et al and 

Dikshit et al reports.3,8,11

Apnea, Hypothermia and Pulmonary haemorrhage were present in 

2(5%), 2(5%), 1(3%) cases subsequently during exchange transfusion. 

The complications after ET were thrombocytopenia 6(15%), 

hyperkalaemia 2(5%), hypocalcaemia 3(8%), Hyponatremia 3(8%), 

hypoglycaemia 7(18%)  and septicaemia 7(18%). Similar complications 

were found in other studies.5,8,10,12-14 In the Begum et al study most 

common complications were thrombocytopenia (33.3%), hyperkalaemia 

(20.0%) and hypocalcaemia (16.7%). Badlee Z in his study found that 

common complications of ET was hypocalcaemia (29.0%) and 

thrombocytopenia (44%).15 Though transient complications are more 

due to ET but there was also mortality related to ET reported in many 

studies. In this study 2 (5%) babies died after exchange transfusion 

due to congenital heart disease with septicaemia and PTLBW with 

septicaemia. Similar mortality rate was found in the other studies. In 

our country Hoque et al and Begum et al found mortality related of ET 

were 8% and 3.3% respectively in their studies. Most of the mortality 

of ET was related to co-morbidity of cases. 
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Conclusion

Exchange transfusion is required mostly in Rh incompitability and 

common complications of ET were hypoglycaemia and 

thrombocytopenia.
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