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ABSTRACT 

Objective: To study the prevalence of G6PD deficiency and coombs test positivity in newborn presenting with 
hyperbilirubinema. 
Study Design: Descriptive study. 
Place and Duration of Study: This study was conducted at the Paediatric Department of Bacha Khan Medical 
College & Mardan Medical Complex Teaching Hospital Mardan from January 2017 to July 2018. 
Materials and Methods: A total of hundred newborn with hyperbilirubinama and fifty healthy newborns as a 
control group were included in the study. All the newborns were subjected to G6PD test, coombs test, Retic count, 
full blood count, blood groups and total, direct, indirect bilirubin level. 
Results: A total of 9% Newborn with hyperbilirubinema showed G6PD Deficiency. Mean bilirubin level was 
25±2.562 mg/dl, significantly elevated as compared to control group. P<0.00236. Similarly 10% newborn showed 
coombs test positive and these were Rh incompatible. Mean bilirubin level was 26±2.156 mg/dl, significantly higher 
as compared to control group. P<0.000326. 80% Newborn had physiological jaundice. Mean bilirubin level were 
13±2.562 mg/dl, significantly higher than control group.P< 0.00422. 
Conclusion: The study concluded that Newborn presenting with hyperbilirubinamais significantly associated with 
high prevalence of G6PD deficiency and positive coombs test which indicates Rh-incompatibility. Therefore all the 
Pediatrician should have priority to screen all newborn presenting with hyperbilirubinamafor G6PD deficiency and 
coombs test. As these two conditions are very common in Pakistan this will early identify newborn with 
hyperbilirubinemia leading to serious complication like kernicterus. 
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INTRODUCTION 

Neonatal hyperbilirubinemia is a common problem 
among neonates and in majority of neonates it is 
reported1. Neonatal hyperbilirubinemia is usually 
reported in 60% of full term and 80% in preterm babies 
in the 1st week of life2. Although jaundice is mostly 
physiological phenomenon in neonates but in 10-12% 
of cases they need admission3. Neonatal hyperbiliru-
binemia is the yellowish discoloration of skin and white 
part of eyes due to high bilirubin level. Other symptoms 
include lethergy or poor feeding. In majority of the 
cases there is no specific cause and jaundice is mainly 
physiological and this usually last for one week. But in 
some cases this may result from some pathological 
factors and includes red cell breakdown, liver disease,  
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infection, hypothyroidism, G6PD deficiency, 

autoimmune hemolytic anemia, ABO&Rh 
incompatibility, unsuccessful breast feedings, earlier 

gestational age and low birthright4.5. Marked 

hyperbilirubinemia is associated with significant 

complication like kernicterus which is serious 

neurological disease and death6. However quick and 

accurate treatment reduce the risk of neonatal 

kernicterus7. In severe cases hyperbilirubinemia causes 

complication like Kernicterus, cereberal palsy and 

death. Therefore determining the etiology of jaundice 

can lead to timely prevention and treatment8. It is 

important that all the neonates with hyperbilirubinemia 
should be properly screened to identify the etiology. 

The American Academy of Pediatrics recommends.  

neonatal blood groups, coombs test, complete blood 

count, smear, G6PD level, direct and indirect bilirubin 

level and combination of universal screening as most 

effective method for identifying infants at risk of 

hyperbilirubinemia9-5.  

The aim of the study is to know the prevalence of 

G6PD deficiency, coombs test positivity, Rh and ABO 

incompatibility, one of the most important causes of 

neonatal hyperbilirubinemia by applying G6PD 

deficiency test, coombs test and blood group of baby 
and mother in neonates presenting with 

hyperbilirubinemia. This study will identify neonates 
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with the common etiology in Pakistan and will further 

guide the paediatrician to know the common causes of 

hyperbilirubinemia and will provide timely treatment 

and reduce mortility and morbidity of neonates from 

hyperbilirubinemia. 

MATERIALS AND METHODS 

The study was conducted in the Paediatric and 
Pathology Department of Bacha Khan Medical College 

and Mardan Medical Complex Teaching Hospital 

Mardan, for one year from December 2017 to 

September 2018. 

Jaundiced neonates with gestational age less than 28 

weeks; jaundiced neonates with weight of less than 500 

gm; and babies whose mothers were hepatitis A IgM 

positive, HBsAg (hepatitis B surface antigen) positive, 

and anti-HCV (hepatitis C antibody) positive were 

excluded from the study. 

After getting approval from the hospital ethical 

committee to conduct the study, data was collected of 
all those neonates who met inclusion criteria presenting 

through Out-patient department (OPD) or 

accident/emergency department and admitted  in 

Paediatric and Neonatology department of Mardan 

Medical Complex Teaching Hospital Mardan.An 

informed consent was taken from parents or relatives of 

the neonates with hyperbilirubinemia for further 

evaluation. The required investigation done ( as below) 

in the pathology department of the hospital, after taking 

history and doing physical examinations. Alls the 

information and other data like name ,age, sex, address, 
date of admission, and date of discharge were entered 

into a parforma. 

A total of 100 newborns presenting with 

hyperbilirubinemia, both male and female were 

included in the study and 50 newborns were taken as 

healthy individual as a control group. Patients were 

divided into three groups: Group A included newborn 

with hyperbilirubinemias with G6PD deficient group. 

Group B included newborns with hyperbilirubinemia 

with coombs positive group and group C included 

newborn with hyperbilirubinemia with physiological 
jaundice. All newborns with hyperbilirubinemia were 

subjected to parameters like total bilirubin, direct and 

indirect bilirubin level, G6PD test, coombs test, Retic 

count, special smear and full blood count. For this 

purpose samples were collected in EDTA and Gel tubes 

and from these samples the above investigations were 

performed.  

G6PD tests were performed according to standard 

procedure by reduction test, the principle of which is : 

G6PD is released from lysed erythrocytes and catalyses 

the conversion of Glucose-6 Phosphate to 6 Phospho-

gluconate with conversion of NADP to NADPH and 
this NADPH can be detected by dye reduction test 

according to standard procedure. Sample when did not 

change colour after 60 minutes declared G6PD 

deficient and sample which changed colour within 50-

55 minutes were declared sufficient in G6PD.  

Coombs tests were performed on all newborns with 

hyperbilirubinemia according to procedures as: 

Newborn EDTA blood taken and wash 3 times with 
saline. Then 5% solution prepared by adding 95drops of 

saline with 5 drops of washed red bloob cells of 

neoborn, then took two drops of this washed red blood 

cells and mixed with two drops of coombs reagent and 

then centrifuged for 15 seconds, then put one drop on 

slide and put a cover slip on it and examined under 

Microscope for agglutination and declared coombs test 

positive when agglutination seen.  

Retic count also performed on all newborns with 

hyperbilirubinemia according to standard procedure as 

take equal quantity of EDTA blood and Retic reagent in 

a test tube and incubate at 37Cofor 10-15 minutes then 
prepared slide and examined for Retic counts.  

Bilirub in in also performed on the sample of newborn 

presenting with hyperbilirubinemia (on Kit Randox) 

according to standard procedure. Take sample of 

newborn serum, then add R1 reagent 200 UI in a test 

tube. Then add R2 50 UI, then add R3 1ml and incubat 

at 37Co then after 10 minutes add 1ml R4 then analyze 

by Microlab 300 chemical analyzer (Merck). 

Full blood counts were also performed on all these 

newborn for determination of Hb, TLC and Platelets by 

Hematology analyzer (sysmex x100 Japan). All data 
were subjected to statistical analysis by using Chi-

square test and T-Test. Level of significance was set at 

p value<0.005. 

RESULTS 

A total of 100 newborns with hyperbilirubinemiawere 

included in the study. They were both males and 

females. All these newborns were admitted in nursery 

unit. In all these newborns G6PD test, Coombs test, 

Total bilirubin, Direct and Indirect Bilirubin, Retic 

counts, complete blood counts, Neonatal and Maternal 

blood groups with Rh antigen were performed in this 

study. All newborns with hyperbilirubinemia were 

divided into Group A, which included G6PD deficient 
newborns; Group B in which Coombs positive 

newborns were included; Group C included newborns 

with physiologicalhyperbilirubinemia and 50 newborns 

were included as healthy newborns. In this study 

newborns with Hyperbilirubinemia,9% of newborns 

were G6PD deficient with mean bilirubin levels were 

25±2.625 mg/dl. 

Direct bilirubin level were 2±0.56 mg/dl and indirect 

bilirubin levels were 22±1.25mg/dl,which were 

significantly higher than the control group. P<0.00256. 

Similarly 11% newborns, Rh incompatibility were 

detected in which babies were Rh positive and Mothers 
were Rh negative. All these newborns were presented 

with hyperbilirubinemia. Mean total bilirubin level, 

were 26±2.156 mg/dl; direct bilirubin levels were 
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2±0.56 mg/dl and indirect bilirubin levels were 23±1.25 

mg/dl in all these newborn. Hyperbilirubinemiawere 

significantly higher as compared to control group 

P<0.00325. 

 

Table No.1: Frequency of G6PD deficiency, Positive 

Coombs and physiological jaundice in Newborn 

with hyperbilirubinemia 

 

Frequency of Parameters in 

Newborns with 

Hyperbilirubinemia 

%age 

Group A Newborns with G6PD 

deficiency  

9% 

Group B Newborns with Rh. 

Incompatibility  

11% 

Group C Newborns with Physiological 

Jaundice.  

80% 

Table No.2: Mean Value of Total Bilirubin Direct 

and Indirect bilirubin levels in Newborns presenting 

with hyperbilirubinemia 

 

Newborn 
with 

G6PD 
Defici-
ency  

Group A 

Newborns 
with Rh 

income-
patibility  
Group B 

Newborns 
with 

Physio-
logical 

Jaundice  
Group C 

Control 
Group  

Total 
Bilirubin  

25± 
2.562 
mg/dl 

26± 2.156 
mg/dl 

13±2.562 1.5±0.32 

Direct 
Bilirubin  

2±0.56 
mg/dl 

2±0.56 
mg/dl 

2±0.56 0.5±0.12 

Indirect 
Bilirubin  

22±1.25 
mg/dl 

23±1.25 
mg/dl 

11±1.25 1±0.32 

 
Similarly in rest of the newborns with hyperbiliru-

binemia no abnormality were detected and they were 

classified as physiological jaundice. Mean bilirubin 

levels were 13 ± 2.562 mg/dl. Retic counts were also 

performed. Retic count were comparatively higher than 

the control group. 

DISCUSSION 

The prevalence of hyperbilirubinemia is twice that of 

general population in males who carry the defective 

gene and in homozygous female. It rarely occurs in 

heterozygous females10. Hyperbilirubinemia is 

secondary to impairment of bilirubin conjugation and 

clearance by the liver leading to indirect 

hyperbilirubinemia11. Neonatal hyperbilirubinemia is 
not harmful and most neonates get better without 

treatment within one to two weeks. A very high 

bilirubin level lead to kernicterus and may lead to 

serious complications like cereberal palsy, deafness or 

other form of brain damage12. A lot of risk factors are 

responsible for hyperbilirubinemia of which G6PD 

deficiency, autoimmune hemolytic anemia and blood 

group incompatibility studied and evaluated in these 

newborn.  

In the present study 9% newborn with hyperbiliru-

bisnemia G6PD deficiency were detected. A similar 

study has been conducted by Leong and reported that 

newborn Hyperbilirubinemia is associated with 

significant prevalence of G6PD deficiency13. Isa et all 
also reported in their study that G6PD deficiency is 

very common in neonatal hyperbilirubinemia and 42% 

of the newborn were detected G6PD deficient14-45. 

G6PD deficiency is a X-linked disorder with male 

predominance and about 400 different types of G6PD 

with distinctive biochemical characteristic and about 

100 various mutations have been identified16. G6PD 

deficiency is common worldwide and is more common 

in Mediterranean area, Middle East, India, China, 

Africa17. G6PD deficiency is a an independent risk 

factor for hyperbilirubinemia with bilirubin level more 

than 18mg/dl18. The exact mechanism in which G6PD 
deficiency lead to hemolysis is not clear, but is 

suggested that G6PD converts NADP to its reduced 

form NADH; and reduced NADPH protects RBC from 

oxidative damage i.e acute hemolysis occurs when RBC 

exposes to oxidative stressors like infections, oxidative 

drugs, fava beans etc19. Neonatal occurrence of 

Autoimmune hemolytic anemia is very rare. Its annual 

incidence is one case in 80,000 live births annually. 

Motta et al reported one case of Autoimmune hemolytic 

anemia in newborn infant20. ABO incompatibility is 

also a common condition in newborn and causes 
minimal hemolysis. It may cause raised level of 

bilirubin and anemia but is less severe than Rh 

hemolytic disease21. 

In the present study 11% showed coombs positive in 

neonates with hyperbilirubinemia. Various studies have 

been conducted and showed significant prevalence of 

Rh incompatisbility with positive csoombs in neonates. 

Patel et all also reported in their study that newborn 

presenting with hyperbilirubinemia is associated with 

significant prevalence of Rh incompatibility22. 

Similarly McIntosh N et all also reported that Rh 

incompatibility positively associated with newborn 
presenting with hyperbilirubinemia23. 

CONCLUSION 

The present study concluded that newborn presenting 

with hyperbilirubinemia is significantly associated with 

high prevalence of G6PD deficiency and Rh 

incompatibility. Therefore all thepaediatrician should 

strictly screen all newborn presenting with 

hyperbilirubinemia for G6PD deficiency and Rh 

incompatibility. As these two risk factors are very 

common in our population / newborn presenting with 

hyperbilirubinemia; and these two investigation(G6PD 

test & coombs test) will timely prevent further attack of 

jaundice and reduce its complication like Kernicterus 
and further reduce mortility and morbidity from 

hyperbilirubinemia. 
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