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ABSTRACT 
Introduction: Glucose-6-phosphate dehydrogenase (G6PD) deficiency is an inherited disorder capable of 
causing severe neonatal hyperbilirubinaemia, kernicterus and death. Identifying such neonates and other 
factors that could aggravate their clinical states have definite place in managing them for favourable 
outcomes.

Materials and Methods: One hundred and fifty (150) icteric neonates admitted into the Special Care Baby 
Units of the Jos University Teaching Hospital, Plateau State Special Hospital and the Bingham University 
Teaching Hospital were recruited for this study. It was a cross sectional descriptive study conducted between 
March 2013 and February 2014. Parental consents were obtained and Clinical information was gathered 
using a questionnaire, weight were measured in grams while laboratory investigations that included Full 
Blood Count (FBC), Reticulocyte Count, Serum Bilirubin (SB) Assay and  G6PD activity levels were carried 
out.

Results: Mean age of the studied neonates at presentation was 3.28 ± 3.11 days while mean age of detection 
of jaundice was 2.86 ± 1.67. One hundred and five (70%) were delivered at full-term gestation (>37weeks) 
while 45 (30%) were delivered preterm (<37 weeks) with twenty-nine (19.3%) having history of jaundice in 
siblings. Fifty (35.7%) had birth weight of less than 2500g while the birth weight of 10 (6.7%) were unknown. 
Sixty-one of these neonates (40.7 %) were G6PD deficient with mean total serum bilirubin of 205.01 ± 
96.57µmol/L.

Conclusion: Glucose-6-phosphate dehydrogenase (G6PD) deficiency is a common enzyme disorder among 
neonates presenting with hyperbilirubinaemia which can be aggravated by other factors.
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used in our environment are documented causes of 
h a e m o l y s i s ,  a n a e m i a  a n d  n e o n a t a l  
hyperbilirubinaemia, a major cause of morbidity 

 2and mortality in neonates
The G6PD enzyme deficiency is characterized by 
markedly diminished activity in the range of 8-20 
percent of the normal reference range of 65-150 

 2percent activity.  Prevalence of G6PD deficiency 
are higher in persons of African, Asian, Semitic or 

2 
Mediterranean descent. In the United States of 
America, African-American males have a 
prevalence of about 10% in the general population 

 3and 22.5% among jaundiced neonates.  Among the 
Kurdish Jews, a prevalence rate as high as 70% was 

Introduction
Glucose-6-phosphate dehydrogenase (G6PD) 
deficiency is an X-linked disorder and a common 
cause of haemolytic anaemia with an estimated 400 

1
million people affected worldwide.  G6PD is a 
cytoplasmic enzyme distributed in all cells for the 
purpose of catalyzing glucose-6-phosphate 
oxidation to 6-phosphogluconolactone required for 
regeneration of reduced glutathione which protects 
these cells against peroxide and other reactive 

1 
oxygen species. Triggers of oxidative stress on 
G6PD deficient red blood cells (RBC) like acute 
illnesses, infections, fava beans, naphthalene balls, 
antibiotics as well as some antimalarials commonly 
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Data Analysis
Data analysis was with Epi Info Version 6 software. 
Relationship between categorical variables was 
tested using Chi-square while Student t-test was 
used to assess the significance between means of 
two groups. The results were reported in tables, 
proportions, and percentages. P value ≤0.05 was 
considered statistically significant.

Results
One hundred and fifty icteric neonates made-up of 
92 (61.3%) males and 58 (38.7%) females (M: F= 
1.6:1) with a mean age at presentation of 3.28 ± 
3.11 days were studied. The mean age of detection 
of jaundice was 2.86 ± 1.67, median of 2.00 days 
within a range of 1-12 days. One hundred and five 
(70%) were delivered at full-term gestation 
(>37weeks) while 45 (30%) were delivered 
preterm (<37 weeks). Twenty-nine (19.3%) had 
history of jaundice in siblings compared to 121 
(80.7%) with no such history. Fifty (35.7%) had 
birth weight of less than 2500g while 90 (64.3%) 
were of normal birth weight. Birth weight of 10 
(6.7%) of the study subjects was unknown because 
they were delivered at home. G6PD activity ranged 
from 0.54-24.18 IU/gHb with a mean activity of 
8.02 ± 4.87 IU/gHb while 61(40.7%) of the icteric 
neonates were G6PD deficient. The mean total 
serum bilirubin of the 150 subjects was 205.01 ± 
96.57µmol/L, mode of 184.50µmol/L in a range of 
86.70-606.00µmol/L.

reported, 5% among the Chinese and as low as 
 30.1% in Japanese. Prevalence of G6PD deficiency 

in the general population in Nigeria range between 
4-26% with a report of 20.5- 35.3% prevalence 

3
amongst jaundiced neonates.  A study in Jos, 
Nigeria reported a prevalence rate of 20% among 

4 
males. 
More than 60% of full term neonates and 80% of 
preterm neonates develop clinical jaundice during 
the first week of life noted by yellowish eyes and 

 5, 6
skin.  Factors implicated in the mechanism of 
jaundice in G6PD deficient neonates apart from 
haemolysis includes, slower liver enzyme system 
maturation for bilirubin conjugation and excretion, 
neonatal maturity, presence of infection, method of 

5, 6                     feeding among others. 
This study is aimed at establishing the presence 
of some factors associated with developing 
jaundice in G6PD deficient neonates in our 
environment and their contribution to the severity 
of hyperbilirubinaemia in these subjects for the 
purpose of preventing neonatal morbidity and 
mortality due to neonatal hyperbilirubinaemia. 

Materials and Methods
This descriptive cross-sectional study was carried 
out at the Special Care Baby Units (SCBU) of Jos 
University Teaching Hospital, Bingham University 
Teaching Hospital, and Plateau State Specialist 
Hospital, Jos with ethical approval from the Health 
Research Ethics Committees of these institutions. 
All Jaundiced neonates admitted into the SCBUs 
with parental consent and satisfying all inclusion 
criteria were enrolled while those whose parents 
refused consent, recently transfused neonates or 
those with cephalhaematomas, bleeding tendencies 
and birth asphyxia were excluded. Questionnaires 
were administered and the subjects assessed 
clinically for fever, pallor, jaundice, congenital 
malformations and muscle tone among others. Five 
milliliters of venous blood was taken into an EDTA 
and plain sample bottle forfull blood count (FBC) 
using the 3-part Sysmex (KX-21N 2007 model) 
haematology autoanalyser, Reticulocyte count by 
manual methods as described by Dacie and Lewis, 
bilirubin assay by the Jendrassik and Grof method 
using the Roche/Hitachi 902 SN 1694-019-1996 
auto analyzer and G6PD enzyme assay was carried 
out using reagents and control samples 
manufactured by the Pointe Reagent Company 
(USA). 
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especially in a high-risk population like ours. It also 
calls for the creation of a forum for follow-up of 
discharged neonates, for the purpose of assisting 
parents and relations detect jaundice early even 
after hospital discharge. 
Preterm neonates in this study were found to have 
higher bilirubin concentration compared to full 
term neonates. This is attributed to the preterm 
babys inability to handle bilirubin load arising 
primarily from the immaturity of their conjugating 

 10- 12enzyme systems.  The UDPGT activity of a term 
baby functions at 1% of adult values while that of a 

10- preterm at 34 weeks functions at less than 0.01%. 
12 Intrauterine accumulation of meconium in the gut 
contains about 100-200mg of bilirubin per 100g of 
meconium at birth and 50% of this bilirubin is 

 10
unconjugated.  Furthermore, preterm babys have 
immature enteric innervations that permit retention 
of this meconium within the gut giving rise to the 
full effect of enterohepatic circulation and thereby 

 10- 12
increasing the preterm babys bilirubin load.
History of jaundice that required an intervention in 
siblings may help identify certain genetic factors 
c o n t r i b u t i n g  t o  d e v e l o p m e n t  o f  
hyperbilirubinaemia in certain families or 
population groups. G6PD deficiency is one of such 
familial conditions, however, no significant 
relationship was found between history of jaundice 
in siblings, G6PD status and severity of 
hyperbilirubinaemia. This finding is supported by a 
study in Singapore which also showed no 
significant relationship between G6PD deficiency 
and history of jaundice in siblings but agreed to the 
fact that the presence of additional genetic factors 
can increase the risk of developing severe 
hyperbilirubinaemia as a result of other gene 

13, 14interactions.  Although, we did not establish a 
statistical relationship between history of jaundice 
in siblings, severity of hyperbilirubinaemia and 
G6PD status, it is important that this history is 
obtained to serve as a pointer to other risk factors 
for neonatal hyperbilirubinaemia so they can be 
monitored and managed early and appropriately.
Glucose-6-phosphate dehydrogenase status in 
relation to birth weight and severity of 
hyperbilirubinaemia did not demonstrate any 
statistical significance. Shah et al corroborated this 
finding by reporting that low birth weight is rather a 
risk factor for development of severe 
hyperbilirubinaemia as it is often exaggerated by 
inadequate breast milk intake known to cause 
breast feeding jaundice but has no effect on the 

Discussion
Majority of the neonates in this study presented 
with jaundice within the first three days of life. 
Some studies done on cord blood have 
demonstrated that both non-haemolytic jaundice 
and jaundice attributed to haemolysis commence 

 7, 8
in-utero.  In support of this theory, Kaplan et al 
demonstrated that G6PD deficient neonates had 
significantly higher serum bilirubin immediately 

8 after birth than those with normal G6PD activity. 
He also reported a significantly higher serum 
bilirubin values evident on the third day probably 

8
reflecting the in-utero status.  Added to this is 
physiological jaundice attributed to neonatal 
immaturity known to appear between 24-72 hours 

th thof age, peaks at 4-5  day in term neonates and 7  
th

day in preterm infants disappearing by the 10-14  
day usually with serum bilirubin levels not 

8, 9
exceeding 255 µmol/l.  This may explain the early 
manifestation and presentation with jaundice in 
these neonates. Our finding fall short of statistical 
significance regarding age jaundice was detected, 
severity of hyperbilirubinaemia and G6PD status of 
the neonates but mean serum bilirubin 
concentrations were high. Other factors like sepsis, 
blood group incompatibilities and G6PD 
deficiency as demonstrated in our study are likely 
to have increased the serum bilirubin levels though 
not all risk factors for jaundice were assessed in this 
study.
Jaundice was detected in our subjects by most 
parents between days 0-3 after birth and our finding 
is supported by similar studies conducted locally 

10-12and internationally.  The similarity of the age at 
presentation and when jaundice was detected in 
these neonates irrespective of their G6PD status, 
demonstrated the increased awareness most parents 
have on detecting jaundice early. Where parents 
lack the ability to recognize jaundice early, the 
resultant effect will be late presentation and 
delayed treatment of these G6PD deficient 
neonates increasing morbidity and mortality. 
Therefore, parents and care givers must be 
sensitized to have high index of suspicion for 
G6PD deficiency as a possible cause of neonatal 
jaundice in our environment especially with the 
variable triggers from baby care products to several 
medications. Development of jaundice early in life 
in most of our subjects and the fact that jaundice in 
the first 24 hours of life is often considered 
pathologic makes it imperative to rule out G6PD 
deficiency in neonates with jaundice at birth, 
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Pius, Managing Director of Trust Care Laboratory, 
Jos who provided a Spectrophotometer for the 
G6PD assay.
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Conclusion
Aetiology of hyperbilirubinaemia in neonates is 
multifactorial with the potential of interacting and a 
consequent severe hyperbil irubinaemia.  
Considering the deleterious effect it can have on 
neonatal outcome, factors with these potentials 
must be monitored and necessary action taking to 
avert neonatal morbidity and mortality.

Limitations
Several factors like sepsis, blood group 
incompatibilies and membranopathies can increase 
the severity of hyperbilirubinaemia in neonates and 
only few were considered this study. 

Recommendations
Machinery for increased public awareness on the 
multifactorial causes, how to detect jaundice 
especially in neonates and its deleterious effect 
should be increased. Neonatal screening for sepsis, 
G6PD deficiency, red blood cell specific antigens 
and antibodies among many should also be 
instituted in our tertiary health care institutions 
with the aim of reducing morbidity and mortality 
among the neonatal age groups. Further studies' 
involving a larger population is recommended.  
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