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Introduction
Glucose-6-phosphate dehydrogenase (G6PD) deficiency is one 

of the most prevalent genetic blood disorders which was estimated 
to affect up to 400 million people in 2009.1 The condition is 
characterized by an X-linked mutation in the structure of the G6PD 
enzyme, followed by a significant reduction in its activity and increase 
the liability of erythrocytes to damage by oxidative stress.2 Patients 
with G6PD are usually asymptomatic; however, they can present 
with sudden onset of acute hemolytic anemia after exposure to stress, 
oxidative substances such as fava beans, and certain medications like 
anti-malarial agents or sulfonamide antibiotic.3,4 The G6PD-related 
anemia can be complicated by neonatal jaundice and chronic non-
spherocytic anemia.5,6 The association between neonatal jaundice and 
G6PD deficiency is of special concern as G6PD deficiency is a known 
risk factor for neonatal jaundice; in a recent meta-analysis, neonates 
with G6PD deficiency had three times the risk of hyperbilirubinemia 
and phototherapy than the ones with normal G6PD.7 Other reports 
showed that the prevalence of G6PD deficiency can be as high as 42% 
in neonates with hyperbilirubinemia. Despite this, it was reported that 
G6PD assessment is neglected in many centers treating neonates with 
hyperbilirubinemia.8,9

On the other hand, genetic disorders are common in Arab countries 
owing to the notably high consanguinity rates, advanced maternal 

age, large family size, and lack of effective perinatal counseling 
programs.10,11 The prevalence of G6PD deficiency in newborns was 
reported to range from 1-37% across Arab countries making it ranked 
as one of the top five genetic diseases in the region.12,13 The situation 
is not different in the United Arab Emirates (UAE) with a reported 
prevalence of G6PD deficiency of 7.4%.14 In a recent pilot study from 
UAE, 30% of the neonatal jaundice cases had G6PD deficiency. 

Latifa Women and Children’s Hospital is a prominent tertiary care 
government hospital in the region, where approximately 4000 to 5000 
births happen yearly. The normal care of the newborn requires an 
assessment of risk factors for the development of hyperbilirubinemia. 
Almost 100% of the newborns in the postnatal units have 
transcutaneous bilirubin and/or serum bilirubin done before they are 
discharged home. 20% of these babies are started on phototherapy in 
the postnatal units. In the present study, we investigated the incidence 
of G6PD deficiency in neonates with hyperbilirubinemia requiring 
phototherapy at postnatal units of Latifa Women and Children’s 
Hospital, Dubai, UAE.

Materials and methods
We followed the STrengthening the Reporting of OBservational 

studies in Epidemiology (STROBE) statement recommendations 
during the preparation of this report.15 The study’s protocol was 
approved by the local ethics and research committee of Latifa Women 
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Abstract

Purpose: To investigate the incidence of glucose 6 phosphate dehydrogenase (G6PD) 
deficiency in neonates with hyperbilirubinemia requiring phototherapy.

Methods: We conducted a longitudinal, cross-sectional, study that recruited all late preterm 
and term infants with hyperbilirubinemia who needed for phototherapy at postnatal wards 
of a tertiary care hospital in UAE through the period from April 2017 to January 2018. 
Neonates with an inborn error of metabolism, sepsis, or Neonatal intensive care unit 
(NICU) admission were excluded. A non-probability consecutive sampling technique was 
employed to recruit eligible neonates.

Results: The present study included 658 late preterm and term infants with 
hyperbilirubinemia. The majority of the neonates were females (51.4%) with a median 
(IQR) birth weight of 2846 (628) grams. Only 29 (4.4%) neonates had a positive family 
history of G6PD deficiency. Sixty-nine (10.5%) neonates had deficient G6PD activity. The 
association analysis showed that there were statistically significant associations between 
the presence of G6PD deficiency and the male gender (p <0.001), low birth weight (p 
<0.001), and positive family history of G6PD deficiency (p <0.001). 

Conclusion: In conclusion, the present study showed that about 10% of the neonates 
admitted for phototherapy had G6PD deficiency in postnatal wards of a tertiary care 
hospital UAE. This finding highlights the critical role testing for G6PD to all newborns 
who are receiving phototherapy, especially those with unknown etiology or poor response 
to phototherapy. Further long-term studies are still needed to confirm our findings.
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and Children Hospital. A written informed consent was obtained from 
parents of every eligible neonate prior to study enrollment.

Study design, setting and participants

We conducted a longitudinal, cross-sectional, study that recruited 
all late preterm and term infants with hyperbilirubinemia who were 
admitted for phototherapy at postnatal wards through the period 
from April 2017 to January 2018. Neonates with an inborn error 
of metabolism, sepsis, or Neonatal intensive care unit (NICU) 
admissions were excluded. A non-probability consecutive sampling 
technique was employed to recruit eligible neonates. 

Objectives
Primary objective: 

To detect incidence of G6PD deficiency among neonates (both late 
preterm and term) with hyperbilirubinemia requiring phototherapy 
and are admitted in postnatal ward of Latifa Women and Children’s 
Hospital (LWCH), Dubai, UAE during the study period.

Secondary objective:

Various risk factors associated with G6PD deficiency (like gender, 
ethnicity, consanguinity, family history etc.).

To compare the course of Neonatal jaundice in G6PD deficient 
versus non deficient neonates.

Data collection and study’s visits

The following data were collected: demographic characteristics of 
mothers, obstetric history, family history of G6PD deficiency, blood 
group of mother and baby, method of feeding, and the presence of 
G6PD deficiency. The quantitative assessment of G6PD activities 
was done according to hospital protocol. The primary outcome in 
the present study was the incidence of G6PD deficiency in neonates 
with hyperbilirubinemia requiring phototherapy at postnatal wards of 
Latifa Women and Children Hospital.

Statistical analysis

Data analysis was conducted using SPSS (Statistical Package 
for the Social Science; SPSS Inc., Chicago, IL, USA) version 22 for 
Microsoft Windows. The mean ± standard deviation (±SD) was used 
to express continuous data which are normally distributed and median 
& interquartile range, IQR) were used for non-parametric data; 
while frequencies with percentages were used to describe qualitative 
data. The unpaired Student’s t-test and Chi-square test were used to 
assess the association between the presence of G6PD deficiency and 

characteristics of the newborns. A probability value (p-value) less 
than 0.05 was considered statistically significant. 

Results
The present study included 658 late preterm and term infants with 

hyperbilirubinemia who needed phototherapy at postnatal wards 
through the period from April 2017 to January 2018. The median 
(IQR) maternal age was 31.4 (5.8) years old and gestational age was 
37.6 (1.8) weeks. The majority of the neonates were females (51.4%) 
with a median (IQR) birth weight of 2846 ± 628gms. Only 29 (4.4%) 
neonates had a positive family history of G6PD deficiency. Table 1 
shows the characteristics of the included neonates. Sixty-nine (10.5%) 
neonates had deficient G6PD activity (Figure 1). The association 
analysis showed that there were statistically significant associations 
between the presence of G6PD deficiency and the male gender (p 
<0.001), low birth weight (p <0.001), and positive history of G6PD 
deficiency (p <0.001; Table 2).

Table 1 The characteristics of study participants

N = 658

Maternal Age (years), Median (IQR) 31.4 (5.8)

Gestational Age (weeks), Median (IQR) 37.6 (1.8)

Male, no. (%) 320 (48.6%)

Birth Weight (grams), Median (IQR) 2846 (628)

Emirates Nationally, No. (%) 387 (58.8%)

Family history, No. (%) 29 (4.4%)

Breastfeeding, No. (%) 186 (25.5%)

Figure 1 The incidence of G6PD Deficiency.

Table 2 The association between characteristics of study participants and G6PD status

Deficient (N =69) Normal (N =586) P-value

Maternal Age (years), Median (IQR) 31.4 (5.6) 31.3 (5.8) 0.79

Gestational Age (weeks), Median (IQR) 38.1 (1.5) 37.5 (1.9) 0.18

Male, no. (%) 56 (81.2%) 264 (45.1%) 0.001

Birth Weight (Kg), Median (IQR) 2747.1 (892.4) 2947.2 (457.9) 0.001

Emirates Nationally, No. (%) 52(75.3) 299(51) 0.2

Family history (G6PD deficiency), No. (%) 11 (15.9%) 18 (3.1%) 0.001

Breastfeeding, No. (%) 21 (30.4%) 165 (28.2%) 0.72
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Discussion
G6PD deficiency accounts for a considerable proportion of the 

cases with neonatal hyperbilirubinemia; however, many centers lack 
standardized protocols for the screening of G6PD activity, especially 
in neonates with no other identifiable cause of hyperbilirubinemia. In 
the present study, we found that 10.5% of the neonates admitted for 
phototherapy had G6PD deficiency. In addition, patients with G6PD 
deficiency were more likely to be males, have lower birth weight, and 
more likely to have a positive family history of G6PD deficiency.

Neonatal jaundice affects up to 85% of all live births and can 
cause significant morbidity and mortality to newborns.16 In its severe 
form, neonatal jaundice can lead to neurological complications 
such as impaired neurocognitive development, cerebral palsy, 
neuropathy, deafness, and, if left untreated, death.17,18 On the other 
hand, the G6PD enzyme is the catalyst of the first step in pentose-
phosphate pathway which ensures cellular protection against 
oxidative damage.19 Thus, G6PD deficiency can be associated with 
excessive damage of erythrocytes, acute hemolytic anemia, and 
indirect hyperbilirubinemia.6 In the preset study, we found that 10.5% 
of the neonates admitted for phototherapy had G6PD deficiency. In 
concordance with our findings, Dawodu et al.20 reported that, out 
of 85 neonates with hyperbilirubinemia at Al Ain Hospital of UAE, 
9.5% had G6PD deficiency. In a meta-analysis of five retrospective 
study, Liu et al.7 found that the prevalence of G6PD deficiency 
was 11.7% among neonates with hyperbilirubinemia. From Egypt, 
Abo El Fotoh and Rizk21 reported that the prevalence of G6PD in 
neonatal hyperbilirubinemia was 8.9%. Notably, a recent report from 
Bahrain and Iran found that 42% and 18.1% of neonates with indirect 
hyperbilirubinemia had G6PD deficiency, respectively.22,23

Various risk factors were described in patients with G6PD 
deficiency such as male gender, African race, consanguinity, and 
positive family history.24 In the present study, we found that neonates 
with G6PD deficiency were more likely to be males, have lower birth 
weight, and more likely to have a positive family history of G6PD 
deficiency. In line with these findings, two reports from Yemen 
showed that G6PD deficiency was more prevalent in males and child 
of consanguinity marriage.23,25 In Isa’s study, neonates with G6PD 
deficiency were more likely to be males.22

We acknowledge that the present study has a number of limitations. 
The study was conducted in one perinatal center only, which may 
affect the generalizability of our findings. Another limitation is the 
disproportional sample size to previous similar reports.

Conclusion
In conclusion, the present study showed that about 10% of the 

neonates admitted for phototherapy had G6PD deficiency in UAE. 
This finding highlights the critical role testing for G6PD to all 
newborns who are receiving phototherapy, especially those with 
unknown etiology or poor response to phototherapy. Further long-
term studies are still needed to confirm our findings.
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