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Abstract 

 
Background:Glucose -6-phosphate dehydrogenase (G6PD) deficiency is the commonest 

genetic disorder and is one of the most frequent red cell enzymopathies worldwide, 

Individuals with this disorder are prone to jaundice and hemolysis upon exposure to certain 

triggers, including fava bean consumption & certain drugs  

Objective:To determine the rate of G6PD deficiency among neonate with jaundice and in 

relation to certain epidemiological character in Baquba city. 

Patients and Methods: This cross sectional study includes (155) neonates from both sex, 

males (106) and females (49) From 1st  February to 30th  July 2018, in neonatal care unit in 

Albatool Teaching Hospital in Baquba city, the diagnosis was done by ELISA test to detect 

G6PD deficiency among neonate with jaundice. 

Results: Out of 155 neonates, showed male neonates & female neonate, 39 (97.5%), 1 (2.5%) 

respectively were found to have G6PD deficiency, the mean age among G6PD deficient and 

normal 3.0±1.6; 4.3±2.4 days respectively, with significant difference (P 0.001), the mean TSB 

level among G6PD deficient neonate, normal neonates were 17.4±3.55, 15.9±3.19 (mg/100 ml) 

respectively with significant difference (P 0.014). 

Conclusion: The rate of G6PD deficiency was (25.8%) among the studied neonates, It was 

discovered more among first, second and third age of life and it was more among male than 

female. 
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Introduction

      Glucose-6-phosphate dehydrogenase 

(G6PD) deficiency is an x-linked disorder, 

commonly found in peoples of 

Mediterranean or African descent, G6PD 

deficiency is the most prevalent enzyme 

deficiency [1].The association between 

neonatal jaundice and the red cell G6PD 

deficiency has been well reported among 

certain ethnic groups, such as Greeks, 

Chinese and Italians [2].  

   Peoples with this hereditary disease are 

more susceptible to develop jaundice and 

hemolysis due to exposure to many triggers, 

such as consumption of fava bean, this is 

what is called ―favism.‖ The importance of 

G6PD enzyme in the initiation of NADPH 
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will maintain the reducing state of the 

glutathione to serve as an antioxidant[3]. The 

most polymorphic loci for G6PD gene is X-

chromosome [4]. 

  Individuals with this disorder will have a 

wide range of clinical and biochemical 

phenotypes due to multiple levels of enzyme 

activity and protein variants [5]. The major 

risk factor that explain the heterozygous 

female newborns with G6PD deficiency is 

with high frequency of sever neonatal 

hyperbilirubinemia including, decreased 

bilirubin conjugation, with promoter 

polymorphism for the gene for the bilirubin-

conjugating enzyme, uridine 50-diphospho-

glucuronoslytransferase 1A1 [6]. 

   Favism is a life-threatening form of acute 

hemolytic anemia (AHA) especially in 

children [7]. (G6PD) deficiency is a 

necessary but not a sufficient cause of 

favism. Presumably some other factors, 

probably also genetic and very likely related 

to metabolism of the active ingredients in the 

beans is involved [8]. Patients with favism 

are always G6PD deficient, but not all G6PD 

deficient individuals develop haemolysis 

when they ingest fava beans[9]. The clinical 

presentation of G6PD deficiency is various, 

due to the broad distribution of variants 

across the protein and the potential for 

multidimensional biochemical effects[10]. 

After exposure, sudden increase in body 

temperature, yellow coloring of skin and 

mucous membrane, dark yellow –orange 

urine, jaundice, pallor, chills, general 

deterioration of physical condition,  nausea, 

fatigue, heavy fast breathing and weak rapid 

pulse with or without abdominal and back 

pain, are sudden in onset[11]. Extreme 

neonatal hyperbilirubinemia is the most 

potentially devastating complication 

associated with G6PD deficiency and this 

complication may be of sudden onset on the 

level of TSB serum/plasma may increase 

rapid enough to dangerous levels[13]. 

   Therapy for neonatal hyperbilirubinemia 

resulting from G6PD deficiency includes 

phototherapy or exchange transfusion to 

prevent kernicterus. Phototherapy is 

definitively effective for neonatal 

hyperbilirubinemia and the mainstay of 

treatment in all major national documents 

[14]. 

 Patients and Methods 

    A cross-sectional study was conducted in 

Albatool teaching hospital, Baquba city, 

Diyala governorate, including (155) neonates 

from both sex, males (106) and females (49) 

From 1
st
  February to 30

th
  July 2018, in 

neonatal care unit. all neonates whom 

admitted with jaundice in this period was 

examined for G6PD deficiency using ELISA 

test by expert personal in the laboratory of 

the hospital, also test was done for TSB, Hb, 

PCV, blood group and Rh of mother and 

neonate was done.  

  Information was taken directly from 

neonate's mother through direct questionnaire 

(interview). And  from the records, including: 

Age in days, sex, Residence, maturity, birth 

weight, Onset of Jaundice, activity, feeding  

drug intake during last trimester, mode of 

therapy. 
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Statistical analysis 

   Analysis of data was carried out using the 

available statistical package of SPSS-24. 

Data were presented in simple measures of 

frequency, percentage, mean, standard 

deviation, and range. t- test and X 2 test was 

used.  

   Statistical significance was considered 

whenever the P value was equal or less than 

0.05. 

Results 

   A total of 155 neonate with jaundice, A 

positive cases with l; G6PD deficiency were 

40(25.8%) while the normal cases were 

115(74.2%) and it shows it is mostly 

distributed among the neonate with age 2 

days 14(35%), among neonate with age 

3days 11(27%), age 5 days 6(15%) and age 1 

day 5(12%) as seen in Table (1), Table (2) 

showed the percentage of males were 

39(97.51%) with G6PD and female 1(2.51), 

While the normal males were 67(58.5%), 

female 48(41.71%) which is a highly 

significant statistically among male than 

female (P 0.0001), According to Table (3) 

showed the distribution of G6PD deficiency 

among the preterm and full term neonate. A 

total number of 155 showed the preterm 

neonate with appositive result was 13(32.5%) 

while a negative result was 16(13.9%) with 

highly statistical significant (P 0.009), table 4 

showed that it is mostly distributed among 

the neonate with age 2 days 14(35%), While 

among neonate with age 3days 11(27%), And 

those of age 5 days 6(15%) and age 1 day 

5(12%) (P 0.001), Table 5 shows, lethargic 4 

(2.6%), weak 27 (17.4%) and good 124 

(80%), with statistical significant among 

good then others (P 0.014), Table (5) showed 

that breast feeding was 20 (12.9%), bottle 

feeding was 84 (54.2%) and mixed 51 

(32.9%), with statistical significant among 

bottle feeding than others (P 0.001). 

   There was no Rh negative among neonate 

with G6PD deficiency while the normal Rh 

negative was 18(157%) (P0.314), while all 

G6PD deficient neonates were Rh 

positive40(100%) and the normal neonate 

97(84.3%).P 0.008 as Table (6). Table (7) 

showed the mean age among G6PD deficient 

and normal 3.0±1.6; 4.3±2.4 days 

respectively, with significant difference (P 

0.001), Birth weight mean among G6PD 

deficient and normal neonates were 

2.963±0.369 and 3.100±0.415 Kg 

respectively with no significant difference, 

the mean days of onset of jaundice among 

G6PD deficient and normal neonates were 

1.2±1.2 and 2.1±1.6 days respectively with 

significant difference (P 0.001), the mean 

TSB level among G6PD deficient neonate, 

normal neonates were 17.4±3.55, 15.9±3.19 

(mg/100 ml) respectively with significant 

difference (P 0.014), the mean of hemoglobin 

among G6PD deficient and normal neonates 

were  16.4±1.07 and 16.4±1.04  (g/dl) 

respectively, the mean of PCV% among 

G6PD deficient and normal neonates were 

55.2±7.35, 57.7±9.66 respectively. 
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Table (1): Distribution of G6PD deficiency among neonate with jaundice according to their age 

discovered in days. 

 G6PD Enzyme Assay P value 

Deficient Normal 

No % No % 

Age (day) 1 5 12.5 9 7.8 0.024* 

2 14 35.0 15 13.0  

3 11 27.5 36 31.3  

4 2 5.0 7 6.1  

5 6 15.0 21 18.3  

6 1 2.5 5 4.3  

=>

7 

1 2.5 22 19.1  

Total  40  115   

*Significant association using Pearson Chi-square test at 0.05 level. 

 

Table (2): Distribution of G6PD deficiency among neonate with jaundice according to their gender. 
 G6PD Enzyme Assay P value 

Deficient Normal 

No % No % 

Sex Male 39 97.5 67 58.3 0.0001* 

Female 1 2.5 48 41.7  

Total  40  115   

*Significant association using Pearson Chi-square test at 0.05 level. 

 
Table (3): Distribution of G6PD deficiency among neonate with jaundice according to their gestational 

age. 
 G6PD Enzyme Assay P value 

Deficient Normal 

No % No % 

Gestational age Pre-term 13 32.5 16 13.9 0.009* 

Full-term 27 67.5 99 86.1  

Total  40  115   

*Significant association using Pearson Chi-square test at 0.05 level. 
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Table (4): Distribution of G6PD deficiency among neonate with jaundice according to onset of 

jaundice. 
 G6PD Enzyme Assay P value 

Deficient Normal 

No % No % 

Onset of Jaundice Since birth 8 20.0 15 13.0 0.001* 

Day 1 22 55.0 28 24.3  

Day 2 8 20.0 38 33.0  

Day 3 1 2.5 14 12.2  

Day 4—7 1 2.5 20 17.4  

Total  40  115   

*Significant association using Pearson Chi-square test at 0.05 level. 

 

Table (5): Distribution of G6PD deficiency among neonate with jaundice according to feeding. 

 G6PD Enzyme Assay P value 

Deficient Normal 

No % No % 

Feeding Breast 4 10.0 16 13.9 0.0001* 

Bottle 33 82.5 51 44.3  

Mixed 3 7.5 48 41.7  

Total  40  115   

*Significant association using Pearson Chi-square test at 0.05 level. 

 

Table (6): Distribution of G6PD deficiency among neonate with jaundice according to Blood group of 

baby. 

 G6PD Enzyme Assay P value 

Deficient Normal 

No % No % 

ABO Blood 

group of Baby 

A 3 7.5 20 17.4 0.314 

B 1 2.5 3 2.6  

AB 36 90.0 92 80.0  

O - - - -  

Rh Blood group 

of Baby 

Rh-ve - - 18 15.7 0.008* 

Rh+ve 40 100 97 84.3  

*Significant association using Pearson Chi-square test at 0.05 level. 
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Table (7): Distribution of G6PD deficiency among neonate with jaundice in the studied group 

according to the mean, SD and range in relation to the age, birth weight, day of onset of jaundice, TSB, 

Hb and PCV%. 

 G6PD Enzyme Assay P value 

Deficient Normal 

Age (day) 3.0±1.6 (10-8) 4.3±2.4 (1-10) 0.001* 

Birth weight (Kg) 2.963±0.369 (2.0-3.5) 3.100±0.415 (2.0-4.0) 0.065 

Day of onset of 

jaundice 

1.2±1.2 (0-7) 2.1±1.6 (0-7) 0.001* 

TSB (direct) 

(mg/100ml) 

17.4±3.55 (10.7-23.5) 15.9±3.19 (8.1-23.6) 0.014* 

Hb (g/dl) 16.4±1.07 (13.5-18.0) 16.4±1.04 (13.5-20.0) 0.975 

PCV (%) 55.2±7.35 (44-70) 57.7±9.66 (40-77) 0.123 

*Significant difference between two independent means using Students-t-test at 0.05 level. 

-Data were presented as Mean±SD (Range) 

 

Discussion 

   Distribution of G6P D deficiency according 

to the age showed the positive result was 

mostly distributed among the neonate with 

age 2 days, age 3days, age 5 days and age 1 

day respectively as this result was agree with 

the study done by (Al-Naama, Al-Sadoon 

and Al-Naama 1987), who reports that that 

G6PD deficiency was mostly distributed 

among the neonates and this go with a study 

done in Basrah governorate, The study 

showed it was highly significant among male 

than female and this  study is similar to study 

done by (Isa, et al. 2017), In Bahrain, who 

reported that G6PD deficiency was more in 

male than female. According to gestational 

age, the study showed that distribution of 

G6PD deficiency among the preterm and full 

term neonate, that was highly significant 

among full term and this was similar to study 

done in Nigeria, (Badejoko, et al. 2014), who 

reports that G6PD deficiency was highly 

significant among full term neonates. 

 

  Distribution of G6PD deficiency according 

to onset of jaundice, It showed mostly 

distributed among the neonate with day 1, 

day 2 and at time of delivery, and this agreed  

with the study done in Iran by 

(Pahlavanzadeh, et al. 2013), who showed 

that the jaundice began in the first week after 

birth, also it was  similar to (Abbas 2005), in 

Iraq, that showed the same result. This study 

showed that G6PD deficiency distribution 

was statistically significant among active 

neonate than others and this agreed with 

(Pahlavanzadeh, et al. 2013), in Iran. 

  According to drug intake during last 

trimester, It showed no statistical difference 

in drug intake. 

   The study showed there was statistical 

significant among normal phototherapy, and  

this was similar to study done by (Eghbalian 

and Monsef 2007), who reported in their 

study that all G6PD deficient neonates and 

other icteric neonate were treated with 

normal phototherapy. 
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   The study showed both blood group and Rh 

of mother (statistically not significant), and 

this was similar to (Pahlavanzadeh, et al. 

2013), in Iran, who reported in their study 

that there were no relationship between the 

relative frequency of G6PD deficiency and 

blood group of mother.  

   According to ABO and RH blood group of 

baby, there was no Rh negative among 

neonate with G6PD deficiency while all 

G6PD deficiency was Rh positive and this 

was similar to (Pahlavanzadeh, et al. 2013), 

who reported in their study that there was no 

Rh negative among neonate with G6PD 

deficiency.  

Conclusion 

   The rate of G6PD deficiency was (25.8%) 

among the studied neonates. It was found that 

male was affected more than female and the 

onset of jaundice among G6PD deficiency 

started at first and second day of life.  

Recommendations 

  Screening for G6PD deficiency should be 

done early among neonate with jaundice and 

health education of the parents about the 

predisposing factors is needed also the 

doctors should be oriented about this disease. 
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