AGE OF PRESENTATION OF JAUNDICE IN G6PD DEFICIENT
NEONATES

Neelum Ahmad!, Safia Rahman?, Samiyah Rahman?, Muhammad Asghar*, Noor Rehman®

ABSTRACT

Neonatal jaundice is a very common disease in the neonatal period. Glucose-6-phosphate dehydrogenase enzyme
deficiency decrease red blood cells (RBCs) membrane defense against oxidants and makes the patients prone to
hemolysis and neonatal jaundice. Objective of the study was to determine the age of presentation of jaundice in G6PD
deficient neonates.

Methods: it is a descriptive cross sectional study in which 292 jaundiced neonates of age 0 days to 28 days were se-
lected at Department of Pathology, Hayatabad medical Complex, Peshawar. Serum bilirubin level, direct and indirect,
blood groups of baby and mother, GEPD decolorization time were done in every neonate with jaundice. Age of the
onset of jaundice in G6PD deficient neonates was recorded.

Results: Out of 292 neonates 211 (72.5%) were males, 81 (27.5%) were females. Majority of neonates 274 (94%) age
ranged from 0-10 days, while only 17 (6%) neonates were in the age range of 11-20 4+ 3.07507 days. Out of 292 neo-
nates 41(14%) were found to be G6PD deficient. The most common age of appearance of jaundice in G6PD deficient
babies was 3 days in 12 (28.12%), 2 days in 9 (22%), 4 days in 10 (24%) babies.

Conclusion: The most common age of presentation of jaundice in G6PD deficient patients was between 2 days to 4 days.

INTRODUCTION

Glucose-6-phosphate dehydrogenase deficiency
is an inherited condition due to defect or defects in the
gene that code for enzyme, Glucose-6-phosphate de-
hydrogenase (G6PD)." It is also known to be associated
with neonatal jaundice, kernicterus and even death.?

Neonatal jaundice is a very common disease
in the neonatal period. Glucose-6-phosphate dehy-
drogenase enzyme deficiency decrease red blood
cells (RBCs) membrane defense against oxidants and
makes the patients prone to hemolysis and neonatal
jaundice.34®

In Pakistani newborn babies, causes of neonatal
jaundice are; physiological jaundice, low birth weight
and immaturity, infection, ABO isoimmunization, Rh
isoimmunization, enclosed hemorrhage, and miscella-
neous (mainly obstructive). About 20-25% of neonatal
admissions due to jaundice have been reported from
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some special care baby nurseries with distressingly
high rates of bilirubin encephalopathy?®.

In Pakistan neonatal jaundice is a relatively com-
mon physical finding observed in approximately two
third of all newborns. It is the second most common
cause of hemolytic anemia. ”

In a study conducted in Thailand, out of two
hundred and twenty-five Glucose-6-phosphate dehy-
drogenase (G6PD) deficient subjects, neonatal jaundice
was detected in 85% of patients é.

The prevalence of neonatal hyperbilirubinemia is
twice that of the general population in males who carry
the defective gene and in homozygous females. It rarely
occurs in heterozygous females °. The incidence of
severe neonatal hyperbilirubinemia is higher in Asians
than in whites.°

The aim of the study is to determine the age of
presentation of jaundice in G6PD deficient neonates
presented at Department of Pathology, Hayatabad
Medical Complex, Peshawar.

MATERIAL AND METHODS

It was a descriptive cross sectional study con-
ducted at Department of pathology, Hayatabad Medical
Complex, Peshawar from January 2011 to January
2012. After taking informed consent, a sample of 292
patients with prior diagnosis of jaundice from age 0 days
to 28 days were selected through non-probability con-
venient sampling technique. The jaundiced neonates
having other causes of jaundice were excluded after in-
vestigations e.g Rh and ABO incompatibility. The patient
was declared G6PD deficient if glucose-6-phosphate
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dehydrogenase decolorization time is more than 60
minutes (normal range is between 30-60 minutes) using
sigma diagnostic G6PD reagent. The data collected
was recorded on purposefully designed proforma and
analayzed via SPSS version 17.

RESULTS

The study was conducted in Department of
Pathology, Hayatabad Medical Complex, Peshawar. A
total of 292 neonates with jaundice were included in the
study.

Out of these 292 neonates 211 (72.5%) were male
while 81 (27.5%) were female. The overall male to female
ratio was 2.63: 1 (Figure No. 1).

Out of these 292 neonates 41(14%) were found
to be G6PD deficient. (Table No. 2)

The most common age of appearance of jaundice
in G6PD deficient babies was 3 days in 12 (28.12%)
neonates, followed by 2 days in 09(22%) neonates, 4
days in 10(24%) babies. The break up of age reveals
that 31(75%) babies developed jaundice between 2 to
4 days age. Five days in 3 (6.25%) babies, 7 days in
2(4.87%) babies, 1 day in 3 (6.25%) babies, 9 days and
12daysin 1 (31.25%) each baby respectively (Table No.
3).

Out of 292 babies, jaundice was noticed on sec-
ond day of life in majority 93 (32%) babies. In 90(31.5%)
babies on 3 postnatal day, in 35 (12%) babies on 4"
day, in 35 (12%) babies on 15t day of life, in 17 (6%) on
5" day, in 6 (2%) babies on 9" postnatal day, in 4 (1.5%)
neonates on 7" day, in 3 (1%) neonates on 8" postnatal
day and in 1 (0.5%) baby, jaundice appeared on 6%, 10",
11, and 12" postnatal day respectively (Table No. 4).

Table no. 2: Frequency of Gépd Deficiency in Neo-
natal Jaundice (n=292)

Frequency No. of Cases Percentage
Normal 251 86%
G6PD deficient 41 14%
TOTAL 292 100%

Table No. 3: Age of Onset of Jaundice In G6pd Defi-
cient Neonates (N=46)

Age of onset No. of Cases Percentage
03 days 12 28.12%
02 days 9 22%

04 days 10 24%

05 days 03 6.25%
07 days 02 4.87%
08 day 03 6.25%
09 days 01 3.12%
12 days 01 3.12%
TOTAL 41 100%

Table No. 4: Age of onset of Jaundice in all Neo-
nates with Jaundice (n=292)

Age of onset No. of Cases Percentage
2nd day 94 32%
3rd day 91 31.5%
4th day 36 12%
1st day 36 12%
5th day 19 6%
9th day 06 02%
7th day 04 1.5%
8th day 03 1%
6th day 01 0.5%
11th day 01 0.5%
12th day 01 0.5%
TOTAL 292 100%

Table no. 9: Serum Bilirubin levels in Neonates with
Jaundice (n=292)

Female =
81 (27-5%) Minimum | Maximum Mean Standard
serum serum serum deviation
bilirubin bilirubin bilirubin
level level level
6.80 mg/dl | 43.10 mg/ | 18.27 mg/ | + 7.04421
B Male []Female di di
Figure No 1: Sex-Wise Distribution of Patients
(n=292)
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In 292 neonates with jaundice, minimum serum
bilirubin level was 6.80, maximum was 43.10 with mean
serum bilirubin of 18.2750 + standard deviation of
7.04421 (Table No. 9).

DISCUSSION

Neonatal jaundice is the most common medical
problem affecting babies in the first week of life." Jaun-
dice in the newborn is a problem because elevation of
serum bilirubin is potentially toxic to infant’s developing
central nervous system.' An elevation of serum bilirubin
concentration is often detected during the first several
days of life. Sixty five percent of newborn are clinically
jaundiced.

G6PD deficiency is the second most common
cause of hyperbilirubinemia and hemolytic anemia in
our country.'

The children who are G6PD deficient may present
in the later life with chronic hemolytic anemia or acute
hemolytic crisis if they are exposed to certain oxidant
drugs or chemicals.' To prevent all these complications
G6PD status of the person must be known.'®

In this study of 292 neonates with jaundice, the
frequency of G6PD deficiency was 14%. It correlates
with the studies done by Khan A et al'” who reported
a frequency of 13% and Rehman G et al'® reported its
frequency as 14%.

In 292 neonates with jaundice, the age at pre-
sentation of jaundice and admission to the hospital
ranged from 1 to 12 days, while the commonest age
of onset of jaundice ranged from 24 to 96 hours (2-4
days) of life. Aimost similar results were obtained by
other worker like Hamid MH et al.’® and Uko EK et al®,
Ding G et al.?! Kaplan M et al?® mentioned in his study
that the commonest age of appearance of jaundice due
to G6PD deficiency is in early neonatal life.

Males were affected more than females in our
study. Overall 72.5% were male while 27.5% were fe-
males with male to female ratio of 2.6: 1. Muzaffer MA et
al*® states the same figure in his study. This ratio slightly
lower than the figure mentioned by Rehman G et al® in
his study, which states it 9.5:1. This observation further
supports the X-linked recessive mode of inheritance of
this enzymopathy. The occurrence in female is possible
due to being homozygous for G6PD deficiency.?

In our study mean serum bilirubin level was 19.14
gm/d|, while Mahajan G et al* has reported mean serum
bilirubin level of 16.6 mg/dl in his study.

Every neonate presenting with jaundice in first
week of life should be screened for G6PD deficiency
by medical community.

REFERENCES
1. Clinical aspects of G6PD deficiency. [Online] 2005

10.

11.

12.

13.

14.

15.

16.

[cited on 2007 August 03]. Available from: URL:
http://www.rialto.com/ gépd/index.htm.

Ogunfowora OB, Daniel OJ. Neonatal jaundice and
its management: knowledge, attitude and practice
of community health workers in Nigeria. BMC Public
Health 2006;6:19.

Pourarian SH, Khalili HA. Effect of vitamin E on
neonatal jaundice (G6PD vs. normal) [Online]. 2005
[cited on 2007 August 02]. Available from URL: http://
www.sums.ac.ir/~ijms/0034/ pourarian0034.html.

Khan TA, Ahmed S, Anwar M, Ayub M. The frequency
of glucose-6-phosphate dehydrogenase deficien-
cy in Punjabis and Pathans. J Postgrad Med Inst
2004;18:592-7.

Gandapur ASK, Qureshi F, Mustafa G, Baksh
S, Ramzan M, Khan M. Frequency of glucose 6
phosphate dehydrogenase deficiency and related
hemolytic anemia in Riyadh, Saudi Arabia. J Ayub
Med Coll 2002;14:24-6.

Mehta A, Mason PJ, Vulliamy TJ. Glucose-6-Phos-
phate dehydrogenase deficiency. Baillireres Best
Pract Res Clin Haematol 2000;13:121-38.

Haneef SM, Magbool S, Arif MA. Jaundice in new-
born. In: Haneef SM, Magbool S, Arif MA, editors.
Textbook of pediatrics. Lahore: Pakistan Pediatric
Association, 2000;207-20.

Joseph R. Mass newborn screening in Singapore.
Position and Projection. Ann Acad Med Singapore
2003;32:318-27.

Laosombat V, Sattayasevana B, JanejindamaiW, Vip-
rakasti V, Shirakewa V, Nishiyama K, et al. Molecular
heterogeneity of glucose-6-phosphate dehydroge-
nase (G6PD) variants in the south of Thailand and
identification of a novel variant (G6PD Songkla-
nagarind). Blood Cells Mol Dis 2005;34:191-6.

Gordon AL, English M, Tumaini Dzombo J, Karisa
M, Newton CR. Neurological and developmental
outcome of neonatal jaundice and sepsis in rural
Kenya. Trop Med Int Health 2005;10:1114-20.

Kaplan M. Genetic interaction in the pathogenesis of
neonatal hyperbilirubinemia: Gilbert’s syndrome and
G6PD deficiency. J Perinatol 2001;21 (Suppl 1):S30-9.

Thomas JT, Muller P, Wilkinson C. Antenatal pheno-
barbital for reducing neonatal jaundice after red cell.
Cochrane Database Syst Rev 2007;2:CD005541.

Haneef SM, Magbool S, Arif MA. Blood. In: Haneef
SM, Magbool S, Arif MA, editors. Textbook of pediat-
rics. 3rd ed. Lahore: Pakistan Pediatric Association,
2004;545-88.

Mclintosh N, Stenson B. The newborn. In: In: McIn-
tosh N, Helms PJ, Symth RL, editors. Forfar & Arneil’s
textbook of pediatrics. 6th ed. Edinburgh: Churchill
Livingstone; 2003;177-391.

Ali M. A clinical study of neonatal jaundice at Nishtar
Hospital, Multan. Pakistan J Pathol 1999;23:87-90.

Lane PA, Nuss R, Ambrouso DR. Hematologic

146

KJMS January-April, 2019, Vol. 12, No.1



17.

18.

19.

20.

disorders. In: Hay WW Jr, Hayward AR, Levin MJ,
Sondheimer JM, editors. Current pediatric diagnosis
and treatment. 16th ed. New York: McGraw-Hill,
2003;836-90.

Saha N, Ramazan M, Tay JS, Low PS, Basair JB,
Khan FM. Molecular characterization of red cell
Glucose-6-phosphate dehydrogenase deficiency
in North-West Pakistan. Hum Hered 1994;44:85-9.

Rehman G, Shah SU, Khan K, Ziaullah, Talat A.
Erythrocyte glucose-6-phosphate dehydrogenase
deficiency: a cause of neonatal jaundice. J Postgrad
Med Inst 2004;18:70-5.

Ho EY, Lee SY, Chow CB, Chung JW. Bilicheck
transcutaneous bilirubinometer: a screening tool for
neonatal jaundice in the Chinese population. Hong
Kong Med J 2006;12:99-102.

Thaithumyanon P, Visutiratmanee C. Double Photo-
therapy in jaundiced term infants with hemolysis. J
Med Assoc Thai 2002;85:1176-81.

21.

22.

23.

24.

25.

Weng YH, Chou YH, Lien RI. Hyperbilirubinemia in
healthy neonates with glucose-6-phosphate dehy-
drogenase deficiency. Early Hum Dev 2003;71:129-
36.

Ding G, Zhang S, Yao D, Na Q, Wang H, Li L, et al.
An epidemiological survey on neonatal jaundice in
China. Chin Med J (Engl) 2001;114:344-7.

Turbendian HK, Perham JM. Glucose-6-phosphate
dehydrogenase deficiency in triplet of African-Amer-
ican descent. J Perinatol 2006;26:201-3.

Beutler E. The hemolytic effect of Primaquine and
related compounds: a review. Blood 1959;14:108.

Kaplan M, Algur N, Hammerman C. Onset of
jaundice in G6PD deficient neonates. Pediatrics
2001;108:956-9.

ONLINE SUBMISSION OF MANUSCRIPT
It is mandatory to submit the manuscripts at the following website of KIMS. It is
quick, convenient, cheap, requirement of HEC and Paperless.

Website: www.kjms.com.pk

The intending writers are expected to first register themselves on the website
and follow the instructions on the website. Author agreement can be easily
downloaded from our website. A duly signed author agreement must accompany

initial submission of the manuscript.

KJMS January-April, 2019, Vol. 12, No.1

147



