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ABSTRACT

Article history Background and Aims: Glucose-6-phosphate dehydrogenase (G6PD)
Received: 9 May 2021 deficiency is a global problem and the most common cause of jaundice in
Accepted: 28 Feb 2022 neonates. Hence, this study was conducted to investigate the prevalence of

Available online: 30 Jun 2022 G6pD deficiency in Jiroft city in southern Kerman.

Keywords Materials and Methods: This descriptive cross-sectional study was carried
Deficiency out from 2016 to 2019. Blood samples were taken from all patients referred
G6PD to Imam Hospital in Jiroft city in southern Iran. The G6PD enzyme activity
Jiroft was evaluated by a fluorescent spot test.

Prevalence

Results and Conclusions: In the present study, a total of 7791 newborns
were included. Abnormal activity of G6PD was seen in 779 (10%) subjects.
Out of 779 patients, 728 (9.4%) were found to be G6PD deficient, and 49
(0.6%) exhibited partial deficiency. A relatively high percentage of G6PD
deficiency was seen in newborns of Jirof city. We strongly recommend
screening for GBPD enzyme activity in all newborns in this city.
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Introduction

Glucose-6-phosphate dehydrogenase (G6PD)
is a key enzyme in the pentose monophosphate
pathway that protects the body's cells,
especially red blood cells, from oxidative
damage by producing nicotinamide adenine
dinucleotide hydrogen phosphate (NADPH)
[1]. The gene encoding this enzyme is located
on the X chromosome and consists of 13 exons
and 12 introns and encodes 515 amino acids.
G6PD deficiency is one of the most common
hemolytic disorders, especially in men,
affecting approximately 400 million people
worldwide [2]. This enzyme deficiency was
first discovered in 1956 due to hemolytic
anemia following the use of antimalarial drugs
in some patients [3]. The prevalence of
deficiency of this enzyme plays an important
role in the selection of antimalarial drugs.
Primaquine is one of the most important
antimalarial drugs widely used in malaria-
endemic areas to treat and prevent malaria [4].
However, primaquine can cause mild to severe
hemolytic anemia in people with G6PD
deficiency via oxidative stress [1]. Numerous
studies have investigated the prevalence of
G6PD deficiency in Iran and other parts of the
world [1-3]. South of Kerman is one of the
endemic areas of malaria, especially
Plasmodium vivax in Iran. Jiroft is one of the
most important cities in the south of Kerman,
which has a vital role in preventing,
identifying, and treating malaria patients in
this area. However, no comprehensive study
has been conducted on the prevalence of
G6PD deficiency in this city. Lack of

knowledge about the prevalence of this
enzyme deficiency and uncertainty about the
existence of correct methods for G6PD
deficiency screening can increase the risk of
hemolytic anemia and its complications in
patients with malaria. So, this study
investigated the prevalence of G6PD
deficiency in Jiroft city.

Materials and Methods

This cross-sectional study was approved by
the Medical Ethics Committee of Jiroft
University of Medical Sciences (Ethics Code:
IR.JMU.REC.1400.027). In the present study,
neonates with jaundice suspected of G6PD
deficiency were studied from 2016 to 2019.
Blood samples were taken from 7791
newborns referred to Imam Hospital in Jiroft
city in southern Iran, and G6PD enzyme
activity was measured qualitatively using
Kimia Pajohan Company Kit (Kimia
Pajouhan, Iran, Lot: 98605) by spot
fluorescence method [3].

Statistical analysis

The collected data were statistically analyzed
by SPSS version 24 software using descriptive
statistics, binomial test, and chi-square test. In
the present study, a p-value of less than 0.05

was considered statistically significant.
Results and discussion

In the present study, a total of 7791 newborns
(4225 males and 3566 females) were included.
G6PD deficiency was seen in 9.4% of
newborns (Table 1). In the study by Castro et
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al. [5], G6PD deficiency was seen in 1.4% of
newborns. Besides, in the study by Alabdulaali
et al. [6], G6PD deficiency was observed in
0.78% of participants. In Nejadaria et al. study,
G6PD deficiency was seen in 9.09% of
participants. The result of the present study
was consistent with the result of Nejadaria et
al.'s [2] study, but it was inconsistent with the
findings of Castro et al. [5] and Alabdulaali et
al.'s [6] studies. The differences in the results
of various studies might be attributed to
several reasons, including geographical
location, genetics of individuals, differences in
methods of measuring enzyme activity, and
technician's skill in measuring enzyme
activity. In the current study, G6PD deficiency
was significantly higher in males than females
(p < 0.001). This result is inconsistent with
Norbahksh et al.'s [7] study but is consistent
with Nejadaria et al. [2]. The gene encoding
the G6PD enzyme is X-dependent gene.
Therefore, G6PD deficiency is more common
in males than females. A high incidence of
G6PD deficiency in females may be due to
accidental inactivation of one of the two X

chromosomes that, in heterozygous women,

can cause symptoms similar to those of males
to produce homozygotes [2].

In the present study, 49 (0.6%) partially G6PD-
deficient cases were detected among all subjects.
Partially G6PD-deficient cases have not been
identified in some studies due to using qualitative
methods [8, 9]. Individuals with partial G6PD
deficiency are usually asymptomatic, and failure
to identify them can lead to acute hemolytic
anemia and serious injury when exposed to
oxidative stress, such as infections and some
drugs and foods [9]. Some biochemical changes
and depletion in the antioxidant defense system
can occur during the storage of G6PD-deficient
blood [6]. Furthermore, transfusion with G6PD
deficient units can lead to hemolytic
complications, especially in neonates and infants
[6]. Therefore, almost ten percent of the
individuals studied could not properly donate
blood in the future. It is hypothesized that the
overproduction of reactive oxygen species and
excess oxidative damage is responsible for the
secretion of the cytokine storm, impaired
immunity, and pulmonary dysfunction in
response to the Coronavirus disease (COVID-

19) infection.

Table 1. Distribution of G6PD activity values in newborns according to gender and year in Jiroft, southern Iran

Sufficiency N (%0)
Year
Male Female Male
2016 531 (39.6) 674 (50.3) 96 (7.2)
2017 1071 (46) 1010 (43.4) 200 (8.6)
2018 1043 (47.8) 935 (42.9) 132 (6.1)

2019 944 (486) 806 (41.5) 167 (8.6)

Deficient N (%)

Partially deficiency N (%)
Total N (%)

Female Male Female

38(28) 2(01) 0 (0) 1341 (100)
38(1.6) 5(0.2) 2(0.2) 2326 (100)
35(1.6) 29(1.3) 6(0.3) 2180 (100)
22(11) 5(0.3) 0 (0) 1944 (100)
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According to this hypothesis, patients with GGPD
deficiency are more sensitive to COVID-19
infection due to impaired neutralization of
oxidative stresses [10]. So, in the case of disease,
it seems that the complications of COVID-19
infection can be more severe in 10% of the
subjects. G6PD deficiency is significantly
associated with an increased risk of
cardiovascular disease up to 70%, even though
the exact underlying mechanism is unknown. The
loss of critical protective pathways against
oxidative stress may play a significant role [11].
According to this theory, the risk of
cardiovascular disease in 779 of our study cases is

higher than in others.
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