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Abstract 
The overall incidence of glucose-6-phosphate dehydrogenase 
(G6PD) deficiency in Iranian population is estimated around 
10%−14.9%. G6PD deficiency is an X-linked disorder and 80% 
of donors are usually male. At present, donors’ blood is not rou-
tinely screened for G6PD deficiency in Iran blood bank where 
for detecting such enzyme deficiency, reliance is placed on pre-
donation data. Thus, the G6PD deficient blood may be trans-
fused to G6PD deficient premature neonates, resulting in pro-
longed or severe hyperbilirubinemia. Fluorescent spot method 
was used to determine G6PD deficiency in 450 blood samples 
collected from male donors stored less than 7 days. This was 
followed by the pre-donation questionnaires for the history of 
previous diseases or jaundice. Of which 27 (6%) samples were 
G6PD deficient. None of the donors tested for G6PD deficiency 
recalled, and stated in their pre-donation questionnaires, any 
history of previous diseases or jaundice. 
 Six percent G6PD deficiencies among the male donors in 
Shiraz blood bank was a noteworthy prevalence, which was 
independent of the pre-donation questionnaires. Therefore, 
regardless of the questioners' data, it was recommended to 
screen the blood bags for this enzyme prior to use for simple 
or exchange transfusion in premature infants. 
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Introduction 

lucose-6-phosphate dehydrogenase (G6PD) deficiency 
is the most common known human enzyme disease, 
affecting 10% of the world population which accounts for 

200 to 400 million affected people worldwide.1 Deficiency of 
G6PD enzyme in the red blood cells, under certain circum-
stances, may lead to an abnormal rupture of the cell wall with 
resultant hemolytic anemia.1 The likelihood of developing hemo-
lysis and its severity is determined by the magnitude of the en-
zyme deficiency which is consistent with the biochemical char-
acteristics of each G6PD variant.2 In this context, World Health 
Organization (WHO) has classified the different G6PD variants.2 
The abnormal gene responsible for this inherited deficiency is 
located on the X-chromosome. Therefore, the illnesses associ-
ated with G6PD deficiency occur more frequently in males than 
females.3 With the most prevalent G6PD variants (G6PD A1 

and G6PD Mediterranean), hemolysis is induced by sudden 
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destruction of the older and more deficient 
erythrocytes. This occurs after exposure to 
some drugs of high redox potentials, 
mothballs, henna, fava beans, or following cer-
tain infections and metabolic abnormalities. In 
G6PD deficient neonates, decreased bilirubin 
elimination may play an important role in de-
velopment of jaundice.4 
 The most common variants that cause ac-
quired hemolytic anemia pose little health haz-
ards.5 Therefore, the donors’ blood are not rou-
tinely screened for  G6PD deficiency in  Shiraz 
blood bank and  the detection of  such enzyme 
deficiency is relied on the pre-donation data. Con-
sidering the potential hazards of severe hemolysis 
in neonates and maleness of 80% of the donors 
being males, the present study was conducted to 
determine the prevalence of G6PD deficiency in 
male donors referring to Shiraz blood bank and to 
evaluate the alleged pre-donation data for detect-
ing G6PD deficient donors. 
 
Materials and Methods 
 
This cross-sectional study was performed on 
450 blood samples taken from male donors dur-
ing April 2003 to April 2004. The samples had 
been stored for less than 7 days in Shiraz blood 
bank prior to testing for G6PD enzyme defi-
ciency. G6PD enzyme deficiency test was done 
by florescent spot method. This semi-
quantitative assay was most reliable and highly 
sensitive which classified a sample simply as 
"normal", or "deficient" when it showed less 
than 30% of the normal activity. Activities above 
30% were unlikely to be accompanied by clini-
cal manifestations. A false negative result of this 
test was G6PD deficient females and post-
acute hemolytic reaction with many circulating 
young red blood cells.6,7 Therefore, the reliability 
of the results obtained was due to the recruit-
ment of male donors in present investigation. 
 All the pre-donation questionnaires of the 
positive or negative samples were examined to 
evaluate the history of hepatitis, pallor or jaun-
dice, tea-colored urine and hemolysis due to feb-
rile illness or dugs. However, there were not any 
direct questions about clinical signs or symptoms 
of G6PD deficiency, like hemolytic reaction after 
receiving drugs, history of favism, etc in current 
pre-donation blood bank questionnaires. 
 
Results 
 
As inferred from the pre-donation question-
naires, no history of previous diseases, such 
as hepatitis and febrile illnesses, were found in 
450 donors that might increase the chance of 
hemolysis in G6PD deficient patients. We also 
did not find any history of drug-induced tea-

colored urine, pallor and jaundice or hemoly-
sis. G6PD deficiency was found in 27 (6%) 
samples of 450 blood bags. According to pre-
donation questionnaires, none of the G6PD 
deficient donors or their families had any his-
tory of previous hemolytic reaction or jaundice 
due to febrile illnesses or drugs. 
 
Discussion 
 
The first study on Iranian medical staff in 1959 
showed an incidence of 9.5% G6PD defi-
ciency.8 Another study on cord blood reported 
an incidence of 12% G6PD deficiency in males 
and 0.9% in females in Fars province, South-
ern Iran.9 According to the report of WHO, the 
overall incidence of G6PD deficiency among 
the Iranian population was 10%−14.9%.10 
Screening of the donors’ blood is not routinely 
performed, because there are no deleterious 
consequences in recipients of G6PD deficient 
blood.11 Under normal circumstances, G6PD 
deficiency is harmless for most children. How-
ever, it can in particular raise a serious prob-
lem in neonates, when they develop an infec-
tious illness or being exposed to certain mate-
rials or drugs which increase the amount of 
oxidative stress on the red blood cell wall.3  
 Transfusion of G6PD deficient red cells to 
the premature infants has been associated 
with hemolysis and severe hyper-bilirubinemia 
requiring exchange transfusion.12 Massive in-
travascular hemolysis had also occurred after 
exchange transfusion with G6PD deficient 
blood.13,14 The age of red cells was important, 
because glutathione-dependent antioxidant sys-
tems in erythrocytes and antioxidant defense 
system in plasma was depleted during blood 
storage.15 Previous studies have revealed that 
12-day period is a safe storage limit.15 
 The prevalence of G6PD deficiency should 
be considered reliable and noteworthy, regard-
less of the pre-donation data. Therefore, it is rec-
ommended to screen the blood bags allocated 
for exchange transfusion of premature infants. 
 
Acknowledgement 
 
This work was financially supported by Vice 
Chancellor for Research of Shiraz University of 
Medical Sciences, (grant No. 2189). We would 
also appreciate the personnel and Dr. Ardeshir 
Torab, the chairperson of Shiraz blood bank in 
providing blood samples. 
 
 
References 
 
1 Glader BE, Lukens JN. Hereditary hemo-

lytic anemias associated with abnormali-



H. Amozegar. M. MIrshakeri, N. Paishva 
 

Iran J Med Sci June 2005; Vol 30 No 2 96 

ties of erythrocyte glycolysis and nucleo-
tide metabolism. In: Lee GR, Foerster J, 
Lukens J, Paraskevas F, Greer JP, Rod-
gers GM, eds. Wintrobe's Clinical Hema-
tology. 10th ed. Baltimore, Md: Williams & 
Wilkins; 1999. p. 1160-75. 

2 WHO Scientific Group. Standardization of 
procedures for the study of glucose-6-
phosphate dehydrogenase. World Health 
Organ Tech Rep Ser 1967; 366: 1-53. 

3 Beutler E: The molecular biology of en-
zymes of erythrocyte metabolism. In: The 
Molecular Basis of Blood Disease, Stama-
toyannopoulos G, Nienhus, AW, Majerus, 
PW, et al (Eds), WB Saunders, Philadel-
phia, 1993. 

4 Hsia YE, Miyakawa F, Baltazar J, et al. 
Frequency of glucose-6-phosphate dehy-
drogenase (G6PD) mutations in Chinese, 
Filipinos, and Laotians from Hawaii. Hum 
Genet 1993; 92: 470-6. 

5 Beutler E. Red blood cell enzyme disorders. 
In: Bern M, Frigoletto F, eds: Hematologic 
disorders in maternal-fetal medicine. New 
York: Wiley-Liss; Inc; 1990. p.199. 

6 Beutler E, Mitchell M. Special modifica-
tions of the fluorescent screening method 
for glucose-6-phosphate dehydrogenase 
deficiency. Blood 1968; 32: 816-8. 

7 Iwai K, Matsuoka H, Kawamoto F, et al. A 
rapid single -step screening method for 

Glucose-6-phosphate dehydrogenase de-
ficiency in field applications. Jpn J Trop 
Med Hyg 2003; 31: 93-7. 

8 Walker DG, Bowman JE. Glutathione sta-
bility of erythrocytes in Iranians. Nature 
1959; 24: 184: 1325. 

9 Shahriary M, Pishva N, Mohammadi T. 
Incidence of G6PD deficiency in Fars prov-
ince. Iran J Med Sci 1997, 22: 151. 

10 WHO working group. World map of G6PD 
deficiency. Bull WHO 1989; 67: 601-11. 

11 McCurdy PR, Morse EE. Glucose-6-pho-
sphate dehydrogenase deficiency and blood 
transfusion. Vox Sang 1975; 28: 230-7. 

12 Mimouni F, Shohat S, Reisner SH. G6PD-
deficient donor blood as a cause of hemo-
lysis in two preterm infants. Isr J Med Sci 
1986; 22: 120-2. 

13 Kumar P, Sarkar S, Narang A. Acute in-
travascular haemolysis following exchange 
transfusion with G-6-PD deficient blood. 
Eur J Pediatt 1994; 153: 98-9. 

14 Pishva N, Amoozegar H. Hyperbilirubine-
mia following exchange transfusion with G-
6-PD deficient blood. Iran J Med Sci 2001; 
26: 143-5. 

15 Jozwik M, Jozwik M, Jozwik M, et al. Anti-
oxidant defense of red blood cells and 
plasma in stored human blood. Clin Chim 
Actat 1997; 267: 129-42. 

 
 

  


