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ABSTRACT

Objective: To determine the frequency of G6PD deficiency in asymptomatic Pakistan population.
Study Design: Cross sectional study.

Place and Duration of study: This was carried out at Pakistan Air Force (PAF) Hospital at PAF Base
Masroor Karachi between June 2004 - September 2007

Patients and Methods: Healthy young males and females between the ages of 13 to 28 years were
tested for G6PD deficiency. None of the individuals had the findings of chronic hemolytic anemia.
Their test was carried out on Trinity Biotech visual, qualitative, colorimetric procedure for
determining G6PD deficiency using dichlorophenol indophenols as an indicator.

Results: During the study period 888 individuals, 804 males and 84 females were tested for G6PD
deficiency. Forty (4.5%) individual had G6PD deficiency. All were otherwise healthy with normal
general physical examination, complete blood count, blood glucose level, liver function tests, renal
function tests, lipid profile, urine analysis, electrocardiogram and X- Ray chest .Out of 804 males
40(5.0%) had G6PD deficiency. None of the 84 females had the enzyme deficiency.

Conclusion: GoPD deficiency is observed to be 4.5%.Our findings are in conformity with W.H.O
data for geographic distribution of G6PD deficiency in Pakistan .It should be considered in the
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differential diagnosis of hemolytic anemia, especially following drug administration.
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INTRODUCTION

G6PD is the most common congenital
enzymopathy with a world wide distribution.
World Health Organization has mapped the
frequency of G6PD deficiency throughout the
world with the highest rates of up to 26% of the
general population in Middle East and Central
Africa and the lowest <0.5 % in Northern
Hemisphere including North Europe, UK,
Scandinavian countries, Russia. and northern
China. The frequency quoted in Pakistan is
between 3-6.9% along with Southern China and
Southern Russia i.e the areas adjoining Pakistan
(Figure) [1]. The deficiency of the enzyme
leaves the Red blood Cells more susceptible
than normal to oxidative damages due to
infections, fava beans and a number of drugs.
The individual is asymptomatic even with the
G6PD level of 20 % of the normal, but is
extremely vulnerable of episodes of hemolytic
anemia when exposed to severe infections but
most importantly to commonly prescribed
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medicines like antimalarials, sulphonamides,
analgesics, antihelmenths and antibacterial. In
Pakistan, where all types of medicines can be
purchased over the counter without any
prescription, these drugs can lead to serious
health impairment in the G6PD deficient
individuals.

Objective

To determine the frequency of G6PD
deficiency = in  asymptomatic =~ Pakistan
population.

PATIENTS AND METHODS

This cross sectional study was carried out
at the clinical lab of PAF Hospital Masroor
between June 2004 to Sep 2007 The individual,
males and females, tested were asymptomatic
between the ages of 13 years and 28 years from
all over Pakistan. All the individuals were
healthy candidates who reported for the
enrolment in the Air Force, had normal general
physical examination, none of them had the
findings suggestive of chronic hemolytic
anemia. Their test was carried out on Trinity
Biotech  visual, qualitative, colorimetric
procedure for determining G6PD deficiency
using dichlorophenol indophenols as an
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indicator. All the subjects had normal blood
complete picture, liver function test, renal
function test, urine analysis, ECG, X -Ray chest
and lipid profile and general physical
examination.

RESULTS

During the study period 888 individuals,
804 (90.5%) males and 84 (9.5%) females were
tested for G6PD deficiency. All had normal
blood counts, blood glucose level, liver function
tests, renal function tests, lipid profile, urine
analysis, electrocardiogram and X- Ray chest.
Out of 888 individuals 40 (4.5%) had G6PD
deficiency. Out of 804 males 40 (5.0%) had
G6PD deficiency. None of the 84 females had
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has been cloned and sequenced. It is known by
cloning the gene that G6PD deficiency results
from a variety of mutant alleles of it’s structural
genes. About 140 mutations have been
described, most are single base changes leading
to amino acid substitution [3]. Only two
designated variants, G6PD A- and G6PD
Mediterranean cause most significant hemolytic
anemia [4, 5]. The high frequency of these
variants in each population is believed to stem
from the protective effects against Plasmodium
Falciparum malaria [6].

G6PD variants associated with hemolysis
destabilize the enzyme. Elucidation of the
crystal structure of G6PD has revealed that
disease associated mutations result in
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DISCUSSION

G6PD deficiency is said to be the most
common enzyme deficiency in the world
affecting almost 400 million people globally.
African, Middle Eastern and South Asian
population are affected the most. Patients are
males due to X linked pattern of inheritance,
but female carriers can be clinically affected due
to lionization where random inactivation of X
chromosome in certain cells creates a
population of G6PD deficient cells coexisting
with the normal populationl. G6PD is a dimeric
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59 Figure: Geographic distribution of G6PD deficiency (reproduced from World Health Organization)

to the telomeric region of X chromosome very
near the factor VIII (band Xq 28) [2]. The gene

Yy (reproduced with permissiorn of the World Health Organization,

misroiding  or  uie proteu making 1t mUE
susceptible to proteolytic degradation [7].
Because mature Red Blood Cells do not
synthesize new proteins,G6PD A- or G6PD
Mediterranean enzyme activity fall quickly, as
red cells age, to the level inadequate to protect
against oxidative stress. G6PD deficient red
cells are more susceptible than normal cells to
oxidative damage; the reason for this is that
NADPH, produced by G6PD is required for the
regeneration of Glutathione (GSH) which in
turn detoxifies Hydrogen peroxide via GSH
peroxidel. Oxidative damage can be caused by
hypox1a, bacterial mfectlon and a number of
A e —*-~dic
7sis
which seem to involve the following sequence.
When G6PD deficient cells are exposed to a

~— MO



Frequency of Glucose-6-Phosphate Dehydrogenase Deficiency

high level of oxidatants, there is oxidation of
reactive sulfhydral group as globin chains,
which become denatured and form a
membrane bound precipitate known as Heinz
bodies [4]. These are seen within the Red Cells
and are stained with Crystal Violet as dark
inclusions. Heinz bodies can damage the
membrane sufficiently to cause intravascular
hemolysis.Less severe membrane damage result
in decreased Red Cell deformability. As
inclusion bearing cells pass through the splenic
cords, macrophages pluck out Heinz bodies.
Due to membrane damage, some of these
partially devoured cells retain abnormal shape
appearing to have a bite of cytoplasm removed,
(bite) cells [4].Other less severely damaged cells
revert to spherocytes and are highly prone to
trapping in splenic cords and rapid removal by
erythrophagocytosis. ~ Our  study  shows
relatively high frequency (4.5%) of G6PD
deficiency as against (1.8%) in a local study [8].
The reasons may be due to the difference in
sensitivity of the method used for detection of
G6PD deficiency  or variation of the ethnic
population tested.

The severity of hemolysis varies from mild
anemia and jaundice requiring only a few days
bed rest to severe life threatening anemia
requiring urgent blood transfusion. The acute
attack can lead to massive hemoglobinuria and
renal failure. G6PD is an important cause of
neonatal jauindice. Rare individuals have G6PD
mutation producing an enzyme variant which
is so severely abnormal quantitavily, or so
severely deficient quantitavely that they suffer
a life long anemia.

It has been reported in recent litrature that
clostridium defficile infection can precipitate
severe hemolysis in G6PD deficient preterm
infants [9], severe complications of lower
respiratory tract infection can be seen in
patients with G6PD deficiency and that G6PD
deficiency also enhances human corona virus
229E infection [10]. Morphologically the anemia
is normocytic and normochromic with
Reticulocytosis. Diagnosis requires G6PD assay.
Most patients are well adjusted to their anemia
and usually require no treatment except Folic
acid supplements. The bone marrow shows

19

Pak Armed Forces Med ] 2010; 60(1): 17-20

erythroid hyperplasia without evidence of
ineffective erythropoesis so there is no
indication for a chronic blood transfusion.

The diagnosis is generally suspected when
a patient from certain ethnic group develop
anemia, jaundice and symptoms of hemolysis.
The confirmation is done by G6PD Screening
and DNA test. For treatment, the most
important measure is prevention, diagnosis of
the deficiency  while asymptomatic and
avoidance of drugs and food that can trigger
hemolysis.As a preventive measure US Army
has mandated that all troops should be
screened for G6PD deficiency before being
deployed in the malarious regions [11].

In acute phase of hemolysis blood
transfusion might be necessary or even dialysis
in acute renal failure. Blood transfusion is an
important symptomatic measure as the
transfused red cells are generally not G6PD
deficient. ~Some  patients benefit from
splenectomy. Folic acid should be used in any
disorder featuring a high red cell turn over.
Although Vit E and Selenium have antioxidant
properties their use does not decrease the
severity of G6PD induced hemolysis

CONCLUSION

GO6PD deficiency is the most prevalent
enzymopathy throughout the world. World
Health Organization has mapped the frequency
of the disease throughout the world and in
Pakistani population the frequency, according
to WHO, is 3-6.9%. Our study shows the
frequency to be 4.5% which is in conformity
with the W.H.O data.
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