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Cote d’Ivoire,

Abstract — Glucose 6-Phosphate Dehydrogenase
Deficiency (G6PD) is an inherited enzymopathy
which is characterized by acute or chronic
hemolysis attacks triggered by oxidative stress
during infections, contact with chemical, during
medication or foods. In a context of nutritional
anemia and/or parasitic diseases involving
pregnancy or major sickle cell crises, the presence
of this enzymopathy poses additional challenges to
the blood transfusion. To determine the prevalence
of G6PD deficiency in Niamey, we undertook to
conduct a prospective study in 256 blood donors at
the National Blood Transfusion Center.

G6PD intra erythrocytic was determined by
spectrophotometry on the hemolysate of washed red
blood cells. Blood donors aged 18-65 years, having
satisfied prior medical consultation and which have
a greater or equal hemoglobin to 12 g/dl were
selected as part of this study.

The average age of donors was 32 years old. The
deficit is estimated at 15.7%, including 9.7% of the
total deficit to 6% partial deficit. Subjects deficient
male G6PD accounted for 87.5% against 12.5% for
the female sex. The average activity of G6PD was
2.9 + 0.4 IU/g Hb in deficient subjects against 11.7
+ 0.3 1U/g Hb for the non deficient. Means Hb of
normal subjects, partially and totally deficient
subjects were respectively 15.3 g/dl, 14.8 g/dl and
14.3 g/dl (P = 0.7). The family donation represented
61.5% and the donor parental consanguinity rate
was 21%.

As G6PD deficiency was higher in the donor
population, targeted screening blood bags could be
considered when they are intended for certain
categories of patients.
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I. INTRODUCTION

The deficit in glucose 6  phosphate
deshydrogenase (G6PD) in a patient hit by this
enzymopathy shows a state of morbid chronic
hemolytic anemia. The acute hemolysis can entail a
renal insufficiency by tubular necrosis and even a
deadly shock state. In the newborn the clinical table
can be the one of an fatal neonatal icterus due to the
functional immaturity of the liver [1]. According to
the WHO the frequency of the loss in value is
estimated between 15 to 26% in sub-Sahara Africa
[2]. In Niger anemia still remain an important reason
of consultation and hospitalization requiring
sometimes massive transfusions particularly in
children and pregnant women [3]. The lack of blood
product and the transfusing inefficiency if the donor
is deficient in G6PD complicate the fragile situation
of these patients. The objective of this survey is to
determine the primacy of the deficit in G6PD in
donors of blood at the national center of blood
transfusion of Niamey.

Il. MATERIAL AND METHODS
A. Material

1) Type and period of survey: It is a transversal
prospective survey of a 5 months length, carried out
from December 2012 to April 2013 at the National
Center of Blood Transfusion (CNTS) of Niamey.

2) The survey Population: The survey
population is made of regular or occasional blood
donors, of the two sexes, aged 18 to 65 years that
come of their own to the CNTS for a donation of
blood.
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3) Sampling: The sample is constituted
progressively as donors come by themselves to the
CNTS after a preliminary medical consultation has
determined if the patient is capable to give blood.
For this survey donors of which the rate of
hemoglobin is superior or equal to 12g/dl have been
selected.

4) Variables of the survey: The variables studied
are the age, the sex, the origin, the matrimonial
situation, the type of donation, the consanguinity, the
rate of hemoglobin, the rate of reticulocytes and the
activity of the G6PD intra blood cell.

B. METHODS

5) Blood sample : The total blood (4ml) has been
levied by venipuncture at the fold of the elbow on
EDTA tube for the hematological parameter
determination, the reticulocytes rate count and the
dosage of the activity of the G6PD intra blood cell.

6) Complete blood count: The hematological
parameters have been measured with the help of an
automaton of numeration “Cell dyn 1800" type of
Abbott diagnoses.

7) G6PD Dosage: The red blood cell is washed 3

times in physiological water before being hemolyzed.

The activity of the intra erythrocytic G6PD is
determined by spectrophotometry at 340 nm with the
help of BIOREX Diagnostics Limited (UK) reagents
on the gotten hemolysate. Analyses have been done
according to instructions provided by the
manufacturer. Normal activity of G6PD was defined
as activity from 6.97 — 20.5 1U/g Hb, partial
deficiency ranged from 2.21 — 6.90 IU/g Hb and
total deficiency was defined as activity < 2.20 1U/g
Hb (37°C).

8) Reticulocytes count:  Reticulocytes are
counted manually at the microscope on thin smears
gotten after blood incubation with a 1% brilliant
cresyl blue during 30 minutes.

9) Data analysis: Data have been collected on a
card, and then analyzed by Epi- info version 3.5. The
Chi- 2 test has been used for the comparison of
proportions and the threshold of significativité has
been fixed to p <0.05.

10) Ethics: This survey got the approval of the
national ethics committee and does not present any
conflict of interest. Blood donors who participated in
this survey gave their agreement on informed
consent. No donor has been any neglect for refusing
to participate in this study.

IILRESULTS

This survey included 256 blood donors of whose
age vary from 18 to 60 years with an average of 32
years old. The age group from 28 to 32 years was the
more represented followed by those of 23 to 27
years and the one of 18 to 22 years with respectively
23.4%, 20.3% and 16.8%. The majority of donors
were male with 81% against 19% for the female.
Donors living in a conjugal home represented 59%
against 38% for bachelors. The parental gift
represented 61.5% against 38.5% for the voluntary
gift. The inbred donors represented 21%.

The average rate of hemoglobin was 14.7% =+
2g/dl for the all set of donors. In the same way the
average rate of reticulocytes was 84 000 /ul + 7000.
However we notice that 6.9% had a rate of
reticulocytes below 25000/pl. The table | shows the
sharing out of the hemoglobin rate. It shows that
39.5% of blood donors have a rate of hemoglobin
between 12 and 14 g/dl.

Table I: Sharing out of patients by Hb rate

Hemoglobin Number Percentage
rate (g/dl)
12>Hb<14 101 39.5
14>Hb<16 79 31
Hb > 16 76 29.5
Total 256 100

The deficit in G6PD has been observed in 40 out
of the 256 donors (15.7%) of which 9.7% and 6% of
donors had respectively a total and a partial deficit
(table ).

Table 1I: Sharing out of donors according to the activity of the
G6PD

G6PD activity Number Percentage
Total deficit 25 9.7
Partial deficit 15 6

Normal 216 84.3
Total 256 100
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The activity of the G6PD of the deficient donors
was an average of 2.9 + 0.4 Ul/g Hb opposed to 11.7
+ 0.3 Ul/g Hb for the non deficient donors. The
majority of deficient donors in G6PD was masculine
approximately 35 cases (87.5%) opposed to 5 cases
for the female (12.5%).

As indicated in table Ill, the average Hb rate of
non deficient donors in G6PD was 15.3g/dl +1.6g/dl,
the one of partially deficient donors in G6PD was
14.8g/dl + 1.1 g/dl, whereas the one of the
completely deficient donors was 14.3g/dl £ 1.1g/dl.
The difference observed between the 3 categories of
donors is not meaningful (p=0.7). The rate of
reticulocytes in donors having a total deficit was 76
600 /ul £ 4 600, the ones having a partial deficit was
89 600/ul + 6000 whereas in the normal donors it
was 98 600/ul + 7000. In the same way the
difference is not meaningful (P=0.44).

Table 111: Hematological parameters according to the activity of
the G6PD

Total Partiel Normal
deficiency deficiency
Number 25 15 216
Average rate 143 14.8 15.3
of Hb (g/dl)
Average rate
of 76600 89600 98600
reticulocytes
(/ul)
1V.DISCUSSION

The average age of blood donors of the sample
was 32 years old. Close to 60.5% of donors are of 18
to 32 years. The age group of 28 to 32 years
represents 23.4% of our number and corresponds to
the most active part of the Nigerien population.
Some similar results have been found by Mountaga
[4] in 2008 in Mali, with an average age of 33.14
years in their survey. The similarity of these results
could be explained by certain homogeneity of the
populations of these countries. The young adults
represents the most important group among donors.
It is explained by the fact that it is the most active
age group therefore the most capable to donate blood.
It is also in this age group that the feminine
population is more active to the procreation, which
explains that the majority of donors of our set (81%)
are of male. Our results are very close to those found
by Mountaga [4] that were 83.9% of male donors.
These results corroborate surveys done elsewhere
showing high proportions of male donors in relation

to those of female donors. Indeed according to a
survey performed by Bhatgwat et al [5] in Bahrain.
96% of blood donors of their sample were male.
These results are close of those of Fatemeh et al [6]
that found 97.7% of male donors with an average
age of 32.6 years. Besides the question of
procreation the blood donation by women is also
limited by the multiple constraints.

The family donation was the main source of blood
at the National Center of Blood Transfusion in
Niamey. Indeed 61.5% of people that came by
themselves for a blood donation were relatives of the
patient and 59% of donors lived in a conjugal home.
Some similar situations had been evoked by Diawara
[7] in Mali with 61% of family donors. The family
donation yet not advisable is probably due to
difficulties that the CNTS has to establish donors
loyalty. The limited resources of the CNTS don't
allow leading an active sensitization. Indeed an
active sensitization targeted in direction of the young
notably girls could make evolve the donation of
blood toward a faithful one.

In our survey the rate of prevalence of the deficit
in G6PD in donors of blood was 15.7%. Some
comparable results have been found in a similar
survey in donors of blood to the CNTS in Mali by
Diawara [7] with 16.2% of deficit in all forms. The
prevalence of this genetic enzymopathy varies
according to the populations or ethnic groups. In
children of 1 to 15 years in Nigeria, the deficit
prevalence of G6PD found by Olatundun et al [8]
was 15.3% while it remains lower (6,4%) according
to Okebe et al [9] in the same category of age of
Gambian school.

By analyzing the results of some studies on G6PD
in Niamey some discrepancy was found according
the category of the population. Indeed, while the
study on the cord blood of newborns was reported
11, 80% of cases deficit [10], that carried out among
major sickle cell disease [11] found a prevalence of
7.08%. Such a drop in sickle cell disease could be
explained by a selection made from the small
childhood infections in a health environment barely
satisfactory.

The average rates of hemoglobin in patient
partially and completely deficient have been
compared to those of normal patients using Khi test
and the difference is not significant. These results
are similar those gotten by Shanthala Devi et al [12]
that find 15.8 and 14.8 mg/dls respectively in the
non deficient and in the deficient subjects.

Although the variation of the hemoglobin rate
observed in the three groups of individuals is not
meaningful such prevalence among donors would
make the transfusion difficult in this region of
malaria and all kinds of infections. Besides
medicines used to fight these infections could be at
the origin of oxidative stress susceptible to aggravate
anemia. Numerous studies made case of hemolyse
with hyperbilirubinemia after a transfusion of
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deficient blood in G6PD particularly in new
premature born [13], [14]. Such hemolyse becomes
especially important when the transfused blood was
stored during a certain time in the refrigerator
between +4 and +6°C. Indeed one knows that the
refrigerated storage of deficient blood in G6PD
entails a deterioration of the constituent of the red
blood cells more quickly such as the decrease of the
activity of the ways of pentoses and gluthation
reductase with as consequence the acceleration of
its destruction [15]. While valuing the RBC survival,
Brewer et al. [16] showed that the G6PD deficient
red blood cells half-life is shorter than the one of
normal red blood cells, even in the absence of
administering an oxidizing medicine.

V. CONCLUSION

This survey revealed the size of the deficit in
G6PD in the blood donors’ population in Niamey. It
would be desirable to set a targeted screening at the
time that the blood is destined to the vulnerable
recipients as the new born and the major sickle cell
patients to prevent hemolytic crises susceptible that
complicate the precarious prognosis of these
children.
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