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Abstract 

Glucose-6-phosphate dehydrogenase (G6PD) is a 
polymorphic enzyme encoded by the X 
chromosome. It protects the cell against hydrogen 
peroxide-induced damage and ensures an 
oxidative balance profile within the cell. The 
disease is more frequent in males, and rare cases 
are described in girls. We report an observation of 
a 7-month-old Moroccan girl hospitalized for acute 
hemolysis after consuming fava beans. The 
diagnosis of a G6PD deficiency was retained after 
an assay of the enzymatic activity that returned 
collapsed. After initial conditioning, a transfusion 
of phenotyped retinal ganglion cells (RGCs) is 
performed. The rapid evolution is favorable, and 
the child is discharged after therapeutic education 
sessions for the parents on the products to be 
avoided. Through this observation, we insist on the 
importance of neonatal screening in regions with a 
high prevalence of hemolysis in order to avoid 
diagnostic delays and also to prioritize the 
evaluation to be requested in an acute hemolysis 
state, to propose an education articulated around 
a preventive approach in children with this disease. 

Introduction     

Glucose 6 phosphate dehydrogenase (G6PD) is a 
ubiquitous enzyme that is present in all cells. It 
catalyzes the first step of the pentose pathway, an 
alternative pathway to the Krebs cycle, to 
modulate the response to oxidative stress by 
forming Nicotinamide Adenine Dinucleotide 
Phosphate (NADPH). The gene coding for G6PD is 
located on the X chromosome; therefore, 
transmission is hereditary and sex-linked. The 
disease is more frequent in males, and rare cases 
are described in girls [1]. We report the 
observation of a girl hospitalized for severe acute 
hemolysis whose parents were free of the disease 
and whose diagnosis of a G6PD deficiency was 
made based on clinical and biological criteria. 

Patient and observation     

Patient information: it is a female infant, 7-
months-old, without any personnel history. 
Pregnancy and birth history were unremarkable, 
no parental consanguinity. The girl had a family 
history of hospitalizations of paternal cousins for 
generalized jaundice after ingestion of fava beans 
without authentic documents. 

Clinical findings: the girl is admitted for jaundice, 
dark urine occurred 12 hours after ingestion of 
fava beans, in whom the clinical examination at 
admission, finds an obnubilated infant, hypotonic, 
icteric on a pale background, hemodynamically 
unstable (recoloration time extended to 5 
seconds, tachycardia at 180 beats/min) and 
respiratory (polypneic at 65 cycles/min, saturation 
at 82% in ambient air) all evolving in a context of 
apyrexia quantified at 37.5°C, without hepato nor 
splenomegaly, the weight and height of the infant 
are at average. 

Time line and diagnostic assessment: at this 
stage, several diagnoses were evoked, and a 
hemolysis assessment was performed, which came 
back in favor of a profound normocytic 
normochromic anemia (hemoglobin level at 
2.3g/dl, mean corpuscular volume at 79 fl, mean 
corpuscular hemoglobin concentration at 32%) 
with a correct platelet count, a reticulocyte count 

of 98000/mm3, a collapsed haptoglobin <0.1 g/l, a 
predominantly free hyperbilirubinemia at 45mg/l, 
the complement of the etiological workup came 
back in favor of a negative Coombs test, a normal 
renal function. A standard hemoglobin 
electrophoresis profile and an enzyme assay are 
requested at this stage. 

Therapeutic intervention: after initial 
conditioning, a transfusion of phenotyped RGCs is 
performed over 3 hours in an amount calculated 
according to the weight and the hemoglobin level, 
in view of the depth of the anemia and the 
absence of irregular agglutins. 
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Follow-up and outcomes: the rapid evolution is 
favorable, and the child is discharged after 
therapeutic education sessions for the parents on 
the products to be avoided, in particular medicines 
and certain foods commonly used in our culture, 
and also on the fact of consulting in case of 
appearance of signs of hemolysis. The infant is 
monitored in a pediatric hematology consultation 
with a 6-month follow-up. After discharge, the 
G6PD assay came back collapsed at: 1.2 IU/l g Hb 
in favor of a G6PD deficiency in the infant, and the 
check-up was completed with an assay in the 
parents. 

Informed consent: parents of patient give 
informed consent. 

Discussion     

Glucose 6 phosphate dehydrogenase catalyzes the 
first step of the pentose pathway, which is an 
alternative pathway to the Krebs cycle. This 
enzyme converts 6-glucose phosphate to 6-
phosphogluconolactone, which is classically 
hydrolyzed to 6-phosphogluconate. During this 
reaction, a molecule of NADP+ is reduced to 
NADPH+ H+ [2,3]. Glucose 6 phosphate 
dehydrogenase deficiency hemolytic anemia is the 
most common erythrocyte enzymopathy in the 
world, with approximately 400 million affected 
individuals. A high deficiency prevalence is noted 
around the Mediterranean, sub-Saharan Africa, 
America and Southeast Asia [4,5]. 

According to the enzymatic activity (physio-
chemical and chromatographic) of G6PD and 
taking into account the different clinical features, 
the World Health Organization (WHO) has defined 
5 classes of variants of this enzyme, among which 
we note the "Mediterranean" type, variant A 
which represents 20% of the black African 
population, and also variant B which 
represents [6]. In most cases, the deficiency 
affects, in particular, the enzymatic stability 
involving amino acid substitutions, which 
consequently reduces the half-life of the protein 
by up to 8 days for the so-called most severe 

Mediterranean variant. It is, in fact, the reduced 
half-life that may be responsible for the clinical 
manifestations [1,6]. 

In the physiological state, during oxidative stress, 
hydrogen peroxide (H2O2) is produced in 

abundance and is toxic to the cell. This molecule is 
detoxified into 2 molecules of H2O by the reduced 

glutathione, while the glutathione oxidizes by 
losing its hydrogen to become oxidized 
glutathione again; this reaction takes place in 
parallel with the oxidation/reduction reaction of 
the NADPH/NADP couple using the cellular G6PD, 
which is only active at 2% in the normal state and 
only in the event of stress that this one is 
uninhibited by the drop in the NADPH in order to 
adapt to such aggression later [7]. 

During oxidative stress in G6PD-deficient patients, 
there is an accumulation of H2O2in the red blood 

cell due to the reduced half-life of G6PD and, 
consequently, an alteration of its membrane, 
which will induce precipitation of hemoglobin into 
Heinz bodies and a rupture of the red blood 
cell [1]. On the pathophysiological level, many 
agents are responsible for oxidative stress, in 
particular the ingestion of fava beans, as in the 
case of our patient, given the common 
consumption of fava beans in our context, 
followed by the intake of certain drugs such as 
synthetic antimalarials (chloroquine) as well as 
other infectious agents (Escherichia coli, beta-
hemolytic streptococcus, and rickettsiae) or 
certain foods. These factors have the common 
characteristic of having redox properties [6,7]. 
Molecularly, the gene coding for this enzyme is 
located on the long arm of the X chromosome, 
which implies that transmission is hereditary and 
X-linked. Theoretically, boys carrying a mutated 
gene always have a deficit with variable clinical 
expression, whereas females may have a normal 
homozygous status or a homozygous or 
heterozygous deficit status. This last figure case is 
particular because they are patients carrying a 
deficient gene and a normal gene. According to 
the concept of lyonization (inactivation of the X or 
Lyon theory), each cell expresses only one X 
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chromosome, which implies the presence of two 
cell populations in this category of patients: one 
expressing a normal G6PD gene and the other one 
a deficient G6PD gene with a ratio of 50/50 
inconstant, resulting in a phenotypic variability 
between (standard, intermediate or deficient) [8]. 

Girls carrying the deficiency are scarce, and only a 
few cases are described in the literature [9]; they 
come from a couple where the father is affected, 
and the mother transmits, which is probably the 
case of our patient. The clinical presentation of a 
G6PD deficiency is typically that of acute 
hemolysis with abdominal pain associated with 
jaundice and dark urine related to 
hemoglobinuria, and this triad occurs on average 3 
days after exposure to the oxidative agent; this 
presentation is variable depending on the age of 
the patient and also depending on the variant 
class. In the same context, the most severe forms 
are reported in patients with the Mediterranean 
variant leading to an intra- and extravascular 
hemolytic event often requiring transfusion with 
recourse to extra-renal purification in extreme 
cases [10]. In addition to the so-called typical form 
of acute hemolysis, other symptomatic forms have 
been described in the literature. The neonatal 
form, consisting of neonatal jaundice and early 
hyperbilirubinemia, has been described by some 
authors and may lead to a picture of kernicterus, 
which should lead to the diagnosis being evoked in 
the presence of such patterns and to the proposal 
of screening tests in high-risk populations [8]. 
Chronic hemolysis has also been reported either 
isolated or intermittently with acute attacks. 
These acute or intermittent hemolysis attacks can 
be triggered by the oxidizing agents mentioned 
above. Favism diagnosis necessarily implies a 
therapeutic education program for patients and 
their families with the provision of a list of drugs 
and foods adapted to our Moroccan context 
(Table 1) [11]. 

The positive diagnosis is made after orientation 
and then a certainty biological assessment. The 
standard diagnostic evaluation for any situation of 
acute hemolysis is a blood count, which typically 

shows severe normocytic anemia with high 
reticulocytosis. This reticulocytosis may be 
minimal in the case of hemolysis of infectious 
origin. Hyperbilirubinemia with predominantly 
free bilirubin is also noted in G6PD hemolytic 
anemias with collapsed haptoglobin [12]. Being 
common in hemolytic states the referral 
assessment must be followed by a confirmatory 
evaluation of which the G6PD assay is a part. This 
assay is especially requested in male subjects of 
Mediterranean, African or Asian origin. However, 
deficiencies have been described in almost all 
populations of the world due to the migration of 
human beings. This confirmatory test consists of a 
study of the activity of the enzyme in vitro by 
respecting the conditions of the 5ml sample in an 
ethylenediaminetetraacetic acid (EDTA) bottle at a 
distance from any transfusion and, if possible, at a 
distance from the regenerative period because the 
deficit is predominant in the older red blood cells. 
The result may be falsely normal due to an 
excessive presence of young red blood cells 
(reticulocytes). The spectrophotometric assay of 
enzymatic activity is the quantitative reference 
test. It determines the degree of deficiency as 
severe or moderate according to the percentage 
of enzymatic activity [13]. 

In parallel, so-called screening tests should be 
proposed for newborns in high-risk populations, 
particularly the "fluorescent spot test" integrated 
into the guthrie, which can distinguish deficient 
newborns with an activity <10% from other 
normal subjects. With its low cost and time to 
perform, it remains the test of choice in 
populations with a high prevalence of this 
deficiency type, particularly in Africa. Thanks to 
this screening, progress in early diagnosis have 
been made in countries with a high prevalence of 
enzymopathy [14-16]. Other tests may be 
necessary, particularly in heterozygous girls, as 
biochemical tests cannot distinguish between the 
3 subpopulations mentioned above. In this case, 
when there is a discrepancy between a suggestive 
clinical picture and a standard quantitative 
spectrometric G6PD assay, molecular biology by 
gene amplification (PCR) remains the method of 
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choice. It allows direct sequencing of the 
deoxyribonucleic acid (DNA) of G6PD-deficient 
subjects and the characterization of an increasing 
number of new mutants. However, this method 
remains expensive and is not routinely available. 
In the case of solid reticulocytosis, the biochemical 
assay may be falsely normal, hence the interest in 
repeating it at a distance from the hemolytic 
episode [17,18]. 

Therapeutically, the treatment is mainly 
preventive in children with G6PD deficiency, 
including the avoidance of oxidizing agents (drugs, 
food and also toxins), through an integrated 
therapeutic education of the patient and his 
entourage (parents, family doctor), through a 
personalized card to the patient and a list of drugs 
to be taken and not to be taken in order to avoid 
acute hemolysis attacks. In parallel with 
therapeutic education, neonatal screening in at-
risk populations (Black, Mediterranean, Asian) 
remains promising [16]. After the occurrence of 
hemolysis, the treatment remains symptomatic 
with frequent recourse to transfusion of red blood 
cells, especially in cases of favism. Still, transfusion 
is not the rule for all patients. This treatment can 
be supplemented by folic acid supplementation, 
which is hardly systematic, or by vitamin E, 
suggested by several authors as an anti-oxidant 
that can protect against chronic hemolysis in some 
forms of G6PD deficiency [19]. What is already 
known in this topic: the G6PD deficiency is the 
most common erythrocyte enzymopathy in the 
world, with approximately 400 million affected 
individuals. The gene coding for this enzyme is 
located on the X chromosome, which implies that 
transmission is hereditary and X-linked. The 
disease is more frequent in males, and rare cases 
are described in girls. What this study adds: we 
report an observation of a 7-month-old Moroccan 
girl hospitalized for acute hemolysis after 
consuming fava beans. Through this observation, 
we insist on the importance of neonatal screening 
in regions with a high prevalence of hemolysis in 
order to avoid diagnostic delays and also to 
prioritize the evaluation to be requested in an 
acute hemolysis state, to propose an education 

articulated around a preventive approach in 
children with this disease. 

Conclusion     

G6PD deficiency may be asymptomatic in some 
patients and is triggered only after exposure to 
specific oxidizing agents, hence the interest in 
thinking about it when an acute hemolysis attack 
is triggered within 24 to 48 hours after exposure to 
an oxidizing agent in particular fava beans and is 
biologically confirmed by measuring erythrocyte 
G6PD enzymatic activity. The originality of our 
observation is to think of this pathology in both 
sexes in populations with a high prevalence, such 
as the Mediterranean population, when faced with 
hemolysis tables unexplained by the patient's 
context. 
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Table 1: G6PD deficiency; hemolytic foods and drugs 

Food not allowed 

Food Fava beans: beans: green, white, red, black Lentils; pea; chick peas; 
cinnamon; mushrooms; prickly pear 

Drinks Drinks containing quinine; verbena 

Medicine and drugs   

To avoid Nalidixic acid, sulfonamides and sulfones (dapsone, furosemid, 
sulfacetamide, sulfamethoxazole, sulfanilamide, Sulfasalazine, 
sulfisoxazole) antimalarials (quinine, chloroquine, mefloquine), 
nitrofurans, quinolones and fluoroquinolones (injectable and oral routes), 
rasburicase, phytomenadione (vitamin K), spiramycin (injectable and oral 
routes) 

Not recommended at high 
posology 

Acetylsalicylic acid, paracetamol, ascorbic acid 

To be used under supervision Methylene blue (oral and ophthalmic routes), nitric oxide, ciprofloxacin 
(ophthalmic and auricular routes), colchicine, doxorubicin, levodopa, 
isoniazid 

 

https://www.panafrican-med-journal.com

