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Abstract

Background: Absence or deficiency in Glucose-6-phosphate dehydrogenase (G6PD) enzyme in
patients with G6PD deficiency presents with a wide spectrum of symptoms. This study evaluates the
clinical features of acute hemolysis in children with G6PD deficiency.

Materials and Methods: Seventy G6PD deficient children younger than 18 years old were included in
this cross sectional study in Dastgheib Hospital of Shiraz in South West of Iran. Complete blood
count, zinc level, reticulocyte count, peripheral blood smear, liver function tests and coombs test were
performed for all patients. Subject were observed for multiple clinical manifestations such as
paleness, Yellow sclera, Dark Urine, abdominal pain, back pain, vomiting, diarrhea or constipation,
liver tenderness, hepatomegaly, splenomegaly, changes in level of consciousness according to
Glasgow Coma Scale.

Results: All of the G6PD deficient children developed paleness at the time of admission. The next
frequent manifestations in our population were yellow sclera and dark urine that were present in 69
and 68 patients, respectively. The least prevalent features were diarrhea and constipation. Liver
tenderness, hepatomegaly and splenomegaly were not found in our population. There were no
significant differences in age distribution between the boys and girls (p>0.05). There were not any
significant correlation between each clinical manifestation and the primary Hemoglobin (Hb) level,
number of needed transfusion, severity of hemoglobinuria and hospitalization duration (p>0.05).

Conclusion: In this study, pallor, icterus and dark urine were the three important symptoms in G6PD
patients with acute hemolysis. There was no correlation between the primary clinical symptoms and
severity of the hospital course characteristics of the patients such as Hb level, hemoglobinuria and
number of needed transfusion.
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1- INTRODUCTION

Glucose-6-phosphate  dehydrogenase
(G6PD), as a cytoplasmic enzyme in red
blood cells, plays a major role in the
metabolism and modulation of oxidative
stress by detoxification of free radicals (1-
3). The gene of this enzyme transmitted in
an X-linked recessive pattern (4). A
missense mutation or deletion in this gene
results in G6PD deficiency disorder. G6PD
deficiency affecting near to 35 million
people globally (5), and also is highly
prevalent in Iran especially in the Fars and
Isfahan provinces (4). The incidence of
G6PD deficiency in Iranian people varying
between 10% to 14.9% and the prevalence
of G6PD deficiency in Fars province is
about 12% in male and 0.9% in female
population (6). G6PD
deficiency is associated with a wide spectr
um of Dbiochemical and clinical
manifestations (7, 8).

Majority of individuals with G6PD
deficiency are asymptomatic although
remain presents a variety of symptoms
such as neonatal jaundice, neonatal
hyperbilirubinemia and hemoglobinuria,
chronic nonspherocytic hemolytic anemia
and acute hemolytic anemia (AHA) (9-13).
Acute hemolytic anemia (AHA) may
occurs through exposure to oxidative
stressors such as some certain drug
consumption, infections, diabetic
ketoacidosis (DKA), and some types of
foods (10, 14-16).

Ingestion of fava bean is an important
predisposing factor for acute hemolysis
(15). However, in the absence of all known
risk factors, patients with G6PD deficiency
are potentially prone to hemolysis and
hyperbilirubinemia (8). AHA usually
begins with typical symptoms such as;
malaise, weakness, abdominal pain and/or
lumbar pain after the rise in unconjugated
bilirubin (9). Jaundice and dark urine
appears after several hours or even days
due to hemoglobinuria (12). The other
characteristics of G6PD deficiency due to
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acute  hemolysis  include  fatigue,
unconjugated hyperbilirubinemia,
Reticulocytosis, and increased level of
lactate dehydrogenase (LDH) (12, 17). In
present study we evaluate the prevalence
of each clinical manifestation in G6PD
deficient children presented with acute
hemolysis in Fars province, Iran.

2- MATERIALS AND METHODS
2-1. Study Participants

This cross sectional study has been
performed on seventy G6PD deficient
patients with acute hemolysis gradually
referred to emergency ward of Dastgheib
Hospital, Shiraz, Fars province, in South
West of Iran during February 2015 to
March 2016. Only patients with definite
diagnosis of acute hemolysis caused by
G6PD deficiency were included in this
study. Inclusion criteria were aged 18
years or less and diagnosis of G6PD
deficiency by a positive rapid florescent
spot test. Exclusion criteria were no
previous history of Kkidney or hepatic
diseases, systematic disorders, other
hematologic diseases, and no history of
using special medications.

One expert technician took 5ml venous
blood which were centrifuged, separated
and stored at -70°c until analysis in
Dastgheib laboratory. The diagnosis of
G6PD  deficiency was  previously
established by a rapid florescent spot test.
At the time of admission, hemoglobin
concentration was measured by using the
cyan-methemoglobin___method.  Other
essential laboratory tests include complete
blood count (CBC), zinc level, reticulocyte
count, peripheral blood smear, liver
function tests and Coombs test were
performed for all patients. Subject were
observed for multiple clinical
manifestations such as paleness, Yellow
sclera, Dark Urine, abdominal pain, back
pain, vomiting, diarrhea or constipation,
liver tenderness, hepatomegaly,
splenomegaly, changes in alertness and
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sleepiness. All patients were managed with
standard  treatment  (hydration and
transfusion) to compensate hemolysis (9).

2-2. Ethical Considerations

This study was approved by the Ethics
Committee of Shiraz University of Medical
Sciences. Since all the participant in this
study was under 18 years, they provided
assent and their parents
provided signed informed consent. Parents
were empowered to remain or leave the
study and ensured about the confidential
archiving of their data.

2-3. Statistical Analysis

Obtained data was evaluated using SPSS
version 18.0  software.  Qualitative
variables were compared using Chi-square
tests and 2-sample t-test or by Mann-
Whitney test; Also, p<0.05 was considered
as the significance level.

3-RESULTS

Overall seventy children were recruited
in this cross sectional study. The mean age
of samples was 5.03+ 3.2 years (Ranging
from 1 to 15 years of age). Samples were
included 34 girl patients (48.5 %) and 36
boy patients (51.5%) (Female: male ratio
0.94). There were no significant
differences in age distribution between the
boys and girls (p>0.05). Acute hemolysis
appeared in all patients (n=70) due to fava

beans consumption, and
the symptoms developed 3.4+1.04  days
after fava bean ingestion. Of seventy
patients, forty-four (63%) had
hemoglobinuria at the time of admission.
As shown in Table.1, paleness is the most
common presentation of acute hemolysis
following G6PD deficiency. Furthermore,
97% of the patients had history of dark
urine on admission (n=68). Vomiting and
abdominal pain appear equally in about
61% of the subjects. There were no
significant differences between male and
female population in development of these
symptoms (p> 0.05).

Back pain and anemia occurred equally in
7 children (10%). Seven percent of patients
had complaint of constipation (n=5), and 2
patients had diarrhea (2.8%). Twenty four
girls and 29 boys experienced drowsiness.
Also, in physical examination, none of
these patients had liver tenderness,
hepatomegaly and splenomegaly. Sixty-
five patients were required blood
transfusion to compensate the hemolysis.
The clinical features and general
characteristics  of  our  population
summarized in Table.2. There was not any
significant  correlation between each
clinical manifestation and the primary
Hemoglobin (Hb) level, number of needed
transfusion, severity of hemoglobinuria
and hospitalization duration

Table-1: Association of acute hemolysis clinical manifestations and primary hemoglobin,
hospitalization duration, hemoglobinuria and Number of needed transfusion

. Hemoglobin level on A NI @ Hospitalization

Variables . Hemoglobinuria(+) needed .
admission(g/dl) - Duration(days)
transfusion

Palor —_— —_— —_—
Yellow sclera —_— 0.6 >0.98 0.6
Dark urine 0.8 0.2 > 0.98 >0.98
Abdominal pain 0.1 0.1 0.2 0.3
Back pain 0.5 0.2 > 0.98 >0.98
Vomiting 0.4 0.3 0.4 0.5
Diarrhea 0.3 0.7 > 0.98 > 0.98
Constipation 0.6 0.08 0.7 0.4
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Liver tenderness

Hepatomegaly

Splenomegaly —_—
Changes in alertness or 0.7

sleepiness

0.4

Table-2: General characteristics and clinical manifestations of G6PD deficient patients with acute

hemolysis (n=70)

Variables Total Male Female P-value
n=70 36 (51.4) 34 (48.6)
Zinc concentration 100.04 106.4 93.3 0.078
Hb concentration on admission (g/dL) 7.2 7.7 6.8 0.05
Needed Blood transfusion 0 5 0 5 0.05
(times) 1 53 30 23 '
2 12 6 6
Negative 26 14 12
Hemoglobinuria 1+ 8 4 4 0.7
2+ 16 6 10
3+ 9 5 4
4+ 11 7 4
Palor 70 36 34 —_
Yellow sclera 69 36 33 05
Dark urine 68 36 32 0.2
Abdominal pain 43 26 17 05
Back pain 7 3 4 >0.98
Vomiting 43 25 18 0.5
Diarrhea 2 2 0 >0.98
Constipation 5 4 1 0.6
Liver tenderness 0 0 0 e
Hepatomegaly 0 0 0 o
Splenomegaly 0 0 0 —
Changes in alertness or sleepiness 53 29 24 0.7

4- DISCUSSION

Our study revealed that pallor, yellow
sclera and dark urine were the most
prominent presenting symptoms in our
population. The incidence of these
symptoms was close to 100 %. The next
prevalent symptoms included drowsiness
(76%), abdominal pain (61%) and
vomiting (61%).

Back pain, constipation and diarrhea
were the least prevalent symptoms

occurring in about 10%, 7% and 3% of
patients, respectively. The prevalence of
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diarrhea and constipation, as the two main
gastrointestinal  symptoms of acute
hemolysis, was higher in male than
females, but the p-value did not reach the
statistical ~ significance (p>0.05). Our
results also reveal that the vomiting and
anemia occurred about equally in either
sex. Many previous studies mention the
dark urine, hemoglobinuria, nausea and
vomiting, liver tenderness,
hepatosplenomegaly and cardiac
dysfunction as symptoms of patients with
G6PD deficiency (18-21), but they didn’t
report any prevalence for these
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manifestations. In a recent study on
patients with sickle cell anemia, the
prevalence  of  hepatomegaly  and
splenomegaly associated with G6PD
deficiency estimated to be 18.8% and 37.5
%, respectively (22). However, there were
no patients with these symptoms in our
population. Similarly to previous report,
this study showed that paleness, yellow
sclera and dark urine were the prominent
symptoms in patients with acute hemolysis
(23). Previous reports that G6PD
deficiency and Gilbert disease could have a
summative effect on rising bilirubin when
combined with other factors (24).

Our findings did not reveal any significant
correlation between the hemoglobin level,
hospitalization, hemoglobinuria, number of
transfusion and each clinical manifestation.
Also, these relations were not significant in
each sex group. Despite the novelty of this
study in evaluating the prevalence of each
clinical symptom in G6PD patients with
acute  hemolysis, there are several
limitations to our study. Further studies
with more subjects over a longer duration
are needed to determine the differences
between the gender and between different
age groups in developing the symptoms of
acute hemolysis.

We also speculate that more time is needed
to observe some of these clinical
manifestations such as hepatomegaly and
splenomegaly in G6PD patients with acute
hemolysis. To the best of our knowledge,
this was the first study to estimate the
prevalence of each clinical feature in
G6PD deficient children admitted with
acute hemolysis in Fars province.
However, we had some limitations. The
most important one was that it is a
subjective study and like other subjective
studies it could accompanied with self-
reporting bios.

5- CONCLUSION

In this study, pallor, icterus and dark
urine were the three important symptoms
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in G6PD patients with acute hemolysis.
These symptoms present several hours or
even days after fava bean ingestion. After
these symptoms, abdominal pain, vomiting
and drowsiness were more frequent in our
population. Diarrhea and constipation, as
gastrointestinal complications of G6PD
deficiency, totally occurred in 10% of
patients. Other symptoms were rare in our
population. We didn’t find any correlation
between the primary clinical symptoms
and severity of the hospital course
characteristics of the patients such as Hb
level, hemoglobinuria and number of
needed transfusion.
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