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CASE REPORT
A six-month-old male child presented to the haematology 
outpatient department of a tertiary care centre. The parents of 
the child complained the child had marked pallor, not gaining 
weight and required frequent blood transfusions for the last one 
and a half months. On examination, child was having marked 
pallor and visible wasting with weight of 5.9 Kg. On systemic 
examination, there was hepato-splenomegaly. Liver was 
palpable 2 to 3 centimetres below the costal margin and spleen 
was palpable 1 centimetre below the costal margin. There was 
no lymphadenopathy. He had received three packed red cell 
transfusions in the last one and a half months. His haematologic 
workup showed severe anaemia with Hb of 3.8 gm/dL and 
RBC indices values are shown in [Table/Fig-1]. His peripheral 
blood smear showed severely microcytic hypochromic red cells, 
marked anisopoikilocytosis, polychromatic RBCs, target cells and 
occasional fragmented RBCs, suggestive of haemolytic picture 
[Table/Fig-2]. The initial workup showed that he had elevated 
reticulocyte count (10.8%) and elevated Lactate Dehydrogenase 
(LDH) levels (480 Units/L), suggestive of haemolysis. Haemoglobin 
analysis of patient and parents was done with High Performance 
Liquid Chromatography (HPLC) using equipment BioRad Variant 
2. Hb HPLC of child revealed mainly HbF [Table/Fig-3] and his 
parental Hb HPLC study suggested heterozygous β-thalassaemia 
in both the parents [Table/Fig-4,5]. The provisional diagnosis of 
homozygous β-thalassaemia was kept in view of both parents 
being heterozygous β-thalassaemia. Haemolysis workup was 
done for the child, which included checking for Coomb’s test 
which was negative. G6PD enzyme activity was checked for 
male child, as part of his haemolysis workup. G6PD enzyme 
activity screening was done by methylene blue reduction test 
and screening for G6PD showed this enzyme deficient in RBCs 
of the child as shown in [Table/Fig-6]. G6PD screening result 
was normal in his father and his mother had G6PD deficiency 
in RBCs. Results of the patient and his parents are listed in the 
[Table/Fig-1]. After complete haemolytic work up, the child was 
finally diagnosed as a case of Homozygous β-thalassaemia with 
G6PD deficiency and managed with packed red cell transfusion. 
The child followed-up for packed red cells transfusion after two 
weeks and then lost to follow-up.
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ABSTRACT
β-thalassaemia is one of the most prevalent autosomal disorders worldwide. Mutations/deletions in globin gene underlie deficiencies 
in Haemoglobin (Hb) production, which can interfere with oxygen delivery by Hb, resulting in thalassaemias causing anaemias with 
a wide range of disease severity. Glucose-6-Phosphate Dehydrogenase (G6PD) deficiency is a genetic abnormality resulting in 
inadequate amount of G6PD in the Red Blood Cells (RBCs). In patients with G6PD deficiency, the reduced or absent activity of the 
enzyme in RBCs causes premature haemolysis and symptomatic anaemia. The marked oxidative stress caused by homozygous 
β-thalassaemia is apparently incompatible with G6PD deficiency. Here, a rare case of six-month-old male child is described who 
presented with severe pallor hepato-splenomegaly and these two conditions co-existed in this patient.

Parameter Patient Father Mother

Sex/age M/6 months M/31 y F/29 y

Hb (g/dL) 3.8 13.0 10.6

Hct (%) 14.1 45.8 38.3

MCV (fL) 75.0 67.7 64.3

MCH (pg) 20.2 19.2 17.8

MCHC (g/dL) 27.0 28.4 27.7

hb typing

Hb A0 % 0 81.6 85.3

Hb A2 % 3.2 6.4 5.0

Hb F % 101.9 1.8 0.7

Glucose 6 phosphate dehydrogenase screening Deficient Normal Deficient

[Table/Fig-1]: Showing results of haematological investigations of patient and parents.
Hb-Haemoglobin; Hct-Haematocrit; MCV-Mean corpuscular volume; MCH-mean corpuscular 
 haemoglobin; MCHC- Mean corpuscular haemoglobin concentration

[Table/Fig-2]: Peripheral blood smear examination of patient showing haemolytic 
picture (Leishman stain 10X40).
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DISCUSSION
β-thalassaemia is an autosomal recessive disorder caused by 
an absence or reduction of β-globin chain synthesis. There are 
270 million carriers of abnormal Hb and thalassaemias worldwide 
and out of these 80 millions are carriers of β-thalassaemia [1]. As per 
the IthaGenes database, more than 350 β-thalassaemia mutations 
have been reported so far [2]. The thalassaemia syndromes are 
named according to the globin chain affected or the abnormal 
haemoglobin produced. Thus, β-globin gene deletions/mutations 
give rise to β-thalassaemia and α-globin deletions/mutations 
cause α-thalassaemia. Phenotypically thalassaemia major refers to 
disease requiring more than eight RBC transfusions per year, and 
thalassaemia intermedia to disease that requires no or infrequent 
transfusions. Thalassaemia trait refers to carriers of this disease, 
such individuals have microcytosis and hypochromia but no or only 
mild anaemia [3-5]. The mutations/deletions result in decreased or 
absent production of one globin chain (α or β) and a relative excess 
of the other. The resulting imbalance leads to unpaired globin chains, 
which precipitate and cause apoptosis of red cell precursors within 
the marrow, termed as ineffective erythropoiesis. Of the damaged 
but viable RBCs that are released from the bone marrow, many are 
removed by the spleen or haemolysed directly in the circulation due to 
haemoglobin precipitants. Combined erythrocyte destruction in the 
bone marrow, spleen and periphery causes anaemia and ultimately, 
resulting in the clinical syndrome of severe thalassaemia [4,5].

Anaemia in the severe thalassaemia phenotypes necessitates 
multiple red cell transfusions and over time, without proper 
chelation, results in transfusion-associated iron overload. In addition, 
ineffective erythropoiesis enhances gastrointestinal iron absorption, 
and can result in iron overload, even in untransfused patients who 
have thalassaemia intermedia [6]. G6PD deficiency causes a wide 
range of diseases including neonatal hyperbilirubinemia, acute and/
or chronic haemolysis. Disease is more severe in homozygous 
state and symptoms can be seen in both homozygous as well as 
heterozygous state [7]. G6PD catalyses the first rate limiting step 
in the pentose phosphate pathway that forms part of glycolysis. 
In the erythrocytes, the conversion of glucose-6-phosphate into 
6-phosphogluconolactone, catalysed by G6PD is a very important 
source for the production of reduced Nicotinamide Adenine 
Nucleotide Phosphate (NADPH). This reduced NADPH acts by 
reducing glutathione and stabilising catalase. This in turn results in 

[Table/Fig-3]: Showing Hb HPLC of patient.

[Table/Fig-4]: Showing Hb HPLC of mother of patient.

[Table/Fig-5]: Showing Hb HPLC of father of patient.

[Table/Fig-6]: Showing G6PD Screening test of patient.



www.jcdr.net Jitendar Mohan Khunger et al., Coexistence of Homozygous β-thalassemia and G6PD Deficiency

Journal of Clinical and Diagnostic Research. 2020 Oct, Vol-14(10): ED01-ED03 33

development of anti-oxidant properties in the RBCs. Thus, G6PD 
activity is needed for erythrocytes to withstand oxidative stress 
[7]. Deficiency of G6PD enzyme activity impairs the erythrocyte’s 
ability to remove deleterious oxygen species, leading to premature 
lysis and cell death [7]. Magnani M et al., showed that in patients 
who were heterozygous for β-thalassaemia and had simultaneous 
G6PD deficiency, the RBC contained practically undetectable levels 
of NADPH [8]. Many studies done in western cohort reported the 
co-inheritance of β-thalassaemia trait with G6PD deficiency. The 
study done by Troitskaia OV et al., found that the β-thalassaemia 
trait and G6PD deficiency resulted in a severe clinical manifestation 
in children as compared to adults [9]. Similar findings were seen in 
the study done by Giles E et al., in New guinea [10].

Hematological parameters between thalassaemia carriers with 
G6PD deficiency and those without G6PD deficiency were 
compared in studies published in Hb journal in year 2013 [11] 
and 2017 [12]. Similarly, G6PD deficiency co-inherited with Hb E 
heterozygotes, β-thalassaemia trait, and β-thalassaemia/Hb E, 
α-thalassaemia-2 trait, and Hb H disease studied in year 2018 [13], 
for basic haematologic parameters.

It was found that Hb, haematocrit, mean cell volume, and mean 
cell Hb of G6PD deficiency co-inherited with asymptomatic 
thalassaemia carriers, showed significantly lower mean values, 
compared to, carriers with only the same thalassaemia genotypes 
without G6PD deficiency [13]. It was concluded in their study that, 
G6PD deficiency co-inherited with thalassaemia carriers in males 
was present in 10% of the participants, resulting in worsening of 
RBC pathology compared with inheritance of thalassaemia trait 
alone [13]. There is paucity of literature regarding the co-inheritance 
of homozygous β-thalassaemia along with G6PD deficiency. 
However, it is well known that sickle cell trait and G6PD deficiency 
may be present in malaria endemic areas [14]. It is also known from 
genetic sequencing study done in the cord blood samples in Riyadh 
[15], that HbS and G6PD deficiency may co-exist.

CONCLUSION(S)
The authors conclude by saying that the combination of 
β-thalassaemia major and G6PD deficiency is a very rare co-
inheritance that can be confused with various disorders inherited 
congenitally like congenital dyserythropoeitic anaemia and 

diamond blackfan anaemia. Thus, this case report emphasises 
the fact that the disease may be kept as an important differential 
possibility when considering similar clinical presentation, 
encountered in this age group.
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