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Abstract

Background: Hemoglobinosis D, also called Hemoglobinosis
Los Angeles or Punjab, is a structural variant derived from a
point mutation of the beta-globin (HBB) gene in the first
base of codon 121 (GAA - CAA) with the substitution of
glutamine for glutamic acid (Glu> GIn) in the beta globin
chain. It’s transmitted in autosomal recessive mode and
occurs in different forms including heterozygous hbD trait.

Hemoglobinosis D is widespread worldwide, with
dominance in the Punjab region of the northwest of India,
unlike Morocco where it’s still very rare and poorly studied.

Case Report: We describe the first case of heterozygous
HbD-Punjab in a Moroccan family, discovered following
microcytic hypochromic anemia in a 6 years old child.

Conclusion: This case highlights the possibility of the
appearance of rare phenotypes within our multiethnic
population, and emphasizes the importance of precise
genetic studies to plan genetic counseling and allow
effective patient management before the onset of any
complications.
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Introduction

Mutations in genes encoding globin chains affect
approximately 7% of the population around the world [1]. There
are several variants of hemoglobin over 1000 variants, according
to the globin gene server database [2]. Most of these variants
are asymptomatic, but in some cases, they can have
considerable clinical disorders [3].

Hemoglobinosis D-Punjab, also called hemoglobinosis D-Los
Angeles, is one of those variants. It's a structural variant of
hemoglobin, caused by a point mutation, at the codon 121 of
the beta-globin gene (HBB), which causes a substitution of
glutamic acid by glutamine at position 121 of the hemoglobin
chain [3,4].

glutamic acid by glutamine at position 121 of the hemoglobin
chain [3,4].

This hemoglobinopathy is transmitted in autosomal recessive
mode [3,5].

Hemoglobinosis D occurs in different forms including
heterozygous hbD trait, hemoglobin D-B thalassemia
association, and hemoglobin SD, and more rarely homozygous
hbD disease [6,7].

The heterozygous form is clinically silent, on the other hand,
the homozygous form, can be associated with a mild hemolytic
anemia, and a mild or moderate splenomegaly [8,9].

Hemoglobinosis D is widespread worldwide, with dominance
in the northwest of India, especially in Punjab and in Gujarat,
with a prevalence of 1% to 3% [10,11].

In the Maghreb and especially in Morocco, the most frequent
hemoglobin variants are hemoglobin S and C, contrary to
hemoglobin D which is rarer [12,13].

We describe the first case of heterozygous HbD-Punjab in a
Moroccan family, discovered following microcytic hypochromic
anemia in a 6 years old child, and diagnosed in our laboratory of
hematology laboratory. This case highlights the possibility of the
appearance of rare phenotypes within our multiethnic
population, and emphasizes the importance of precise genetic
studies to plan genetic counseling and allow effective patient
management before the onset of any complications.

Case Report

It is about a child of Moroccan origin, aged 6 years, without
concept of consanguinity in the parents, who was referred to us
for the exploration of a microcytic hypochromic anemia with
normal ferritinemia, the clinical signs were cutaneo-mucous
pallor associated with chronic asthenia.

Red cell indices at the hospital revealed the following: Hb 9
g/dL, RBC 2.98 X106/uL, MCV 73fL, and MCHC 30.9 g/
dL. Blood smear showed marked anisopoikilocytosis with microc
ytic hypochromic red cells, without any sickle and boat shaped
cells (Figure 1).
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Figure 1: Blood smear of patient after staining with May
Grunwald Giemsa (MGG).
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Figure 3: Hemoglobin electrophoresis by capillary

electrophoresis in the patient.

The Hemoglobin (Hb) electrophoresis done at pH 8.5 showed
a variant band at hemoglobin S position (Figure 2).

Figure 2: Hemoglobin electrophoresis at alkaline pH 8.5.
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Figure 4: Hemoglobin
electrophoresis in the father.

electrophoresis by capillary

Further analysis on High Performance Liquid Chromatography
(HPLC) showed presence of Hb D variant at 39,1% also checked
by capillary electrophoresis (Figure 3). Based on this result, the
diagnosis of heterozygous hemoglobin D-Punjab was made, and
a family survey was carried out.

The parent’s blood samples were sent to our institute for
testing, objectifying a normal profile of hemoglobin
electrophoresis in the mother and the presence of 40.7% of
HbD in the father of the child; therefore we were able to
fully determine the pattern of inheritance (Figure 4).

Discussion

Hb D Punjab is prevalent in the northwest of India, especially
in Punjab and in Gujarat regions, due to consanguineous
marriages, with an estimated frequency of 1% to 3% [7,10]. Its
homozygous form is very rare and only few cases are described
[9]. On the other hand, the Hb D trait is more frequent, and
usually asymptomatic, but a slight anemia can be seen as well as
morphologic abnormalities in the blood smear; including
anisopoikilocytosis [13], which corresponds to the data of our
study, therefore, the resultants of the blood count must be taken
into account. Hemoglobin D may also be associated with
hemoglobin S or thalassemia [2,4].

The study of hemoglobin in the laboratory, use several
phenotypic and possibly genotypic techniques. Phenotypic
diagnosis is based on electrophoretic and chromatographic
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techniques; mainly gel electrophoresis, high performance liquid
chromatography and capillary electrophoresis [13,14].

In hemoglobin electrophoresis, Hb S and Hb D migrate at the
same level at alkaline ph 8.5. However, they can be separated by
electrophoresis on agar gel at acidic pH 6.2 [6,14,15]. High
Performance Liquid Chromatography (HPLC) methods have
highly sensitivity and specificity. It consists of the separation of
the different hemoglobin fractions and the identification of their
relative percentage. It allows provisional identification of many
other wvariants types of hemoglobins that cannot be
distinguished, by conventional gel electrophoresis [1].

In capillary electrophoresis, different hemoglobin’s are
separated in different areas. The most common hemoglobin
variants, including Hb D-Punjab, migrate separately from
hemoglobin A2, giving a peak in zone 6 and therefore do not
interfere in its quantification [14].

In the homozygous Hb D disease, the Hb D is about 80% to
90%, in the heterozygous Hb D trait, the Hb D is about 30% to
40% [16]. This was the case with our patient with a percentage
of Hb D at 39.1%.

Hereditary character is proven in our study, since the father of
the child also presents a heterozygous form of Hb D. However,
for lack of resources, the genetic study was not done in our case.

The present case, underlines the rarity of this type of
hemoglobinopathy and especially the difficulty of it’s diagnosis,
which calls for several techniques allowing a phenotypic
exploration, to which a genotypic analysis must necessarily be
associated for better patient care.

It is necessary to make the nursing staff aware of the
possibility of the existence of this type of hemoglobinopathy in
our context, and to institute genetic counseling before marriage
in order to make an early diagnosis of some
hemoglobinopathies, the complications of which are serious
especially in their homozygous form.

Conclusion

Due to migration, the Hb D-Punjab is relatively widespread in
the world, However, it’s remains extremely rare in Moroccan
family and not documented in the literature. The diagnosis of
this hemoglobinopathy, can be difficult, especially in
asymptomatic cases, and it uses a variety of tests, including a
phenotypic exploration with electrophoretic techniques and
chromatography as well as a genetic study.
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