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Dilemmas involved in diagnosis due to co-inheritance of
619bp deletion and HbD presenting as Hb D homozygous

on hemoglobin electrophoresis screening
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Thalassemias are one of the most common single gene disorders
present worldwide. Mutations in the globin genes are present in 7%
of the worldwide population. These mutations can either affect the
amount of the globin chain production and cause thalassemia or they
can cause a change in the hemoglobin structure thus affecting the
functions generating hemoglobin variants [1]. Hb S, Hb E,Hb D,Hb C
are some of the common structural variants of hemoglobin and these
result from single amino acid substitutions caused by point mutations.

Hb D-Punjab also known as Hb D-Los Angeles is one of the
most commonly inherited structural hemoglobin variants with a high
prevalence in the Punjab region in the North western part of India. It is
caused due to a point mutation in the beta globin gene due to appoint
mutation ¢.364G>C (rs33946267). Hb D can be inherited either in
heterozygous or homozygous condition (which is the rarest form of
inheritance) without causing any clinical symptoms [2]. Though its
inheritance with thalassemias do not present any detectable symptoms
but its inheritance with Hb S causing Hb S-D disease can cause clinical
manifestations in patients with peculiar severity. According to the
Globin Gene server database there are seven other types of Hb D
reported so far caused due to different point mutations.

Around 200 mutations for thalassemia have been described so far
and out of these some are found very commonly in some ethnic groups
and populations [3]. Except for the 619 bp deletion mutation all the
other common mutations are due point mutations, small insertion
or deletion of few bases [1,4]. 619 bp deletion causes 20% of the beta
thalassemias in Indian population [5].

The most common strategy that is followed in most of the
diagnostic laboratories is to screen for the patients first by doing
hemoglobin electrophoresis. Based on the results obtained and on
the ethnic origin the next step is to proceed for mutation detection
using ARMS to check for the most common mutations found in the
population which can detect mutations in about 90% of the cases. If
undetected then they are detected by sequencing the beta globin gene.
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When there is a co inheritance of Hb D and 619 bp deletion it is
seen as homozygous Hb D on hemoglobin electrophoresis. Though
the presence of 619bp deletion can be seen as raised Hb A2 levels on
Hb electrophoresis, many times they are not that high. This leads to
misdiagnosis when the screening tests are not followed by confirmatory
molecular analysis.

The 619bp deletion removes the 3’ part of intron 2 and exon 3 but
leaves the 5° part of the beta globin gene intact. That means the region
where Hb D is usually present is also deleted. This may be the resulting
in an Hb D homozygous pattern when an Hb D mutation is present on
one chromosome and a 619bp deletion on the other chromosome.

Thus, one has to be extremely cautious while reporting such cases
and molecular diagnosis has to be done for ruling out the presence
of any other beta globin gene mutations present. If such a person
(pseudo HbD homozygous) gets married to a thalassemia trait there
is 25% chance of having a thalassemia major child. But if the patient
is diagnosed as HbD homozygous based on Hb electrophoresis alone
without molecular confirmation and since Hb D - beta thalassemia
do not present the patient would never go for the screening of the
partner or for a prenatal diagnosis and this would result in the birth of
a thalassemia major child in the family.

References

1. Weatherall DJ, Clegg JB (2001) The Thalassemia Syndromes. 4th edn. Blackwell
Science, Oxford.

2. Lidiane de Souza T, Jessica VO, Danilo G (2015) Humberto da Silva, Claudia Regina
Bonini-Domingos. Rev Bras Hematol Hemother 37: 120-126.

3. Flint J, Harding RM, Boyce AJ, Clegg JB (1998) The population genetics of
haemoglobinopathies. In: Bailliere’s Clinical Haematology (ed. G.P. Rodgers), 11:
1-52. Bailliere Tindall, London.

4. Thein SL (1998) Beta thalassemia. In: Bailliere’s Clinical Haematology, Sickle cell
disease and Thalassemia (ed. G.P.Rodgers), 11: 91-126, Bailliere Tindall, London.

5. Varawalla NY, Old JM, Sarkar R, Venkatesan R, Weatherall DJ (1991) The spectrum
of beta-thalassaemia mutations on the Indian subcontinent: the basis for prenatal
diagnosis. BrJ Haematol 78: 242-247. [Crossref]

*Correspondence to: Nair S, Jaslok Hospital and Research Centre, Mumbai,
India, E-mail: sonabnair@rediffmail.com

Received: June 06, 2019; Accepted: June 17, 2019; Published: June 19, 2019

Volume 3: 1-1


mailto:sonabnair@rediffmail.com
http://www.ncbi.nlm.nih.gov/pubmed/2064964

	Title
	Correspondence
	References

