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ABSTRACT
Hb D heterozygous is a clinically silent condition, but co-inheritance of Hb
D with Hb S or beta thalassemia produces clinically significant conditions
like sickle cell anemia and chronic hemolytic anemia of moderate severity.
Complete blood count and red cell indices were measured by automated
cell analyzer. Quantitative assessment of hemoglobin Hb F, Hb A, Hb A2,
HbS and Hb D was performed by high performance liquid chromatography
(HPLC) DNA extraction done by phenol-chloroform method. Molecular
study for common alpha deletions were done by Gap –PCR. Patients with
Hemoglobin S-D disease were show the severity of the disease. These
patients had sickle crises and moderate hemolytic anemia. Frequency of
anemia (84.61%), Splenomegaly (61.53%) and Jaundice (44.15%) were high
in the HbSD patient. 38.46% patients were transfusion dependent. HbS-D
patients red cell indices were suggestive like sickle cell anemia patients
while their clinically behavior showed a degree of variability.
 2012 Trade Science Inc. - INDIA

INTRODUCTION
Hemoglobin (Hb) D hemoglobinopathy is a predominant disease in north-west India and usually presents with mild hemolytic anemia and mild to moderate
splenomegaly. Heterozygous form of Hb D is clinically
silent, but co-inheritance of Hb D with Hb S or betathalassemia produces clinically significant conditions like
thalassemia intermedia of moderate severity. Both Hbs
S and D are asymptomatic when present as traits[1, 2].
In homozygous form Hb D is almost always asymptomatic[3] and double heterozygosity of HbD and HbS

Hemoglobinopathies;
High performance of liquid
chromatography;
Haemoglobin D.

is associated with moderately severe haemolytic anaemia
with crisis[4, 5]. There are several HbD of which only
HbD Punjab (B121 Glu-Glu) interacts with HbS to form
a clinically significant condition[3, 4]. This is ascribed to a
specific interaction in the fiber due to a possible role of
residue 121 in beta chain in stabilising the polymer and
thus increasing intracellular polymerization of HbS[6].
Thus abnormal haemoglobins resulting from substitution at position 121 of the beta globin chain when co
inherited with HbS enhance the sickling phenomenon[7].
Average gene frequency of HbD has been observed to
be 0.86% with a higher frequency of 3.6% seen in
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Punjab followed by Jammu and Kashmir (3.3%) and
Uttar Pradesh (2.3%)[8]. There is a lack of data for
compuund heterozygosity of HbS-D and clinical variability of patient in India; thus our aim was to determine
the clinical and hematological profile of Indian HbS-D
patients.
MATERIAL AND METHOD
Subject of HbS- D-were recruited; the patients attending the laboratory between three year for routine
check-up. About 5 ml blood sample collected from
patients after taken informed consent and study was
approved by institutional ethical committee. All the investigation were done in the department of hematology
All India Institute of Medical Sciences New Delhi.
Complete blood count and red cell indices were measured by automated cell analyzer (SYSMEX K-4500,
Kobe Japan). Giemsa-stained peripheral blood smears
were examined for red cell morphology. Quantitative
assessment of hemoglobin HbF, HbA, HA2, HbS and
Hb D was performed by high performance liquid chromatography (HPLC-Bio-Rad-VariantTMBio Rad, CA,
USA). DNA extraction was done by phenol-chloroform method. Alpha deletions studies were done by
PCR according to published literature[9-11]. Mean value,
standard deviation & frequency distribution were used
to evaluate the hematological & clinical data.
RESULT AND DISCUSSION
Thirteen haemoglobin sickle cell D (9 male and 4
female with mean age 6.13±4.21) patient were
characterized. All patients were symptomatic and their
peripheral smears showed microcytic hypochromic red
cells with few target and sickle cells. Anemia (84.61%),
Splenomegaly (61.53%) and Jaundice (44.15%)
frequency was higher in the patient. 38.46% patients
were transfusion dependent. Mean hemoglobin and red
cell indices were low in the HbS-D patients. HbF
(Ranges; 2.3-4.6%) and HbA2 (Ranges; 1.7-5.4%)
were raised while HbA were <5%.Rest of Hb was HbS
(<50%) and HbD (<50%). Details of clinical and
hematological profiles are given in Figure 1 and TABLE
1 respectively. Patients were screened for four common
alpha thalassemia deletions. Out of 13 patients; three

Figure 1 : Clinical feature of HbSD patients
TABLE 1 :Hematological profile of HbSD patients

Indices
WBC Ths/ìl
RBC millions/ìl
HGB g/dl
HCT %
MCV fl
MCH pg
MCHC g/dl
PLT Ths/ìl

Mean±SD
8.2±2
3.2±0.4
7.2±2.6
25.3±3.5
58.8±4.3
23.5±2.3
21.5±4.1
141.2±76.3

were heterozygous and two were homozygous for the
á 3.7kb deletions. Hb D occurs in four forms; heterozygous
Hb D trait, Hb D-thalassemia, HbS-D disease and the
rare homozygous Hb D disease, which is usually mild
hemolytic anemia and mild to moderate splenomegaly[12,
13]
. Hb D-Punjab is one of the most commonly observed
abnormal hemoglobin variants worldwide, including Italy,
Belgium, Austria and Turkey[14-19]. Hb D-Punjab occurs
with greatest prevalence (2%) in Sikhs in Punjab, India,
whereas Gujarat, the province in the west from where
the case was reported, has a prevalence rate of 1%[12].
Though Hb D is not very uncommon in India, its
homozygous form is very rare[12, 13, 20]. Earlier studies
from Pakistan, Iran, United Arab of Emirates and
Mexico have shown that the clinical presentation of Hb
SD-disease cases is similar to that of patients with the
severe form of sickle cell anemia[21, 22]. On the other
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hand, reports from India have shown variable clinical
manifestations of Hb SD-disease[8,23]. Though Hb D is
not very uncommon in India, There is no detailed report
of clinical and hematological profile of Hb D patients
only few case reports have been reported[24]. In our
cases of hemoglobin sickle D patients showed the
severity of disease with moderate hemolytic anemia.
Most individuals with hemoglobin sickle D disease had
jaundice, weakness, splenomegaly and painful episodes.
Hemoglobin sickle D disease patient’s red cell indices
were suggestive like sickle cell anemia patients.
Observation of the study conclude the co-existence of
hemoglobin D with hemoglobin S produces clinically
significant conditions like sickle cell anemia in Indian
subjects.
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