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ABSTRACT

HbD} conditions occur when the p-thalassemia co-inherits with hemoglo-
bin D. Co-inheritance of alpha and beta thalassemia with HbD show the
degree of clinical variability. Here we present the clinical variability of
HbDp*thalassemia and HbDpthalassemia patients due to presence of a-
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pha del etions and beta mutations. Patients were diagnosed by HPL C while
alpha and beta mutation studies done according to published literatures.
Our datashow clinical variation of HbDp patients. They were behaved like
thalassaemia intermedia and it was due to co-inheritance of alphadeletion

and beta mutation.

INTRODUCTION

Hemoglobin D (HbD), ahemoglobin variant oc-
cursmainly in north-west India, Pakistan and Irant,
HbD first encountered to Itano?, in 1951, differsstruc-
turally from norma hemoglobinA at 121 positionson
betachain, whereglutaminereplaces glutamic acid®.
HbD occursinfour forms: heterozygousHbD trait, HbD-
thaassemia, HbS-D disease and therare homozygous
HbD disease, which isusually associated with mild
hemolytic anemia and mild to moderate splenom-
egaly“®l. Average gene frequency of HbD is0.86%
with ahigher frequency of 3.6% seenin Punjab fol-
lowed by Jammu and Kashmir (3.3%) and Uttar Pradesh
(2.3%), Infantswith heterozygousHbD/B-thalassemia
may be asymptomatic and have mild to moderate
hemolytic anemia depending upon the degree of 3-
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thd assemiaaffectingtheA gene. It usualy developsin
thefirst few months of life asthe amount of HbF de-
creases and HbD increases. Those with HbD/p+-
thalassemiahave someHbA and aremorelikely to have
mild to moderate anemiaand anon pal pable spleen.
Children with HbD/B°-thalassemia syndrome have no
HbA, exhibiting symptomatic anemia with
spleenomegay and may haveamoderately severeclini-
cal disorder. Because RBC indices are abnormal in
HbD/p-thalassemia, iron deficiency may develop!™.
Thusour amwasto determinetheclinica natureof the
HbDp patients due to the co-inheritance of various
modulating factors.

MATERIALAND METHOD

Twelve HbD compound heterozygote (HbDp) pa-
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Morph.

Count NORMAL RANGES
WBC 8.78 * [10"3/uL] (3.5 - 11.5 ths/pl)
RBC 4.96 [10*6/uL] (2.5 - 5.5 millions/pl)
HGB 9.7 [g/dL] (8.0-17.0 g/dL)
HCT 355 [%] (26.0-50.0 % )
MCV 71.6 - [fL] (80 - 101 fI)
MCH 19.6 - [pg] (26.0 - 38.0 pg)
MCHC 27.3 - [g/dL] (31.0- 37.0 g/dL)
PLT 169 * [10°3/uL] (150 - 450 ths/pl)
RDW-SD A7) (34.0 - 57.0 )
RDW-CV 16.7 + [%] (11.0-16.0 %)
PDW Zag [fL] (9.0-17.011)
MPV e [fL] (9.0-13.011)
P-LCR == [%] {13.0-43.0 %)
PCT i [%] (0.17 - 0.35 %)
NEUT 56.1 * [%] & 4.92 * [103fuL]
LYMPH SF- 1 [26] & 3.26 * [10*3/ul]
MONO 33" %] & 029 * [10°3/ul]
EO 3.4 " [%] & 0.30 * [1023/uL]
BASO 0.1 * [%] & 0.01 * [1043/uL]
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Figurel: Hemaogram patter n of HbDf* patient

tientsincluded in the study, who were attended the
outpatient department; All Indialnstitute of Medical

Sciencesfor various complications. Blood samples
werecollectedin 5 ml vacutainer containing EDTA as
an anticoagulant after taking their signed consent. This
study was approved by ingtitutional ethical commit-
tee. Completeblood count and red cell indiceswere
measured by automated andyzer (SY SMEX K-4500,

K obe Japan). Hemogram pattern of patient are given
infigure 1. Giemsa-stained peripheral blood smear
were examined for red cell morphol ogy. Quantitative
assessment of hemoglobin, HbF, HbA, HbA2, HbD
wasperformed by HPL C (Bio-Rad-Variant™ Bio Rad,
CA, USA). HPLC chromatogram of patient aregiven
infigure2. Molecular study of four common alpha
deletions, five common betathal assemiamutationsand
Xmn-1 polymorphism was done according to pub-
lished literature®'2,

RESULT AND DISCUSSION

Total twelve HbDg patients were included in the
study, out of them 9 were HbD/B*(6 maeand 3female
with mean age of 14.3+2.7 years) and 3were HbD°
(2maeand 1 femalewith mean ageof 13.8+3.5 years).
TheHbDg patient’s peripheral smears showed micro-
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Figure2: HPL C chromatogram of HbDpP patient
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cytic hypochromicred cellswith target cells. Thefre-
guency of Weakness, Spleen enlargements, Anemia,
pa lor was 100% and blood transfus onwas 33.34%in
HbDp° patientswhile 33.34, 55.56, 88.89 and 77.78
% in HbDp* patients. None of the patientsweretrans-
fusion dependent in HbDB* patients. HbF and HbA2
level wereraised; and mean Hb of HbD* (8.3+3.0)
and HbDp° (7.3+2.1) were low in patients. Detail clini-
ca and hematologica featuresaregiveninfigure3and
TABLE 1 respectively. Out of nine HbD/B* patients; 3
were heterozygousfor apha3.7< del etionswhileone
patient was heterozygous for alpha 3.7%° deletion in
HbD/p° patient (figure4). Molecular study of betamu-
tationswas determinethe 2 patientswerelVS 1-5and
onewas cd8/9 positivein HbD/B° while5were VS 1-
5, 2werecd 8/9 and 2 were 619bp deletionin HbD/B*
patients (figure5). Xmn1 study wascarried for HbD/
B* where 2 patients were heterozygous and one was
homozygous while 2 were heterozygous in HbD/[3°
thalassemia(figure 6A and 6B). Heterozygousform of
Hb D isdlinicaly slent, but coinheritance of Hb D with
Hb Sor thdassemiaproducesclinically significant con-
ditionslikesickle cell anemiaand chronic hemolytic
anemiaof moderate severity. In heterozygous condi-
tion with co inheritance of thalasemiapatient show the
degreeof clinica variability. HbD hasbeen described
in both the heterozygous and homozygous states as
well asin combination with HbS or -thalassemia.
Simpleheterozygousand homozygousindividuaswith
HbD areasymptomatic, whereasassociationwith HbS
ischaracterized by amild to moderate hemolytic ane-
mia®l, HbD-p thalassemia is generally a very mild
condition. However, HbSD disease may manifest with
variableclinical features'. HbS and HbD are one of
the commonly encountered Hb variantsworldwide*s.
The major concern for ruling out Hb D- beta zero
thal assemiaisthat homozygous HbD disease causes
mild hemolytic anemia, but co-inheritance of betazero
thal assemia seemsto give del eterious effectson the
presentation of Hb D disease, leading to chronic
hemolytic anemiaof moderate severity*®. The asso-
ciation between Hb D and hematol ogical malignan-
cieshasal so been reported™. Patient with hemoglo-
bin D thal assemias hematol ogi ¢ picture belongsto
thalassemiatrait with moderate hemolytic anemia, in-
tense microcytosis and hypochromiaand numerous

target cellsand Patients presented with mild jaundice,
splenomegaly and moderate anaemia*®?Y. In our
casesdl thepatientsof HbDB? aswell asHbDB* were
symptometic had anemia, jaundi ce spleen enlargement
commonly. The symptom of the patients likewise
thalassemiaintermedia dueto the presence of beta
tlaal ssemia mutations (1V'S 1-5, cd 8/9 and 619bp
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Figure3: Comparativeclinical featureof HbDp patients

TABLE 1: Comprative hematological featuresof HbDg-
Thal. patients

Hematological Mean + SD
Parameters HbDB" (N=9) HbDp® (N=3)

Age 14.3+2.7 Years 13.8+3.5 Years
HbA 0% 43.2+7.08 40+5.6
HbA2% 3.54+£1.05 43+27
HbF % 21+1.57 25+ 1.7
HbD% 4454+6.2 45+32
WBC The/pul 79+£29 6.3+1.5
RBC millionsg/ul 35£1.0 42+13
HGB g/dI 8.3+£3.0 7.3+2.1
HCT% 30.1+7.5 28.3+5.2
MCV fl 73.8+4.1 705+3.8
MCH pg 225+4.9 254+2.1
MCHC g/dI 28.4+3.3 238+ 1.4
PLT The/ul 256.4+ 50.8 165+ 25.6

la 1b 2a 2b 3a 3b kb

Figure4: " heterozygousin HbDg* patients
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Figure5: cd8/9 positivein HbDP patients(Lanel)

1 B 100bp 3

650bp

Figure6A : Check gd for xmn-1 polymor phism
1 2 3 25 bp

Figure6B : Xmn-1 polymor phismin HbDp* patients
(Lane 1,2 are heterozygous and lane 3 is homozygous for
Xmn-1 polymor phism)

deletions) and co-inheritance of alpha 3.7 kb dele-
tionsinthe patients. Co-inheritance of the a. deletions
and B mutation with hemoglobin D present clinical
manifestationsfrom mild to moderate severity.
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