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ABSTRACT

Itano first described hemoglobin D in 1951 in a Caucasian family who had
hemoglobin Sinteracting with D. Hemoglobin D was the fifth hemoglo-
bin to be described. Compound heterzygosity for bs/bd resultsin a se-
vere hemolytic anaemiaand clinical syndrome similar to that of sickle cell
disease. Here, we report a case of Hb SD Punjab disease. A 13 year old
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female presented with hemol ytic anaemia, hepatosplenomegaly and oc-
casional paininabdomen. Initially, she wasthought to be acase of sickle
cell anaemia, however, with the help of HPL C it was confirmed asHb SD

disease. © 2012 Trade Sciencelnc. - INDIA

INTRODUCTION

Hemoglobin (Hb) abnormality isthemost frequent
geneticdisease, affecting gpproximeately 7% of theworld
population®, Hemoglobin Sworldwideisthemost fre-
quent clinicaly severeHb variant?.

Therearemany different kindsof hemoglobin genes.
Thenorma hemoglobingeneiscalledA, however there
areover 400 abnormal hemoglobin genes. The most
common are S, C, D, O, B-thal assemia because you
inherit one genefrom each parent it ispossibleto get
many different combinationsof genes?.

InHb SD, one 3-globin geneencodesachain lead-
ing to formation of hemoglobin S (HbS) and the other
B-globin geneencodesap -chain leading to formation
of hemoglobin D. HbD, unlikethennormal adult HbA,
can participatein the polymerization processwith HbS,
thusleading to atypical hemolytic anaemiaswith en-
hanced sickling.

CASEHISTORY

A 13year old femaechild wasadmitted tothein-
stitutewith fever for 1 week and pain abdomen for 1
month. Physcal examination reveded short Sature, pae
tongue, pal e spoon shaped nails, enlarged tender spleen
8cminsizeand liver 3cm bel ow right costal margin.

INVESTIGATIONS

Haematol ogicd investigationsof the patient showed
Hb 4.10g/dl, RBC count 1.18 mill/mm?3, PCV 12%,
MCV 101.70fL, MCH 33.50pg and RDW 37.90%
(TABLE 2). Periphera blood smear showed moder-
ateanisopoikilocytos's, normocytes, teardrop cdlls, tar-
get cdls, sicklelikecdlls, Ted polychromasia(Figure
1). Total T4 levelswas3.29 ug/dl, total T3 levelswas
0.725ng/ml and TSH levelswas56.7mIU/L.
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TABLE 1: Hemoglobin HPL C/ electrophoresisof patient,
parentsand siblings.

Hb-HPLC showed HbF 19.70%, Hb adult
12.03%, HbD 38.70%, Hb sickle 23.30%; sugges-

re Karaniit 50 Sukhwinder S“g;]‘;hha"” sharaniit peaence  tive of haemoglobin SD disease (TABLE 1). When
Name PK?urt (patient’s (patient’s  (patient’s (patient’s (I;ange parents were investigated, Hb-HPLC of father
(Patient) % iher)  mother)  brother)  sister) (0 899) 0 o
o 0 ” showed Hb adult 51.80 % and Hb D 35.60%, hema-
e ears ears ears . . .
Hf) i 1570 o 1m0 ZOO 1yoo Leoy,  ological index showed Hb 14.10g/dl with MCH 29.90
. <1 . <l1. <1. <1. . . . .
o2 120 280 210 280 350 9600/" pg findings suggestive of Hb “D” Trait (heterozygous
. . . . . <9.
o o State) and Hb-HPLC of mother showed Hb adult
Aquit 1230 5180 - 5580 5550 8730 g5790,  55.80%, Hb sickle 32.80%, hematological index
HbA, 200 220 330 270 250 150-350% ghowed Hb 11.30g/dl, PCV 35.70% with RDW
HbD 3870 3580 s —- veage 15.70%, suggestive of HbS (heterozygous state).
gf;kle 2330 3280 - e wage  Sicklingtest of both the patient and the mother showed
Others 260  7.20 330 640 550 <1000% pOSitiveresults
TABLE 2: Hematological I ndicesof patient, parentsand siblings.
Test Name Karanjit Kaur Partap Singh ~ Sukhwinder Kaur  Sukhchain Singh ~ Sharanjit Kaur Reference
(Patient) (patient’sfather) (patient’smother) (patient’sbrother) (patient’ssister) Range
Hb 4.10 14.10 11.30 12.50 11.30 11.50-15.00 g/dl
RBC Count 118 5.25 4.10 4.65 3.01 3.80-4.80 Mill/mm3
PCV 12.00 42.70 35.70 37.00 34.50 36.00-46.00 %
MCV 101.70 81.50 87.20 79.50 88.30 80.00-100.00 fL
MCH 33.50 26.90 27.50 26.90 28.90 27.00-32.00 pg
RDW 37.90 14.00 15.70 16.70 17.10 11.50-14.50 %
Suggestive Hb SD Hb D Punjab Hb S Trait Hb D Punjab Trait Normal
impression Disease Trait Heterzygous Heterzygous Heterzygous
Bse g 0 Loy} ' disease. (5). In heterozygous statesit isseen in combi-
Sy NP i B om'e nation with HbSand B- thalassemid®. HbD interacts
}’}f‘n’ Y P ., E a%*  withHbStoformadinicaly significant condition. This
%2 e @8 * .o o & " oae,  isascribedtoaspedificinteractioninthefiber duetoa
a , w ar ® o n @ Yl e . . . .. e .
o Bt I DA ? af »  possibleroleof resdue121inbetachaininstabilising
3 s - 7 . Pl s o> i e 3 . . .
e o . 24, ‘a doo " & . thepolymer andthusincreasingintracellular polymer-
>3 286 .o % izationof HbS".
8o J0%s 2 i

Iéigurél: Peripheral blood smear of patiér;t.
DISCUSSION

Hb D isthefourth most common hemoglobin vari-
ant, which devel oped as a response to the selective
pressure of malaria. It ismost often found in people
livinginIndia, Pakistan, England, Irdand, Holland, Aus-
tralia, China, Iran, Turkey and their descendants®. Hb
D Punjab aso known as Hb D LosAngelesis a -
chain variant and is characterized by substitution of
glutamic acid for glutamine at codon 121 of - chain.
Hb D hasbeen described in both the heterozygous and
homozygous states?.

HomozygousHbDD israreand arelatively mild

Thedistinction between sicklecdll anemiaand SD
diseaseisimportant because of thedifferent prognosis
inthetwo diseases®.

Theéd ectrophoretic mobility of HbD isidentical to
that of HbS at alkaline pH and absence of sickling of
erythrocytesin PBF® whereas PBF of HbSD shows
thepresenceof sicklecells.

The patientsa so suffer from hypothyroidismthe
reason for thiscould be repeated transfusionsleading
toiron-overload-related complicationswhichinclude
insufficiency of theparathyroid, thyroid, and pituitary™*”.

CONCLUSION

Duetoincreased prevalence of somegenetic dis-
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ordersin someracial or ethnic groupslike HbD dis-
ease, it being thefourth most common Hb variant. HbD
Punjabistheonly variant with HbD mobility whichleads
to a severe disease when associated with HbS. Pre-
marital screening and counseling pavestheway for a
hedlthy reproductivelifefor couples. Measuressuch as
hedlth education, carrier screeningand premarital coun-
seling should be explored by variousNGQO’s, in order
to reducethefrequency of affected births.
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