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In 1951, Itano® encountered a new hemoglobin variant, which
co-migrated with hemoglobin S (Hb S) at akaline pH, but
failed to sickle. It was labeled as hemoglobin D (Hb D), and
was subsequently found to have the structure a-2-b-2-121
Glu—=GIn, where glutamine replaced the norma b-121
glutamic acid.?

The eectrophoretic mobilities of Hb D and Hb S are
identical a alkaine pH, however, Hb S can be differentiated
from Hb D by its decrease solubility in the reduced state and
its associated presence with sickling. Furthermore, Hb D can
be separated from Hb S on citrate agar gel electrophoresis a
pH 6.2.2 It was later found that the Hb D gene can be detected
by DNA amplification and globin chain anaysis®*® Several
cases of Hb D have been reported and were labeled as Hb D
Punjab or Hb D Los Angeles.®™°

Biochemically, Hb D occurs in four forms. heterozygous
Hb D trait, Hb D-thalassemia, Hb S-D disease, and the rare
homozygous Hb D disease, which is associated with a clinical
disorder similar to, but less severe than, sickle cell anemia™
Hb D has been reported in association with hematolcgical
malignancy such as leukemia and Hodgkin’ s lymphoma.

In Saudi Arabia, the a-thadassemia gene is highly
prevalent, with an incidence of more than 50% in certain
aress of the Eastern Province, dthough Hb D, which is quite
prevalent in other ethnic groups, has not been reported in the
region.”®

Materials and Methods

Blood samples were collected in 5 mL tubes containing
EDTA as anticoagulant. Red cell indices were determined by
Coulter S Plus I11 (Coulter Electronics, Luton, England), and
blood smears were assessed using Wright stain. Sickling test
was investigated using sickle quick test (Genera Diagnostic,
North Carolina, U.S.A.).

BCB dain was used to look for hemoglobin H. Serum
iron and total iron-binding capacity (TIBC) were determined
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by ACA (USA), and serum ferritin was quantified
radioisotopicaly. Hb A2 was edtimated by microcolumn
chromatography. Hemoglobin electrophoresis was obtained
using cellulose acetate at pH 8.6 and citrate agar at pH 6.2.
Globin chain biosynthesis was performed a King Fahad
Medical Research Center, Jeddah, Saudi Arabia, according to
previously reported methods and by standard techniques.™

Case Report

The propositus was a four-year-old Saudi girl from the
Eastern Province of Saudi Arabia. She was investigated in our
clinic for her lifelong microcytic hypochromic anemia, which
was refractory to the iron therapy prescribed at severa
hospitals. There was no history of blood transfusion at any
time during her life.

Physical examination revedled pallor of the mucous
membranes but no jaundice. Her weight was 11.9 kg and
height 94 cm, and within the 50th percentile. The liver and
spleen were not enlarged and there was no skeletal
deformity. She had two sisters who showed similar clinical
findings, while her parents, who are cousins, were
asymptomatic.

Results

The laboratory results are shown in Table 1. The
propositus and her sisters had mild microcytic hypochromic
anemia, and their periphera blood smesars, together with those
of the father, showed microcytic hypochromic red cellswith a
few target cels. Erythrocytoss was observed in the
propositus and her father. lron deficiency anemia was
excluded by the normal serum iron, normal TIBC and ferritin
concentrations.

The propositus, her mother and sisters were of the Hb D
Punjab trait, and they, with the exception of one,
demonstrated measurable Hb A2. On the other hand, Hb A
was seen in the father's specimen. a-thadassemia was
confirmed by the increased non-alpha to apha chain ratios in
the propositus and her sisters. Gene analysis to determine the
type of a-thalassemiais being carried out and will be reported
when available No hemoglobin H was detected
electrophoretically, and no Hb H inclusions were seen in red
cell smears.
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TasLe 1. Clinical laboratory data of the study family.
Hb RBC MCV MCH Retics Non-alphato HbA  HbA? Iron TIBC Ferritin
Age gL  10%L Hematocrit fL pg RDW %  dpharatio % % HbD% mmol/L mmol/l  nglL
Father 27 138  6.36 0.44 686 218 139 06 - 97 3 0 147 457 1244
Mother 22 125 53 0.39 80.9 286 133 17 - 66.1 2 319 159 527 9.5
Propositus 4 9.9 71 0.28 56.0 203 144 08 2.82 62 2 36 172 446  11.23
Sister (1) 2 117 573 0.37 637 207 141 19 2.23 65 2 33 217 575 9.1
Sister(2) 7m 105 553 0.33 58.9 190 146 12 34 69 0 31 209 494 26.1
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