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NOTABLE CASES

We document the first case of the sickle-cell gene — Hb-S gene importation leading 
to Hb-S/b-thalassaemia double heterozygosity — in the apparently previously 
Hb-S gene-free setting of Papua New Guinea.  (MJA 2002; 176: 70-71)

THE SICKLE HAEMOGLOBIN GENE has
deleterious health effects in people who
are homozygous. However, it does con-
fer protection against malaria and has
concentrated, with other protective hae-
moglobinopathies, in areas of the world
where malaria is endemic. It is found
widely in Africa, the Mediterranean, the
Middle East and parts of India, and in
communities of African descent in
countries such as the United States and
the Caribbean,2 but has never previ-
ously been reported in Papua New
Guinea. This seems surprising in a
country where malaria is endemic,
where the thalassaemias are common,3-5 where there is a
wide variety of G6PD variants6,7 and where Southeast Asian
ovalocytosis (SAO) is also common. 8,9

Here, we report the first documented case of the sickle-
cell gene in a Papua New Guinean.

Clinical record

A four-year-old boy from the Oro Province of Papua New
Guinea was admitted to hospital with pain over the left
upper abdominal quadrant after a fall. He had been admit-
ted on previous occasions with recurrent anaemia. He was
pale, with a temperature of 38°C. His spleen was palpable
6 cm below the left subcostal margin. There were no other
significant findings.

Full blood examination showed a haemoglobin concentra-
tion of 82 g/L (reference range, 118–142 g/L), a white cell
count of 14.5 3 109/L (reference range, 5–15 3 109/L), with
a normal differential count and a platelet count of
610 3 109/L (reference range, 150–400 3 109/L). Red-cell

indices were not part of the routine
report from the provincial laboratory.
The blood film showed sickle cells,
hypochromic microcytic cells and many
target cells (Box 1). The thick blood
film showed Plasmodium falciparum tro-
phozoites at a density of 10 parasites per
100 high power fields. The patient’s
sickling test was positive. Cation-
exchange high-performance liquid chro-
matography (HPLC) analysis of the
haemoglobin (Hb) showed an abnormal
peak comprising approximately 80% of
the total (Box 2). HbA comprised 7.1%
(reference range, > 95%), HbA2 com-

prised 6.9% (reference range, 1.9%–3.3%) and HbF com-
prised 6.7% (reference range, 0.0%–1.4%). The patient’s
haemoglobin electrophoresis strip (on cellulose acetate
using a Tris-EDTA boric acid buffer, pH 8.4) showed an
abnormal haemoglobin, moving in the position of HbS.
This abnormal haemoglobin was confirmed on Titan gel
acid electrophoresis. These findings are consistent with
double heterozygosity for sickle-cell haemoglobin and b+-
thalassaemia trait.10 Electrophoresis of blood from our
patient’s mother showed abnormal haemoglobin comprising
33.1%, consistent with the heterozygous HbS state (HbAS).
Levels of HbA2 and HbF were normal. The father’s blood
did not contain abnormal haemoglobin, but quantitation
showed an HbA2 level of 5.2% and an HbF level of 0.7%,
consistent with b-thalassaemia minor. Similar results were
obtained for the patient’s younger sibling.

Discussion with the parents after sickle-cell/b+-thalassae-
mia was confirmed disclosed that the mother’s grandmother
was either African or of mixed Solomon Islands and African
parentage. She had originally come to Papua New Guinea
early in the 20th century as a missionary and had married
into the local community. The patient’s immediate pedigree
is shown in Box 3.

Discussion

Marriage outside traditional boundaries is generally
accepted as being genetically beneficial. Our case report
indicates the rare corollary of such wisdom, in which a gene
has been introduced into the community which, while
beneficial in normal heterozygotes, is deleterious in homozy-
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gotes and in combination with other abnormal genes. The fact that the gene is not
clinically expressed in the heterozygous state has disguised its presence until
manifestation in our patient with the serious clinical effects resulting from double
heterozygosity. It is highly probable that the gene is established in other Papua New
Guinean descendants of our patient’s great-grandmother. 

It is almost inevitable that patients with double heterozygosity and patients with
homozygous Hb-S disease will pose additional problems of management and
counselling in the future. Patients with sickle-cell/b+-thalassaemia present similarly
to those with sickle-cell anaemia and should be managed in the same way.
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