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Medical Memoranda

Management of Pregnancy in a Woman
with Hb H Disease

British Medical Journal, 1969, 4, 473-474

Hb H disease is one of the a-thalassaemia syndromes. The
a-thalassaemias are a heterogeneous group of conditions due to
an inherited defect of the synthesis of the a-chains of Hb A
(aj2)2) (Huehns, 1965 ; Weatherall, 1965). According to current
concepts there are believed to be two a-thalassaemic genes
involved in these syndromes, a' and a2 (Weatherall, 1969).
The homozygous inheritance of two a1-thalassaemia genes

is believed to result in the complete suppression of a-chain
synthesis. The fetus is unable to synthesize Hb F (a72y2) and
only produces tetramers of y-chains, Hb Bart's (y4). This
results in the fetus being stillborn between 28 and 34 weeks
with hydrops fetalis. The homozygous inheritance of the
a 2-thalassaemia genes is as yet unrecognizable.
The heterozygous inheritance of both genes (a1/a2) is thought

to result in Hb H disease. In this condition there is a moderate
suppression of a-chain synthesis and the excess 8-chain form
tetramers of jl4 or Hb H. Hb H disease can be diagnosed in
the laboratory by the following criteria: a blood film appear-
ance suggestive of thalassaemia, decreased osmotic fragility of
the red cells, the finding of inclusions typical of Hb H in the
majority of red cells after incubation with new methylene blue
at 370 C., and the presence of a fast-running haemoglobin
(10-30% of the total) on zone electrophoresis at pH 8 6.
The heterozygous inheritance of either a-thalassaemia gene

with the normal a-chain gene (al/a and a 2/a) results in a very
mild clinical condition in adult life. Only the a1-thalassaemia
trait can be recognized, the a2/a trait being undetectable by
available techniques.
The various genotypes of a-thalassaemia are more easily

recognized by examination of the cord blood at birth for
Hb Bart's (Wasi, Na-Nakorn, and Suingdumrong, 1964). The

amount of Hb Bares present is indicative of the degree of
a-chain suppression and the type of a.-thalassaemia inherited-
25% =-al/a2 (Hb H disease), 5-10%S=aO/a (a-halasaemia
trait), and 1-2% =a2/a (a2-thalassaemia trait).
We report the management of a pregnancy in a woman

suffering from Hb H disease.

CASE REPORT

FAMILY STUDY

The patient was a 34-year-old Greek Cypriot. In 1958 she was
investigated at Hammersmith Hospital for a chronic haemolytic
anaemia, which proved to be Hb H disease. She returned to
Hammersmith Hospital in 1968 for management of her pregnancy,
and the following haematological investigations were carried out to
confirm the diagnosis. Incubation of the red cells with new
methylene blue showed that 85% of them contained inclusions of
typical Hb H. and on starch-gel electrophoresis at pH 8-6 2-5%
of the haemoglobin was fast-running. The globin of the fast-
running haemoglobin was prepared by acid acetone precipitation
after separation and elution of the haemoglobin by starch-block
electrophoresis. The peptide chains of the globin were examined
by CMC chromatography in 8M urea/mercaptoethanol buffers
(Clegg, Naughton, and Weatherall, 1966), and it was found to
consist entirely of fiA-chains. Thus the Hb H disease was con-
firmed.
Her husband and her father were investigated at the same time

to determine whether they were affected by one of the a-thalassaemia
syndromes. Neither her father nor her husband was anaenmic, but
both had slightly hypochromic blood films, a decrease in the osmotic
fragility of their red cells, an occasional Hb-H-containing red cell,
and trace amounts of Hb H, detectable by starch-gel electrophoresis
at pH 7. These findings suggest that both her father and her
husband had a'-thala'ssaemia trait (a/a), The patient's mother
was not available for study, but she was believed to be normal
haematologically. Nevertheless, because the patient had inherited
both a'- and a'-thalassaemia genes, the mother must carry the
a'-thalassaemia gene.
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The patient had had several miscarriages, but two pregnancies
had continued past 28 weeks. The first, in 1961, terminated with
the fetus being stillborn at 32 weeks with hydrops fetalis. The
second resulted in the birth of a live female infant, who has since
been shown to have Hb H disease.
The genetic pattern of the family (see Fig.) supports the current

concept of a-thalassaemia. The living child inherited the a'- and
a'-thalassaemia genes, resulting in Hb H disease, and it also seems
very probable that the stillborn fetus was homozygous for the
a'-thalassaemia genes.

Proposito OC2

Stillborn t1
Family tree of the patient.

CURRENT PREGNANCY

The patient was first seen in Cyprus when 14 weeks pregnant.
She complained of symptoms related to anaemia. She was trans-
fused with a total of 3-5 1. of blood over the next three months,
but at 30 weeks became increasingly dyspnoeic and developed ankle
oedema. She was found to be in heart failure and was treated
with digoxin and diuretics.
At 34 weeks she was transferred from Cyprus to Hammersmith

Hospital for further management of her pregnancy. On admission
she was clinically anaemic but had no signs of heart failure. The
liver and spleen were enlarged 2 cm. and 10 cm. respectively, and
the uterus corresponded to a 34-week pregnancy. Investigations
at this time showed: Hb 8'0 g./100 ml., P.C.V. 26%, reticulocytes
9%, and W.B.C. 10,000/cu. mm. The serum bilirubin was 1 mg./
100 ml., and serum folate 5 3 ng./100 ml. The patient was trans-
fused with one litre of packed cells and kept at rest.

To determine whether the fetus of the current pregnancy was
affected amniocentesis was performed at 34 weeks. The optical
density difference at 450 mjA (Lilley, 1961) was 0-2. This is the
order of reading associated with c=vere haemolytic disease of the
newborn due to rhesus incompatibility. It seemed likely, therefore,
that the haemolysis was occurring. Theoretically the fetus could
have four possible haemoglobin genotypes: a1/a5, al/ca, al/a, a2/a
(see Fig.). The al/a' genotype was excluded because the pregnancy
had reached 34 weeks and because an x-ray picture of the fetus did
not suggest that it was hydropic. Nevertheless, because of the high
optical density difference it was thought that the fetus was probably
heterozygous for both the al- and cX2-thalassaemia genes-that is,
it had Hb H disease. Three possible forms of management were

considered: (1) intrauterine transfusion, (2) termination of preg-
nancy, and (3) non-intervention. The last of these was chosen
because it was not known whether haemolysis due to Hb H disease
would worsen or not as the pregnancy progressed. Nevertheless,
repeated amniocenteses were carried out to assess the degree of
haemolysis. The readings rather surprisingly showed a steady
decline in the optical density difference: 0-11 at 37 weeks, 0-10 at

38 weeks, and 0 07 (normal) at 39 weeks. At 391 weeks an elective
caesarean section was performed, resulting in the birth of a live
female infant.
The infant breathed immediately and did not show signs of cardiac

or respiratory distress.
The haematological findings of the infant's cord blood were as

follows: Hb 20 g./100 ml., P.C.V. 52%, and reticulocytes 6%.
A minor haemoglobin component consistent with Hb Bart's was
fimnd on starch-gel electrophoresis at pH 8-6. This amounted to
onlv 1 5-2 5°' of the total haemoglobin. Because of the haemato-
logical findings and the small amount of Hb Bart's present in the

cord blood it was concluded that the child was heterozygous for
the a2-thalassaemia gene and the normal a-chain gene (see Fig.),
the best genotype she could have.

Both mother and child made uncomplicated postoperative
recoveries and were discharged from hospital after 10 days.

COMMENT

Hb H disease is only rarely seen in this country, and this
case report contains several features concerning the inheritance
and haematological findings of this disease. Firstly, the family
tree of the patient supports the current concept of the inherit-
ance of a-thalassaemia-that is, that there are probably two
a-thalassaemia genes involved, the interaction of which results
in several clinical syndromes. Secondly, the increase in haemo-
unexplained feature of thalassaemic disease, and patients with Hb
H disease may be diagnosed for the first time during pregnancy
Hb disease may be diagnosed for the first time during pregnancy
(Weatherall, 1965). Finally, another point of interest is the
finding of a high optical density difference index in the liquor
amnii. We are not aware of any other reports concerning the
amniotic fluid findings in this condition.
The high optical density difference index of the liquor amnii

could have been due to either conjugated bilirubin from the
mother or fetal haemolysis. The former is unlikely because
the maternal bilirubin was in all probability unconjugated, and
there is very good evidence (Schmid, 1967; Jonasson and
Persson, 1968) that unconjugated bilirubin does not cross the
placental barrier. The degree of haemolysis at term could not
have been severe in view of the cord blood findings. Haemo-
lysis, however, may have been more severe at 34 weeks, when
the high optical density difference of 0-2 was found. One
explanation for this is that the amount of Hb Bart's present
in the foetal red cells at 34 weeks may have been greater than
the 1-2% found at 39 weeks. Alternatively, the degree of
a-chain suppression may be more severe at 34 weeks than at
term. We have no evidence, however, to support these sugges-
tions.

Whatever the cause of the high optical density difference of
the amniotic fluid, it is important to realize that in this preg-
nancy intervention would have been unnecessary and could have
been harmful.

We are grateful to Professor J. C. M. Browne and Professor
J. V. Dacie for permission to publish this case and for their help
in the preparation of the manuscript.
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