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Haemoglobin E Disease in Bahrain
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Objective: To report the presence of abnormal haemoglobin E (Hb E) in the Bahraini population
and study its interaction with other haemoglobinopathies prevalent in Bahrain.

Study Design: a) Identification of Hb K during routine haemoglobinopathy screening and
subsequent confirmation by various biochemical methods. b) Analysis of haematological data
of all cases of Hb E detected during the year 1997.

Results: Seventeen cases (families) with Hb E were identified in Bahrainis in 1997, They
consisted of 13 cases of Hb E trait, 3 cases of Hb S-E disease and one case of Hb E-Beta
thalassaemia. Haematological data showed normal to mild disease in the trait form and a
severer picture when in combination with Hb S and or Beta thalassaemia.

Conclusion: This is the first report of the existence of Hb E in the Bahraini population. When
in combination with other haemoglobinopathies namely Hb S and Beta thalassaemia, both of
which are highly prevalent in Bahrain, it can produce a clinical disorder, similar to Sickle Cell
disease or Beta thalassaemia major, requiring close monitoring, treatment and genetic counseling.
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Haemoglobin I (Hb E) 1s an abnormal haemoglobin found
principally in the south east Asian countries such as Burma,
Thaitland, Cambodia, Laos. Malaysia, Indonesia and eastern
states of Indial. In some of these areas the carrier rate is as
high as 30%. This abnormal haemoglobin has rarely been
seen in Arab countries® and has never been reported in
Bahrainis. We report here 17 cases of HbE disease in trait
form and 1in combination with other haemoglobinopathies
in Bahrainis detected in the year 1997,

METHODS

All HbL: cases were detected by initial screening in cellulose
acetate electrophoresis at pH 8.6 (Helena Laboratories, UK)
and then by HPLC (Beta-thal short programme variant
haemoglobin testing system. Biorad USA). Samples were
also subjected to acid agar gel electrophoresis (Paragon acid
haemoglobin electrophoresis. Beckman, USA) and
ummunological detection with anti HbE antibodies (Isolab
Haemocard, UK).

Complete blood counts were done in Coulter and Giemsa
stained peripheral blood smears were examined.

RESULTS
In 1997 a total ol 11870 haecmoglobin electrophoresis were

conducted 1n the haematology laboratory at the Salmaniya
Medical Complex. Seventeen cases (families) with HbE
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were detected in Bahrainis. comprising of 13 cases ot HbE
trait, 3 cases of HBS-E disease and one case of HbE-Beta
thalassaemia. An additional 7 cases of HbE were detected
in non-Bahrainis (Bangladeshi - 6. Indian - 1). which are
not included in this report.

Table 1. Haemoatological values of 13 cases of
Hb E trait in Bahrain

Sr Age (sex) Hb  MCV MCH RDW Retics HhA HbE HbF
No.(MIF) oldl % T s Y
| Newborn (M) 13.3 103.0 350 17.2 3.0 8.3 48 720
2 4 months (M) 10.2  8§0.0 250 129 .2 562 155 215
3 dmonths (M) 1.1 690 209 14,0 1O 605 207 8.2
4 4months (M) 122 840 290 194 1.2 628 280 04
3 Ymonths (M) 99 35 168 193 .5 641 187 4]
6 2vyears(F) 100 672 235 152 1.5 611 209 2.0
7 3years(F) 109 780 239 13 .2 646 275 |.2
§ byears (M) 121 700 233 136 04 613 312 08
9 Tyears (M) 110 751 241 145 05 637 282 09
10 22years(F) 108 732 225 153 .2 612 316 05
11 3lyears(M) 140 700 250 135 10O 370 289 06
12 44 vears(F) 11.0 70.1 215 194 05 699 221 0.3
13 67 years(F) 8.7 760 240 |51 06 652 298 03

Haemoglobin E trait: Table 1 gives the haematological details
of the 13 cases ol HbE trait. Age ranged Irom newborn to
67 vears. The newborn was detected during cord blood
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screening and the other 12 cases presented to the hospital
with some complaints. Eight were in paediatric age group
and 4 were adults. All except one adult case had low
haemoglobin levels (median llg/dl). MCV was low in all
cases and all cases showed microcytosis and target cells.
Hb E levels ranged from 18.7 to 31.6 with a median value
of 27.5%. Fetal haemoglobin (Hb F) was less than 1% in
all patients above one year of age (Fig 1).
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Figure 2. Hb electrophoresis at pH 8.6 in cellulose acerate
showing separation of Hb bands. Sample No. 43 is from a
case of Hb S-F disease.

Figure 1. Hb electrophoresis at pH 8.6 in-cellillose acetate
showing separation of Hbs S, E, F and A. Sample No.13 is
a case of Hb E trait.

HbE - Beta thalassaemia: One case of double heterozygosity
for HbE and Beta thalassaemia was seen during 1997, This
was a 3 year old male child with moderate to severe
haemolytic picture. His haemoglobin was 6.9 g/dl, peripheral
smear showed marked anisopoikilocytosis with microcytes,
hypochromia and target cells. HbE was 75% with 18.5%
Hb F. Investigation of parents revealed HbE trait in the
mother and Beta thalassaemia trait 1n the father.

Table 2. Haemoatological values of 3 cases of
HbS-E disease

St Age(sex)  Hb  MCV MCH RDW HbS HbE HbF
No. (MIF) oldl % % %

Syears (I) 92 630 2235 152 337
Syears(F) &8 799 270 148 351 ;
dyears (M) 11.1 680 230 144 3580 357
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Hb S - E disease: There were 3 cases with double
heterozygosity for Hb S and Hb E (Table 2). All 3 were
adults. All had low haemoglobin levels, low MCV,
microcytosis and target cells. Hb E was 33.7 to 38.1%. Hb
S 33.7 to 56.0% and Hb F 2.5 to 5.2% (Figs 2 & 3).
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Figure 3. HPLC of haemoglobin showing Hb S and Hb E
which is eluted with Hb A2 from a case of Hb S-E disease.

DISCUSSION

Hb E 1s the result of a Beta globin chain mutation, lysine
replacing glutamic acid at position 26 of the Beta chain?.
This base substitution not only produces a haemoglobin that
is somewhat unstable when subjected to oxidative stress®.
but also creates a new potential splicing sequence giving
rise to a thalassaemia like situation-©.

In the trait form this abnormal haemoglobin is symptomless.
The red cells show slight but significant reduction in MCV
and MCH although the blood film 1s usually relatively
normal . Most of our cases however showed low Hb levels
and abnormal red cell morphology. The homozygous state




for Hb E 1s characterised by a very mild degree ol anaemia
with slightly reduced red cell survival®. The clinical
mantlestations of heterozygous state between Hb E and Beta
thalassaemia 1s more severe than homozygous Hb E disease
which usually presents with moderate anaemia and
splenomegaly®.

Double heterozygosity for Hb S and Hb E is extremely rare.
The reported cases were less than 10 till today'Y. Clinical
features in children are either insignificant or equivocal”.
Older patients however sometimes have symptoms suggestive
of a major sickling disorder!!. Patients with Hb S-E disease
may not require the vigorous infection prophylaxis and
counseling that 1s required for those with more severe sickle
haemoglobinopathy. However they must be monitored
closely tor any worsening of their haematologic condition
as they grow older.

CONCLUSION

This is the first report of the existence of Haemoglobin
E in Bahrainis. These cases can be misdiagnosed in
screening methods of haemoglobin electrophoresis. Better
separation technigues such as HPLC and immunological
methods are required to identify this abnormal
haemoglobin. When in combination with other
haemoglobinopathies namely Hb S and Beta
thalassaemia, it can produce moderate to severe clinical
disorder, similar to sickle cell disease and B-thalassaemia
major, requiring close monitoring and treatment.

Haemoglobin E. Disease
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