HAEMOGLOBIN E TRAIT: A FREQUENTLY
INCRIMINATED INNOCENT TRAIT
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Abstract:

Background: Haemoglobin (Hb) level in Hb E trait or heterozygous Hb E usually does not go
bellow reference level, so does not causes any significant anaemia. However, many medical
practitioner conclude Hb E trait as a cause of anaemia when they find Hb E trait in the course
of evaluation.

Objective:The objective of this case series is to find out whether Hb E trait can be a cause of
significant anaemia or not.

Methods: A series of cases of Hb E trait with significant anaemia was systematically evaluated
to find out the real cause of anaemia and treated accordingly and followed up to find out
whether Hb E trait itself can be a cause of anaemia at all.

Result: Out of 13 anaemic patients presented with the diagnosis of Hb E trait, 1 was not Hb
E tarit at all but Hb E/a thalassaemia. Out of 12 actual Hb E trait, 1 expired within treatment
for acute lymphoblastic leukaemia. Correctable cause of anaemia was found in 10 out of
remaining 11 cases and 1 case had very high CRP and didn’t comply with further investigation.
Anaemia was corrected with treatment in 9 cases and partially corrected in 1 case who was not
compliant to regular treatment.

Conclusion: Hb E trait is not a cause of significant anaemia and a probable incidental finding
in anaemic patient undergoing Hb electrophoresis, especially in areas where Hb E is quite

common like Bangladesh.
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Introduction:

Haemoglobin E is a  globin variant haemo-
globin, most common in southeast Asia and
adjoining regions like Bangladesh!-3. It is a
variant haemoglobin with mild 4 thalassaemic
phenotype. In homozygous form it is like
thalassaemia minor both clinically and
haematologically, that is mildly anaemic or not
anaemic at all with slightly reduced
haemoglobin level, markedly reduced mean
corpuscular volume (MCV) and mean
corpuscular haemoglobin (MCH), normal mean
corpuscular haemoglobin concentration
(MCHC) and raised or upper normal number of
red blood cells (RBCs). However in heterozygous
form it is completely normal clinically and
haemogram is also within normal limit except
mild microcytosis and Hb level is only
insignificantly lower than reference in some
cases. Due to it’s a thalassaemic phenotype,
double heterozygous haemoglobin E/f
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thalassaemia is symptomatic and present most
commonly as thalassaemia intermedia followed
by thalassaemia major and a small fraction may
behave like thalassaemia minor as well.l:*

To perform haemoglobin electrophoresis as part
of anaemia evaluation is a common practice
among physicians of Bangladesh. As haemoglobin
E is a prevalent haemoglobin variant found in
Bangladeshi population a significant number of
haemoglobin E trait is detected incidentally in
the course of such evaluation process.l. Due to
limited information to Bangladeshi physicians
about the clinical phenotype of haemoglobin E
trait, many a times they diagnose this hereditary
haemoglobin defect as cause of anaemia of the
patient under evaluation, which result in
masking of actual cause of anaemia. To alleviate
this misconception these authors attempted to
explore and correct the cause of anaemia in a
series of cases of haemoglobin E trait with
significant anaemia.
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Method:

It was an observation of series of cases with
variable intervention as required (according to
cause of anaemia found). A total of 13 cases of
already diagnosed haemoglobin E trait having
significant anaemia (haemoglobin d” 10 gm/
dl) were evaluated to explore the cause of
anaemia. Out of them 12 were diagnosed as
haemoglobin E trait earlier in the course of
investigation for anaemia. Another anaemic
lady was mother of a child with homozygous
haemoglobin E, so was an obligate heterozygous
for haemoglobin E. Past treatment for their
conditions were also explored from history. After
exploration of cause of anaemia, patients were
treated accordingly and result of treatment was
evaluated finally. Result of treatment was
evaluated in two stages. Early evaluation was
done by reticulocyte response following
haematinics, where appropriate. Late
evaluation with complete blood count was done
at time when full recovery was expected.

Result:

When fully evaluated for the cause of anaemia
iron deficiency was detected in 8 cases, out of
those eight one had hypothyroidism as well,
however hypothyroidism was found in 1 more
case. Chronic inflammation was found in one
of iron deficient cases. One has megaloblastic
anaemia due to vit-B12 deficiency, 1 has
chronic disease, 1 was diagnosed as acute
lymphoblastic leukaemia and 1was diagnosed
as haemoglobin E/a thalassaemia so his
earlier diagnosis of haemoglobin E trait was
not correct. Out of all 13 cases 10 (case no. 1to
10) were treated earlier and 3 (case no. 11 to
13) were presented to one of the authors for
first time for evaluation of anaemia. Out of 10
cases treated earlier, haemoglobin E trait was
designated as the cause of their anaemia in 9
cases and iron deficiency was designated as
cause of anaemia in 1 case.

Regarding treatment of those 10 cases treated
earlier, 7 were transfused blood, 1 was treated
symptomatically, 1 was referred to Haematology
and lwas treated with iron preparation but
inadequately so anaemia recurred. All 10 cases
were advised to avoid iron rich food in a long
run with the fear of ‘iron loading’. Red cell
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indices along with other relevant findings of
all 13 cases during their first evaluation by the
authors are given in table-1.

All the cases have been offered treatment,
appropriate for the cause of anaemia identified.
Those 8 cases found to have iron deficiency
was given iron replacement either oral or
parenteral. Case number 9, who had chronic
inflammation along with iron deficiency, was
incompliant to intravenous as well as oral iron.
Case number 13 received iron replacement
properly, however continued to take thyroid
hormone replacement irregularly.

Case 4 was treated with titrated dose of
thyroxine and followed till 2 month after
achieving euthyroid status. Case number 10
was treated with intramuscular
hydroxocobalamin 1mg twice weekly with total
8 doses.

Case 3 was actually a case of haemoglobin E/a
thalassaemia and was behaving as
thalassaemia intermedia. He was given
hydroxyurea 500 mg daily and folic acid
supplementation 5 mg daily indefinitely.
Transfusion as needed was planned and long
term management of thalassaemia intermedia
was explained to him. Case 5 was given
induction chemotherapy for acute
lymphoblastic leukaemia, who succumbed of
therapy related complication from
myelosuppression. Only the case number 2 lost
from treatment and follow up process.

Out of 13 cases, 12 was actually haemoglobin
E trait and remaining one was actually a case
of haemoglobin E/a thalassaemia wrongly
diagnosed as haemoglobin E trait earlier. Out
of those 12 cases one expired during the
treatment of acute lymphoblastic leukaemia.
Out of remaining 11 cases correctable cause/
causes of anaemia was detected in 10 cases
and in only one case definite cause was not
explored, though evidence of inflammation,
high C-reactive protein (CRP), was found.
Correction of anaemia or laboratory evidence
of response to corrective measure were found
in 9 out of 10 cases (Table- II), remaining one
was non compliant to treatment.
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Table I
Pre treatment clinical & laboratory profile of all anaemic cases with Hb E trait.

Case Age

Se Haemog RBC MCV MCH MCHC RDW- Other Important Features

Proposed Actual

X lobin Cause of Anemia
year (x10"%  (f) (pg) (gm/dI)
(gmv/dl) L) %

1 29 F 6.6 504 46.8 131 28.0 241 Serum Ferritin- 2.7 ng/ ml, Transferrin Saturation- Iron Deficiency
3.3 %.

2 18 F 9.9 386 777 256 33.0 132 CRP-13.5mgiL, Neutrophil- 14.4x10°/L Chronic inflamation

3 26 M 8.3 529 457 157 343 20.7 Moderate splenomegaly. PBF- anisopoikilocytosis, Hb E/Beta
target cells (plenty), tear drop cells, schistocytes and  thalassaemia
occasional nucleated RBCs. Hb Electrophoresis- Hb
E/Beta thalassemia

4 46 8.9 321 846 277 328 144 Sluggish ankle jerk. TSH >75 mIU/L, T4 28 nmol/L. Hypothyroidism

5 17 M 7.7 29 80.0 265 33.1 18.0 PBF and Bone Marrow: Acute Lymphoblastic Acute leukemia
Leukaemia

6 19 M 6.6 313 744 211 283 26.3 Hepatosplenomegaly, Koilonychea, Ferritin- 9.54 Iron deficiency
ng/ml, Transferrin Saturation- 8.5%, Stool OBT-
positive.

7 30 F 44 298 547 148 27.0 23.0 Splenomegaly, Engorgement of veins of anterior Iron deficiency
abdominal wall, Grade Il oesophageal varices,
Serum Ferritin- 11.02 ng/ml.

8 16 F 8.4 520 596 162 271 253 Serum Ferritin- 3.54 ng/ml. Iron deficiency

9 3% F 8.1 44 600 180 300 Ferritin- 2.85 ng/ml, Transferrin Saturation- 9%, Iron deficiency with
ESR- 88 mm in 1* hour, Hb Asc, 9.12 %. uncontrolled

diabetes

10 3% M 6.8 1.8 110 370 336 Strict vegetarian for 12 years; Serum Vit-B12, 60.0  Vit-B12 deficiency
pgm/ml.

11 13 M 8.7 391 737 223 302 23.0 Reticulocytosis following iron therapy Iron deficiency

12 24 F 8.0 438 644 183 284 203 Serum Ferritin- 7.8 ng/ml Iron deficiency

13 32 F 8.3 429 622 193 311 18.2  Ferritin- 9.0 ng/ml, Transferrin Saturation- 3.3%, Iron deficiency with

Known hypothyroid with poor control (TSH- 8
mlU/L).

hypothyroidism

(CRP= C-reactive protein, PBF= peripheral blood film, Hb= haemoglobin, RBC= red blood cells, TSH=
thyroid stimulating hormone, OBT= occult blood test)

Table II

Post treatment assessment of cases that were found to have potentially curative causes of anemia
Case Early Final Assessment Comment
No. Reticulocyte Haemoglobin RBC MCV MCH MCHC

Response (g/dY) (x10'2/1) () (pg) (g/dY)

1 9% 13.3 5.21 74.9 25.5 34.1
4 12.4 4.9 73.8 25.3 34.3 Dimorphic
§) 8.5% red cells
7 7% 11.4 4.4 78.0 25.9 33.2
8 13.1 5.36 70.0 24.4 34.9
10 13.8 6.15 68.9 22.4 32.5
11 12.7 5.52 69.7 23.0 33.0
12 11.2 4.86 73.0 23.0 31.5
13 11.5 4.98 69.1 23.1 33.4
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Fig.-1: Distribution of cases according to actual
causes of anaemia who were diagnosed as Hb E
trait. (IDA- iron deficiency anaemia, ACD-
anaemia of chronic disease, ALL- acute
lymphoblastic leukaemia).

Discussion:

Haemoglobin E is a variant haemoglobin
resulting from nucleotide substitution G’A at
codon 26 of a globin gene, changes the amino
acid encoded Lysine to Glutamate. Besides
amino acid substitution, it creates a new
alternative splice site in exon 1 of & globin gene.
It makes haemoglobin E a haemoglobin variant
with mild & thalassaemic phenotype. !5 © Even
in homozygous state (haemoglobin E disease) it
causes mild anaemia only which is comparable
to thalassaemia minor, so quite asymptomatic.
In heterozygous state (haemoglobin E trait) it is
quite normal clinically except mild reduction of
MCV and Hb level is only insignificantly lower
than reference in some cases.!> 5 7> 8 Finding
haemoglobin E trait in an anaemic patient does
not mean that it is the cause of anaemia but
an incidental finding only. Systematic
evaluation of causes usually always reveals the
true causes of anaemia. Actually for the
evaluation of anaemia, haemoglobin
electrophoresis in 15t line before careful
evaluation of patient history and haemogram,
may be misleading.

Detection of haemoglobin E heterozygosity in an
anaemic patient may hinder rather than help
revelation of the cause of anaemia. Out of 10
cases who have been treated earlier,
haemoglobin E trait was designated as the cause
of anaemia in 9 cases and iron deficiency as
cause of anaemia was designated in one case;
indicate a wide misconception about the clinical
phenotype of haemoglobin E trait. About 4 to 5%
of Bangladeshi population are heterozygous for
haemoglobin E.1-3 So, it is very likely to find
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haemoglobin E trait incidentally in an anaemic
patient. If a physician is not aware of the fact
that haemoglobin E trait is clinically
asymptomatic and haematologically almost
silent, he is likely to incriminate this innocent
condition as the cause of anaemia and miss
the actual cause of anaemia.

Conclusion:

Haemoglobin E trait, like many other variant
haemoglobin, is clinically silent condition. It’s
important to have a clear idea about the
genotype-phenotype correlation of any variant
haemoglobin (e.g. haemoglobin E) before
marking such condition as cause of anaemia.
Performing haemoglobin electrophoresis
upfront in an anaemic patient without
systematic evaluation of anaemia may mislead
the diagnosis, especially when genotype-
phenotype correlation is not kept in mind.
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