65

Case Report
Microcytic Anemia in Hemoglobin H Disease Concealed with

Hemoglobin Hope Trait: A Case Report

Lickhasit Sanglutong’ and Somchai Insiripong”

"Medical Resident; 2Department of Medicine, Maharat Nakhon Ratchasima Hospital

Abstract:

Hemoglobin Hope is one of beta hemoglobinopathies [a]phazbetazm oy—asp (GATCAT) - Iy Hope trait or
disease has been occasionally reported worldwide and is the third common beta hemoglobinopathy after Hb E
and Hb C in Thailand. Herein we report a case of Hb Hope trait in combination with Hb H disease that has
never been presented. She was a 17-year-old Thai woman who had been recognized as anemic since young
childhood. Five years ago, her blood tests were: Hb 8.5 g/dL, MCV 48.5 fL, reticulocyte 1.42%, serum ferritin 103.7
ng/mL, Hb analysis: Hb AZA and abnormal Hb later proved to be Hb Hope. She received a diagnosis of Hb Hope
trait with unresolved moderately severe microcytic anemia because Hb Hope trait alone should be clinically and
laboratory normal. After the parents were tested they were found to have alpha thalassemia-2 genes, both 3.7
and 4.2 kb deletions in the father and a combination of Hb E 24.2%, Hb Hope 74.9% and alpha thalassemia-1
trait, SEA deletion in the mother. The patient was tested again and found to have Hb AZA, Hb Ag 3.1%, Hb
Hope 22.3%, alpha thalassemia-1 (SEA deletion) and alpha thalassemia-2 (4.2 kb deletion). Therefore, she was
definitely diagnosed as Hb H disease co-inherited with Hb Hope trait. The diagnosis of the part of Hb H disease
in our patient was delayed for five years because of the disappearance of Hb H or Hb Barts on Hb analyses and
the unavailability of the DNA analysis. Moreover, our case showed although Hb Hope in heterozygosity and
homozygosity are always clinically and hematologically silent, when co-inherited with Hb H disease, it can pro-
duce more severe anemia and more prominent microcytosis, as compared with Hb H disease with or without
Hb F tratt.
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Introduction
Hemoglobin Hope results from a combination of two
alpha globin chains and two abnormal beta globin chains
of which glycine at the 136™ position of the amino acid

polypeptide is substituted by aspartic acid [alphazbetaz136

gy—asp (GGTGAT) - Tg hregence can be identified by Hb
analysis and high performance liquid chromatography
method' and is mildly unstable exhibiting reduced
oxygen affinity. After hemoglobin E and Hb C, Hb
Hope is the third common beta hemoglobinopathy in
Thailand’. It also has been occasionally found in various
ethnic groups such as African-Americans, Japanese,
Laotian, Cuban, Mauritanian and Spanish families®.
Concerning the heterozygous form, Hb Hope traits
always appear clinically and are hematologically silent™’.
ie,Hb 121 £ 14 g/dL, MCV 87.5 £ 5.4 L., MCH 29.4
+ 2.5 pg’. The percentage of Hb Hope is 40.1-44.8%’,
whereas among adult males with homozygous, Hb Hope
also clinically appears unremarkable, i.e., Hb12.3 g/dL,
MCV 92.5 1., MCH 29.3 pg, and the percentage of Hb
Hope is 93.6%°. Herein, we report a case of a young
Thai woman who initially received a diagnosis of
heterozygous Hb Hope with moderate microcytic anemia
for which an appropriate diagnosis was delayed five

years.

Case Report

A 17-year-old Thai woman was referred to hema-
tologists because of chronic anemia for many years.
Five years ago, her physical examination was unremark-
able except for frank anemia. The blood tests were:
Hb 8.5 g/dL, Het 26.9%, RBC 5.34x10°/mm’, MCV 48.5
fL., MCH 15.9, MCHC 32.8 g/dL, RDW 23.4%, reticulocyte
1.42%, and serum ferritin 103.7 ng/mL. Hb analysis
using the capillary zone electrophoresis (CZE) method
revealed AZA and abnormal Hb that was later proved
by PCR method to be Hb Hope. Hb Hope trait was
diagnosed as moderately severe microcytic anemia,
without iron deficiency anemia. Then she was treated
with folic acid, but her Hb concentration never improved.

Further, sophisticated investigations to definitely diag-

nose thalassemia/hemoglobinopathy were unavailable
at that time.

After the proband and her parents were requested
for meticulous thalassemia investigations at Khon Kaen
University, the father was found to have Hb AZA, HbA2
2.6%, negative for alpha thalassemia-1 but positive for
alpha thalassemia-2 genes, both 3.7 and 4.2 kb deletions.
Moreover, the mother had Hb E 24.2% and abnormal
Hb 74.9% later proved to be Hb Hope, positive for alpha
thalassemia-1 heterozygosity, SEA deletion but negative
for alpha thalassemia-2 both 3.7 and 4.2 deletions.

The proband was repeatedly investigated and found
to have Hb AzA’ HbA2 3.1%, abnormal Hb 22.3%, posi-
tive for alpha thalassemia-1 (SEA deletion), positive for
alpha thalassemia-2 (4.2 kb deletion), positive for Hb
Hope and negative for Hb Constant Spring and Hb
Pakse.

Her definite diagnosis was Hb H disease co-inher-
ited with Hb Hope trait. She had moderate pallor, no
thalassemic facies, no jaundice and no hepatospleno-
megaly on physical examination. Her final blood tests
included Hb 7.8 g/dL, Hct 25.8%, RBC 4.87x10°/L, WBC
5.43x10°/L, platelet 481x10%L, MCV 51.8 fl, MCH 15.7
pg, MCHC 30.2 g/dL, RDW 23.5%. Her blood smear is
shown in Figure 1. In addition to folic acid, she was

treated with occasional blood transfusion.
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Figure 1 A picture of the peripheral smear showing
moderate microcytosis, hypochromia and mild anisocy-
tosis, a few bizarre shaped red blood cells and a few

target cells during the steady state
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Discussion

The Hb H disease revealed along with the Hb Hope
trait in our case was immediately suspected after her
parents were found to have alpha thalassemia-1 genes,
SEA deletion in one and alpha thalassemia-2 genes and
3.7 and 4.2 kb deletions in the other. Finally she was
proved to truly have the combination of SEA and 4.2
kb deletions; therefore, the diagnosis of Hb H disease’
co-inherited with Hb Hope trait, a new triple heterozy-
gosity that has never been reported to date, was defi-
nitely established.

In Hb H disease, a clinically significant alpha thalas-
semia, results from the co-inheritance of alpha thalas-
semia-1 and alpha thalassemia-2 genes. The main
clinical presentations include a moderate degree of
microcytic anemia, Hb 7.0-12.9 g/dL for males and 7.0-
11.4 g/dL for females and MCV 51-73 fL'°. When co-
inherited with the Hb E (alphazbetazmgm_”“) trait, the
patients generally have Hb 9.1 + 1.1 g/dL, MCV 60 *
3 fL, MCH 17 = 2 pg. Moreover, Hb analysis consists
of Hb AE Barts, Hb E 13.0 + 2.1%, Hb Barts 2.2 + 1.8%,
while Hb H could not be found"'. Hb Hope results from
only one amino acid substitution in the beta globin
chain like Hb E. However, co-inheritance with Hb H
disease, as in our case, exhibits more severe anemia,
Hb 7.8 g/dL, more prominent microcytosis, MCV 51.8
fL., more profound hypochromia, MCH 15.7 pg, a greater
percentage of abnormal Hb, Hb Hope 22.3%, but with-
out Hb H and no Hb Barts detected. The diagnosis
regarding Hb H disease was delayed for five years
because of the absence of Hb H or Barts on two occa-
sions of Hb analyses. However it could finally be
detected only when the PCR method to detect the alpha
thalassemia-1 and -2 genes as well as other DNA ana-
lyses became practically available. This is because
moderate anemia with frank microcytosis12 has never
been accepted to be related to the Hb Hope heterozy-
gosity itself’.

One Thai female with Hb H disease co-inherited
with Hb Hope disease was reported to have Hb 5.7 g/
dL, MCV 62.0 fL, MCH 16.8 pg, Hb H and Hb Barts

8.9%, Hb Hope 78.1% with SEA and 3.7 kb deletions
genes’. She was compared with patients presenting
Hb H disease with Hb E disease who had Hb 7.5 £ 0.8
g/dL, MCV 60 = 2 {L, Hb E 81 £ 1.5%, Hb Barts 4.2 +
11%, Hb F 6.4 + 1.2%". Hb Hope disease can cause
patients with Hb H disease to present more severe
anemia and more prominent microcytosis than Hb E
disease. To compare her with our case, she presented
more severe anemia but less prominent MCV.

Apparently, the Hb Hope trait and Hb Hope disease
co-inherited with Hb H disease could cause more severe
anemia and more prominent microcytosis than either
Hb H disease alone’ or Hb Hb H disease co-inherited
with E trait or Hb E disease".

Conclusion

A 17-year-old Thai woman had long term moderate
microcytic anemia due to Hb H disease with the Hb
Hope trait. Only Hb Hope and Hb A, and no Hb H, no
Barts were found concerning Hb analyses. This definite
diagnosis solely depends on the demonstration of alpha
thalassemia-1 and alpha thalassemia-2 genes in patient
with Hb Hope trait who has had unresolved moderate

microcytic anemia for many years.
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