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Clinical case |

Double heterozygous patient for New York Hemoglobin
(HB Kaohsiung) and Alpha Thalassemia (-a3.7/aaa)

Vivian Pérez-Rodriguez' , Danny Alvarado-Romero? , Walter Cartin-Sanchez?

Traduccion de caso clinico: Pérez-Rodriguez V, Alvarado-Romero D, Cartin-Sanchez W. Paciente
doble heterocigoto para Hemoglobina New York (HB Kaohsiung) y Alfa Talasemia (—a3.7/aa).Acta
méd. costarric. 2021;63:138-141 DOI: 10.51481/amc.v63i2.1195

Abstract

An asymptomatic adult female, with no previous family history of anemia or chronic
diseases, goes to consultation at Aserri ‘s Clinic for anemia follow-up. A historical review
of the medical record shows that MCV is below the lower reference range. This MCV
value induces the physician to treat the patient for iron deficiency anemia. Using the
algorithm of the Clinical Laboratory in Aserri, such erythrocytic indices are suggestive
of Thalassemia. For this reason, a blood sample is sent for hemoglobin electrophoresis
and molecular analysis at the

specialized hematology laboratory at the National Children’s Hospital. Variant
hemoglobinis detected. To our knowledge, this is the first case of compound heterozygous
for Hemoglobin New York/-3.7 Alfa Thalassemia in Costa Rica.
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Hemoglobinopathies are common in the tropics, being particularly frequent
in heterozygous carriers of hemoglobin S (HbS) and alpha thalassemias. Alpha
thalassemias are diseases with autosomal recessive inheritance patterns,
characterized by microcytic hypochromic anemias of variable intensity. -2

Hemoglobin New York (HbNY) or Kaohsiung hemoglobin is a variant of
hemoglobin that occurs by mutation at amino acid 114 in the beta-globin chain,
modifying a valine by glutamic acid, and was first identified in 1967 in a family of
Chinese descent.’

Individuals heterozygous for hemoglobin New York are clinically normal
without hematologic alteration.*® However, severe complications have been
described in double heterozygotes for HbNY and Hemoglobin S (HbS), which
has been described as a severe form of sickle cell disease and is associated with
complications such as retinopathy, and spleen infarction. ¢

If hemoglobin New York is inherited together with a deletion of 3 alpha genes, it
could lead to severe Hb H disease. For its correct diagnosis, it is important to have at
least two different methodologies for the detection of hemoglobin variants, if only one
method is used such as high-pressure liquid chromatography (HPLC) the Hb NY variant
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could go undetected,’ since it runs at the same position
as normal hemoglobin A. In this particular case, as the
sample was processed by the capillary electrophoresis
method, an electrophoretic peak could be detected in
the position where Hb NY normally runs.

In Costa Rica, even though patients with Hb
NY have been previously described;®® the high
prevalence of carriers for HbS and Thalassemia makes
the finding of a double heterozygote of hemoglobin
NY/-3.7 Alpha Thalassemia in the Aserri Health Area
relevant and merits follow-up, to provide the patient
with a correct interpretation of their hematometric
indices and timely genetic counseling.

Presentation of the case

A 40-year-old white woman of Guanacaste
ancestry, asymptomatic, with no family history of
anemia or chronic diseases, presents to the Clinical
Laboratory of Aserri for routine follow-up of anemia.
The red bloodcount indices such as hemoglobin
(Hb), Mean Corpuscular Volume (MCV) and Mean
Corpuscular Hemoglobin (MCH) are not as expected
for the Red Blood Cell count obtained, which is
compatible with thalassemia (Table 1). The leukocyte
and platelet counts are within the reference range.
When reviewing the patient’s medical record, it is
evident that the hemacytometric indices lead the
treating physician to follow up for iron deficiency
anemia. However,when using the diagnostic algorithm
of the Clinical Laboratory, these values together with
the morphology of red blood cells (Figure 1b), lead to
suspect a thalassemia syndrome, so a peripheral blood
sample is referred to the Laboratory of Specialized
Studies and Research (LEEI) of the National Children’s
Hospital (HNN) Dr. Carlos Sdenz Herrera, for study by
hemoglobin electrophoresis.

Hemoglobin electrophoresis is performed
by capillary electrophoresis (Capillarys 2; Serbia,
Paris, France; software version 6.2). The normal
value obtained for HbA2 rules out the presence of
Beta-thalassemia, and the value obtained for fetal
hemoglobin (HbF) rules out the presence of Delta
Beta-thalassemia. But the presence of an abnormal
peak hemoglobin concentration of 37.2% in zone
11 suggests the presence of a hemoglobin variant
known as Hemoglobin New York (Figure 1a). It is
noteworthy that the concentration of HbNY is lower
than what is observed in heterozygous patients but
concentrations similar to those reported in cases of
double heterozygotes HbNY and Alpha Tal -3.7.7

Table 1. Hematological and genotypic parameters of
propositus.

Parameter Result Reference range
Red blood cells (x 10°¢ /uL) 6.4 4.0-5.5x10° /ul,
Hb (g/dL) 12.9 >12 g/dL
Hematocrit (%) 40.3 37-47 %
HCM (pg) 20.0 >28
MCV (fL) 63.0 80-98 fL
CHCM (g/dL) 32.0 <37 g/dL
RDW-cv (%) 20.0 <16%
Hb A (%) 59.6 95-98%
Hb A, (%) 3.2 <3.5%
Hb F (%) 0 <2%
Hb NY (%) 37.2 0%
a Genotype a3’a/aa  ao/aa
B genotype B New York/ BA BA / BA
Values obtained for the red series indexes: Hemoglobin
(Hb), Mean Corpuscular Hemoglobin (MCH), and Mean
Corpuscular Volume (MCV). The values were obtained in the
electrophoresis of hemoglobin (HbA, HbA2, and Hb F) and
Hb New York (Hb NY). The molecular analysis of the Alpha
globin chains gene (HBA) confirms the presence of a -3.7 Kb
thalassemia, and the analysis of the Beta globin gene (HBB)
confirms the presence of Hb New York.

For the molecular analysis for Alpha
Thalassemia, whose methodology consists of the
identification of 21 of the most frequent mutations/
deletions of the a-globin gene based on PCR
amplification and reverse hybridization (ViennaLab
labor-diagnostikaGmbH, Vienna, Austria); genomic
DNA was extracted from the peripheral blood
leukocytes of the propositus and its progenitors. By
PCR and reverse hybridization, the heterozygous
-3.7 mutation was identified.

The National Neonatal and High-Risk
Screening Laboratory performed amplification of
the coding regions with specific primers for the
HBB gene and subsequently sequenced by capillary
electrophoresis (Sanger Sequencing, AB3500
from Thermo Fisher Scientific) using BigDye®
Terminator v3.1 reagents (Thermo Fisher
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Scientific). Sequencing analysis detected the
variant NM_000518.5(HBB):c. 341T>A, which changes
the amino acid sense;where the valine at position 114 is
replaced by glutamic acid (GTG>GAG, p.(Val114Glu));
and is considered pathogenic causing the New York or
Kaohsiung hemoglobin phenotype (Figure 1c).
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Figure 1. Hematologic laboratory findings in the propositus. (a)
Capillary electrophoresis of hemoglobin. A peak of a hemoglobin
variant is identified in zone 11, with a concentration of 37.2%,
which coincides with where Hb New York is located. (b) Morphology
of red blood cells, with hypochromia and mild anisocytosis given by
microcytes. (c) Electropherogram showing the Hb New York variant,
NM_000518.5(HBB):c. 341T>A in heterozygosis.
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Discussion

Hb New York is very common in southern
China,® and is the most frequent hemoglobin
variant after Hb E, followed by Hb Q Thailand in
third place, so its detection in Asia is common, but

not in our country.” Heterozygous genotypes for
hemoglobin New York are asymptomatic without
hematological alteration,’ but in association with
other hemoglobinopathies such as alpha or beta
thalassemias or hemoglobin S, the individual
manifests more severe pictures.® The identification
of these variants represents an important
finding that allows the clinician to give a correct
interpretation of the hemacytometric indices, to
offer the patient an adequate clinical follow-up,
and genetic counseling, and to know the possible
implications for their offspring.

In the case of our patient, there is no anemia
or chronic disease in her family history. The patient
was being followed up for iron deficiency anemia
which did not respond to treatment.

Hence the importance of applying a diagnostic
algorithm that allows the correct interpretation
of all hemacytometric indices and red blood cell
morphology, which allowed the identification of
double heterozygosity for alpha thalassemia and
Hb NY as the cause of microcytic anemia that did
not respond to treatment.

In our country, there are very few reported
cases of heterozygotes for Hb NY, and in the analysis
of national publications, we found no records of
any previous cases of double heterozygotes for Hb
NY and Alpha Thalassemia -3.7 kd, this being the
first case described in the Costa Rican scientific
literature. Because of the clinical implications
described above, genetic counseling is a priority,
and the patient was made aware of this.
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