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A case of Hemoglobin Beckman; An example of
hemoglobin variants interfering with HbAlc measurement

[Hemoglobin Beckman olgusu; HbAlc 6l¢limiinii interfere eden hemoglobin

varyantlarina bir 6rnek]
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ABSTRACT

Aim: It has been known for a long time that the presence of clinically silent hemoglobin (Hb)
variants in blood samples could influence the measurement of glycohemoglobin (HbAIc)
since these abnormal hemoglobins might interfere with some methodologies. In the present
study we describe the first case of Hb Beckman in Turkey.

Material and Methods: The variant was detected during the HbAlc measurement by cation
exchange high performance chromatography (CE-HPLC) in a patient with diabetes mellitus.
Since a HbAlc result could not be obtained by this method, the test was repeated by boronate
affinity HPLC.

Results: Further investigation performed in order to identify the variant revealed heterozygote
Hb Beckman 135 GCT-GAT (Ala --> Asp) which explained the inappropriate HbAIc result
by CE-HPLC.

Conclusion: This new case of Hb Beckman is thought to be a modest contribution to the
subject of abnormal hemoglobins that interfere the HbA Ic measurement.
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OZET

Amac: Klinik belirti vermeyen hemoglobin (Hb) varyantlarinin glikohemoglobin (HbAlc)
6lctimlerini etkileyebildigi uzun zamandan beri bilinmektedir; zira bu varyantlar bazi 6l¢iim
yontemleri ile interferans gostermektedir. Bu makalede Tiirkiye’deki ilk Hemoglobin (Hb)
Beckman vakasi sunulmaktadir.

Gere¢ ve Yontemler: Varyant, diyabetli bir hastada katyon degisimli yiiksek performans
stvi kromatografisi (CE-HPLC) ile HbAlc 6l¢iimii sirasinda tespit edilmistir. Bu yontemle
HbAlc sonucu elde edilemediginden 6l¢iim boronat afinite HPLC yontemi ile tekrarlanmistir.
Bulgular: Varyant: tanimlamak icin yapilan ileri tetkiklerde heterozigot Hb Beckman
135 GCT-GAT (Ala --> Asp) tespit edilmis ve boylece CE-HPLC ile HbAlc sonucu elde
edilememesinin nedeni agikliga kavusmustur.

Sonugclar: Bu yeni Hb Beckman vakasinin HbAlc 6l¢timleri ile interferans yapan anormal
hemoglobinlere miitevazi bir katk: oldugu diistiniilmektedir.

Anahtar Kelimeler: Hemoglobin Beckman, HbA lc, Diabetes Mellitus.

Cikar Catismasi — Yazarlar ¢ikar ¢atismasi olmadigini bildirirler.
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Introduction

As a Mediterranean country, the frequencies of thalasse-
mias and hemoglobinopathies are fairly high in Turkey.
The majority of hemoglobin variants are clinically silent.
They are usually recognised by chance during investiga-
tion of another health problem, mostly during the HbA
measurement.

Hb Beckman was firstly described first by Rahbar et al.
in 1991 [1]. In 2010 Kim et al. reported the second case
of Hb Beckman, interfering with HbA, measurement [2].

Case and Methods

A 56 year old Caucasian man with controlled diabetes
mellitus presented to the biochemistry laboratory of Dr.
Litfi Kirdar Kartal Training and Research Hospital for
determination of HbA, . The HbA  value could not be
determined by the Cation Exchange High Performance
Chromatography (CE-HPLC) (Variant II Turbo, Biorad)
method used in the laboratory because the retention
time of the variant was very close to that of HbA, The
sample was remeasured by boronate affinity method
(Premier Hb9210, Trinity-Biotech). An HbA,  value of
5.8% (reference range: %4-6), was obtained. This was
consistent with the glycemic status because simultaneo-
us glucose level was 167 mg/dl and previous value mea-
sured one month ago was 125 mg/dl. The calibrators of
this method were assigned with NGSP HbA reference
materials. Precisions of the method calculated according
to Clinical and Laboratory Standarts Institute (CLSI)
EP15-A,, were 1.79% for normal (5.5%) and and 1.79%
for pathological (10.5%) control sera.

The samples were collected from the family members of
the patient (mother, daughter and niece) for total blood
count and the presence of the hemoglobin variant analysis.

We obtained an informed consent to participation in the
study from the patient and his family. The study was app-
roved by the Ethic Committee of Dr. Liitfi Kirdar Kar-
tal Training and Research Hospital. The hematological
parameters were measured using a routine blood count
analyser (Sysmex XT 2000i, Roche Diagnostic). Except
for some mild decreases, most of the hematological mar-
kers were found to be between the reference range ranges.

DNA isolation was carried out using a commercially
available DNA extraction kit (RTA Lab, Ltd., Sti, Tiir-
kiye). Beta globin gene regions were sequenced with an
ABI PRISM BigDye Terminator Cycle Sequencing Re-
ady Reaction Kit (Applied Biosystems, Foster City, CA.,
USA). ABIPRISM 310 genetic analyzer (Applied Biosy-
stems, Foster City, California, USA) was used to analyze
sequence reaction.

Results

The samples of the patient and family members, eva-
luated for the presence of a variant by two CE-HPLC
methods gave the results that are shown in Table 1. The
chromatogram of the patient, showed a peak with an
area of % 49.1 eluting at LHbA  /CHb-1 fraction with
D-10 (Bio-Rad) (figure not shown) and a peak eluting
after HbA _with an area of % 46.7 with Ultra’>-Variant
(Trinity-Biotech) (Fig. 1). The chromatograms of three
members of the family showed the same peaks. Beta
globin gene sequencing analysis revealed a heterozygote
codon 135 GCT-GAT (Ala --> Asp) mutation which was
identical to the Hemoglobin Beckman.

Discussion

Our patient is the first individual with Hb Beckman de-
tected in Turkey. To our knowledge, after Rahbar’s and
Kim’s, this is the third case reported worldwide.

Table 1. HbA % values with ion-exchange (Variant II Turbo) and boronate affinity (Premier Hb9210) HPLC; and percent concentration of Hb
fractions on ion-exchange HPLC (D10 and Ultra®-Variant) chromatograms.

Proband Mother Daughter Niece
(56-M) (96-F) (-F) (-F)
HbA,_ (Variant Il Turbo) - - -
HbA,_(D10) - - -
Hb A, (D10) 379 37.0 39.6 39.2
Hb A, (D10) 1.8 1.7 1.9 2.2
Hb Beckman (D10) 491 49.7 49.3 47.3
HbA, _ (Premier Hb 9210) 5.8 4.8 4.5 4.8
HbA, . (Ultra®-Variant) - - -
Hb A, (Ultra®-Variant) 43.3 41.8 43.7 431
Hb A, (Ultra-Variant) 21 2.0 2.3 2.2
Hb Beckman (Ultra-Variant) 455 47.0 46.9 47.3
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Figure 1. The chromatogram of the patient obtained by CE-HPLC method with Ultra*-Variant (Trinity-Biotech).

The Hb Beckman case reported by Kim et al. was a 61-
year old Korean man with no clinical signs. The HbAlc
value of the patient could not be determined with CE-
HPLC. According to this data our case seems sequenci-
ally and clinically identical to the case of Kim et al. and
is seen for the first time in Turkey.

Although the silent hemoglobinopathies are not a threat for
the health of the individuals, they have some interfering
effects in the measurement of HbA . An Hb variant that
change erythrocyte life span or glycation of the Hb may
cause an erroneous HbA, result regardless of the metho-
dology. Other interferences are method dependent. This
issue was widely investigeted by several researchers and
most of the HbA, measuring methods were studied with
regard to their interferences with various Hb variants [3, 4].

HbA  analysing methods are mainly based on either mo-
lecular charge (ion exchange chromatography, electrop-
horesis) or structure (immunoassays, boronate affinity
chromatography, mass spectrophotometry). All of these
methods, except for mass spectrophotometry which is
an expensive and complicated one, are widely used in
routine laboratories for HbA, measurement. The former
methods are affected by the posttranslational modifica-
tions or mutations that alter the charge of the molecule
resulting in co-elution or co-migration of the variant
with Hb A or HbA, . On the other hand, any mutation
at the N-terminal of B chain that affects the antibody
recognition may cause an incorrect HbA, result in im-
munoassay methods. The boronate affinity methods me-
asure only glycated Hb regardless of the glycation site.
Although there are few exceptions like Hb Raleigh [5]
or Hb Himeji [6], the boronate affinity methods are not
affected by most of the variants.

Although HbA  measurement is the best indicator of
the long-term glycemic control, the laboratories must be
aware of the presence of Hb variants that could interfere
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with their methodology and should have an alternative
way to obtain a true HbA, value. The measurement of
fructosamine, daily multiple testing of glucose or con-
tinuous glucose monitoring for hospitalized patients
are suggested for this purpose. These tests can also be
useful in patients with altered erythrocyte life span or
altered glycation. However, measurement of HbA | with
a boronate affinity method can be a reliable diagnostic
tool in most of the cases like ours.

This new case of Hb Beckman is thought to be a modest
contribution to the subject of abnormal hemoglobins that
interfere with HbA| measurement. We presume that in co-
untries like Turkey where Hb variants are quite frequent,
the awareness of the interference of these abnormal he-

moglobins by the laboratorians and the clinicians is crucial.
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