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Dear Editor,

Capillary electrophoresis (CE) is an accurate method for quanti-
fying glycated hemoglobin (Hb)Alc and detecting HbF, A2, and
Hb variants [1]. The CE technology used in our laboratory (Capil-
larys 3 TERA; Sebia, Lisses, France) facilitates the quantification
of HbA1c with the HbAlc kit and of Hb fractions (A, A2, F, and
variants) with the HEMOGLOBIN(E) kit. In most cases, the pres-
ence of Hb variants can be assessed using both methods. One
report suggests that Hb Melusine [a114(GH2)Pro—Ser] can
only be detected using the HbA1c method [2]. To the best of our
knowledge, there are no reports of other Hb variants with such
anomalous behavior.

We report the cases of three Hb variants (Hb Bleuland, La De-
sirade, and Novara) encountered in 2023 that could only be de-
tected using the CE HbA1c method. Once Hb variants were sus-
pected, molecular analysis was performed using next-generation
sequencing with the Devyser Thalassemia kit or Sanger se-
quencing with primers targeting the a- and B-globin genes. Writ-
ten informed consent for genetic analysis and research use of
data was obtained from patients involved in the study. Local Eth-
ics Committee waived the need for a formal study authorization
in view of the recognized clinical path of the laboratory testing
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reported in the study. Fig. 1 shows electropherograms of the
three Hb variants incidentally detected during routine HbAlc
analysis (Fig. 1C, 1E, 1G) and electrophoretic profiles for the
same samples obtained using the Hb variant kit (Fig. 1D, 1F,
1H). In all cases, HbAlc quantification was invalidated by the
presence of a double peak in the HbAO fraction. However, the
electropherograms obtained with the HEMOGLOBIN(E) kit
showed no abnormality, and HbA2 measurements (2.6%, 3.2%,
and 2.6%, respectively) were within the reference range (2.2-
3.5%) used in our laboratory. Therefore, without the HbA1c
method, these electrophoretic profiles would have been re-
ported as normal, without a comment (Fig. 1).

The first case involved a 55-yr-old man of Asian origin with dia-
betes. His electropherogram showed split peaks for the HbAO
and HbA2 fractions, suggesting the presence of a heterozygous
interfering a-variant, identified as Hb Bleuland [0#108(G15)
Thr—Asn; HBA2: ¢.326C>A]. By analyzing historical data, we
found a previous normal chromatogram for HbA1c obtained us-
ing HPLC for this patient (data not shown). This Hb variant,
which is reportedly unstable, is associated with a mild, clinically
silent o-thalassemia phenotype [3]. In combination with an aO-
thal allele or mutations in the polyadenylation sites of the a2
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Fig. 1. Hb analysis using capillary electrophoresis. Examples of normal electropherograms obtains the HbA1c kit (A) and HEMOGLOBIN(E)
kit (B). Atypical electropherograms obtained using the HbA1c kit (C, E, G) and normal electropherograms obtained using the
HEMOGLOBIN(E) kit (D, F, H) for samples from three patients with Hb Bleuland, Hb La Desirade, and Hb Novara.

102 www.annlabmed.org

https://doi.org/10.3343/alm.2024.0182



Olivieri M, et al.
HbA1c assay for rare Hb variant detection

gene or in the a-hemoglobin-stabilizing protein, Hb Bleuland can
have a major clinical impact in the form of Hb H disease [4].

In the second case, the electropherogram of a 30-yr-old preg-
nant woman of African origin was atypical because of the pres-
ence of two different peaks in the HbAO and HbA1c fractions; no
duplication of the HbA2 fraction was observed, suggesting
anomalies in the B-chain. In this case, the unstable Hb La Desir-
ade [B129(H7) Ala—Val; HBB: ¢.389C >T] variant was found in
heterozygosity. This Hb variant reportedly cannot be detected by
HPLC [5]. When combined with other variants, such as Hb Louis-
ville [B42(CD1)Phe—Leu; HBB: ¢.127T>C], several significant
clinical presentations have been observed [6]. Because of its
unstable nature, any association with beta-thalassemia can
cause variably severe clinical conditions [7].

In the third case, the CE electropherogram of an 86-yr-old Ital-
ian woman with diabetes showed a small double peak in both
the HbAO and HbA1c fractions, suggesting the presence of a
disruptive p-variant identified as Hb Novara [f125(H3) Pro—Thr;
HBB: ¢.376C>A] in heterozygosity. This variant was discovered
by Crespi, et al. [8], who reported a case of microcytic anemia
due to this Hb variant combined with a deletion in the a-chain.

The variants described are extremely rare and, as in the case
of other known variants, remain undetected when using several
analytical systems that analyze the separation and quantifica-
tion of Hb components, as they co-migrate with normal HbAO.
This behavior contrasts with that of more common variants
(HbS, HbC, HbD, and HbE), which are identifiable by a distinct
peak in a specific migration or elution zone [2, 9]. These three
cases highlight the different capacities of two CE-dedicated kits
(HbA1c and Hb variant) to detect rare Hb variants and demon-
strate the clinical importance of accurately identifying these Hb
variants. The inclusion of dicarboxyphenylboronic acid in the
HbAZlc kit likely enhances its discriminatory power compared
with that of the HEMOGLOBIN(E) kit [10]. Alithough most rare Hb
variants detected incidentally are clinically asymptomatic, their
potential risk, when combined with other variants or thalasse-
mic conditions, should not be underestimated. A critical evalua-
tion of the methodology employed can help recognize its poten-
tial and limitations and, when appropriate, facilitate its compari-
son with other methods. Regardless of the screening method
employed for hemoglobinopathies, laboratory personnel must
recognize that no single method can identify all Hb variants;
thus, in certain clinical scenarios, employing two distinct meth-
ods is essential to ensure an accurate diagnosis.
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