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CASE REPORT

THE IMPACT OF HEMOGLOBIN J (HbJ) VARIANT ON
HbAlc MEASUREMENT: A CASE REPORT

Hemoglobin J (HbJ) Varyantinin HbA1c Ol¢iimii Uzerindeki
Etkisi: Bir Olgu Sunumu

Medine ALPDEMIR', Emine Feyza YURT', Hasan Alp TURGUT', Mehmet SENES’,
Mehmet Fatih ALPDEMIR?

ABSTRACT

In this case report, discrepancies in HbAlc measurements were observed in a 54-year-old female patient
with Type 2 diabetes due to the presence of a haemoglobin (Hb) variant, most likely HbJ. HbAlc were mea-
sured as 10.5% using capillary electrophoresis(CE) , 8.92% using ion-exchange high-performance liquid chro-
matography(HPLC), and 10.4% using immunoassay. The lower HbA1lc value obtained with the HPLC method
suggested interference from the Hb variant(most likely HbJ detected in the Z13 region). Hb variants can lead
to inaccurate HbAlc results, which may influence clinical decisions, particularly in diabetes management.
This case highlights that CE can be a reliable method even in the presence of Hb variants, but results from
different methods should be interpreted with caution. Due to the poor glycemic control, the treatment plan
was revised, and the patient was recommended for monitor the clinical implications of the Hb variant. In
conclusion, considering Hb variants in the interpretation of HbAlc is critical to prevent misdiagnosis and
inappropriate treatment.
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OZET

Bu olgu sunumunda, Tip 2 diyabetli 54 yasindaki kadin hastada hemoglobin (Hb) varyanti (muhtemel HbJ)
nedeniyle HbAlc 6lgiimlerinde farkliliklar gozlemlenmistir. HbAlc duzeyi kapiller elektroforez (CE) yonte-
miyle %10,5, iyon degisimli ylksek performans sivi kromotografi(HPLC) yontemiyle %8,92 ve immiinoassay
yéntemiyle %10,4 olarak &l¢lilmistir. iyon degisimli HPLC ydntemiyle elde edilen daha diisiik HbA1c degeri,
Hb varyantinin (213 bolgesinde tespit edilen muhtemel HbJ) interferans etkisini distindirmektedir. Hb var-
yantlari, 6zellikle diyabet yonetiminde klinik kararlari etkileyebilecek hatali HbAlc sonuglarina yol agabilir.
Bu olgu, Hb varyantlarinin varliginda bile kapiller elektroforezin giivenilir bir yontem olabilecegini, ancak
farkh yontemlerle elde edilen sonuglarin dikkatle degerlendirilmesi gerektigini gostermektedir. Hastanin
glisemik kontroliinlin yetersiz olmasi nedeniyle tedavi plani yeniden diizenlenmis ve Hb varyantinin klinik
etkilerinin izlenmesi amaciyla takibe alinmasi 6nerilmistir. Sonug olarak, HbAlc sonuglarinin yorumlanma-
sinda Hb varyantlarinin dikkate alinmasi, yanhs tani ve uygunsuz tedavilerin 6nlenmesi agisindan buylk
6nem tasimaktadir.

Anahtar Kelimeler: Hb J; Yiiksek Performansh Sivi Kromatografi; HbA1c; Kapiller Elektroforez; immiinoassay

INTRODUCTION

In cases of clinical discrepancy;, it is appropriate to repeat the analysis using a sample
collected and transferred under standard conditions (i.e., cold chain). Glycated
hemoglobin (HbAlc), formed through non-enzymatic glycation of hemoglobin (Hb)
molecules, quantitatively reflects mean plasma glucose levels over the erythrocyte
lifespan (approximately 120 days), with the strongest correlation to the preceding 2-3
months, establishing its role as the gold standard for long-term diabetes management
assessment. HbAlc is considered the gold standard for the diagnosis and evaluation of
diabetes. Hemoglobinopathies are prevalent in numerous regions around the world.
Over 900 variants of Hb have been identified, accounting for at least 43% of all possible
single-point mutations. HbJ is a less common alpha-globin gene variant that can affect
HbA1c results (1, 2).

Clinical laboratories can determine HbA1lc levels using various principal methodologies,
including enzymatic analysis, immunoturbidimetric analysis, boronate affinity
chromatography, capillary electrophoresis (CE), and ion-exchange high-performance
liquid chromatography (HPLC). Ion-exchange HPLC and CE are among the
commonly used methods for HbAlc measurement. HbAlc measurement relies on
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methodologies that exploit differences in the affinity,
charge, and immune response of glycated Hb mole-
cules (3, 4). Both anion- and cation-exchange HPLC and
CE methods can detect the presence of Hb variants.
Hemoglobin J was first characterized in 1963 by
Baglioni and Weatherall, who identified the variant in
an African American family (5). Although HbJ carriers
generally show no hematologic abnormalities, this
variant causes significant analytical interference
in HPLC-based HbAlc testing, potentially vyielding
unreliable glycemic monitoring results. Several studies
have detailed the effects of silent hemoglobinopathy
variants on HbAlc values; variants such as Hb
Camden, Hb Austin, and Hb N-Baltimore have been
reported to cause falsely elevated HbAlc results (6).
If an HbAlc result does not correlate with a patient’s
clinical condition, hemoglobinopathies and conditions
affecting red blood cell lifespan should be considered
as potential causes.

In this case report, we characterize a suspected
HbJ case detected via CE with an accompanying
electropherogram and describe the implications
of this Hb variant on the accurate interpretation of
HbA1c results obtained using HPLC and immunoassay
methods.

CASE REPORT

A 54-year-old female patient with a diagnosis of Type 2
diabetes was undergoing routine follow-up. During her
routine check-up, her fasting blood glucose was found
to be 192 mg/dL, Hb level was 14.1 g/dL, and TSH
level was within normal limits at 1.33 plU/mL. HbAlc
was measured as 10.5% using the CE method (Sebia
Capillarys 3, France), and an atypical Hb variant profile
was observed on the CE electropherogram (Figure
1). To confirm the Hb variant and conduct a detailed
analysis, repeat CE Hb variant analysis was performed
(Figure 2). Further investigation revealed a variant
in the Z13 region, suggesting a rare Hb variant, most
likely HbJ. Genetic analysis to determine the specific
HbJ variant type could not be performed. The patient’s
medications included Ryzodeg (insulin degludec +
aspart), Galvus Met (vildagliptin + metformin), and
Jardiance (empagliflozin). Written informed consent
was obtained from the patient for publication of this
case report.
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The same blood sample was reanalysed for HbAlc using
two different methods: ion-exchange HPLC (Lipotronic
HPLC System GH900, China) and immunoassay (Cobas
8000, Roche Diagnostics, Germany). HbAlc values
were 8.92% and 10.4%, respectively.

Laboratory Findings:
eHbAlc: 10.5%
electrophoresis)
eHbA1lc: 8.92% (74 mmol/mol) (ion-exchange HPLC)
eHbA1lc: 10.4% (92 mmol/mol) (immunoassay)
eFasting Blood Glucose: 192 mg/dL (10.71 mmol/L)
eHb: 14.1 g/dL (previous result: 14.0 g/dL)

oTSH: 1.33 plu/mL

eHb Variant Analysis: Variant in Z13 region, most likely
HbJ (Figure 2).

(92  mmol/mol)  (capillary

DISCUSSION

HbAlc is formed by the reaction between glucose
and the NH2-terminal valine of the Hb beta chain.
It has been used as the gold standard in the clinical
management of diabetes for approximately 30 years
for routine monitoring of glycemic status. Hb variants
can cause falsely elevated or decreased HbAlc results
in some measurement methods. However, the CE
method used in this case is considered reliable in the
presence of hemoglobinopathies. The patient’s high
fasting blood glucose level was consistent with the
HbAlc value, suggesting that the measurement was
valid despite the variant.

The National Glycohemoglobin Standardization
Program (NGSP) considers HPLC the gold standard for
HbAlc analysis, while the International Federation of
Clinical Chemistry (IFCC) recommends CE(7, 8). Both
CE and ion-exchange HPLC can incidentally detect
Hb variants, which may interfere with HbAlc assays.
Immunoassays, boronate affinity chromatography, and
enzymatic methods are generally less likely to detect
such variants. In this case, we measured HbAlc using
ion-exchange HPLC, immunoassay, and CE. The results
suggested that the HbJ variant negatively interfered
with the HPLC method. Barakat et al. also reported a
case where ion-exchange HPLC yielded a negatively
biased result due to a variant (9). Clinical biochemists
must recognize factors that may lead to spuriously high
or low HbAlc measurements and should collaborate
with clinical departments when an abnormal Hb
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Atypical profile | |

Alc Haemoglobin Electrophoresis

Fractions % mmol/mol Cal. %
Hb Alc (*) - 92 10.5
2 24.3
Hb AD 65.2

Hb A2 1.5
Figure 1. Capillary electrophoresis performed for

HbAlc measurement revealed an atypical hemoglobin
variant detection in the electrophoretogram. An unk-
nown peak was observed in region number two.

variant is suspected.

The patient’s clinical course indicated poorly controlled
Type 2 diabetes despite current treatment. The high
HbAlc value and fasting blood glucose level of 192
mg/dL suggested inadequate glycemic control. HbAlc
levels were 10.5% by CE, 8.92% by HPLC, and 10.4% by
immunoassay, all indicating poor diabetes control. In
this case, there was no significant clinical discrepancy
between glucose levels and HbAlc values across
methods, although the HPLC result was lower. However,
such consistency may not occur in all cases, potentially
leading to errors in diabetes management based
on HbAlc. Therefore, both clinical biochemists and
clinicians should exercise caution when encountering
discrepancies between HbAlc and glucose levels or
when different methods yield inconsistent results.

HbJ has various characteristics and functions, with
variable effects on HbAlc levels. The most common
HbJ variant, HbJ Capetown (a2 92GIn B2), causes
falsely elevated HbAlc levels, as does HbJ Valencia,
while HbJ Baltimore and HbJ Meerut cause falsely low
HbA1c values. No Reports indicate that the HbJ variant
can lead to either spuriously high or low HbAlc results,
depending on the analytical method used (9- 11). In a
recent study, Song et al. investigated the interference
of Hb Q-Thailand, Hb G-Honolulu, Hb Ube-2, Hb New
York, Hb J-Bangkok, Hb G-Coushatta, and Hb E variants
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713 zone 24.9
HbA 73.4
Hb A2 1.7

Figure 2. A high probability HbJ variant was detected
in the Z13 region of the capillary electrophoresis for
hemoglobin variant analysis.

on HbAlc measurement using five different methods
(Intelligene Biosystems QuanTOF, Sebia Capillarys 3
TERA, Premier Hb9210, Arkray HA-8190V, Tosoh G11,
and Bio-Rad D-100). In the evaluation of Hb J-Bangkok,
LC-MS/MS served as the reference method. Among six
comparative methods, interference was observed in
five—including CE, boronate affinity chromatography,
and three HPLC techniques—highlighting method-
dependent variability in HbAlc measurement. (12).

A limitation of our case was the inability to confirm
the suspected HbJ variant (Z13 zone variants) through
genetic testing. Variants in the Z13 zone detected by
CE include Hb AJ-Ain Abu Dhabi, HbJ-Europa, HbJ-
Baltimore, HbJ-Ravigo, HbJ-Lome, HbJ-Norfolk, HbJ-
Nigeria, and HbJ-Kaohsiung.

As a result, this case highlights the utility of CE for
HbAlc measurement in the presence of Hb variants
(HbJ and Z13 zone) and underscores the importance of
treatment optimization in poorly controlled diabetes
management. The suspected HbJ variant in the 713
region is a rare mutation, and its clinical significance
should be evaluated through patient follow-up.

CONCLUSION

Rigorous interpretation of HbAlc results is crucial to
avoid misleading clinical conclusions, particularly in
certain populations with a relatively high prevalence
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of Hb variants. Additionally, it necessitates method-
specific validation of HbAlc measurements to ensure
accuracy. Routine laboratory tests can be affected
by various Hb variants, which is an important
consideration. HbAlc results that do not correlate
clinically or with blood glucose levels should raise
suspicion of a Hb variant and should be confirmed
using different methods. In patients with Hb variants,
an appropriate HbAlc measurement method should
be selected and consistently used for follow-up. This
is critical to prevent misdiagnosis and mismanagement
of patients. Interferences in HbAlc measurement can
lead to incorrect diagnosis and treatment.
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