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Abstract:
Background and objective: In HbAlc estimation by
Volume 6, Issue 14, Auq 2024 HPLC method Labile Alc fraction is formed which is
. unstable and its concentration varies with acute
Received: 09 June 2024 changes in plasma glucose levels. Elevated peak of
] LA1c/Chb-1 may be due to variation in plasma
Accepted: 19 July 2024 glucose levels or elution of Hbf in labile Alc fraction
. indicating hemoglobin disorder.
Published: 12 Aug 2024 Methods: HbALc is estimated in our laboratory by
HPLC method on BIORAD D-10 system which is an
doi: 10.48047/AFJBS.6.14.2024.4370-4379 automated cation exchange HPLC instrument.

Results: Our study focused on a patient's abnormal
chromatogram showing abnormal high peak of
LAlc/cHb-1 along with missed Hbf in HbAlc
estimation and after eliminating preanalytical error
patient’s report was released with comment on
possibility of hemoglobionopathy.

Conclusion: Advantage of HbAlc estimation with
HPLC method is to identify hemoglobinopathy can
only be achieved by properly analyzing the
chromatogram of each and every patient by expert
technician or doctor available.
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Introduction:

HbA1c is used as a gold standard method for the assessment of long term
glycemic control in patients of Diabetes mellitus. Poor control of diabetes
may cause multiple pathological conditions as nephropathy, retinopathy,
neuropathy, cardiovascular disease and kidney damage or failure. It is
reported that at HbA1c<7%, there is a 76% reduction in the incidence of
diabetic retinopathy, 54% of diabetic nephropathy, 60% of peripheral
neuropathy and 35% of cardio vascular disease risk.

Glycosylation of Hb is achieved by glucose entering the erythrocyte
through the GLUT 1 transporter and its connection to the amino acid valine
which is located at the N-terminal of the beta chain of Hb. An initial
reversible reaction results information of the aldehyde Schiff base,
followed by irreversible Amadorie arrangement to the stable ketoamine.?
The Schiff base which is formed as an intermediate of non-enzymatic
glycation is unstable and known as Labile Alc or pre HbAlc.

HbALc is not affected by plasma glucose at the time of measurement,
where as Labile Alc is affected by plasma glucose at the time of
measurement because the reaction from protein to aldimine is reversible
which may interfere with accurate detection of HbAlc. The influence of
increasing Labile Alc on HbAlc results showed that increased Labile Alc
peak lead to a decrease in HbA1lc values.2Abnormal HbA1c values are
observed in various hematologic diseases. Along with this known reason
the other causes of increased peak of LabileAlc in chromatogram may be
due to some variant also which emphasizes the need to check every

chromatogram before releasing the patient report.
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Material & methods:

A retrospective analysis of data of HbAlc chromatogram for raised labile
A1C peak performed by department of laboratory medicine. 600 samples
were received and processed from 1February 2024 to 20 july 2024 and
were analysed for glycosylated hemoglobin. 3 ml blood sample was
collected in EDTA tube as per CLSI guidelines and analysis performed
within 3 hrs. An informed consent was taken from patients. HbAlc was
performed on BIORAD D-10(Bio-Rad laboratories,USA) dual
HbA2/F/Alc program which is an automated cation-exchange HPLC
instrument for screening of HbAlc &inherited hemoglobin disorders
which are diagnosed by interpretation of the chromatogram for percentage
and retention time.* The order of elution of various components on the D-
10 analyzer is HbAla, HbAlb, HbF, LAlc/CHb-1, LA1c/CHb-2, HbAlc,
P3,HbA and HbA2.The minor hemoglobin fractions Ala, Alb, Alc, F1,
P3 components are post translational modification of the globin chains.®

The chromatograms of 600 samples were screened for LA1c/CHb-2 peak.
Results:

Out of 600 samples processed, two samples with abnormal level of
Labile Alc/CHb-1 were found during HbA1c analysis by HPLC method.
The chromatogram for a first patient with no history of diabetes showed
Labile Alc peak with a total area of 28.6 % , no HbF peak and HbAlc
with an area of 4.5% on date 18/05/2024. (Figure 1) Finding so high value
of labile A1C patient was advised to give another sample to check any
possibility of pre -analytical error. On 21/05/2024 repeat sample was given

by patient who again showed the same chromatogram of labile A1C of
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28.9%, no HbF peakand HbA1c of 4.4% area which eliminated the
chances of pre-analytical error. (Figure 2) In the Second sample on
05/07/2024 Labile HbAlc peak was 28.8%, no HbF peak and HbAlc peak
was 4.5 %.( Figure 3) Patient history was checked and fasting blood sugar
and hemogram reports were also analyzed.

Both the patients were non diabetic and fasting blood glucose were
89.3mg/dL & 93.6mg/dL respectively. Hemogram report of both was
within normal limit. When history was taken both patients were related to

each other as daughter & mother.
Discussion:

Labile Alc may interfere in HbAlc estimation due to some preanalytical
error to detect low value of HbAlc and may cause delay in treatment
required if patient is diabetic.® In our study we rule out preanalytical error
by processing the first sample twice with fresh sample received on
different date. The concentration of labile fraction varies with acute
changes in the plasma glucose levels but fasting blood sugar levels of both
the patients were normal and CBC parameters also showed normal red
blood indices with no significant anisopoikilocytosis.

An abnormal HbALc result is the first indication of an underlying
hemoglobinopathy because hemoglobin variants often interfere with the
quantification of HbA1c.” The chromatogram needs to be screened either
for any unknown peak present or the raised concentration of eluted peaks
i.e. HbAla, HbAlb, HbF, LAlc/CHb-1, LA1c/CHb-2, HbAlc, P3, HbA

and HbAZ2.

. Reason of high Labile Alc in both the casesmay be due to the presence
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of variant hemoglobin. It has been studied that if value of Labile Alc is
higher than 16.5%, HbF may elute in the LA1c/CHb or Alc window and
no HbF is reported.® In this patient high value of labile Alc (28%)
eliminates the chances of pre analytical error and fluctuation of blood
sugar levels and shows the possibility of alpha beta thalassemia trait in
which HbF has been eluted with LA1c/CHDb peak is elevated from 5-20%.
Sample also run in HbA2 mode and A2 values were also reduced to 1.9%
area (Figure 4), however which can only be confirmed by genetic testing
and further investigation which shows the importance of checking the

chromatogram of each patient before reporting to not miss such events.

Patient report
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Figure 1. Patient’s chromatogram on date
18/05/2024
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Figure 2. Patient’s chromatogram on date
21/05/2024
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Patient report

Figure 4. Patient’s chromatogram on
HbA2/F mode

Conclusion:

Over the years the quality of method to detect HbAlc has been improved
and most of the analytical methods are interference free, however
advantage of HPLC to detect HBALc to find hemoglobinopathies make it
the best method among all only if chromatogram is analyzed properly
which can be done carefully looking after missed or elevated peaks and
variant windows. More training of the users (Technicians and pathologists)
regarding the peaks generated and possibility of co-elution of different
hemoglobin is required to avoid misinterpretation. Further investigations

also should be performed to rule out before making a therapeutic decision.
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