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* Why HbA, is important
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The role of haemoglobin A, testing in the diagnosis of
thalassaemias and related haemoglobinopathies

A Mosca," R Paleari,' G Ivaldi,? R Galanello,® P C Giordano*
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Standardization of HbA,

Analytical goals for the determination of HbA,
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HbA,, %
Quality level Imprecision, % Bias, % Total error, %
Optimal 0.2 1.0 15
Desirable 0.3 1.9 3.0
Minimal 0.5 2.9 4.5

Table 1 Analytical goals for HbA, measurement derived from data

fakesca - Unimi on biologic variation. 6
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* State of the art
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International Journal of Laboratory Hematology
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Interlaboratory comparison of current high-performance
methods for HbA,
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IFCC WG-HbA,
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1. Definition of a reference measurement procedure
using mass spectrometry associated with
proteolytic degradation

A. Mosca - UniMI
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Clin Chem Lab Med 2002; 40(1):78-89 © 2002 by Walter de Gruyter - Berlin - New York

IFCC 2002/1

Approved IFCC Reference Method for the Measurement

of HbA,; in Human Blood

F ion of Clinical Cl istry and
Laboratory Medicine (IFCC)"?

Scientific Division
Working Group on HbA,, Standardisation®and
Network of Reference Laboratories for HbA, 4
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Development of the methods

» Choise of the proteolitic enzyme (endoproteinase Lys C, Trypsin)

» Definition of digestion protocol (denaturation step with acetonitrile,
trifluoroethanol, rapigest, digestion time,
temperature, time course)

» Choise of marker peptides (6T2,6T3, 6T14, aT4, aT5, aT11)
» Choise of column (Tosoh TSK gel, Zorbax)
» Analytical condition

» ESI-MS detection (double-charge, mono-charge)

A. Mosca - UniMI 15

Interlaboratory exercizes

2006: 6 calibrators, 29 samples

2007: 6 calibrators, 20 samples
(2 digestions, 2 replicates/digested)

2008: 4 calibrators, 3 samples
(3 digestions, 3 replicates/digested)

2009: 1 calibrators, 1 samples

(centralized digestion, measurements over 5 days)

==) Inter-laboratory variability

A. Mosca - UniMI 16
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The metrological traceability of measurement using the HbA, and HbA, protein
standards is ensured by:

1. determination of content of peptide by
LC-ID-MS (amino acid analysis)

2. determination of purity b
LC-TOF -MS Y

| tryptic digest |
|
| HPLC.MS/MS ]
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2. Preparation of a secondary reference material
for hemoglobin A, (in cooperation of IRMM)

A. Mosca - UniMI

Development of a candidate

23

certified refernce material (CRM)

- Lyophilized material

First pilot batch (April 2008)

- total Hb content =
- MetHb

- stability at +4° /-20° C
- commutability

Second batch (November 2010)

" M

-Storage without O,
to limit oxydation

- accelerated degradation | &%
experiments | o

-Long term stability

A. Mosca - UniMI
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= No unexpected peaks due to

preparation/lyophilization process
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* Reducing inter-laboratory variability
*
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Clinica Chimica Acta 477 (2018) 60-65

Contents lists available at ScienceDirect

Clinica Chimica Acta

LISEVIER journal h : www.elsevier. | elcca

Calibration by commutable control materials is able to reduce inter-method
differences of current high-performance methods for HbA,*
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HBA,, N (method - masn)
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Overall variability of HbA, results before (raw) and after (calib) common calibration of

the different methods by RP1 and RP2 materials.

Group 1 Group 2 Group 3

HbA, < 3.0% 3.1% = HbA, < 4.5% HbA, = 4.6%

n=13 n=_§8 n=18

Raw Calib Raw Calib Raw Calib
HbA,, % 2.46 2.46 3.48 3.48 5.44 5.45

v,

D,

CENCEO.

Future perspectives
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* Reference measurement procedure: to be approved by IFCC (ballot)

* Certified reference material
* to be prepared in at least one large batch

* to be distributed and used (manufacturers)
* Definition of new reference intervals for HbA, (?)

* State-of-the-art: to be monitored on a regular base by adequate
EQAS studies and/or surveys

Outcome: screening procedures to be optimized, more careful
requirements for molecular analysis

*Next steps

A. Mosca - UniMI 31
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