
Introduction
Analytical performance specifications (APS) are
quality standards defining the range of values
around a target, that are considered acceptable
performance for the clinical utility of a test. They
are frequently expressed as Total Allowable Error
(TEa).

In 2024, variation performance in one HbA1c
assay resulted in misdiagnosis of patients,
requiring over 50,000 patients to be recalled.
Thus, tighter APS for HbA1c were introduced in
the UK, including separate specifications for
diagnosis and monitoring of diabetes mellitus
(DM).

Methods
Weqas offer 2 EQA programmes focused on
HbA1c – HbA1c For Monitoring and HbA1c For
Diagnosis, and participants can register for
either, depending on the clinical utility of their
test. All samples distributed across both
programmes are fresh unadulterated patient
material.

HbA1c For Monitoring
For monitoring of DM, Weqas implemented a
TEa of 10.4% (±5 mmol/mol at 48 mmol/mol) as
the new APS for HbA1c. This aligns with the
current limits set by the International Federation
for Clinical Chemistry (IFCC). This is considered
by clinicians to be a clinically significant
difference when assessing differences in patient
results at both diagnostic (48 mmol/mol) and
therapeutic (53 mmol/mol) decision thresholds.

HbA1c For Diagnosis
For diagnosis of DM, there is little separation
between diagnostic thresholds (HbA1c ≥ 48
mmol/mol for diagnosis of diabetes and HbA1c ≥
42 and ≤ 47 to indicate non-diabetic
hyperglycaemia (NDH)). Therefore, small
variation around the true HbA1c can have
significant clinical impact. Using the European
Federation of Clinical Chemistry and Laboratory
Medicine (EFLM) recommended minimum TEa
of 4.9% (2.4 mmol/mol at the diagnostic cutoff),
and low probability of misclassification, Weqas
implemented a TEa of 6.3% (± 3 mmol/mol at 48
mmol/mol).

For method performance surveillance, a
graphical representation of performance in
terms of TEa has been utilised, for both
cumulative and individual distributions. The TEa
is represented by plotting between-laboratory
CV against % bias to IFCC secondary reference
values. APS limits are also plotted, allowing
assay performance to be easily assessed.

Using the formula: Total Allowable Error (TEa) =
1.65 x Imprecision + Bias, for a given TEa, the
effect of increasing imprecision on the allowable
bias is illustrated in the TEa matrix (Method
Performance Chart), where an imprecision of 1%
allows for a bias of 4.7%, and an imprecision of
3% allows for a bias of ± 1.4% for a TEa of 6.3%.

TEa Matrices (Method Performance Charts)
The outer (cream) triangle represents an APS using a Total Allowable Error (TEa) of 10.4% for a test
used for the monitoring of diabetes. This represents a potential error of ± 5mmol/mol at the diagnostic
cut-off of 48 mmol/mol. The inner 4 triangles, represent the new APS for diagnosis of 6.3%, (± 3
mmol/mol at 48mmol/mol), and the recommended APS from the EFLM Biological Variation model.
These represent the minimum, desirable and optimal TEa of 4.9%, 3.3% and 1.6% respectively,
representing errors of ± 2.4, 1.6 and 0.8 mmol/mol at the diagnostic cut-off. These are annotated on
the charts as quality improvement goals. Bias has a more significant impact than imprecision when
using HbA1c for the diagnosis of diabetes.

Results
HbA1c For Monitoring
For distributions HM0925 to HM0226 the Afinion and DCA Vantage methods meet the APS for
monitoring (Figure 1). The cobas b 101 method does not meet the APS for monitoring, and the Atellica
DCA and the Lumira Dx methods meet the APS for some distributions but not all. No methods meet
the APS for diagnosis.

For the single distribution chart HM0126 the Atellica DCA, DCA Vantage and Lumira Dx meet the APS
for monitoring (Figure 2). The Afinion and cobas b101 methods meet the APS for monitoring for 1
sample but not the other.

HbA1c For Diagnosis
For distributions HM0925 to HM0226 all methods meet the APS for Monitoring (Figure 3). The Arkray
ADAMS A1c method meets the APS for diagnosis with the Tosoh G11 doing so for all distributions
except 1. The Menarini Premier Hb9210 and the DCA Vantage do not meet the APS for diagnosis, with
the cobas c and Bio-Rad D-100 meeting the APS for some distributions but not others.

For the single distribution chart HD0226 the Arkray ADAMS A1c meets the APS for diagnosis for all 3
samples (Figure 4). The BioRad D-100 and Tosoh G11 meet the APS for diagnosis for 2 samples of the
3. All other methods did not meet the APS for diagnosis.

Atellica DCA, DCA Vantage and Lumira Dx meet the APS for monitoring (Figure 2). The Afinion and
cobas b101 methods meet the APS for monitoring for 1 sample but not the other.

Conclusions
Use of TEa matrices (Method Performance Charts) provides a simple, effective, visual representation of
method performance against APS standards. For the HbA1c for Monitoring programme, some methods
did not meet the updated APS, and similarly for the HbA1c for Diagnosis programme some methods
did not meet the updated APS. Some methods met the EFLM minimum or desirable APS for diagnosis.
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Figure 1: Method Performance Chart for HbA1c for Monitoring, 
distributions HM0925 – HM0226. Each point represents the between-
laboratory CV % and % bias of the method mean for that distribution.

Figure 2: Method Performance Chart for HbA1c for Monitoring, 
distribution HM0126. Each point represents the between-laboratory 
CV % and % bias of the method mean for each sample (HM0126 
shown as this contained more data points than HM0226).

Figure 3: Method Performance Chart for HbA1c for Diagnosis, 
distributions HD0925 – HD0226. Each point represents the between-
laboratory CV % and % bias of the method mean for that distribution.

Figure 4: Method Performance Chart for HbA1c for Diagnosis, 
distribution HD0226. Each point represents the between-laboratory 
CV % and % bias of the method mean for each sample.
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